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THE DAWN OF HUMANS

She was stocky, built for the
cold. She was enormously
strong. And her brain was
larger than our own. Scien-
tists have named her Krapina
3, for the cave in the Ballans
where her skull was un-
earthed. This Neandertal
woman —whose kind once
dominated Europe — perished
with a baffling secret. Were
the Neandertals, who disap-
peared some 30,000 years
ago, among our direct ances-
tors! Or were they a separate
species—one driven to ex-
tinction by the arrival of mod-
of these ancient people.

By RICK GORE
SERIOR ASSISTANT ERITOR

Photographs by
KENMNETH GARRETT

Paintings by r
RICHARD S







N THE DANK cOLD of a Croatian
midwinter afternoon, icicles glimmer
in the faint light of a cave known as

Vindija. Outside the cave lies a snow-
covered valley, frequented in days
beyond memory by herds of elk and rein-
deer. Stalactites droop from the vaulting
ceiling overhead, and with a flashlight
my companions point out flecks of bone
embedded in a block of moist, unexca-
vated earth. Those bones belonged
mostly to Neandertals, a people who
inhabited Europe from about 230,000
years ago until they vanished around
30,000 years ago.

“You can still feel them here, almost

smell them,” says Jakov Radovdié, a

Echoes from an ice age

Winter icicles jab the darkness in Vindija Cave, Croatia, once
home to Neandertals. Though Neandertal remains have been
hauled out of European caves since the 1830s, their impor-
tance was belittled for decades. Many |9th-century scholars
attributed the classic Neandertal features—massive bones

and bulging browridges—to disease, not antiquity.







paieontologist at the Croatian Natural History
Museum. *This was one of their shelters.”

Analysis of Neandertal bones discovered
here in the 1970s has yielded provocative clues
to the lives of these hunter-gatherers, who
occupied this cave some SO millennia ago. Fine
cut marks and unusual fractures—similar to
those made on the bones of butchered ani-
male—supgest that Neandertals practiced
cannibalism, either from hunger or as some
kind of death ritual. But finds at other Cro-
atign caves sugpest another, more compas-
=sionate side to the Nemndertnils, A =hull
fragment found at a nearly Neandertal
rock-shelter shows
evidence of a serious
head wound that had f
healed: Someone had
taken care of the vic-
tim for a long time.

Staring into  the
gloom, 1 imagine the
cave's ancient inhab-
itants, wrapped iIn
bear skins, huddled
near a fire. The
haunches of a rein-
deer roast in the fire
A mother nurses her infent. Children plavfully
throw pieces of bone into the lames. An old
woman tends the wounds of a hunter with an
herbal aintment. The strong smetls of smoke,
unwashed bodies, and rotling carcasses thick-
en the mr.

Flames highlight the Neanderials' faces,
accentuating their hroad noses and the thick
browridges over their eyes. They lack the
strong chins and high foreheads of modern hu-
mans, Instead their skulls slope back low over
thetr bramns. Beneath theireyes, their faces jul
forward, making their cheekbones angle to the
side rather than facing front, as ours do,

Far many months | have been tralling these
early humnns, slipping through dark caves

KENNETH GARRETT frequently covers ancient
peoples and civilizations for the GEOGrRAFHIC. He
photographed " The Timeleas Vision of Teotihua-
can” in lnst month's 155ue

Locked in time

The Continuing Search for Our Origins

Articles in this series focus on sarly members of our
own ganus and the hominids that preceded them.
Much of this research was supported by your Society.

such as this one to reach their baunts, holding
their stone tools and bone fragments in my
hands. Gradually, | have discarded the old ste-
reotype of Neandertals as insensitive brutes.
So have most scientists,

In the past, scholars did indeed view
Neandertals as hulking subhumans of low
intelligence who lacked the anatomical or
intellectual ability to speak. Neandertals left
scant evidence that they could create art. They
appeared uninventive; their toolmaking skills
seemed primitive.

Recent excavations and analysis have
demonstrated that Nenndertal tools in fact
required ‘2 high level
of crafismanship and
et mental skills as adept

B as modern humans’,
Neandertals  deftly
worked pieces of flint
mto knives, =crap-
ers, points, and
blades. They orga-
nized group hunts
and took care of the
weak and the sick,
which suggesiz a
spcial  organization
more complex than previously believed, Most
scholars now accept the idea that Neandertals
spoke at least a rudimentary Ianguage.

“Neandertals were highly resourceful,
highly intelligent creatures,” says Fred
Smith, a Neandertal specialist at Northern
Illimois University. “They were not big,
dumb brutes by any stretch of the imagination.
They were us—only different.”

And that, for modern man, is the challenge
of MNeandertals—to understand them as
creatures coping with a world that was unlike
ours. They lived and died by the rules of carm-
vores, surviving ps animals must in a harsh,
cold land. Vet they were large-brained
humans, with all the mental complexaty that
that endowment implies. How did they think?
How did they feel? Despite all our enticing
new clues, the Neandertals remain a people
of mystery,

Flowstone shrouds the skeleton of a middle Pleistocene hominid discovered by cavers near Altamurs,
Ienly, in 1993, With fewer than 30 Neandertal skeletons known to science, such finds are anthropological
gold. Altamurn also contains thousands of animal bones, probably washed down ancient sinkholes.

=i i phoeEmly SF Sidlie

Natiomnal Geographic, January 1004
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A troublesome treasure

™

recognized Meandertal fossils (right) took their name from the picturesque

MNeanderthal, or Neander Valley, where they were found. [The silent "h™

n thal has been grogped N Mmooerm Errman ]

century trave! pudes

the cantroversy surrounding its famed fossils endures. One early sclentist

dismissad them as the remains of

citing the Neandertal's heavy, bowed legs, declared the skeleton s owner

to be a Mangolian cavalryman whao had sulfered from rickes. Eventually the
Meandertal bones would play a key role in supporting the most radical new
scientific idea of the time—Charles Darwin's theary of evolution. Though
MNeandertals have been intensely studied for nearly 150 years, much about
them still sparks debate. One example: cannibalism. Cut marks on & skl
from Krapina Cave in Croatia (below) suggest to some that Neandertals

hadd a taste for human flesh,. Others believe the marks are cergmonial
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spelling

by some to be the missing link between apes
and humans, Chthers argued that thas odad s
imen with the AT like browridees was simply a

Apes. Bul

SIrange I<a

mischanen freak rom the Mol
bon more bones with the same

fures were unearthed in Hi FETLTTL, France, and
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England for 10000 vears or more. During
those mild times hippopotamuses Hounshed in
the | hiumes, Hut i ||-;_-'|_- e rs alwavs relurned
pndd the Neanderiads adapied (O survive

Like Arctic dwellers todas WEandertals
|:.|l. | 't .il:l'l- -'|.i LOHCELS,

limates vou want to have a thick body core to

retain heat and a relati ey 3ITa | amount

surface area from which to lose 1t, " s Ly Ernk
I'inkaus, a Neanderial specshst at the Uni
viersity of New Mexi

| hear powerful musculature enabled them
|ll|l"I:-_'l! W I'-_'_'.I"Il' 2 LEL A} 35 LELS4A] iT BN
| heir noses were broad, possibly Lo WATH N |

IMOGEE INNEr sSUrtace ares to add moisturs 1o the
trigid, dry mir thev had to breathe, On average

they had even larger brains than peonle do
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Climate malkes the man

Short, thick bodies retain heat better than tall, slim physiques. Thus, from jeft to right. pre-

Meandertals may have inherited wall bullds from the first humans to leave balmy Africa. The "classic™

Meandertals of later ice ages were shorter, Early modern humans—again, probably from Africa—
were tall and possibly darker skinned. Today's Inuit show cold-adaptations such as barrel chests

wclay, but in this case it seems that bigger
didn't necessarily mean smarter. Because we
are smaller in physique, our brains are rela-
tivelv larger. Some experts speculate that
Neandertals needed more brain cells to coordi
nate their extra body mnss

These Neandertal traits probably began
emerging between 230,000 and 300, (K0 years
ago, Evidence of their antiquity has recently
heen discovered in the muddy floor of a cave
in the Sierra de Atapuerca of northern Spain

LIGHT SMINES at the bottom ol a pit
more than 40 feet below me as |
grasp a rope with both hands and,
hoping my harness holds, swing
out into the dark at the site known iz La Sima
de los Huesos. Two of the Spanish paleontolo-
gists who are excavating here begin to lower
me down the shaft with a |1L'I“E‘_'+'. My shaking
lee finds the first rung of a chain-link ladder
that lies flat against the wall of the shaft

1)

Inexperienced in caving, my body involun-
tarily swings out of control sway from the wall
of cold, wet limestone. Finally, 1 twist and
sinbilize. Swenting and cursing to mysalf, 1
slowly finil my way down, rung by rung.

Reaching the bottom of the shaft, about 160

feet underground, T am greeted by the team’'s
leader, JTuan-Luis Arsuags of the Compluten-
sian University of Madrid

“This is the last heroic excavation in Eu-
rope, ™ he bonsts, | leok ep the shaft and think
he's right. For.ane thing, it took heroic persis-
tence to haul tons of excavated dirt in back
packs up that shatt

“Be careful not to step on any ground,”
says Arsunga as we walk across seaffolding
inte the chamber. “It's filled with human
We have found pleces of at least
10 incividuals There are probably
many more.”

Arsuaga believes these people lived here
At 3060, 00 vears

TETTHALT

bt re

Nalionid Geographie, Jomtiary 1094

(Contintied onpage 10)
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returned in the late Pleistocens,
they retreated as far south as [srael,
Meanwhile; in Africa and possibly in
the Middle East, anatomically mod-
ern humans ware evolving. The ori-
gins and relatedness of the two
groups are still murky, but the ult-
mate result of thelr mesting is not
Some 40,000 years ago, propelied by
a cultural explosion in tooimaking,
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Signatures in stone

Different stone tools have long  Mousterian technology— flaked

created more complex imple-

been associated with specific tools such as scrapers and ments, possibly with hafted fanguage, and art. the moderns
human ancestors. Homao erectus,  points—remained largely points, called Chitelperronian strode into Europe. In just 10,000
the first hominid o leave unchanged for more than rechnology. Aurignacian blage years the Meandertals and thair
Africa, crafted heavy Acheulean 100,000 years. Near the end tools are generally associted culture were gone—vanguished ar

hand axes. The Meandertals’ of thelr existence Neandertals with early modern people absorbed.






Virtual Neandertals

Grafting images of living humans

wto MNeandertsl skulls, computeas

gxperts at the University of lllinais

at Chicago have resurrected feces

that last gazed out on an ice age
It was pretty amazing to ses

the profile appear,” says Paul

NEgmann
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ressarcher at the school s Blomed-

ical Vimunalization Laboratory,
Wit periormed the computer
ized makeovers et
Anthropologists surmise that
arpe noses
eiped warm cilly air as it trav-

shed through the head to the

ungs. Other differences from

PEoaern FUsans in iudo a receding

forehead and chin, a heavy
bone, bigeer front teeth, and bony
Drows. Accomimatating the chilled
model’s head o the larper Mear
dertal skull made her lock ofder
than her five years

The wizardry was accomplizhed
with software designed to artif-

Chally age mussing children and re-

CISLrLCT the aces on unkdentited

skeletal remains. Afcar d gitizing

imapes of the ancient skulls and

the models’ faces, researchers as-
FEned crandl landmarks (agove |
where tissue depths could be cal-

culated from anatomical dat
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ected from modern bumans. The

computer then "morphed”’ the

face to fit the skull. S0 massive are

Meandertal crania that the models
eyenalis stretched noticeably —
tney had o be redrawn on the
screen manually. Some exports
belEye Neandertal noses were
even DIgger than the cCompuTer s
reconstructions. Halrness
impassible to deduce from the

fassil record —was not enhanced
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Piecing together the past

ot ] glue and plaster as the tools
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frware, researchers in Zurich,
replicate a child's skull that was missing 2 o
e structure. First, computer mirror imaging fills in the bone
jled stereolithography, 3 computar-guide

ey of plastic res

praceding pages
e diffieuls ce pet your hands o gavs Fronch naleantolosist laar
=5 Hublin [bottom), making a CT scan in Pars, “With th

ology everybody can have 3 real and a virtuak realicy s
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A hole to nowhere
Tumbling into a gruesome grave, the
body of a young pre-MNeanderml s
cast invo the darkness some 300,000

yELrs ag0 in northern Spain. The
shaft, deep inside a cave in the Slerra
de Atapuerca, may once have been
located near a cavern mauth and
hominid living area, long since oblit
srated by a landslide. Researchers
have excavated hundreds of animal
bofes and tha remains of more than
30 hurmans fTrom test pits i a cham-
ber beneath the vertical well [he-
fow), The human fossils are unigue
Reaching back o the very origin of
MNeandertals, they hint at a transi-
tional stage from a more anchant
ancestor, Momo erecius. "t was like
finding the Holy Grall,” says pateon
todogist Juan-Luis Arsuaga (below
right, in red). "] spent my youth dig-
ging here. During the rest of my life
I'l explore maybe a third of the
cave." The richness of the site has
scientists baffled. Some belleve bod-
ies wiare disposed of n the shaft
ssmply for housecleaning. Others
suspect ritual or cite the possibilicy
of a natural disaster

Conditions at the Spanish
cave site, calied La Sima de ios
j{ "y Huesos, are grualing. Oxygen
;. ' P I5 i short supply. And rock
| and dirt removed from cest
pits must be carried up a 40-
| | foot shaft in backpacks

Orange areas - =
indicate test pits.



clustered here 1= unknown. Perhaps the cave
collapsed or a catastrophic flood swept the
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oflered 8 more
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possibility
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corpses smell,

ey dropped the bodies of their dead down

here to dispose of them. Perhaps there was
i ritunl, Whatever the reason, they RRVE L bt
lead specind treatment
thing aboul how their minds had evolved. Ani
mals don’t take care of their dead

| his practice wis a4 harbmger of the simple
nter MNeandertals
inps one of many cultural behaviors thesy
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This tells us some-

erave offerings of the
[T
Inherited. Like the
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show extreme wear. Specialists sav that Nean
certals '
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all those founad in the chambser

used their front teeth as a third hand
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[he teeth at Atapuer
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FAPUERCA'S  beautifully preserved

losslls will continue to yield clues
MNeanddertal
Meanwhile,
pushed back the age of the first people gene

ally accepted as true Neandertals by 100,000
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e el

vears—to 230,000 vears ago

An important cache of these early Neander-
tals wis unearthed mm 1976 at Binche-Saint-
I'rance by
excaviling the loundation for a new steel mill
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northern
Fhey found two partial Neandertal skulls,

plang with hundreds of thnt tools and amimal
bones, The workers had L[N nilv-stumbied
ACross a camp where Neandertals butchered
Animais. French
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these surprisingly advapcoed
tool kit

The manv animal bones unciarthed at
Hiache-saint-Vaast were primarvily from cave
bears and aurochs, long-homed wild oxen thal
Wlans
cut marks on the bone, mdicating that Nean
dertals had their

w1ArD Hints.

Are now extinet f the bear naws havs

aiteerl the skin off watl

A\ decace ago these early

widel

“wisandertals were
viewed as scavengers, mcapable of
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nipnaing an actvity as 1 hitind

much less one involving such fierce quarm
But Alain Tuffreau, an archasaloeist at the
University of Science and Technology of Lille

show that these people
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Tough lives, tender mercies

Battered bones tell stories of woe—and kind-
ness—in the late Pleistocena. Four out of six
aduit MNeandertal skeletons found in a cave near
ahanidar; rag, are deformed by disease and
mjuries. One man, called Shamidar | (laft), suf-
fered crushing wounds to his right leg, ankle,
and foot; a blow tw his skull that probably
blinded him in one eye; and the shattering of his
right arm, which was severed above the elbow
The rib of another individual (below) was
notched, possibly by a stab wound, And painful
arthritis, visitle on the ankle bones (bottom),
plagued several Shanidar cave dwellers. All the
injuries show signs of healing, evidence that
crippled members of the group were led, pro-
tected, and helped to move by others—the
dawn of empathy, Simple burials (inset) harald
anather milestone in human hiscory: a glimmme:
ng sense of mortality, “MNeandertal life was
clearly vary hard and very dangerous,” says
paleontologist Erik Trinkaus, who believes that

some Shanidar injuries may be the result of

rocldalls. “They were tough survivors.” The
oldest persan at Shanidar lived about 45 years.
Most Meandertals didn't survive their 30s.

that they were hunting in groups,” b soys

Many of the bones belonged to young adult
el LE E0 |'!'- Ill':l" WEre viery strone and OQANEeT
ous. Amimals of that age don’t normally die
together in such large numbers. For humans to
killsuch bigmammals before hows and arrows
were mnvented, they needed a group and a

-I-'.'.II'|.'__'.

HIS SCANT PORTRAIT of early Nean
lertals fades after about 180,000
VEEADS BETE. W |I|'I| ,:i 11 ir' IS ey JeEmin
lescended on Europe, For the next
50 millenmia the continent appears largely
uninhabited some  seandertads  strogeled
through the cold, but they left almost no
record. By the ime the warmth returned, thes
had developed their full complement of char
acteristic features, They also left many mors
clues—hbones, tools, and a few other art
(acts—that sketch im the picture of who they
wire and how they lived. This was the begin
ning of the MNeandertals” heyday
The Neandertals of Arapina, the Croatian
cave discoverod arcund the turn of the century
and now dated at 130,000 vears ago, had the
biarre
and “occipital bun" —a bulge at the hase of

hest, robust limhbs, broad, short bodv,
thie skull —tvpical of classic Neandertals. Ani-
mal remains found in the cave testifv to thie
Neandertals' strength and prowess. Juvenile
rhinoceros bones sugegest that Neandertal

hunters AFEELed L YOoung of [IArg SPECIes

whose protectve mothers could be extremely
u: LRI THNRES
Certainly by 125,000 vears ago they had

become formidable hunters as well as sather-
ers of edible plants, shellfish, and small rep-
tiles,” says Mary Stiner, an archaeologist al
the University of Arizona, whose research
with her colleague and husband; Steven
Euhn, has broken new groand in understand
ing how the Neandertals interacted with othes
Animals

Neandertals, Stiner explains, had been
ompeting for food with other predators
walves, hyvenas, and lions, As their hunting
ckills developed, Neandertals could start go-
ng nfter prev the other carnivores avoided —
big, prime-age elk, bison, or even mammoths
whaose meal provided more energy-laden fut
with enrched diets;, Neandertnd populations
prabpably expanded, increasing their impact
on Other species

But 1t

i MNWeandertals lacked elaborate



lce age pursuit

‘Oince you get going, It's not so difficule.” says Pekka Aikio, an ethnic Sami m Finfand whose family

raises and races reindeer, once commen Neandertal prey, Scientists point out that Neandertals

far from bemg slow-witted primitives, had (o be resourceful to bring down such large, swift quarry

weapons; they had to kil through cooperation
“Surrounding and confusing 5 =
classic predatory tactic,” says Kuhn, “A few

cooperating hunters cowld have exploited nat

prey

gral landscape features like bogs and deep
stream banks that put large animals al a disad-
vartaee, They probably killed nt close range
with wonden spears that perhaps had a sharp
stone point,

A wooden spear nearly eight feet long was

found amoneg the hones of a fosst] elephants

covered in 1948 in a bog in Germany

UNTING wasn't the only form of
cooperation Neandertals practiced
[hev bonded nto  close
proups, as a collection of skeletons
ed Shamidar in Lrag poignantly
['here, aroumd 100,000 vears ago, a

= I.L|

(i o cave cal
IHustrates.

man, two women, and an infant were buried
together. Excavators found the pollen of early
spring wildflowers in the soil arcund Lhe
|||r|_l'_':"'\-

*Tauspect they died of starvation in the late
WINLET, W |II'|'I'|EII" SLFESSES WETE £T'E "[r_:-:..'.rlll L1
fond resources leanest, ” says Enk Tnnkaus
who spent the |late 1970s studying the Shani-
'1 think the
arpund them by the rest of ther social group

WETS WETE 5E1

CEAT SPeCITHENS

Ihat surgeststhat they were thinkine and cas
il:.: ;1-i_-||ll'_ '|'.|_'ir |||_'.|--" -

With Shanidar, for the first time, 1 begin to
s Hower
burial a sign of love and compassion? At Ata
puerca the Neandertals’ ancestors left no evi-
dence that they had felt such emotions. Muyhe
the later Neandertals were enough like us Lo
recognize the void m themr hedrts

feel a kinship with these peaple. 1st

Natronad Geographic, Jandary 1906



ar Cave Lells other stones, and Ernk

A
Toall mmd
scholarty, his eves brnighten and grow wide
In his
IDuquerque, Trinkaus takes out four

I'rinkaus wenaves the tales well.
whint his haneds ouch ancient hones
lab i
boxes containing his most preciows specimen —
the pieces of a man Known as Shaniclar 3, who
wis buried in the cave during a second Nean-
dertal occupntion, perhaps 50,000 yvears ago

“He's one of the few Neandértals we have
over 40, says Trinkaus, “They clearly had a
For those who made 1t to adult
30, These

tough life
hood, the average age at death was
prople were always on the move. Most older
folks probably died tryving to keep up with thi
group. They didn't make it back to the shelters
ta be huried

Trinkaus hands me a rib from the man, lts
welght and heft tell me immediately that its
owner was no Y8-pound weakling

“Imagine the muscles that attached to
that,” sovs Trnkaus. “"These puvs would
have made Schwarzenegger look like a wimp
nll I'd have to do is

Il 1 had muscles Hke that

Nearlevtiols

Their
Bones tell us they had a lot of strength and
| hul

demanded of them ™

| - -
e mv s rmh=

i I'd break o

eRdurand must bhe what their lives
He AL to & Froove 1n the rb with & Y
growth around it
"Somethme pierced between the ribs and
staved there—at least a couple of weeks to gel
regrowth,” savs Trinkaus

* Hi probably died eventually of infection fol

that mtuch hone

lowing g punctured lung. It could have been
murder, or he could have slipped on his spear
But he lived for
taken care of him.'
But his pain was fleeting compared with
thal of another shanidar 1,
Trinkaus calls the “"most spectacularly in-
jured Neandertal we know of
SUrvIvVor,
He was 40-1sh gnd had lesions from head
says. ' Lhe bonme around
his left eve and cheek anid
had healed over., AU the that
injury gave him double vision permanentls

whtle, someone must have

W

Keleton

and a helluva

Lo o, 1 rinkiags

crushed

WS
YIETY

Il.l_1_-.

-t A






High-risk hunting

Taking on trouble, Meandertals drive aurochs,
an extinct species of giant cattle, into bogs
bafore cigsing In for the kill, The practice of
hunting big animals in their prime is rarely seen
among earlier hominids, The feasting came

at a price. brik Trinkaus and researcher Tomy
Berger have compared MNeandertal injuries with
those of modern papulations. The closest
match: rodeo riders. "' They both suffered simi-
far head and neck trauma,"” Trinkaus says
INeandertal technology may have been at faule.
“They were unable to conceive of projectiles:;
we gon't lknow why," says French archasolo-
gist jean-Michel Geneste {below). Thrusting—
rather than throwing— spears put hunters in

hartn s way




The cutting edge

Honing his skill at humankind's

._-_.I est r_'"""-' r"" | I_l| |".||_!.':i_||' i

flakes a flint knife In the desa
ate mountaing of central Spain
Produced in four minutes, his
FafOr-50arn ._._|1r_|:-._'; '_|i |-_|5 W
be used o butcher a goat

1 lessan in ancie

Mt nganuity

he shares with students at his
wilderness survival schoaol. It
was only in the waning days ol
the Meandertals' existence that
more sophisticated blades
"backed” to snugly fit the

Ingex finger (rght at top;
began tuining up in Hrench
rack-tshelters. Persomnl decorn
LS, SuCh as alk ana woll

teeth, at botcom, also appeared
lite among the Meandertals—
nnovations borrowed, perhaps
fram the modern humans who

wiolld replace them




He might have been blind in that eye”

=hanidar 1 had more problems. His right
arm was withered from the shoulder down. Tt
was broken in two places above the elbow.
The fractures didn't heal, and the lower arm
was eventually lost. He had severe arthritis in
his right ankle and big toe and a healed frac-
ture on the outside of his foot.

“Dropping something on your foot is the
easiest way to get that kind of injury,” says
Trinkaus. “The bone had healed, so it hap-
pened many vears before be died.™

That means Shanidar 1 would have limped
painfully through life, Somehow he was mo-
bile enough to keep up with his group. Others
must have helped him.

“I"m sure he was contributing in some way
to the society for them to keep him going,”
cavs Trinkaus.

=0 many Neandertal banes show traumatic
breaks that one of Trinkauz's gradunte stu-
dents, Tomy Berger, decided to investigate
the patterns. He analvzed the bones of 17
Meandertals who had suffered a total of 27
traumatic injuries.

“1 noticed that they were mostly injuries to
the head and upper body —almost no lower
limb injuries,” sayvs Berger. He compared the
Neandertul injuries with those suffered by a
vanety ol active modern humans, such as fire-
fighters.

“1 got a statistical fit—one like you never
get in science —with rodeo riders,” he says,
“What happens to rodeo riders? They get
thrown off big animals a lot. Neandertals had
big, robust bones. They must have been doing
something vioklent.”

I nlready knew that Neandertals probably
hunted in groups, close to their prey. Berger's
analysis suggests that the hunters often risked
injury as they closed in on large animals to
thrust their heavy spears into them.

VEN THE WORLD'S most famous Nean-
dertal —the fellow  found in  the
MNeander Valley—turned out to be a
hattered man.

*“He had broken his left arim, " savs Ralf-W,
Schmitz, a graduate student from the Uni-
versitv of Cologne. “He couldn't move it hor-
mally, so he had to do evervthing with his right
arm. He also had Iots of arthritis.”

Then schmite shows me pictures made with
a microscope of mysterious cut marks on the
shaull of the Neander Valley man, Some experts

Neandertals

believe the marks were made after the skull's
discovery. But Schmitz points out tiny crystal
patterns called dendrites growing over the
lesions, Sincedendrites grow only when a hone
lies buried in sediments, Schmitz sees them as
proof that the cut marks are ancient. That
means someone sliced the flesh away from the
man's skull after he died.

I this more evidence that Neandertuls were
cannibalz? Not according to Schmitz, who
notes that cannibals probably would have
smashed the man's limb bones to suck out
the marrow, This man's limbs remain intact,
S0 Schmitz suspects that Neandertals cut his
scalp during some kind of ritual.

Cannibalism seéems far more likely in
Croatig, where cut marks scar many of
the bones from Krapina and Vindija. Here,
Neandertals had smashed the bones of many
of their dead.

At the Croatian Nutural History Museum in
Lagreb, 1 sort through some of the evidence —
a thighbone broken through at the shaft, n
piece of a man’s temple bone etched by cut
marks—with Jakov Radovid, the saentist
who had taken me to Vindija, and Fred Smith,
his collaborator,

“We simply don't know whether this repre-
sents a ritualistic canmibalism or whether these
people had a taste for their fellow men, o to
speak,” savs Smith.

“1 think it was an honored way to treat
their dead.” injects Radovéic. “The animal
bones in their ciaves suggest there was plenty
of game. Why would they have to eat each
others?" '

Later, I find others who disagree. “1 think
they wanted the meat and the marrow,™
argues Tim White, a paleoanthropologist at
the University of California at Berkeley who
hins studied the Croatian collection, “If it
were part of a ritual to break open the bones,
then all the bones would have been broken.
But they smashed open only the large bones of
the limbs — the ones with lots of marrow.”

White also points out that the Neandertals
muade the same patterns of cut marks on their
fellow humans as they did on their animul
prey. Moreover, those marks recur on bones
from both Vindija and Krapina, sites occu-
pieed at intervals thousands of vears apart. He
ceis cannibalism as one of a variety of
ways Neandertals sustained themselves rather
than -an occasional &clt of desperation by
starving humans.

Fed
|



ONE FRAGMENTS tell us what Neander-
tals looked like and what they ate, bul
imformation on most other aspects of
their lives is scarce
We know they had fire to keep warm. Some

cave floors are made almost entirely (rom com-

preszed lavers of ash many {eet thick Their
hearths were simple, resembling camplires
rather than the efficient, mock-lined fireplaces
macde by lnter humans

One of the few indications of a Neandertal
shelteris o posthole at the site of Combe Grrenal
in southern France, Perhaps thev built struc-
tures resembling tepees with wood or mam-
moth bones and animal bide. They probably
waore unsewed hides. They left no tools for
stitching, like the bone needles of early mod-
ern humeans

From studies of the tools Neandertals did
use, resedrchers have begun to fill in the details

g, This is one of the

firw windows into the Neandertal mind

of their technological skil

MNeandertal tools
akes of stone that can be
held in the hantd —look a= if thev had been ca-
sually knapped off a piece of convenient rock
with another stone. Notso. Neandertals might
have traveled many miles to procure just the
right pieces of flint. Sométimes they would
carry therr kill to sites near those rock sources
“"You need & lot of brains for flint knap
ping,” says Jacques Pelegrin of the French
LCenter for Research. “I
would be like playing chezs for us, You have to

To the unmbaied,

r[|c1_-r5._'-.'.=:h:1.r[|-1'||L:+'1'i I

Archasological

plan and orranize how vou are going o flake
off pach piece {rom the core reck mhead of
Rocks are never standard. You have to
adjust tn the differences. Flint breaks under
certain conditions. You have to legarn those, It
takes months, if notvears, tolearn todo it well
I have worked fhint for 15 vears now and can
sav the techmigues used by the Neéandertals are
no less difficult than those used later by mod
ern humans.”

fEtne

il tonal Ceographie, Jamuary 1604



Cave at a crossroads

seared by today's cimate, Amud Cave in Israsl once offered a lushe refuge for MNeandertals, possibly

refugees from Eurasian glaciations: Modern humans also migrated into the region, probably from Africa

If and how the FIroUDs nteracted s unknown

Lawrence Owens (above right), a British student who braved the heat at Amud to excavate ancient hearths.

“"Meandertal sites can be maddeningly uninformative,” says

Tet even long-dead campfires can illuminate vanished lives. Early Meandertal hearths are crude, often

|ust pifes of ash. This may EUPECST 2 less structured, more nomadic existence than that of modern hurmans

i the Vérére Villey ol southwest |'I'.‘."ll [
w hers Mepfanclertals hasa
found, Tean-Michel Geneste,
with the Ministry of Cu
hands me a hand ax discovered there.
| grasp the ax. noticing 1t has notches for my
Lhumb and [ingers. It feels comfortahle, asif it

were in extension of my hand

many lassi Ly

an archasologss

lure in Bordeaux,

SThts was f multipurpose tool,” he savs
“Thfferent were used for differ
i

enl purposes —outting, bButchering, s

s ol 1
FAPINE,
ffefleshing. It was the Swiss armv knife of its
day. We get lots of informatio

We might detect 300 scars on an ax, each mud

.
¥ I |I -
DUl © 1454

Neandevials

durmeg its shaping. We know how to reas] the
zears and then reconstroct how the ax was
made, T have only the by-products flaked off

a prece of rock, I ¢an tell vou what kind of tool

was mnide”

10 make such wooks, as well

as Lo organire
g cooperative hunt, Neandertals must have
been able to communicate and pass on their
knowledee. Scientists have long areued abouit
whether Neandertals had the
equuipment for speech. Voice boxes and voeal
tracts don't fossilize, but a small structure
called the hyoid bone at the back of the tonpue
does. In modern humans the voice box Manes

analormiocal




from this bone. In 1933 an intact hyoid bone
wits discovered in a 60,000-year-old Neander-
tal skeleton excavated from a cave called
Kehara in Israel. Yoel Rak, a hominid special-
it at Tel Aviv University, shows me this inch-
and-a-half-long bone, which looks something
like a chicken wishbone.

“There's no way to distinguish this from
one of our hyvoid bones,” says Rak. “So we can
infer that Neandertal voice boxes looked very
much like ours and could make the same
soumnids. "

But did they have language—the critical
tool wie use to store and pass on information
and make sense of our world?

“They mayv not have had a language ascom-
plex as ours,” says Christopher Stringer, o
paleoanthropologist at the Natural History
Museum in London. *We have past, present,
and future tenses. We have symbolism. They
may not have had sl that, but at least they
could talk to each other."

People of the past often spesk most elo-
guently to us through theirart. And here again
the Neandertals frustrate us. Before the last
Neandertal disappeared, modern humans
were carving exguisite bon¢ ornaments to
adorn their bodies and painting the caves of
southern France with magical, hypnotic por-
traits of wild animals,

Yel many scientists now =uspect that the
Neandertals' ability to create art has been
underestimated. They might have put their
creativity into dance, costume, or carving
wood, which usually decomposes.

One of the few surviving Neandertal “art
objects” —a carved and polished ivory tooth
from a baby mammoth—was excavated n
1958 at Tata in Hungary, a region that in
Neandertal times was a rich grasstand.

In Budapest, Viela Dobosi, an archacolo-
gist at the Hungarian National Museum, takes
this tooth from a safe and places it in my hand
The glistening ivory is oval-shaped and veined
with ocher, its sides smoothly beveled.

“T'm sure that this was polished by
humans," sayvs Dobosi. "It has been dated at
betwean 80,000 and 100,000 years old. It was
not a tool. It had no practical use. But it was
important. They worked very hard to make
this. It had to have some spiritual meaning.”

Was this a shaman's amulet? A healer's
charm? Until recently most specialists
believed only modern humans created such
svmbolic or ritualistic objects. But modern

30

humans had not yet arrived in Europe, though
they were already in the Middle East.,

ROUND the time the Tata ivory was
being polished, another ice age
was falling over Europe. It may
have driven Neandertals south

into the Middle East, according to Ofer Bar-
Yosef, an lsraeli archasologist at Harvard
University, “Always peopleé go to the Haly
land," he says with a smile. “Ewven then it
was a refugium.”

In the 1980s scientists unearthed the re-
mains of moedern humans who had hived in the
region at least 90,000 years ago: Recent dating
of the bones of a Neanderial woman suggesis
that Neandertals may have lived there as far
back as 170,000 vears ago,

Perhaps the two peoples lived side by side
for tens of thousands of vears. Yet, during that
time, the modern humans showed no signs
that they had superior technology.

“Both peoples were living in the same way,
hunting the same prey, burying their dead in
the same manner,” says Baruch Arensburg,
a palesanthropologist at Tel Aviv University.

Then, around 50,000 vears ago, something
profound happened. New technologies associ-
ated with modern humans —finer blades and
projectile weapons — began to appear,

Scientists can only speculate on what trig-
gered this technological spurt. "1 think there
was a mutation in the brains of a group of
anatomically modern humans living either in
Africa or the Middle East,” says Richard
Klein, an anthropologst at Stanford Univer-
sity, “Some new neurological connections let
them behave in 4 modern way. Maybe it per-
mitted fully articulale speech, so that they
could pass on information more efficiently.”

Whatever the cause, around 40,000 vears
ggo modern humans moved mto Europe,
armed with innovations—such as tailored
clothing, better shelters, and more efficient
hearths— that let them survive the cold of gla-
cial Europe, previously the exclusive domain
of Neandertals. Nineteenth-century sclentists
named these newcomers the Cro-Magnon
people, after & French rock-shelter by that
name where three anatomically modern
human skeletons were discovered in 1868,

Whit happened when this new culture met
the Neanderials remains a hotly debated miys-
terv. Our own recent history suggestz that
there would have been some violence.

National Geographic, Janugry 1906



Distant cousins or siblings?

Weighing the guestion of kinship, Croatian researcher |akov Radovdic co mpares two MNeandartal chins—

gne ancient and receding (above, foreground} and another more recent and jutting. To some, such sub-

CIETHES Supggest that MNeandartals and modern humans interbred and wera thus ona SPECIES They were

like us, oneexpert says. ~ They were just ancient hillbilies.” Others disagree, citing strong differences in

specimens from srael, where MNeandertals (below, at left) and moderns averlanoed for millennia




A,

All dressed UpP . . . and no place to evolve. A display at the Neanderthal Museum in Erkrach, Germany,

near the origimil fossil discovery site, pays homage to the caverman of maodern

irmgination, From his bestial iPth-century persom to just another guy in 2 suit,







Last stand

A wovman s seull. some flaked tools, and the bones

1 an ibex—a wild goal — ofter mute testmaony to

2

the Meandertal presence on Gibraltar, The [berian
Peninsula may have been the last refuge of these
enigmatic pecple. Mot so long ago in our history
humans of another kind walked the glacial shores
here. And looking back, we can almast make out

their footprins, hear their veices fade
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Requiem for the
Edmund Fitzgerald

By THOMAS L. FARNQUIST
Photographs by EMORY KRISTOF and JEFFREY CREE

Two decades after a storm sent the ore carrier Edmund Fitzgerald
to the bottom of Lake Superior, a team equipped with advanced
underwater gear visits the wreck to record her condition and
honor her lost crew. Clad in a self-propelled NEWTSUIT, Bruce
Fuoco examines the propeller shaft of the inverted stermn section,
as his image is recorded by a high-definition video camera.







carly evenung of November 10,
19735, during one of the worst
storms to hit Lake Supenor in 30
vears. the 729-toot Edrumd Futzeerald
vanished without one signal tor '-l||:
Launched in 1958, the ship set mam
cargo records and proved to be a profit
ble mvestment for her owners. [n ond
O the last *-._l‘:-_'l_l: :_'I.,l Ll il*- b ore winter
closed -||I|';'I'I'.', lanes. the L A rald de-
parted Superior, Wisconsin, tor Detroit,
Michigan, loaded with 26,116 tons of
taconite pellets destined tor steel mulis
Battered by 30-toot seas and Y9-mik
ini-hour winds, the ship abruptly dived
L |||-_ DOLIOIM W :'_I -'| Forew O 29, A bl
teny miles away, crewmen aboard the

Ta7-toot Arthur M. Anaerson .-.:E-.ll-‘.‘;

| (g |

disbelief as the Fizgerald disappeared

from radar. Although other ships in the
ATcd jolfed tne |i . Loast Lyaarag in
gEmpts o locate survivors, none wer
found, and no bodies were recovered

[he tollowing spring the Coast Guar
began an extensive mvestigation, but
experts could not agree on why the Fitz
verdald sank, Even after 20 vears and bive
diving mny CHUIEADIONS, the cause remains
d IMYSIErY.

Last summer, at the request of still
rrieving famly members, an expedition

Wik ."1'-I'IH|'|'.'|'. DO TECOYv el |,_ S 5 DF “

The Wreck Site

With both her radars disabled
and the light and radio bea-
cons on Whitefish Polnt out,
the Fitzgerald was 17 miles
from the shelter of Whitefish
Bay when she sank in Cana-
dian waters. The ship slammed
into the bottorm with such force
that 200 feet of the midsection
disintegrated, causing the
stern to twist off and roll to
port, where it settled upside
down 170 feet away. Debris
lies scattered over three acres,
The planned memorial to
the Fitzgerald's crew will be in
the Great Lakes Shipwreck
Museum at Whitefish Point.
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PAINTING BY DAVE COMELIN, GREAT LAKES SHIPWRECE MUSELM

WISCONSIN

The usual course of the Fliizgerald was south of the
more protected route it chose during the storm.




Technology and sentiment share a moment as powerful lights aboard
the Canadian Navy submersible SDL-1 lluminate the wreck. Cheryl
Rozman, daughter of Ransom Cundy, watchman on the Fitzgerald,
had told us: "Dad enjoyed having a beer; too bad you couldn’t bring
him one.” Gently operating manipulators at the end of NEWTSUIT s
arms, Bruce Fuoco holds a beer can (right) and places it in the pilot-
house (above), a gesture that surprised and delighted Cheryl.

“It's cold and dark at 530 feet,” says Bruce, “but with all the help
we're getting from the submersibles, it's like 10 feet. It feels good
knowing you're not alone.” Without lighting and safety support from
SDL-1 and another Canadian Navy submersible, Pisces IV, the dives
could not have been photographed. The NEWTSUIT was developed by
Canadian inventor Phil Nuytten of Hard Suits Inc.







New Imaging Focused
on Maritime History

To record the Fitzgerald required technology
that could produce both still and moving
images of great clarity and the lighting to
bring them to life. The first choice was a
high-definition video system, or HDVS. Sony
Corporation contributed an HDVS camera;
Sony videographer Jeff Cree volunteered to
operate it. With six times the resolution of
conventional television (comparison below)
HOVS's images closely approach the quality
of still photographs.

Though relatively clean, Lake Superior's
water s cloudy enough to make lighting diffi-
cult. With its powerful beam, Pisces IV moves
into position near the pilothouse (right).

To rehearse for the taping of the bell's

recovery, Jeff Cree (far right, at left) cradles
the HOVS camera, as Phil Frazier jockeys
SDL-1 Into position near the bell.

All elements were brought together when
the two submersibles moved into position at
right angles, as seen from overhead in the
diagram at right, and illuminated the ship’s
bell and the NEWTSUIT with three separate
light sources. This careful choreogra-
phy helped minimize unwanted reflec-
tions from particulate matter
suspended in the water.

Tha HOVS concept proved
itself. It produced the
images printed In these
pages. And we will be able
to project the running video
onto a large screen in the shipwreck museum
gt Whitefish Point, achleving nearly the
visual impact of an IMAX film.

TECHRICAL ASTIRTANCE BY B, MICHAEL COAF, W3 STAFF]
ILLIFNTHATION BY WHLIAM W, BOWD




EMORT ERISTOF



The Icy fresh water and great depth of Lake Superior inhibit rusting
and marine growth, so the exterior of the Fitzgerald shows little
change even after 20 years. The crow’s nest above the pilothouse
(above) still displays the letter C, the emblem of the Columbia line,
which operated the ship; the lightbulbs that illuminated the letter re-
main intact. Lettering across the inverted stern section identifies the
vessel's home port. Above the name, the stern anchor—undamaged
by the sinking —remains securely fastened in its chock. Inspecting for
hull damage, NEWTSUIT pilot Bruce Fuoco approaches a gudgeon
(right), a socket that held one end of the rudder in place. One theory
for the sinking is that the ship scraped bottom while navigating
uncharted shoals near Caribou Island, causing flooding and eventual
foundering. However, we
found no damage. Another
theory, put forward by the
Coast Guard, |s that she
took on water through leak-
ing hatches, developed a
list, and then was swamped
by storm waves.

Out of respect for the lost
crew and their families, we
made no attempt to enter
the hull or otherwise violate
their resting-place, and we
will search no further.







“Does anyone know where the love of God goes when the waves tum
the minutes to hours?” So sings Canadian songwriter Gordon Light-
foot In his celebrated ballad “The Wreck of the Edmund Fitzgerald.”
For those who waited that night for loved ones to return, the hours
became 20 years of sorrow and pain. |

With the extraordinary support of the Canadian Navy and the Sault
Ste. Marie Tribe of Chippewa Indians, who co-signed a loan to cover
the expedition's cost, our team was able to meet the technical chal-
lenges of the project. Bruce Fuoco took on the dangerous assignment
of cutting away with a torch the last stanchion holding the ship's
bell to the pilothouse (above). We then brought the bell to the




EMORY KRISTOF (ABDVE AND BELDW)

surface, where it will be installed as the cen-

terplece of a memorial. In its place on tha Fitzger-

ald we sacured & replica (bottom) inscribed with the names of the 29
crew members.

Christopher Armagost, son of Michael Armagost, the third mate,
quietly tossed a wreath of 29 daisies on the waves over the wreack,
Jack Champeau (top) said of his brother; “Since | can't bring Buck's
remains home for a proper burial, I'm here to do the next best thing.”

Ruth Hudson, who lost her only son, Bruce, said: “Finally, we had
our funeral. It's a grave now. There is no reason why anyone should
dive to the Fitzgerald again. Let them rest in peace." 0
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s ;Y —eaidaa ks i thaMﬂrmun people. Salt Sy
Lake Temple reflects the spirit of pmneers ";I -

who shaped a state. Now in its centﬂnnlal ’
»  year, Utah attracts a steady flow of disen:
chanted urbanites, who echo prophet

Brigham ?Euné: “This is the place.” -'. e
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By DONOVAN WEBSTER
Photographs by JOEL SARTORE
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Red-rock masterpiece, Delicate Arch is
one of 2,000 in Arches National Park. Utah
‘counts five national parks, all variations
on the motif of sand, uplift, and erosion.
Frcc:ing:ndzm:]ﬂngfunhﬂmﬂmtht
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T'S SUNSET ON A WEDNESDAY, and at
Salt Lake City Internatipnal Airport
Craig Larson is finishing up his com-
mute. The plane arrives, and the chis-
eled, 3B-vear-old printing executive is
one of the first passengers off. Having
left Los Angeles an hour and a half ago,
he is almost home. Larson has traveled

nearly 600 miles and one time zone to get
here, but for him and his co-fliers, the com-
mute is well worth it.

Today, as he strolls into the terminal, Lar-
son is talking to a regular shutile partner: a
retired Loz Angeles Police Department officer
who teaches three days a week in California,
Behind this pair come the others, Like rail
commuters on a trudge home, the group may
include a Disnev studio executive, an anchor
for Los Angeles Channel § news, a handful of
small-business owners, a dentist, an accoun-
want, end a quartet of consultants. All work
in Californie and live in Utah, happily paying
$49 in airfure cach way.

“Hundreds, maybe thousands of us com-
mute to California,” Larson sayvs. "Archi-
tects. Altorneys, Media and movie people.
We moaved to Utah because it has good
srhiools and an exceptional gquality of life—
things southern California was offering in
lessening amounts, And the commute 15 no
wurse, timewise, than many in L. A. For us,
my wife and two children, Utah feels like the
perfect place to be.”

I look through the airport’s floor-to-ceiling
windows, and the view underscorez Larson's
sentiments. To the east, in the day’s last sun,
the snowcapped Wasatch Range rises to
11,750 feet. Between the girport and moun-
taing, the skyscrapers of Salt Luke City are
hackdropped by glowing rock and snow. A
near-empty ribbon of interstate runs along-
sicde the airport, pointing to the city’s gleam
like the road to Oz, There is no smog. No
scrambling sense of crowds. Other American
cities may have runaway crime, pricey hous-
ing, and snarled freeway traffic, but in Salt
Lake all that seems far away.

For thousands of years, whether the hope-
fuls were Native Americans, mountam-man

Donovan WessteR, o former senjor editor at
Owutyide magarine, is the author of Aftermarh, a
book about the lasting effects of war on landscopes
ane cultures. It will be published by Pantheon this
vear, Contract photographer JoEL SARTORE lives
in Nehraska with his wife and son
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pioneers, religious pilgrims, or today's urban
refugees, the peaks and valleys of Utah have
seemed a promised land. And now, as rough-
v 20,000 newcomers arrive here sach vear,
the final migration to this frontier may be
afoot. Soon, the critics sy, Utah will be as
crowded as everywhene else in Amenca.

They may be right. In the past decade a
thousand new high-technology companies
have sprung up in the Salt Lake City-FProvo-
Ogden aren. With these companies has come
an educated, well-paid workforce, one that
has spawned countless construction and ser-
vice businesses und has converted this trio of
sister towns into a metroplex of nearly 1.5
million people. This explesion, plus the emer-
gence of southern Utah as a Sunbelt retire-
ment mecea, has spurred a boom across most
of the state, stretching municipal services to
their limit, And vet, compared with places
like California, which lost almost 50,000 jobs
in 1993 alone, the promize of Utah keeps the
peaple coming.

“Az a neweomer 1 consider the state s
growth a lot,” Larson says. Y1 know 1'm part
of what's happening here—both the good and
the growing pains, Then | think, hey, this 15a
terrific place. Maybe in Utah, where society
has vet to slip into an unworkable mire, we
can take advantage of the clean siate.”

This is not the first time such thoughts
have been pinned to Utah.

AY A MAP OF THE STATE flat on your tahle,
and mountains jump out. Corrugated,
crenulated, they course up, down, and
across Utah. It™s the same when vou see
it in person., Away from Salt Lake City
the place seems overrun with lonely

peaks and desolate highways, where the only
ather vehicle may be an 18-wheeler huffing
up a grade a dozen miles distant.

The mountains are evervwhere, bul it i§
the vallevs that have always drawn people
here, The state's largest national park i= Can-
vonlinds: a Technicolor labyrinth of 300-
million-vear-old vallevs and a destination for
some 400,000 tourists every year. Then
there's the mineral-rich soil of the Great Salt
Lake Basin, which was irrigated to lasting
lushness by religious pilgrims.

Utnh's valleys drew me to the state in the
summer of 1972, when I'was 13, 1 drifted in
from Colorado on the Green River, riding a
rubber raft. I've been returning ever since to

National Geographic, January 1905



el n e deser

A satellite mosaic from the summers of 1988 and ‘89 shows
the state swaomped by four yvears of hemsy snowmelt and
rainfall. To stop the Great Salt Lake from inundating Tond
along the Wasatch Front—where 80 percent of Utnhns
live—engineers pumped lake water {nto the desert, soak-
tng the Bonneville Salt Flats,
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The Old West is served hot and fresh daily at
Mom's Cafe in Salina, where travelers and
tnwnspeople stop for chicken-fried steak and
mitshed potatoes. “1 was worried when some of
my regulars started tryving the new Denny’s on
the freeway,” savs owner Carolyn “Mom™
Jensen, “but they dont stay away for long.
They come back to the home cooking.™

["hat
fine wild country keeps drawing me back

Bands of Paleo-Indians roamed this same
land as early as 11,000 vears apo. These Ice
Age people lived in caves above the receding
shores of Lake Bonneville, the larger, fresh-
water ancestor of today's Grreat Salt Lake.
Their descendants collected seeds and plants,
hunted with atiatls, and created rock paint-
ings and petroglyvphs, Their desert culture
would last some 6,000 verrs

the orange canvons of southern Utah

Bv the time of Christ the Fremont people,
known for their elaborate clay figurines,
occupied the northern two-thirds of the state.
Their contemporaries, the Anasazi, inhabited
the canvons of sputhern Utah, Growing corn,
beans, and sguash and bmlding spectacular
chiff dwellings, thev flourished for more than
a thousand years, until changing weather
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patterns made farming impossible and forced
them to abandon the regon. Around that
time, modern-day tribes forst appeared —the
Groshute, Shoshone, and Ute, for whom the
stale s named

To white explorers L'tah was considered a
difficult place to stake vour life. In 1827 Jede-
diah Smith led a ErOUp of fur traders toward
the Great Salt Lake from Californiaz. Smith
sought the Rio Buenaventura, the river
fabled to link the GGreat Salt Lake and the
Pacific, On June 20 he entered Utah from the
wiest, finding himself in the 20,000-square-
mile emptiness that had once been the floor of
Lake Bonneville. Seven days later Smat
his mien stumbled outl of the

1 And

eserl s eastern
side and into the Salt Lake Valley, having
had to eal one of their packharses to survive
In a letter he described the ||l:‘1l'F as "n coun-
try completely barren and destitute of game."

EREY TEMPEST WILLIAMS and her hus
band, Brooke, live in Emigration Can-
vorn, in the Wasatch foothills above Salt
Lake City. From their living room she
can look into the valley below, where
Lhie city sprawls toward the shore of this

i - 1 ] B= in il ¥ i o L iy = b il
aglittering lake. To Williams., what's most

Natrongl Geoprvaphic, January 7006



amazing aboul this view is neither the build-

s sumething fa
more personal, This vista is the same one the
original Mormon settlers saw in 1847, when
they arnved in this valley with their leader,
Brigham Young

Wilhams, 40, is a fifth-generalion member
of the Church of Jesus Christ of Latter-day
saints (adso called the Mormon Church, for
thi: Book of Mormon, an additional text to
the Bible). A poet, author, and the resident
naturalist for the Utah Museum of Natural
Histiors

she awes her ldentity to Utah

inegs nor the lake. Instead, it

she says that like many Mormons

*It"s more than history or relisious affilia-
tion, or even this landscape,” she savs, Y t's
nll these: Familv. Keligion. Plac
e divided.”

['0 grasp what Williams 15 talking about,
it helps to know the history of her church
In 15846, after nearly two decades of religious
perseculion tn New York, Uhio, Missouri,

hey can 't

and Ilinois —where the church's foundes
and Prophet, Joseph Smith, was killed by an
angry mob in 1844 —a party of 148 Latter-
day Saints headed west in search of their
promized land

[ he church's new leader, Brigham Young,

Chtah: Land of Prowiize, Kingdom of Stone

Rhinestome cowgirl Amber Trapp sparkles in
Salina’s Fouwrth of July Parade. A college stu-
dent, [rapp believes her central Utah home-
town is immune to the growing pains—crowds
and crime—that affiict cities in northern Utalh
“We're a real churchy community that sticks
together,” she savs. “That big city stuff can
reach us down here, " . .

guided the fathiul on a rugged journey
toward the barren valley of the Great Salt
Lake. Once there Young was convinced the
Samts could make the desert bloom

On July 24, 1847, legend has it, Young led
his followers through a gap in the Wasatch
Range called Emigration Canvon; he pointed
to the broad vallev below and said, " This is
the place.”

In reality, things were less dramatic. Ac-
cording to historical documents, an advance
party had arnved a few days earlier, and
Young, who was “ill with mountain fever

did not ze¢ the valley until they had already

planted crops. Still, the legend persists, and
n monument to the pioneers stands at th
mouth of the canvan, complete with a bronze
likeness of Young, his E
the Mormon Jerusalem

and stretchod towar




Brodad shoulders eloaked in smow, the Wosatch Range embraces Brigham

City, one of o string aof Mormon communities settled by handpicfeed crafits-

mien, borers, and schoolfeachers. When these pmoneers arrived o [ 547




they chonneled mountoin streams o coex Hfe from the thirsty soil. Now

s then, the range shelters residents from winter's northern winds and
summer s tornadoes, which sweep qoross the plains to the east.




Brokernthearted yvet bound to serve, Maurey

lohnson, center, bids good-bve to his foemily
OfF to India for two years of Mormon mission-
ary work, he krows he will never again see his
terminally (11 mother, right; she hos since died.
Worldwide, door-to=-door recriciting has raised
membership in the Church of Jesus (Christ of
Latter-diay Saints to nearly ten million people.

What's most intriguing about the
aints. " Willlams says, “is that they came
here {or reliPious sox l.'-l.'EE[If_'. and 1ounc 1508
tion and a landscape nobody else wanted. It
was the challenge of making a lile In & barren
villey, plus their faith, that tritnstormed this
eser !-'.' evorne worked togethe: .

After a rocky start the Mormons took It
time in turming the parched landscape into
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i FATNOEeT Wtk h family was given five acres
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diverting the snowmelt from the Wasatch fo
steady irrigation, wheat and corn qguickl
sprouted from the desert soil

By the turn of the century Youne & (ollow
ers had A B eadd far into Nevacda, Idaho ariil
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members of the Mormon Church, " Corrading
tald me. “ MNone of them have ever used our
friendship to attempt o bend my decisions
A5 MAyor.”

T'his acceptance of non-Mormonsisn’t just
tor solicd citizens and politicians; however
Une midnight, in a rock-and-roll bar called
Club DVE, the punk rocker lggy Pop roared
through an hour-long set as voung, tattooed
fans careened acrass the floor. A University
of Utah student named Darcy, resplendent in
dark rouge that made her face look broised
sipped-a beer and expounded on her new
home. “1'm from Califormia,” she said, “so
it took a little time for the Mormons and us to
get used Lo one another.” She regarded her
black jeans, black shirt, and black boots,
"We're, like, from different planets,” she
added. “ But they're cool. They're even pret
ty nice, which is something | can't always say
for people in Los Angeles "

Un the other side of the relationship are
peapie [1ke Mark Menlove, a 34-yvear-old
Utah native I spoke with one spring morning
while riding o chairlift at the Park City ski
arca, 40 minutes outside Salt Lake. " There's
always been talk of newcomers changing old
styvle, Mormon Utah,” he said, as light snow

Litah: Land of Promise, Kingdom of Stone

“I guit going to church—then they traced me
down,” sayvs u polypamist {above, with four
of his five wives), telling how Mormon
Church officials excommunicated him for
following the church's original tenet of plu-
rul marrigge. Utah Mormons gave up polyg-
amy in 1890 for statehood, vet tens of
thowsands still live the life discreetly.

sifted onto our skis and parkas, “But the only
chanyge I've seen is a general loosening up
toward outsiders. Utah’s closed society was
always more of A rumor than it was real "

Thiz open-mindedness may be Utah’s most
abundantl natural resource. Mormonism has
spread (o 155 other nations and territories
and nearly ten million followers, and Utah
Mormons are quick to welcome other reli-
mons mnto their home. In downtown Sall
Lake City are both a Zen Buddhist center
and & 126-vear-nld Episcopal church. Anec
vou walk the streets of Salt Lake, a gentle
Iriendliness greets you on every sidewalk,
Mormonism, optimism, and the history of
Utah séem to wind around one another like
strands of a rope

As Terry Tempest Williams told me, “By
lonking to the lake or mountains or into the

1 L

cr



YA civil marriage is just ‘til death do you part,” ™
says Amy Beales, right, with husband, fason, at
Salt Lake Temple. One of 52 couples married
here this day, they believe exchanging vows in
the temple joins them for eternity. Only Mor-
mons whi keep the church's covenants muy

enter the 47 temples worldwide.

af a relative, I'm reminded who I am

sind why I'm here. Could vou ask more from

{ home than that?"

Tf I WILLIAMS 5 HOME STATE 15
| than an increasingly urban city at the
| edge of a salty lake. So an a Friday
afternoon | put the city In my rearview
mirror and head south along empty
What ['m ai
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green, and
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of the patrons ook ke students, and many
Their muscular legs seem vemned

of their knees

lkely ar
with garden hoses, and many
indd shins are scabbed [rom high-speed falls
fRken
that makes Moab'
tire hikes
steve Brock
tor almost four vears, watches his customers
and smiles, " You'd think in this little town
of 5,000 there wouldn't be this many people

visiting every weekend, ™ he sayvs, "hutit's a

i the smooabh sLione |_.,I|'r_-§ -|'i|_ |-'_'.' 1) |-._
- I.-.I|||--l FLM |_|:'r."|_-| I |.-'Z' |-'I§

who s worked al ||::,' A

regular thing. Unbelievable.”
4

[ Lhis, life around Moab has be

eCRUSE O
come fess controllable tor the local police
Flost weekends wi |l have to hunt for a bik

er, =ays Arthur Hines of the Grand County

Crtah; Land of Promise, Kingdom of Ston:

=hierilf

“They goout in somi
canyvon and get lost; then they fall and bust
s expensive for the
f the older locals
| ey see the tourists

. Liepartment
their hips or legs, It town
to rescie them, and some
are rezsentiul of that
drving up local prices and taxes. They see a
boom that mav crazh and leave us worse off
than before.™

(thers, however, take o shorter view, Une
saturday in the Rio Colorado Restaurant, as
| sit at the ber and sip a beer, bartender
Michael MeCormack tells me he enjovs the
cyvelists and rafters

“Tti=n't like these tourists are neo-INazis ol
Hell's Angels
Irink too mucl

SETVINE UR & Dean burrito

L hey' ré respectiul, they don't
and they tip well,™ be says,

I'his was a dying

T |



Pructicing spin control, a pilot puts his plone through dizzying paces over

the Needles of Canvonlands National Park. With its twists of sandstone, the
14 [ 28, 848-acre region s an ¢asy ploce to get lost—and a tough plaoce to get



found. "It has taken days to locate peaple who get turned around in here,™
sayvs park official Larry Frederick. In the 1890s. cowhoys were at home in
the camyons, grozing cattie near streams that snake through the labyrinth. [ 5



Party's over for a young guest at a quince afnos
celebration, the traditional debut of 15-yvear-
old Hispanic girlis. Latinos headed for Utah in
the 19408, lured by defense and mining johs.
Another wave came in the 19808, mostly urban
refugees and migrant workors ready to put
down roets. Today 100,000 strong, Hispanics
ire Utah's largest minority.

uranium town before guys like Ken Sleight
brought people here.”

After 40 vears in the canyon country, the
gray-haired, 6fi-year-old Sleight remains con-
flicted about encouraging people to visit. It's
a dilernma he first discovered in the carly
15705, on an afternoon when he befriended a
gangly Nationa] Park Service employves —and
sometime writer—named Edward Abbey,

Striking up & conversation about the grow
ing number of rafters on the Colorado,
Sleight and Abbey became fast friends in the
course of a single hour. Abbey occasionally
joined Sleight on his river trips. Often the
two sat arpund the campfire after the payving
guests had gone to sleep, Lalking aboul envi-
ronmental issues surrounding southern Utah,

“We'd end up asking the big questions,”
Sleight told me when I visited his home,

18]

across 4 large pasture from his dude ranch
and country inn, about nine miles south of
Moah. “1s development of this desert moral?
[5it right? And if not, what are we going to
do about "

In 1968 Abhbey had addressed those gques-
tions in Desert Solitarre, one of the finest
collections of naturahst essays ever pub-
lished. Each chapter, with hard-eyed, loving
detail, served as a subtle call to arms for the
southwest

“That book brought a whole lot of people’s
heads around,” Sleight says, as we stand on a
hillside beneath the stars after dinner. "It put
land-use issues smack into people’s minds. ™

These 1z=ues are at the heart of a battle
which Sleight and other conservationists are
ceeking wilderness status for 5.7 million acres
of federal land in Utah. The state’ s governor
and senators proposé Lo designate less than a
third that amount

Sleight tells me he hasn't been on the water
since 1990, When | ask why, he shakes his
head and looks to the dirt. 1 don't blame
anybody for wanting to go down these can-
vons,” he says, “but I'd rather remember
them as they were. All those people on the
witer at one time, 1t makes me sad.”

National Geopraphic, Janiary J904
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All eyes scan for defects in the guality-control
lal of Megahertz, a Salt Lake City modem
manufocturer, Clustered on the Wasartch

Front, Utah's 1,700 kigh-tech companies drow
newcomers by the thousands., What's the
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“The old Mormon culture, the thing that first  ¢hildrén and 98 grandchildren. "1"ve had
lifted our commumnity up and held it together four more grandkds since this was
for so long, all this new money 1s killing it snapped,” e says, s hand stroking a white-
he 80-vear-old Kirkland strolis into the haired woman at the picture s center. © 1 his
parlor of his house from the kitchen, where is Mary; she ched & few vears ago, he says
the newer of his tweo wives {s making lunch “1 mis= her very much,”
A Methodist from Georgia, he converted to He tilts the photo against a chalr and
Mormonism in 1841, then relocated to Utah stands back to regard it Y'This has been my
with his wifie, Mary, a vear later. Since 1952 life's work, " he says scratching his thick gray
he has been a polygamist. His second wile, heard. “Of course, my choice to remain &
Svlvia, hails from a town to the east, = 1'hosi polygamist split me from the church. They
hills over there are still full of "poligs’ [as he excommunicated me, 5ol no longer practic
calls polyeamists], and when I met Sylvia and  the religion today's so-called Mormons fol-
picked her out as wilfe number two, Mar low, They passed the manifesto to outlaw
never made a
of God, and I've had an unusually froitful life  join the union and make money. | tell you
because of 11"
Kirkland shows me a photograph of his 18 place now

=%, She knew it was the will polvgamy =0 they could become a state and

it"s the love of money that drives this

i Vattonal G r.l_l_:r'c_'ln'lﬁ.‘.'. Jamary 1905
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Kingdom of Stone

Mot for everyone, When Ken Kait, of the
Southern Utah Wilderness Alliance, or
SUWA, walks the red sand desert outside St
Creorge, he doesn ' do so to apprecipts the
new condominiums sprouting evervwhere.
Instead, he thinks about the animals that are
being run out of St. George and Washington
County by the homan deluge

“There are nine different threatened or
endangered species iving m Washington
Countyv,” he savs. " 5o when 1 ook at what's
going on in 5t. George, in terms of develop-
ment, 1 can only predict an ecological and
environmentil triun wreck.

In the past half dozen years, Rait notes,
better than 10,000 acres of the county have
been chewed up by the growth. “5t. George
sits amid the most bliologcally diverse ecosys-
tem 1o the state,” he says. Y Washington
County 15 where the (ireat Basio and the Caol-
orado Plateau meet the Mojave Desert. It's
home to at least 300 different species, maybe
more thin anywhere else in the West.'

Like manv southwest Utah environmental
1sts, Kail is concentrating his antidevelop-
mient fervor on the threatened desert tortoise,
a federally protected species that lives almaost

I't was no picnic living in the urban hubbub of
Salt Lake City, 50 Lance Smuith (in white shirt)
moved his family out to the suburh of West Jor-
dan. The only problem, says Smith, is “every-
body else had the same doggone idea.” In St
Creorge (above), in southwestern Unah, devel-
opment takes to the hills as retirees flock in for
surt, scenery, and nearby Las Vegas casinos,



T wanted to be in the parade, but Grace swre didn't,” says Adam Pate, who

gets help pulling the reluctant pig down the main street of Mount Pleasant

I'he yvouny people play characters in the Sanpete Youth Pioneer Pageant,




re¢nacting the Mormon trek to Salt Lake Valley, Led by Brigham Young, the
original 148 settlers bore a heavy load: 73 wagons, one boat, one cannon, 93
fiorses, 52 mules, 66 oxven, and 19 cows—hut no pigs,



A squeegee-clean snowscape greets skiers who
thaw in the kot tub at a Snowhird lodge.
Claiming “the greatest snow on earth,” Utah
attracts close to 500,000 skiers annually, not
counting the locals, The world's top athletes
will put the slopes to the test in 2002, when
Salt Lake City and surrounding ski areas host
the Winter Olympic Games.

exclusively in the Mojave and Great Basin
deserts below 5,000 fect in altitude, the level
of St. George. The tortoise, & prehistoric
native about the size of a halved cantaloupe,
is slow moving and slow to breed, traits that
make destruction of its habitat doubly dam-
aging to its survival

Latelv, Rait says, people have been de-
stroving tortoise burrows, an act that could
sarn the vandals a year in prison. 1 saw-a tor-
toise tunne! that had been wrenched apart
by a length of galvanized pipe. The narrow
entrance was ripped away, the interior de-
muolished. "1 know of four burrows that have
bheen destroyed on private land . Someone 15
vandalizing these animals’ homes in an effort
to stop the tortoises from reproducing. That's
pretty low to stoop so vou can add a couple of
new condominiums.”

=0
Tedi

Rait's views put Quentin Ence, co-
owhner of Ence Homes, Inc.. in 5t. George, on
the defensive. " You've been talked at bva
fanatic,” he says of Rait, By Ence's estima-
tion, anfigrowth forces in the county fre only
using the tortoise as a high-minded tool to
accomplish their real goal: keeping newcom-
ers out,

"Those no-growth people are elitists, ™ he
says. “They sav! I'm here now, so I don’
want anvbody else here. It's human nature, |
guess, but that doesn't make it right.”

ESPITE THE GROWTH across Utah, and
the debate it'=s spawning, there's ong
part of the state where nobody 13 going
to be migrating verv quickly: the Gresat
salt Lake Desert, which spreads some
3,000 square miles across Utah's north-

west corner

In the summer of 1846 the ill-fated Donner
DRrty, hound for California, ]'It"F'.'elII'IZ'.I'EH the
level landscape could be crossed with relative
ease. Four davs and B0 miles later, having
lost 4 of their 20 wagons to mires of sticky
salt, the group reached the desert's western
side, parched, hungry, and exhausted, It took
them a week to recover and push on—a costly

National Geagrapiic, Jomuary 1006
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delay. Months later, halted by early winter
blizzards in the Sierra Nevada, they would
begin to eat their dead.

The desert is easier to negotiate now —
Interstate 80 allows travelers to cross it in less
than an hour— but the place is no more hospi-
table. The Morton Salt Companyv, of course,
finds it wonderful, as they simply flood a few
hundred acres with Great Salt Lake brine,
wait for it to evaporate in the heat, and pack-
age the residoe as rond salt. The world’s
speed drivers are partial to the Bonneville
~alt Flats, g blindingly white plain that iz one
of the flattest, most obstacle-free places on
earth. Thev gather there several ttmes a vear,
to chase the land speed record nlong a ten-
mile strip called the Bonneville Speedway.
Maost of the time, however; the desert re-
mains as desolate as it was when Jed Smith or
the Donner party crossed it.

It was this desolation that lured the U, 5.
military to the area in 1942, With war aflame
in Europe, the War Department took 235
square miles and parceled it into two high
security bases.

The first, Dugway Proving Ground, served
as @ testing range for toxic mumtions and an
opén-gir test site for dispersions of biologcal

Utah: Land of Promise, Kingdom of Stone

Unimpressed with the view, o young hiker
belts out a cry that echoes across Dead Horse
Point State Park, named for a herd of mus-
tangs said to have died of thirst there, Some
200,000 people a year visit the park, between
Arches and Canyvonlands National Poriks.

Stotewide, tourism racks up 3.3 billion dollars
a year and employs 69,000 Lrtahns.

weapons, The second, Tooele {pronounced
Too-WILL-uh) Army Depot. stored much of
America's supply of chemical weapons. The
bases still exist

At Dupgway it's estimated that 15 percent
of the soll has been contaminated, either by
deadly bacteria such as those causing anthrax
and tularemia or by dud artillerv shells, some
of which have been rusting beneath the salty
=oil since 1942

Yet Dugway's troubles are small compared
with those at Tooele, which is only 25 miles
away from the Salt Lake metropolitan area
and its million inhabitants. Inside the depot,
40 percent of America's chemical-weapons
stockpile sits inside 208 igloo-shaped ware-
houses —enough poisan o kill evervthing on
the planet.

But thanks to a congressional order to



Heor hugs and kisses are all ina dayv's work for animal trainer Doy Seus

and Bart, his 1,500-pound Kodiak brown bear. “Fairness, trust, and bond-

ing are essential for safety when you re working with a big carnivore,” savs




»us. Bart is a hot property in Utah's exploding movie industry, starring in

such hifs as White Fang and Lepends of the Fall, OfFf the set, he serves as

poster bear for Vitel Grownd, a group working to preserve grizzly habital




Catching a whiff of approaching rain, two Lite
giris watch the clouds roll in. The state toolk its
name from their @ancestors, a people whose
domain reached parts of Colorado, New Meoe-
ice, and Arizona, Today the Utah band of
2,900 call reservations in the northeast and
sonutheast home, remaining wed to the lond
they love. For them, Utah is still the ploce.

destroy all America's toxic weapons by the
year 2004, a hoge 475-million-dollar incin-
eratar has been built at Tooele to burn the
stockpile, The job is scheduled to begin this
vear and will continue 24 hours a day for af
least six vears.

Lin an overcaslh spring morning [ arrnve at
the depot. First the Army issues me a gas
mask and shows a videotape on its use, just
in case the base's air-momtoring sirens begn
to wail, Finally, Tim Thomns, a 45-vear-old
engineer who manages the base's chemicnd-
weapons demilitarization, shows me s
baby: the ultimate i mgh-tech Incineralors,

I'he toxic weapons are dismantied using
computer-controlled equipment whileé hu-

[ThA N -IE_!-I'!-'i-I.l-I'II'"!'- W i-|1-|'i| 0 |||'II|I||[I"= SCReEns
amd closed-circuit television, The fumaces’
kilns are designed Lo contoin any potential
explosions. The toxic liquid will be inciner-
ated at temperatures reaching 2700°F,; the
smoke will be reburned and filtered before
being released into chimneys.

*Safety is our primary objective,” Thomas
tells me, pointing toward sensors al the
smokestack tops that wi
naces if any toxic agent is detected. The

| shut down the fur-

Environmental Protection Agency requires a
9% 499 percent incineration rate for toxics at
the plant. “It's as safety-minded as anything
ever huilt,” Thomas says.

It better be. With Salt Lake City lyning jusd
ane vallev to the east, Thomas knows he's got
a public relations problem on his hands: A
prototype of the incinerator on Johnston Atoll
in the Pacific has been plagued by design
laws and equipment failures

“"Transporting the stockpile only relocates
the problem, ™ he says, " If we tnke care of
the burn here, and do it safely and correct
ly —with no expense spared for safety’s
sake —then the stockpile should be expunged
trom the earth by the year 2002. Not & bad
way to start & millenmum.”

And with 1
tour 15 over. As | drive ofl, stopping 1o Wl h

1at—and an assuring smile—the

two bald eagles playving above the waters of
Rush Lake, 1 think maybe Utah wil
to start the next thousand vears free of the
shadows of past hestilities. Maybe, in this
stmrkly beaatiful place, future Utahns will
peneht Irom & clean SIate:

b gahilis

Y TAH REMAINS a paradox. As prosperity
s come to the desert, bringing human
promise to a place long deprived of it, a
stockpile of poison rests near the state’s
| heart, Retirees and tourists discover the
4 slickrock beauty of the canyvons, bul
their arrival begins to destroy it. Evervwhere

vou look in Utah, vou find a place battling
the issues of change
e mast meémorahle places in

Hul 1or me t

Vilional Geographic, Jonuary 1905



the state will alwnys be the unchanseable
valleys. It 15 the thnll of cresting a mountain
and dropping into an empty valley that sends
my thoughts soaring like those of 4 newls
converted pelgrim, Fortunately, it 1sn't a sen-
sation reserved only for California executives
or Mormon piongers —or mo.
About two hours south of Salt Lake City,

in a valley of the lonely Gilson Mountains, a
shepherd named Enrico enjoys a life that the
valley= of Utah helped reclaim

s native Pero by civil unrest, the 44-year-

ald shepherd 1= happy to be doing his chosen

DIriven from

work in a place where he doesn’'t have to

wiorry about dving in a guerrilla war
Enrico lives 1o a neat, Conestopa-style

tratler that stands alone above the broad,

Ckikr Land of Promiise, Kingdom of Stone

dape desert. And in the mornines, as his dogs
rouse 10 the ruby light, he knows that this dif-
ficult land has given him a better life. With
plus about $700 &
month in salary from i local ranch, Enrico
earns roughly ten times what he would in
Peru. And the |'.I_.._'_h vidllevs remindd bm of his
Andean home, which, he savs, makes him
lonely occasionally. “But,™ he adds, *1
know that a lonely feeling is part of a shep
herd's Iife in Peru too."™

As he smiles and stares acrs
he tells
may be his promised land, as it has been for

0 I‘.|.1.‘I:'.' ol s, ™ |.'|..':|.'|-Z |'|.-]'l]|.!.” JJ'.- SAVE

Iree room and board

Ee 1 'l.':L|::".

mie Lhat Utah

dotied with livestock,

“when people hear of my life in this place,
they can only think 1 am a millionaire ™ ]




Dispatches From

EY WILL STEGER
PHOTOGRAPHS BY GORDON WILTSIE

The sled was going down. If the dogs couldn’t save it,
our journey from Russia to Canada would be finished only
halfway across the Arctic Ocean. This time wa were lucky

Cur huskias weareg strong, and we pushad on.

F = Saath — ;--.m.t-.




the Arctic Ocean




Polar traverse

INTERNATIONAL ARCTIC PROJECT

fo draw attention 1o tha Arctic as a
Iﬂll'll;ll'l." ecosystem, a team of explor
arg Irom tha United States, Japan,
Hutsia, Denmark,; and the Uinited
Kingdom embarked ona 1,200-mile
trek from Sibena to Ellesmers lsland
Opean water and shifting ridoes of ic
foreed many detours
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FREIBAY «

HARCH 10« 1995

Pasition: &81°8'24''N, 9L"27'3L"'E
Temperature: -Y4[O°F
Weather: cloudy

VERYTHING THAT COULD GO WRONG DID during the first 24
hours of our journey across the Arctic Ocean. Only five miles
from our starting point on the Siberian coast, where a Russian
helicopter (facing page) had dropped off our team of two

women and four men, Ulrik Vedel’s dogs plunged through thin ice.
still in their harnesses, the dogs were sinking. Victor Boyarsky fell
into the water while tryving to save them as Ulrik lay flat on the ice to
cut the animals free with his knife. Then Ulrik went in. By the time |
got there, the huskies were running
loose, Victor was stranded on a
chunk of ice, and Ulrik (right) was
turning into an icicle. It took a full
day for him to thaw out. —
All around us the ice was shift-
ing, tilting, and bobbing. The sea
was chaotic, shattered into a mish- o
mash of unstable pans. When we 5.
encountered a zone of open water ¥
and broken ice hundreds of miles
long to the north the next day, we

had no choice but to retreat. No

sooner had we worked our way J’ or

back to our starting point near " 3

Cape Arkticheskiv, however, than - 3 ¢
we were pinned down by a blizzard | - -'-J |
for eight days. Most of us came . .I=j' | | l" g ¥ -:_jr.

down with bronchial infections,
Then Ulrik decided he did not want to continue on the journey, We
had to come up with a new plan. We had hoped to make the 1,200-
mile crossing from shore to shore on foot, but that wouldn't be possi-
ble now. Instead we would leapfrog by helicopler over the open water
and unstable ice off Siberia and begin our journey closer to the North
Pole. There would only be five of us, a third fewer dogs, and less gear.
Yet our morale was high, We would make it work

Dispatches From the Arctic Ocean 51



FEIDAY. APRIL c%. L3935

Pasition:
Snow cover:
PriftTt:

ESPITE our early sethacks,
D we reached the North Pole
on Earth Day as planned,
aiming to focus attention on the
Arctic environment, which is
heing polluted by contaminants
carried by wind, river, and
ocean currents from the south.
To ruse awarencss of such
issues — as well a3 to share sto-
ries about our adventures —with
millions of schoolchildren in
maore than a dozen countries,
Taknko Takano and Tulie Fan-
son (right) compaosed daily mes-
sayes on our computer, then

E9°57'LA"N
d inches
7 miles NU

LSNLA'37E

it 24 hours

transmitled them (o 8 polar
orbiting satellite, which relnved
them to a ground staton mn Vir-
gimia. Within hours of being
sent, the messages were elec-
tronically dapped to clpssrooms
worldwide, Ouar team portriit
(far right) was the first image
transmitted from the North Pole
over the Internet. From lefi are
Muortin Hignell, Julie; me,
Takako, and Victor.

Students sent us lots of gues-
tions by satellite e-mail. Among
the most frequent: How do vour
dogs survive in the cold? Do

they <leap in your lents? Oyr
answer; No, they are happior
outside. Their inner layer of fur,
which is as fine as goose down,
keeps them warm in subzero
temperatures

Of all the eerie sounds on the
frozen sen, the one | never got
used to was the ice groaning be-
neath our polar camp (helow) as
we drifted at mght. It reminded
m of freight trains bumping to-
gether, hitching and unhitching,
My teammates compared it 1o a
drowhridge going up and down
or the song of whnles.
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Our Russian snowman, Victor
scrubbed himsalf clean avary
morning. Though the Arctic
usually gets vary little precipi-
tation, we had snow almost
avary day during May and
Junea. As our point man, Victor
skied ahead of the sleds, prab-
ing drifts for cracks. "lcs
pushes us to East / lee pushas

usto West...." he penned in
a poem. "My God| Why have
wa chosean frozen?”







Fosition: A3 °33'N, &277'24'y
Pressure ridaes: L7 feet high
Leads: 15-30 feet wide

#iLL EFEGED

IGZAGGING amund leads—
lanes of open water 10,000
feet deep (right)— was |ike

gledching throweh B mare, Al
times, to make a few miles, we
had to spend a day troveling in
Lhe opposite direction, AL other
tHimies we battled gusting winds
far hours and ended up iosing
mdes: W hiteouts added to the
puzzle, disormenting us with a
blinding brightness

MNo matter what the condi
Lons, our does never lost their
eagerness to run, not even after
we were resunplied and our
sledds proaned with more Lhan
700 povunds each. Following a
hard day of pulling, Julie's dog
Woody (lefl) snored peacefully

beneath a blanket of soow

The ice was alwave plaving
tricks on us. Once A crack
ppraned in the middle of a dog
team staked out next to Martin's
tent. We heard a pop, then saw
his sled bemg drugged Torwird
as 8 sheet of ice drifted awny
from camp. Julie relensed the
dogs closest to the crack, while
Martin leaped ncross the waler
gap to pull out the ice screw and
free the other dogs

We were sormy to see the dogs
g in mid-June, when the ice
started to melt and we had w
replace them with canoe-sleds
My dog Rex, who
to the South Pole with Victor
and me in 1989, walched {rom

ind also gone

the cargo door of the plane as
the others were loaded for the
ikt ol

a1 Nationn! Geopraphic, January 1908






Three other teams reach the Pole —

Despita treacherous ice, punishing blizzards, and a
dangerous early thaw on the open sea, the far north
was crowded with adventurers in 1935.

WEBER-MALAKHOV [ _ e
EIF‘EDITJ-DN |I“,‘;£:"£i'tf::']"ﬂ B0 J'..-.Huu:l:lm;.-ur e
Not since Adm. Rob- L -
OrtE. PEarV | musseeiedlf| Semiisiy
l * I slogged 10 | il
| the North | G|
Pole in -'.: Will Steger exped/tron
- 1908 had A
AnYONa {\ Foung-he Heo repeedifton
e

made such a journay
thaere and back with- 1
out resupply until
Canadian Richard

Weaber and Bussian Arclic MNcean

Mikhail Matakhov r

complated a 940- 170" to*w i

mile trek an skis. —

Pulling 300-pound = -

glads, the pair laft HIIJI‘I.'I'IFiJ"l‘f‘.'L"Hi - "-'
5 expeafifron |

F?naljﬂf::hwf:];? :ll;r'lt Weher-Malakhov | .

skan Lol ¥ ' expedition

reached the Pola : Cine —pd

May 12, and returned Coflimi -

1o their starting point Meared Hunt § -

June 15, racing for . Y e Ettesrmre |

solid ground &s the s camGERa e oryrec 1007 [CANEDA,

saa malted bansath
them. Weber, trained as an enginesar, and Malakhov,
formerly a thoracig surgeon, credited their success

partly ta & high-fat diet including chocolate truffies.

YOUNG-HO HEO EXPEDITION A five-man Korean team
led by Young-ho Heo of Seoul crossed the Arctic Ucaan
on skis in 99 days, leaving from Komsomaolets TR FIRST STEPS on land —

’ﬁ'.‘t‘ Island in Siberia and arriving off the coast of O after 116 days on the
w1 Canada’s Ward Hunt Isiand on June 19. Buried | acean —were planted on

by a blizzard during theair first days on tha 1cg, the team, Canadn’s Ward Hunt Island

made up of Gi-chan Jang, Beum-taak Kim, Sung-hwan (above), Paul Pregont joined us

Kim, and Keun-bae Lee, pulled sleds 1,100 miles, ‘ for the last hundred miles, mak-

ing our team an even 5%, two
per canoe-sled . As the ice turnad
to &lush and lepds widened, we
were glad to have canoes 1o pad
dle, although the 20-fool-long
craft were a burden to haul

KAMINSKI-MOSKAL EXPEDITION Marek Kamifiski and
Woijtek Moskal on May 23 becama the first adventurars
from Poland to reach the North Pole an foot
without resupply. Leaving Eliesmere lsland’s
_ Cape Columbia March 14, the team almost quit

after the ice gave way and Moskal fell into the watear.
During tha first month the men coverad only 25 miles;
tha sacond, 435 miles. The pair, both from Gdansk, were
awarded madals by President Lech Walesa.

a5

through walst-degp snow.
Sometimes we made anly three
miles in seven hours. Hut when
wi found a fizld of flowering

National Geographic, Jonuary 1098



saxifrage, we knéw our journes
was reallv over (nght)

Back in Siberin 1 had imag
ned that | knew the Arcdd

Chcean pretty well. But the sen

COTICINLA |'-' it r_|.5|:-|.. 1 1 LTI
pressure ridges of ice piling ug
] ur eves Lo delicalbe s

[lakes parachuting through icy
fisg. As a teacher as well g3 an
explorer, | ' m giad we had the
chiance 1o share theses moments
with 50 many voung peoph

who may now understand a lif
e better the importance of

adventure in every life []
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— of the

arpon

ARTICLE AND PHOTOGRAPHS
ey DAVID DOUBILET

Slashing ke cutlasses, a platoon of tarpon attacks
an immense school of dwarf herring. 5o begins a
silent, graceful, and lethal assault as iig:'-*.r-nng-."ast
predators gorge thermselves in the Caribbean Sea.
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At times you can feel the pulse,
the heartbeat of the ocean, Late

i the day vast schools of dwarf
herring and anchovies—which
local fishermen call silversides
begin o leed, covering reats, fili-
ing coral caves, and choking the
iron hulls of rusting shipwrecks.
Between Carval Rock and Congo
Cay, about a mile off the coast of
at. john, the schools become so
thick that they nearly blot out
sunlight from the shallows.

| was shawn this place by diver-
naturalist Bob Carney. [The water
was hazy from plankton and dust
driven by trade winds. | saw the
small silversides hugging Carval
Rock lilke clotds touching a moun-
LRin range,

Then came Megalops atfanticus,
the tarpon, patrolling an the first
pass, attacking on the next. The

et DOUsiLET s I:r]rllnn iy |'|FIFI'I':':|'1'-I!'|
i MNaToRAL GEOGRARHIC 40 timed
over the Past QuArter century

silversides parted and regrouped
The tarpon came again, moving
singly (above), then in squads. The
enormous schoots massed aver my
head, and the blue light of the sur-
tace became gray. Suddenly more
predators appeared: A group of
jacks attacked, compacting the sil-
very fish against the rod. In the
canfusion a dozen tarpon charged
through. Thousands of tiny fih
moved at once, making a sound
ke a rug being beaten

An anclent fish, the tarpon has
large. almost armor-iike scales-and
a protruding, forward-thrusting
fw, The mouth wirns upward, and
sometimes when the fish feeds, it
half-rolls into its prey. The tar-
pon | saw were small ones, about
three and a half feet long and
weighing about 40 pounds, though
they cin grow o more than
450 pounds

The big anes, prized by anglers,

v in reets and near river mouths,

Nalional Geogrigbhic, fanuary J966



mangrove forests, and salt
marshes. Thelr range in the west-
ern Atlantic extends from Braz
through the Caribbean and north
to Cape Hatteras. Occaslonally
they stray as far north as Mowa
Scotia

¥When tarpon slice through a
school, they move their heads
Irom side to side. At dusk |
watched a formation fly through a
dense cloud of silversides (above).

The schools disperse alang the
reaf at pightfall, but | wanted to
extend the day. Just before darle,
while the sky was sdll blue, | low-
ereda 6,000-watt Hght onto the
raaf at the end of Congo Cay
The silversides arrived In stmall
groups untll hundreds. thou-
sands—and flinally tens of thou-
sarvds — swam wildly around in the
cone of light

The tarpon came, lurking in the
shadows, making quick, tentative
strikes. Then they grew bolder

Feast of the Tarbon

andg attacked stralght Into the
rmiddle of the light. The whole
gyre of fish and light spun, & living
carpuse! in the night sea

After four hours the genarator
ran out of gas and the light died
suddenly the sea went from bril
tant to black. The silversides,
now totally disoriented, crashed
it e like frall
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(1

Only inches from my camera a tarpon fires past like a torpedo, seemingly heedloss of

my light or anything but its prey, Sguid too took advantage of the light and Hew out of

the coral reafs to feed on the silvery fish







Tarpon on patrol drill wunnels through living walls of silversides. In a moment feading

will start. This Liny figh will flinch, and | will again feel the throb of predator and

pray, another beat in the pulse of the sea. l:_]







OUR SKIN

HOT THEORIES ON THE
CENTER OF THE EARTH

Some 4.6 billion years ago a cloud of dust condensed
into planet earth, which soon turned molten from
meteorite impacts and radioactive decay. As it
cooled, heavier materials sank, forming a layered
globe 8,000 miles in diameter (overleaf). Still cooling,

the earth roils from its core (right), bringing heat to
the surface for release. This convection creates earth-

quakes and volcanoes —such as Hawaii's Kilauea
(above)—that shape our life-bearing lands and seas.
Scientists have long pondered what lies beneath the
earth’s surface. New technology yields some answers.

By KEAY DAVIDSON and A.R. WILLIAMS

RATIONAL GEOGRAPHIC SEMIOR STAFF

Hiustrations by CHUCK CARTER and ALLEN CARROLL

SEMNIIR ASHHETANT EDITOR
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[Zons of earthly turmoil have fueled
centuries of scientific debate.

EISMIC ENERGY EXPLODED in all directions as the earth
moved deep beneath Bolivia in June 1994, As shock
waves rippled through the crust, high-nse otfices
swaved in lowa. Houseplants shook in Minnesota. Even
eastern Canada trembled. At magnitude 8.3, 1t was the
biggest earthquake in decades,

More than a million guakes jolt the earth each year. Most dont
make much of a stir. Perhaps a few are devastatng. Yet even those
are small stuff in the big geologic picture, **"We humans are sell-
centered, so we worry about what will affect us,” says Raymond
Jeanloz, a geophysicist at the University of California at Berkeley.
“But hazards like volcanoes and earthquakes are very superticial
results of the grand motion of this whole planet.”

Jeanloz and his colleagues have no hope of exploring inner earth
in person, There are no secret volcanic passages to the core like the
one that guided Jules Verne's characters on their fictional Journey to
the Center of the Earth. The real world's deepest borehole reaches
only seven and a half miles beneath Russia’s Kola Peninsula.

Lack of access hasn't hindered conjecture, however. In 1665
German scholar Athanasius Kircher drew an early cross section of

| CORE-MANTLE £ . e e L WPRET b S SO it AT
e ARy raciiny the earth. In his view (right), winds fan subterranean reservoirs of

LOWER MANTLE

fire, inflaming volcanoes around the globe.

Three decades later English scientist Edmond Halley suggested
that the earth held concentric spheres inside. Glowing gas that illu-
minated these inner worlds escaped from the North Pole to torm the
aurora borealis. Isaac Newton's explanation of gravity soon helped
prove his friend Halley wrong. It enabled scientists to calculate the
earth’s density, which increases with depth.

By the late 19th century, physicists realized that the earth was
racdiating heat into space, Lord Kelvin estimated its rate of cooling
and caleulated that the earth was between 20 million and 100 mil-
lion years old, Naturalist Charles Darwin disagreed. His theory of
E"'I.'I_'rll.'l.l:'_ll'_'l-]'l rl.f'li.'llHTI:{E o fT|:|.I-I._'|:| l(:l‘l}f,fr' Ti.!T.IL‘ :lF."l.”-.

Lord Kelvin and other Vicrorian scientists figured thart the earth
was as rigid as steel. Not so, argued German meteorologist Alfred
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Wegener in the early 1900s: The continents moved around the
|'.'li.1||li.'l- His 1dea L-.-‘.5Tr{'-:| rancorous debate tor decades,

Rebounding in the 1960s as the central concept of plate tectonics,
continental drift revolutionized geology. Scientists now know the
earth 15 dynamic and enormously complex. At the surface ride more
than a dozen huge, stitf fragments, or plates. They move at a slower-
than-snail’s pace—only inches a year —but cover thousands of miles
over millions of vears. As they collide and separate, they change the
tace of the globe by detod ming and rearranging its tearures.

[ he |-r'.g_;ir*.|; that ["’.‘HFEE'-E (ECTONnIC [1]:|[-.'=1 lies 111;"|| Wi hn'[ IMDEr |,;3jn_‘r-.
that churn like thick soup simmering in very slow motion. The
details are nowhere near that simple, though, and researchers are
only beginning to close in on them. Working in hields such as seis-
rTTH|F'.-_|_1}._ :._J,z_"l.:'-i_['_l."l'l'.:l.ﬂ'llf'i._ g::u{!mnli_-.[r_'., and mineral pi‘|l.-'_-;1.;~;, they pon-
der where this planet has been and what will become of i,

Interpretations vary greatly. Disagreements are rife, and tempers

out the inside of

Hare. “It's amazing how emononal people get a
the earth,” savs Jeanloz. I can think of a few individuals who

wor t even speak to me because of my conclusions.™
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A HEATED DEBATE

Does the mantie convect in
tweo layers (top)? Does the
whole mantla mix {mid-
dia}? Or doaa mixing occur
occasionally, as broad
piles of subducted slabe
plunge to the core and
superhested plumas blest
up from the core-mantie
boundary (bottom)?
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COMPUTER
MODELS

Owver millions of years
cald, subducted plates
svalancha toward the
bottom of the mantie
(right]. Hot mantia rock
risss i mushroom-
shaped plumes (above).
The process drives the
gndless movemant of the
surface plates.
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Bird of comic solemnity, the Atlantic puffin
takes on vivid bill colors and facial embellish-
ments during its spring and summer breeding
season, the only time of year this

northern seabird visits land.
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stacked like etz over 3 busy girpart, cilTirs whes ahove a na SCITE CoHon y In the Scottish

Hehrides. With their starched-shirt-and-dinner-jacker plumage, puffine are often confused

wiTh PENZUINS In fece, the two are unretated and five in QpPQSTE Ne misphores Dut s

adaptations to cold aguatic environments two-tonad camoufiage, sHort WINgs, and S1odC







Adding sex sppeal to staid plemage, a2 puffin’s rainbow beak, dulter and slightiy

smaller for most of the year, grows bright plates and ridges during courtship and
nesting, Both sexes flaunt the triangular bills, using them fike semaphore fiags to
communicate at a distance. During close encownters, slight eye movements accon-
tuated by markings around the eye refay personal messages. Says photographer
Frans Lanting, A lot of subtle signaling goes on that's apparent only to a puffin."”

Natronal Geograpliic, Janyary 1906



Puffing

HE AFTERGLOW of a June sunset in the Scottish Hebri-
des is a lavish display. Yellows, oranges, reds, purples—a pal-
ette of seemingly infinite hues—fade in and out above the
darkening hulks of the cliffs. This evening, though, the real
spectacle is in the air around me, which is filled with whirling,
hypnotic motion. Itis as if a huge wheel were spinning about a
point directly above the slope where I am standing. Flashing by
are thousands of silbouettes —a blur of birds flving seaward,
turming imward, veering out over the water again, each appear-
ently locked in place in the gyre. Some fly round and round

in pairs, wing tipc almost touching, like perpetun]l motion
machines. The crowd slowly thins as puffins go to roost ashore
and at sex, but I watch until the last circling shapes vanish in
the gathering night.

Weeks later [ find myself standing on the foreshore of & wave
lashed 1sland in the Rest archipelago in Arctic Norway. During
the spring and summer theze islands attract one of the largest
breeding populations of puffins in the world, a supercolony of
mare than a million birds. But where are they now? The five-
maonth season is far from over, yet the sky is empty. The only
puffins I see—a mere handful —are bobbing about an the waves

Around me; hidden among shin-high tussocks of red fescue;
are countless burrows not unlike rabbit holes. They are puffin
hatcheries. I reach deep into one and lift out a tiny body. An
Arctic gust opens gaps in the chick’s gray fluff, and I fee] the
chill of its feet against my palms, The bird, which must have
hatched about a month ago, is one of thousands of baby puffins
that have starved here already this yvear. T gently return the dead
chick to the ground in the sad realization that soon every occu-
pied burrow in the Rast archipelago will be a puffin tomb

These rontrasting scenes encapsulate the story of the puffin
today - hird that in many places can be admired in full social
swing but in some others is in a disturbing decline.

Overfishing of spring-spawning herring, which provide ample
nourishment for nesting birds, Is a prime suspect. After o severe
decline Norway's herring fishery became regulated in the early
19705 but the fish stocks have not fully recovered. Nor have the
puffing, says Tyvcho Anker-Nilssen, an ecologist with the Norwe-
gian Institute for Nature Research, Tycho spends every summer
monitoring the Rgst populaton, and his work stands as ane of
the very few long-term studies of a puffinry anvwhere. He potes

RENNY TAYLOR traces his conversion to puffinology to a diseussion
nbout the birdzs in a pub when he was at Scotland s 8¢ Andrews
Uimiversity studving psycholomy. This is his first article for the GED-
GRAFHIC, Photographs by FRARS LANTING, & native of the Netherlands
who lives by Monterey Bay in Califormia, have illustrated numerous
LiroGRrAPHIC articles, including one on macaws in January 1004,
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that most vears the herring shodlds fail to materialize, vet adult
puffins, driven by some powerful attnchment to this place, keep
coming hack to breed. The food shortage forces parent= to aban-
don their yvoung and lately even seems to have affected laving
and hatching rates. During the past quarter century the vearly
die-off of chicks has shrunk the Bast supercolony by hundreds of
thousands of puffins. p ) ‘
Provinee of
the Atlantice

HY DO PUFFING MATTER? To leelanders and Faroe

Islanders, who hunt these birds for meat, there isa _ !

practical motive to conserve them. For me; a more I ) | ]ll i_ﬂ

compelling reason liés in what we can learn from the
link between puffins and the sea. In studying puffin societies The puffin's cuteness balies
how they function, evolve, and decline — we also find out about aresilience demanded by ity
the well-being of the oceans. Such knowledge 1s crucial, for enforgiving territory, the
ocean waters are to the planet as blood is to the human body Morth Atlantic and adjoin-

But there is more to puffins than that, [ have a soft spot for ing seas. One of four puffin

puffins just because they are puffins. 1t could be the swagpering species worldwide, the
Chaplinesque walk, Or the horo-rimmed stare from behind the Addantic puffin, Fraterculo
painted wedge of a beak, which makes a vivid complement to arctica, spends mast of its
the tangerine-colored feet. Or the fat little body—a pufhin looks life in open ccean, coming
about as aerodynamic as a potbellied pig. ashore 1o nest and rear a

(Contrary to popular belief, the puffin is not a flving penguin.
There are four species, all related to the great ank, which was - g T
hunted to extinction last century. Members of the auk family live S ESSReE i e St
in the Northern Hemisphere and can flyv; penguins live in the ' i '
southern Hemisphere and cannot. The tufted puffin, the horned
puffin, and the rhinoceros auklet—an oddity whose skeletal
structure places it in the pulfin camp—are spread throughout the
Morth Pacific, along with most of their 20 auk relatives, includ-
ing auklets, murres, murrelets, the dovekie, and the razorbill.

Hut the bird of my affections is the Atlantic puffin, Frafercula
arciica, the only puffin found in the Atlantic Ocean, where it is
widely distributed. T have studied the social behavior and feed
ing habits of Atlantic puffins for 20 vears —about five years less
than the life of a:healthy puffin,

Judging from the overall numbers, the Atlantic puffin 1= not
about to follow the great auk into oblnvion. The total breeding

populaton probabdy exceeds ten milliaon, and there are several

million immatures and nonbreeders besides. Even in the Faroe R L Y &
[slands and northern Norwav, where populations are diminish- A T &
ing, many of the colonies are stll large. A puffinry can remain R {'"ﬁ. ‘_-h:-._?";b.?"""-"
viphle if as few as two chicks survive from each pair's lifetime e TP il Yy
- T e Pl T |
breeding effort. i, TR “'"’:."1_'.___,,,___
Despite the robust state of the puffin nation, local losses have _ e Ry,

- i e . :
T e s i

spurred peaple to rally around this popular bird. In the Gulf of 5 A S Ly,
Munine, where hunters all but obliterated Atlantic puffins in the :
U. S. during the late 18005, the National Audubon Society is
conducting an ambitious restoration project. And in the Shet-
land Islands puffins are thriving again after a senes of disastrous
seasons led to a temporary ban on fishing for sand lances in

1991, ‘These small fish, a food staple of Shetland seabirds, are
processed into livestock feed. But there may have been more to
e sand lance than overfishing. It is also possible
that natural changes in ocean currents reduced the population,

the dlecline of
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Diszster victims, week-
old “puffiings™ in Arctic
Morway are given a post-
mortem exam by the
author, Cause of death
siarvation due to scarcicy
of local herring. Since fish
stocks collapsed in the late
19605, Morway's largest
puffinry has dwindled by
more than hall, underscor
ing tha wvital link between

puffing and oCean resources.

says Tavlor, “As po the Tish,
S0 g0 the Dirds.

I-l-.

causing the famine. This uncertainty —and the apparent recov-
ery of the sand lance—led to the reopening last June of a much

reduced fishery

the limits of what mast humans (my fellow >cots ex-
erable. Go to the edge, then to the edge of

s the edge, where water finally smothers land, and per-
haps you'll be lucky enough to see a puffin. Windblown izslands
like Shetland, close to the rich fishing grounds of the continental
shelf, make ideal breeding sites. A gale of wind suits the heavy
set puffin, allowing it to save energy in flight. (On the Shetland
Islands, even a puffin would have been grounded on New Year's
Day, 1992, when a 201-mile-an-hour gust npped through. )

If the obvious appeal of the puffin is its clownish look, a deep-
er attraction may e in its connection with wildness, of which 1
has become something of a symbol. Hence the boatloads of day-
trippers who alight on Landy Island off the southwest coast of
England. They rarely see a live puffin, but Lundy's only store
does a roaring trade in plaster statuettes, puffin-label wine, and
other puffinabifia

It was on the oppaosite side of Britain, on a speck of land in the
pray channel where the River Forth meets the North Sea, that |
discovered puffins. The lsle of May is one of the largest puffin-
riesin eastern Britain. It is also the place where Adnan, a Celti
saint, was killed by Viking raiders in the
ninth century, an event that made the 13lana
i destination of Chostian piigrims during the
Middle Ages

Going there as a St. Andrews University
student more than a millennium later waz a
kind of pilgnmage for me, Those summer
weeks helped me understand the meamng of
some puffin postures. 1 noticed, for example,
that a bird landing in a proup uses & wings-
up, foot-forward display to keep bystanders
at bay, And that a high-stepping march with
head tucked against a plumped-out chest
means that a puffin is guarding its burrow or
approdching a mals

Ohservations about individual birds whet-
ted my appetite to inveshigate puffin commu-
nities. Why, I wondered, do puffins come
together in huge flocks? From the large
puffinries in Scotland and Scandinavia, |
learned that the swarming flights, or wheels
above nesting areas are a remarkably effec-
tive form of seli-protection. When a puffin
makes o move [rom sea to land, or vice
versa, il first makes several circuits above
its part of the colony. Other puffins immedi-
ately join in, flying in the same direction to
avioid head-on collisions. The spinning mass
gives the impression of constancy, but with
mdividual birds always dropping in and oul

cepted) finc to

’ ! | _-'I . J.' - R Tl
Nationgd Geographic, January 1904



of the wheel, 1t 15 more like a relay race

If a predator such as a great black-backed
gl 15 hunting, putfinsg in the wheel bunch
together like schooling fish under attack
1'his confuses the gull, making it hardér Lo
select a paffin target. The more puffins in
the air, the more likely the predator will
strike wide of the mark. Rather than tire
themselves in fruitiess aprial attacks on
dense swarms, the gulls pick at the bones of
leftovers from a catch made when fewer puf
[irs were wheoling

Chn land, pulfins in the same area of a col
ony take time to socialize in small groups.
Rocks and tussocks are the chubhouses where
adults and immatures alike meet to impress
potential mates or, it seems, just
neutral ground. Older putfing struck me as
being better acquainted with one anothet

Lhan most people are with their neighbors. ' ~ N
rufting ashore are always watching one f b

another or [H:|~;|||,._; a heak into another bird’'s : ’ . (\ : i f-
business, There is nothing more fascinating ] "{l
Lo & puthin than another puffin - - " \ .

1ANE oul Oon

This inquisitiveness and sociability may

look amusing, but it has a serious purpose: Lo . ,& q
synchromze activities in different parts of the - - b

colony and thus discourage predation, By

boosting the chance of an individual’s sarvival, curiosity about Mosy by nature, a puffin
the puffin next door may have played a part in the evolotion of peeps from its burrow at an
the large breeding colony —a hallmark of puffin societs unexpected human caller, it
sEmse of Caution overcome
HE PAST FEW SUMMERS I have focused my attention on by curiosity. Stronger still
pulling off northwest scotland. With help from mem Is the bird's homing instinct
bers of the scottish Wildlife Trust 1 have been recording After roving far from land
the diet and growth of chicks and tracking changes in in fafl and winter, breeding
the seasonal shoals of fish. This information s crucial for rea- adults (which usually pair
soned decisions about how to manage fisheries for life) return in spring
Collectmg data on the fish loads in puffin beaks takes team te the sreclse location of
work. Cine PETSON flicks a fine-mesh net into thi |_Ii‘l.'|.|] of o their burrow — oven if the
fish-carrving puffin, carefully extracts the bird, bands it, and entrance is invisible under
releases 1t Someone else stands by to collect every fish that late snowdall ar the burrow
drops. Another pérson welghs and measures the fish has been abliterated alto-
~udying puffin chicks 15 a different challenge. Some scientists gether, In one instance,
use fiber-optic viewing devices to lpok into nests, but 1 still pre- puffins returning to leeland's
ter the hands-on technigue learned years ago from my mentor, volcanic island Heimaey
Mike Harris. Mike, a puffin expert at the Institute of Terrestrial perished when they landed
Ecology at Banchory, Scotland, is examining how changing food on hot fava covering their
supplies affect the health of entire seabird colonies former nesty.

Mike's method: Lie at the entrance to a burrow and extend an
arm into the nest chamber. If vou're lucky, it contains one chick,
which vou gather up as best yvou can. If, as is often the case, the
iamber 15 more than an arm’s length deep, use a short bamboo
stick to coax the bird out. This work is uncomfortable. The
ground 15 usaally sodden and guano-spattered, and it becomes

Prgffins 23
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dangerous when a puffin parent with & powierful beak is ot
home, Mud-stained clothes, grazed elbows, and bloodstained
fingers are the msignia of the Harris school.

At about six weeks of age, fledglings, or “pufflings,” leave
their parents and fiv out alone to the open sea. The adults head
out soon-afterward, as the autumn storms approach and the
small fish move away.

HERE ALL THESE BIRDS GO in winter
15 & big puzzler. A few puffins banded in
Britain and Ireland have been found dead
on beaches in the Mediterranean, but there
mre virtuglly no winter records of adult hirds from
other major breeding proands, such as Iceland, Y Outl
of 60,000 birds nnged over many decades, we didn’t
have a single winter record of an adult leelandic puffin
until 1993," says Fvar Petersen, director of the
Icelandic Institute of Natural Historv in Reyvkjavik,
“Then one bird was found in southwest Greenland.”

Immature puffins show up more often. In more
than four decades Oskar Sigurdsson, keeper of the
lighthouse on Iceland's Heimaey Island, has banded
some 45,000 puffins with metal anklets that give the
address of the Revkjavik program, Owver the vears he
has received hundreds of reports from people who
have found his birds as far awav as Newfoundland,
Greenfand, Norway, the Farce Islands, and the
Azares. Hein turn has caught puffins that had been
banded in Scotland

50 puffins seem to be Atlantic rovers. But roughly
two-thirds of the puffins that survive their first winters
at sea return to their hirthplace two or three springs
later when they are ready to come ashore, The rest settle into
colonies elsewhere, perhaps having chanced upon a vacant lot
lor burrow development. Breeding pairs form at about five vears
of age, and most partners stay together for life, raising, at best, a
single chick each vear. Pairs excavate a burrow on a grassy slope
near the sea, using their powerful beaks as pickaxes and their
sharp-clawed feet as scrapers and shovels. Puffins sometimes
nest under rocks at the foot of coastal cliffs. If one partner dies,
the other may seck another mate from the Aoating population of
unattached adulis, Delayed maturity, low birthrate, attentive
pareniael care, and long life span—traits typical of seabirds
help puffins survive in a world of prolonged lean times.

During the first weeks of dependence, chicks get four or more
food drops 8 day from their parents, We do not yet know exactly
how puifins locate fish, but they are expert hunters, diving as
deep as 200 feet. Back-slanting spines on the roof of the mouth
allow a puifin to hold numerous small fish at once. The pub-
hished record holder had 62 in its beak.

A bounty of fish helps explain why Iceland’s Westmann archi-
pelago is the hub of the puffin universe, with upwards of four
miihon birds. Approaching Heimaey, the only permanently in-
habited island, by ferry one cool August afternoon, 1 see clouds
of wheeling puffins. They rize and [all against a backdrop of

Frffing

Its beak draped with sand
fances (opposite), a puffin in
the Duter Hebrides returns
with a feast for its growing
chick Spines on the roof of
the mouth help secure slip-
pery payloads, allowing
puffing to airlifc dozens of
fish at once. (The biggest
beskful on record 15 62 tiny
fish,) But weight and fat
contant of prey are more
important than number, A
matithiul of larval herring
captured by a puffin off
MNerway (above) does not
contain enough nutrition to
SUSTRIN 15 Starving young.
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anatching puffing from midalr wich a net called a lundahdfur, Sigurpeir |[Gnasson (s lceland’s top

lowiler, having once brought down | 204 birds in elght hours. Shin puffing set up as decoys exert

a fucel atrract

am, By avoiding birds ferrying fish to chicks, hunters kill few bresders and pose lictle

threat to the country s 5ix milllon-plus puffing as they harvest the birds 1or meat







seabirds were the staff of
ife for the fowlers af St
Kilda, Britain's most remote
archipelago and home of it
largestc puftin colony, in the
marpings men would gather
n the street to discuss the
day's work,” says historfan
Mary Harman. Today, sol-
diers stationed on this blexk
DUtpOst—whose residents
whare removed in 1930
soc:alize with tourists at

the island s lone bar, named
(what else!) the Puff Inn

steam clouds venting from the ash fields of Eldfell, the volcano
Lthat engulfed one-third of the town of Vestmannacyjar with lava
in 1973,

Puffins also gather around the rim of an ancient crater in Her-
oliur's Valley, near the spol where leeland's move toward inde-

pendence from Denmark has been celebrated since 1874, The
annual festival brings townsfolk to rows of tritn white tents for
three nights of merrvmaking. Among them is Hallgrimur Thar
darsson, who shows me to a trestle table m hiz tent on the firsi
might, He watches my expression intently a= I unwrap o foll bun
dle containing dinner.

“{aood, vesr"

Reluctantly, I have to agree. The dark meat 1s delicious, a
little like venison, with a subtle smokiness

“Puffin tastes best after 1it's been hung over a sheep-dung
fire, " savs his son, Thordur, grinning as he hands me a vadka.
From the smount of silver foll being unwrapped tonight, it's
clear that dining on pulfin is as much a part of life to a West-
mann Islander as bréenklasting on natcakes is to a Scot

'wo days later [ meet Hallgrimur and Thordur again, at a hut
on Ystiklettur, a cragey promontory high above Vestmannaey)ar
Hirbor, Hallgrimuor has been hunting puffins in these parts {for
more than half a century. He pays the town an annual fee {a
a hundred doliars) for the ngnt to do =0, We clamber downslope,
and Hallerimur and 1 go into hiding behind a ridge. "Thordur
continués down to another spot at the very edge of the colony

Puffins flving toward us are visible for only a split second
as they cross the ridge, so Hallgrimur has to choose his target

guickly. He swishes a long-handled net, or lundaofdfur, into the

Natiownal G -'-'E_!TIJ',I":-I.'.'.' Sanuary 1004



path of the bird and with & deft flick makes the hit. He then
quickly wrings its neck with a dovlble twist and & pull. After

catching sevaeral birds, he spikes some of the corpses with thin
mietal rods gand props Lhem up 83 decoys

MNO ONe CEND say exacty how many pullins are hunted i loe-
land quring open season irom July untl mid-August, bui
200,000 seems a reasonable estimate. (Since last vear each hunt
er must have a Heense, which will aid record keeping. ) Despite
this reduction the Westmann puffinry is healthy and stable —in
part, perhnps, because of an unwritten code by which hunters
catch only immature and nonbreeding birds and avoid puffins
carrving fish to their chicks

Westmann Islanders réesent criticism from anmmal-wellare ad-

vocates who oppose the hunt, As Jon Krstinn Jonsson, a voung
nunter, savs, U They seem Lo think that because putlins look so
cute, we shouldn't hunt them. Yet many of those people e¢at
chickens whose lives inq SHRINL ity are much worse than the lives
of our free-flying puffins. These if""'llh' are not trying to ynder-

etand the society here. This 1s a tradition.”

NCONTROLLED HUNTING 16 the (ate 19th century to
provide feathers for hats, pillows, and mattresses left
the castern seaboard of North America severely de-
pleted of pulfins. The only colony that survived in the
United States. on Matinicus Rock in the Gulf of Maine, now has
abiout 150 pailrs
Puffin recovery in the U 5, took a dramatic step forward on
Tulv 4, 1981, I learn from Evie Weinstein, who 15 guiding a Na-
tional Audubon Society cruise around Eastern Egg Rock some

Puffins

Facing the unknown to-
gether, weall-wighers in lce
land bid bon voyape to a si
WERK-OM ChICH Fourd the
night before on the streets
of nearby Vestmannaeyjar
COn August nights, as fledg-
lings set out fram the local
nesting colony toward the
beckoning sea, thousands
are lured off course by the
town's noise and glare, Res
cued by childran, the birds
ger something nature rarely
offers a second chance.



25 miles west of Matinicus, *1
was doing chores at the north
end of the 1sland, when out of
the for came a really beautiful
sight—a puffin flying in with
its beak crammed full of fish.
The anly ime puffins carry
fish is when thev're feeding
voung, so that one bird wasa
sure sign of the fiirst puifin
breeding activity on Egg Rock
in almost a hundred yvears.”

The puffin comeback began
in the summer of 1974, when
Evie's hushband, Audubon
ornithologist Steve Kress,
and David Nettleship of the
Canadian Wildlife Service
transplanted 54 two-week-
old puffin chicks from (reat
Island in Newfoundiand to
Eastern Egg Rock. (For the
parents of these healthy
youngsters, this benign kidnap
would have been no more than
a brief setback in their long
bhreeding life. )

All the birds survived and,
banded for identification, left
for their winter sojourn at ses.
Crvier the next severnl summers
more chicks were brought n
irom Newfoundland

Would any of these puffins
come back to breed? To make Egg Rock more enticing, Steve,
director of Project Puffin, and his helpers placed puffin decoys at
Hkely nesting sites. They set up mirrored boxes to trick the birds
into belirving that they were moving into the most desirable
neighborhood, thick with puffins. It took seven vears of waiting
before Evie saw the puffin with the fish in its beak.

One bright summer afternoon I join Steve to watch for birds
from a tower blind on Seal Island National Wildlife Refuge, also
in the Gulf of Maine, A 65-acre strip of rock, sand, and scrubby
vegetation — heavy with the scent of wild strawberries —Seal
lsland was once home to the largest colony of Atlantic pufifins in
the T, 5. In 1984 Steve and his “ puffineers” began bringing
MNewfoundland chicks here too, The nesting sales pitch was
strengthened by tapes of puffin calls, a noise like the buzz of
chain saws, broadcast from loudspeakers.

As we wait, hoping to see puffins flying home with fish, the
raucous din of nesting terns makes conversation difficult.
"That's the sound of a Hvely, healthy place,” Stéve says hap
pily, "It's one of the best feelings in the world —to look out on
all these seabirds breeding here,”

Our afternoon-on Seal Island produced few sightings, but this

Diging a double take, 2 puffin
gyes a carved impostor in
Seal lstand Mathonal Wildlife

Refuge off the Maine coast.
Wiped cut by hunters by
the fate 1880s, the colony
has been revivified in recent
years with chicks broughe
from Canada, Decoys entice
lubl-grown birds back to the
isinnd o breed.

With more than ten mil-
lion adult Attentic puffins
estimated rangewide, the
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species for now appears in
fine fettle. But oll spllls pose

a constant threat, and ovar-
fishing of herring and other
puffin prey remains a prob-
e Yet merely glimps-

ing this irrepressible bird
renews hope. Says one
smittan watcher, "The
sight of a puffin never fails
to fift iy spirts.”

Pujiine

colony, along with Egg Rock,
now has more than 80 hreed-
ing adults and a number of
unattached birds, " Every
vear we watch the numbers
o up, " savs Steve. [ {eel
more confident that these
colonies are here for good.”

F IT 15 IMPRESSIVE that
ane seientist and a hand-
ful of valunteers are
restoring lost puffinries,

it i= no less remarkable that

puffins themselves can mahbi-
tize an entire town. This is
what happens every August in
lceland, when thousands of
young puffins leave colonies
on Heimaev and become dis-
oriented. They make their first
flight at night, avoiding natu-
ral predators, but, inexplica-
bly, instead of heading out to
sea, many aim for the bright
lights and noise of Vestman-
nasyviar, where they face dan-
ger 10 the form of vehicles,
cats, mnd dogs. Everyone in
town, il seems, even the paffin
hunters, comes to the rescue,

“All children from about
six up to the early teens help,”
Kristian Egilsson, director
af the Agquarium and Museum of Natural History, tells me one
EVENIDE 3% we walch a boy scooping a tiny puffin from the gut-
ter outside a gas station. * That's maybe 800 children, who help
several thousand pulflings—lundapyvsrornar we call them:
every vear.” Carryving flashlights and cardboard boxes, the
older kids scour the streets in small groups, competing to see
who can find the most birds. The vounger children look from
their parents’ cars for stranded puffins,

arly the next morming on a black-sand beach below Stér-
hifdi Peninsula, [ watch the Valgeirsson family, visiting from
Revkjavik, and a voung friend from Heimaey walk slowly
toward the water. They lay down a box, and Mr, Valgeirsson,
with help from J6hanna, his four-yvear-old daughter, places a
puffin on the sand.

A wave sets the little hird afloat and washes it out to deeper
water. The puffin dives, surfaces still farther out, and paddies
confidenthy past a small boat into the wide embrice of the sea.
Saved from almost certain death in Vestmannaeyjar, this puffin
s entering & natural realm where predators threaten, food may
e scarce, and hazards such as oil spills may await. For it and
for us, | think, the challenge has just bepun. []
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The Doomed Balloon

Prepaning for the tirst aerial Arctic expedition in July 1897, Swedish
explorer Salomon Andrée and his two-man crew (above, in basket)
help check their balloon for leaks (top). Minutes after its launch from
Spitsbergen archipelago the craft lost its dragropes —and drifted into
oblivion. Despite searches, the men’s fate was unknown untl 1930,
when their bodies were found on an island 300 miles awav, Andrée’s
diary, found near hum, describes three months on the ice after the bal-
loon’s demise. “Haw bear with salt tastes like ovsters,” he wrote,
These photographs were never published by the GeocrarHic,

Nabional eographic, January 1006



o, -
TR

£,
ZERLAND

W hormake, 20or Wetght Mk

Houkers Sens Lon | Floyort wibird) Siper Lempth ol mile, 24
1 ki) .

o i ]
v e lare] s subandarctic sl

il femade, 160 kg Habatab Sandy beaches anild Sli=sirs: an

Surviving numper: Estnmated g TOOC-E30EN)

I - -
oy I'I LW i

WILDLIFE AS CANON SEES IT

\ mother Hooker's sea lion and her pup engoy

a quiet moment amidst ther bustling beach

colony on Enderby Island, While the mothers
are oul at sea feeding, the playiul pups chase
about through the rata lorest of the lower
slopes and the ussock grass of the higher
hluffs. When the mothers retum, they call 0
their young with & moomyg sound. Each pup

can idennfy its mother’s call, and responds

Lolor Uells

with an equally recognizable bleating. With
only a few small windswept 1slands as s
sole refuge, the non-mugratory Hooker's sea
lon s especially vulnerable o changes or
As g g

CEPOrEOT committed o social and environ

disturbance m s environment CHEnAd
mential concems, we join m worldwide eltors
o promote greater awareness of endangered
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A Boy and His
Sled Dog

COMPUTER-SAVVY KIDS all over
the world followed explorer
Will Steger's trek across the
frozen Arcuic Ucean (page 78)
on the Internet last spring.

Expedition members typed daily
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E:n.-s ed to this new house 2 few

bBulletins o waiting classrooms;
students sear back e-mail to

the Arctic with questions abou
the expedinon. In July the Soo.
ety invied parnciparing studenes
o headquarters to mect Steger
and members of his team—
hutman and canime. Tom Hynd-
man, 11, of Levittown, Pennsvl-
VAMIA, WIS
especiatly
CRZET tD meet
Ateger s husky
Rex (lefti. At

Flemen Fary
Schiool, Tom

had tollowed

the dogs—but
never thought
he'd geta ketss
trom one,
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An Arresting
Development

WHILE SHOOTING n Cameroon
tar a Creogrraphic book on ramn
forests, photographer George
Steinmetz was detained by local
authorites —or Spying.

“I had told them when [
arrived that | was from National
Ceopraphic, They figured that
anything ‘marional’ must mean
from a forelgn government,  he
remembeérs, George spent tive
days under howse arrest in a
remote village,

Why was he hnally released:?
A sense of humor is always
viluable out on assignment; |
tald a lor of jokes that week. [
showed them | was nio threar
Plus,” he says, 1 dce 5o much,
they were glad o ger nid of me.™
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BEHIND THE SCENES

He Only Has Eyes for Ewe

"THE STRANGEST THING | éver ate
On assignment was a sheep's eve
in Reykjavik, leeland,” reports
writer MNoel Grove
career with NartosMaL Geo
GRrAPHIC, “The eve is saved for
honored guests —when vou bite
down on it, it pops like o grape.
And while | was eating it, all |
could think of was *Here's look
INg AT YOI

) S -yEar

B QUOTE TO NOTE

[ | comeldn’t read GEQGRAPHIL
wenat would | dof

L T T — Y FEAR LD MERBER O ARENCE
CARL SO, WHIOISE CATARACT SURGERY
Off to a Flying Start the rugged ug NOW, T RESTORLED Hb BT
SUPRGIT e 2Overnmend IS pres-
DEEF IN the jungle heart of ervation ciforts, army helicop- BFOR INFORMATION
Belize's Mava Mountains, ters ferry supplies to Dunbam’s Call:
members of the Britsh Armmy team, rransport artifacrs such 1-B00-NGS-LINE
Iraining Support Unit Beliee as this thousand-vear-old pot \1-800-847-5483)
and the Army Air Corps’ 25 (above) to Belizean agencies, L':"”“-’E'"“"" U. 5., Canada
Flight perform a special mission:  and make routine patrols of B a.m.—8 pa, BT Mon—Fr
B "N ¥ ™ 1 - = E - g gy W B & e
helping preserve that country's archacological sites. PRI CReR W N Brings
et g W impaifed {TOD) 1-B00-548-079
ancient heritage. We found five ruins in three 4
1% 5o i B f ] il L II:I rh i =
|'-:-r VEars :'Il'l..JanLLI]I: gist Peter months,” says Peter. ' "-"'_rn National Oesgmphic Socioty
Dunham, a Soclery grantee, has couldn’t have dane it without 1445 17 th Strest N W
documented Maya ruins in rom the Botsh.,™ Wwashington. D. C. 20036-4688
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zoologist. “Somebody wants to know how high an  appropriate corréctions, (This issue's “™Neander-
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THE LEGEND LIVES ON

S.S. EDMUND FITZGERALD

o Wireck of The Edmund Filegeraid

OFFICIAL COMMEMORATIVE 20TH ANNIVERSARY
LIMITED EDITION PRINTS
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Passage in Moonlight ond Every Man Knew ars museum guality
ommemorative prints of the Edmurd Flipgerald which sank In Laks
Sliperior in 1975 with its erew of 29, The tragle toll of the Movember wind

angd sfae has Seen Immorializecd DY verse At nevw. AU vEArs {aler. on canvas

I winning anst, has painte
1= bhoth serene and hostile
ed by the Sault Ste. Mare Tibe of Chippewa Indians 161 th
= Shipwrech Historical Soclety, will bear &xhibit it th
shipwreck Museum at Whitefish Point just 17 miles from the Ed
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Hawaii's Vanishing Species

With the narional debate ruging over reauthorn-
zation of e 1973 Endangered Species Act, the
september 1995 arncle on “Hawaii's Vanishing
Specics™ could noe have been better timed. The
operung foldout of our botanists dramanzes the
slender thread by which paradise hangs in the bal-
ange: Our botamical garden has, since 1989, germi-
mated 2 |Uofrthe 421 rare and endangered species —
making the garden a veritable Noah's ark for pres-
ervation of the Hawanan flora, Since 1990, 27 spe-
cies thought to be extinet have been rediscovered
and 11 new species discovered, including ome genns
New 10 SCIence,

But growing plantsin gardens and rest tubes s ar
best a stopeap. We must save the habitats where
these species prow naturally,

WILLIAM MeK. KLEIN, JR,, Presidons
MNafranal Tropreal Hotamrcal Garden
Lmen, Hanods

The Peregrine Fund and cooperanng groups have
minated an aggressive etfort 1o recover endangened
Hawadan forest birds. We have hatched several
natvespecies never before hatched in caprivicy and
have released two species. Construction i under
way on a permanent facility, the Keahou Bird Con-
sorvanon Center on the Big lsland.

Al | IFBERAAN

YR KLEHIER

The Pereprone Fund

Moz, Jdabn

Your cover story was insyghtiul and timely, partico-
larly the reterence to the endangered sfkiv bug on
Matma Kea, While observarones on Mauna Kea
haveexpanded our knowledge of the universe, they
have also madvertently become the greatest threat
vorthe wekiu and arleast 11 other unique insect spe-
ces. Desirmg further expansion, the University of
Hawan's Institure for Astronomy recently con-
vinced state agencies to rebeve it of an earlier prom

e to protect these insecrs as well as Hawaiian

cultural and religious sites.
NELSON HO), Char
Sratmwidle Comserpatoon Comienin! feg
Arerra Tl
Mesmealnade, Haaund

| am -;i':rigu_u.'[t-rl that feral pis are being killed
by people who call themselves conservanonists,
MNarture changes all the nme. Why is it that when
seabirdsy acodentally carry seeds o offshore
wlands, we call this natural, But when people do

| all 1t artificial?
P WECRE I R ANTON DOLINSK

ferwey Uy, Newe [ersey

Hawaitis vet another example of how feral animals
m # delicate ccosystem can upser o balance that
toak thousands of vears o perfect. A professor of
mine once compared the environment bo an aie-
plane and the species to the rivets holding it togeth-
ef, posing the question, “How many spécies can
become extmct before that plane crashes?”
FOE TULFENSKS
Vadimads, Coalifiariri

As a child growing up in Hilo, on the Big Island, 1
ok tor granted the beaury, biological diversity,
and unigueness of the slands. Your article remind-

t.d 9 sl Ll
me of how JLI'»L!r | was. BLAKE BAHRETT

Phisenoy, Arizoma

Hawaii Map

The sturement “Captain James Cook was received
as a god™ is conventional wisdom, but there & no
evidence for it, None of Cook's men belicved this:
according totheir journals Cook was received as an
important chiet, Lono was a chiefly ntle as well as
a goud's name. The idea that Cook was a Hawalian
god was a myth developed m England after his
death, as part of the romantic promotion given to
his image. An anthropologist ar Princeton has scru-
tinized rhe evidence and corroborates my conclu-
siofns [Gananath Obeyesckere, The Apatbeosis of

Captamm Cook, 1992)
HERE KAWAINLIT KANE

Capease Ceanl, Moz

Huautla Cave

It the article *"Cave Quest™ the death of a team
member was indeed a tragedy. Bur the starement
that the author was afraid he *made the wrong
chowce’' by sending a diabetic into the cave is upset-
ting. The wrong choice was the diaberic’s decision
to go without checking hw blood glucose often and
making sure his blood-sugar level was high enough.
Diabenics can do everything nondimbetics can do.
We have to be more careful when we parmmcipate in
strenuous activities, but there should be nothing
that prevents us from attempting them,
| Y NN DAWSON
Haletharpe, Marplaond

I'm glad there is a magarine in which | can read
about places ke Hoourla Cave, Otherwise, since |
lack the bravery and equipment for exploration,
| wouldn't know what they look like.
SHANNOMN I3 SNELL
Cittmdens, Chindarinr

Dawn of Humans

At this time when evolution s under senous actack,
vour magazine i to be commended for this excel-
lent article. As a professor of anthropology, | know
how such features are sorely needed ro enlighten the
Flub]ic- Redders worldwide, especially wachersand
students; will benehie greatly from this compelling
presentation of the growing fossil evidence for
homimid evolution in central East Africa. Havinp
done research at Koobw Fora, | wonder what

National Geographie, Jannwary 1906



Charles Darwin humself would think about the on-
going controversy over his scientific theory and
these remarkable discoveries that clearly suppon

human evolution. _
H. JAMES BIRX

Cazmeeziey College
Sinflaln, New York

Please thank Mesve Leakey tor allowmng the possi-
bility that man’s earliest ancestors could have aris-
en somewhere other than Afnica, It has alwavs
bothered me that recent fassil finds are accepred as
proof of Afnican genesis, because fow people are
looking anywhere else. Other locations, like Siberia
or under the slums of Calcurta, are largely 1gnored
because of the ditficulty of working in such places
and the onlikelihood that any fossils would be

preserves, GARY D). JENSEN
Lake Jackion, Texds

El Salvador

Your profile leaves the impression that the popula-

ron is sharply split berween the idle rich {unflarer-
ingly pictured porging themselves with alcohol)

and the mistreated poor {Eh'r.um:l without limbs,
dirty clothes, and eaning trom the dumpj. The pres-
ence of a middle :L:u.:.u ught to be identified and ex-

amined. History, as well as socideconomic theory,
tells us that as the weltare of the middle class
changes, s0 the rest of the country, Inmy trav-
ciz | met dozens of such families in El Salvador who
both work hard and live comfortahly, These G-
zens, who form the foundanon of a lasting peace,
are nowhere mentioned or pictured.

BRIAN | LeCLAIR
Wsamgetoan, D1

I know some of my countrymen and countrywom-
enwill find your article insulting, butsometimes the

truth 15 unpleasant. HERARDO LARDE
S Safwasdor, El Saluvador

The guerrillas sound almost like saints. They also
commirted o long hist of arrocities; including plant-
g manes that mauned many children and. de
stroved a lot of infrastructure.

CAf] O NORVIK
Lo Kalpadew, Fl Salvador

The author gives the impression thar in the 1994
clections the Salvadoran people rejected the Fars
and embraced the Axrexa Party. Many observers,
mcluding myself, concluded thar the election was
contrived to minimize the participation of those
who might vore for the sMLN or other ppposition
party candidates. This included a difficult vater
registration process, “lost” registranions, discrep-
ancies between regismranon lses and voter lists,
confusing polling places, and the ntmidatng
presence of ARENA operatives at the polls. If Lh:ﬂ:
15 going to be lasting peace in El Salvador, the
mternational community must press for the inclu-
sion of all citizens n the political process,
RENNETH E VAN DYKE
Girand Rapics, Michigan

Forum

Readers should kpow thar numeroos cinzens
groups are working to improve the quality of Salva-
doran lite in very practical ways. One group, CESTA,
s providing new bicycles ar affordable prices to
thousands of ncedy Salvadorans. 1|1.:-|:|-pm.:muunn:|:
cesTA's work, the Salvadoran Poste has issued a
stamp featuring the bicycle as a healthful, nonpaol-
luting means of transportation,

JOHN BORLIN, Edutor

Bicycle MNerwork MNews

Phribrdelpina, Pernayingr

Giant Cuttlefish

This article presented fascinating insights into the
behavior and diversity of this unusual cephalopod.
It brought back memories of finding cuttichones of
varying sizés and shapes washed up on the desolare
storm-swept beaches of the southern Mormington
Peninsulain Victoria, Australia. | have also seen hiv-
ing specimens in aquariums, and the sight ofa huge
curtlefish suspended motionless i the water—with
s side fins undulating —is mesmerizing.

[OHN FRITH

Paddpgiom, Newr Soutl: Wales
Awatriii

Provence

Your article was like dommking a cool white wine of
the Lubéron while listening to music ar Silvacane
under the stars. Had 1 not already been living here
for the past 40 years, | would cermainly have decided
1o comne. Linhappily, bebind the glamorous picrures
lies everyday realitv. A bridge on the Rfu‘:tnn at
Saling de Girand has been announced. The water of
the Rhine 15 so polluted as to be dangerous, espe-
clally in the Camargue. Bird life, indeed the whole
lite of the Camargue, s menaced.
CATHERINE ALGINGT Cibs
Stre - Mariep-de-Lr-Mev, France

Your far too shorr article almost made me long for
my nemesis, Le Mustral, and brought back cher-
ished memorics of blooming lavender fields, rugped
countryside, and hercely independent people. Tam
a provd daughter of Provence who emigrated 20
yvears ago. | am now homesick.

FRANCDISE B, EVERHART
Lesmmpion, North Carpdors

[ think the sauthor was wrong to try truffles in an
expensive restaurant. The best way (o appreciate
eruffles is in an ardinary omelette, which musin’t be
overconked but rather biew bavesuse (quite ranny).
My late father, who was crazy abour that dish, used
ty say, "['em mangerais sur Lo téte d"un mort—|
would eat it over a dead man's head.™

EDMONT VOILP
[ubsfrom, Frahor

Letters for Frorust should be sent to National Geographic
Magazme, Box 37448, Wasbmgron, . O 2001 3-7448, or
by far to 202-828-5460, or tau the Internet to nesforumia
matiwmalgeograptn.comy Inclwde waeme, addvess, and day-
timhet telupliome. Lettors may be edited for clarity and space.
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Canoe Fleet Revives
a Polynesian Tradition

HERALDED BY bearing drums and
trumpening conch shells; Easrer
[slanders pilot 4 reed raft
roward the island of Railatea,
near Tahiri, during a rendezvous
af Polynestan canoes last spring
Iraditional oceangoing vessels
from Hawau, Tahio, New Lea-
land, and the Cook Islands gath-
ered to reestablish an alliance
that once brought priests and
WHTTars :'rn_:r;l |I| OV ET |"'-.'||l.'r'|r=.|.1.
to the holy stone temple of Rana-
tea for religious rites and diplo-
matic sessions. A taboo banmng
such meetings — mmposed around
1350 when one chief killed a fel-
bow ruler —ended last year

*This {& part of a rejuvenation
of Palvnesian cultare,'' savs
archaeologist Mark Eddowes of
the Polvnesian Cenrer of Human
Sciences tn Tahitn It begaon when
2 1976 voyage by Hokuile'a, a
62-foor double-hulled Hawaiian
canoe, proved the accuracy of
ancient Pacific navigation [GERG-
grAPHIC, Ocober 1976), Hokis-
fea attended this event

Tortoise Village, a
Sanctuary in France

QLY SIX INCHES LONG when
tully grown, Hermann's tor-
ICilses SEEm miscash as stars of
the turtle world. Yet, thanks
tans, the lost native French land
tirtles have a bright future,

The ranks of Hermann's tor-
rirses had dwindled as homes,
yimeviards, and roads shrank
their habitar in Provence. In
| 988 writer and tlmmaker Ber-
mard Deévaux created Tortoise
Village i the mounfams west of

SWi- lmober. Lhe preserve
|

acquires rurtles, often from pet
nwers, treats the allime or
injured, and releases about SO0
a vear into the wild. “One of
qrur aims 1 o make people un-
derstand that tortowes are no
domestic pets,  savs Devaux.

A highway briects prime tur-
tle habitat, so Tortoise Villape
lobhied successtully for murde
runnels. [t also convineed Mi-
chelin i relocate a proposed
FIre-DESTang ITRCK, & VICTOry
hatled ara 1995 conservanon
conference held at the retuge.
L told, some SO000 cureles
now roam the countrvside.




One person really can make a difference.
You helped Joe find a job.
You helped Lisa's family get off welfare.
More than 23,000 people went to new jobs this year
because you believe,

You believe in giving sonmeone a chance to work.
Tony hasn't nussed a day at work with us in three years.
The [olmson family now lives in a home instead of a shelter.
We opened our 1400th retail store.

Your shopping at our stores paid for job training.
Ronald s off the street corner and on the assembly line.
You prevented crimes by finding jobs.

You braved the weather to donate to us.

Together, we turned 700 mullion pounds of clothes into wages.
Rhonda’s parents are home with her tonight after a hard day's work.
Gerald's mom helps with homework because she learned hotw to read.

One person really can make a difference.
You did.
Thanks for working with us.

23

gnnd uaill

Goodwill Industries
Believe in the

POWER oF Wo RE_




Shelter From a Storm:
Instant Snow House

ARBLAHAM MIAGL, an Inuk in far
northern Quebec, puts che final
triches on 3 [EmpOriry snow
hose while on a hunting trip on
Lake Povurignituk.

Hunters caught away from
home, and anwilling to trust
tenty m o winter stormas, still buald
shelters called dlinagant. lgloo s
the English name for a more per
manent snow home, no longer
used m the Canadian north.

An experienced hunter like
Mutgu bukds g snow hoose in 30
to 400 minutes with windswept,
hard-packed snow., Wieldng a
machete-hike snow kmle or even

LGELEOGRAPHIC

an ordinary wood saw, the
hunter carves out blocks ol
siow twio 10 three feet long and

fooue to s1x 1nches
thick. He fits them
wigether from the
grond up into i
snu dome six o
ten feet in diameter
and caulks the
cracks with more
STHOAN, advs Lratg
d'Entremont of the
Science Institure of
the Marthwest et
ritories: "l ve slept
in such shelters at

A

HplLET

mints +0°F with caribou sking
ghove and below me and been

viery comibortable.™

Is This Phone Book Lovely as a Tree?

TOU'RE PLANNING A TRIP, so your fingers wall through

the phone bodk to ““Travel Agencies™ and find . . .
*The Road Not Taken,™ by poet Robert Frost.

Welcome to what may be the world's most literate
telephone direcrory: the Peconic Telbook, serving
86,000 homes and busmesses in eastern Long Island.

Mublisher Rodney Ryan had been concersied that
“we spend so moch time ralking about the failors of
society’ and was seeking positive messages. In the De-
cember 1994 GeEoorariic article aboot Wale Whi-
man, he read of Andrew Carroll’s American Poetry &
Lireracy Project, which aims o put poctry ih public
places. He called Carroll, who selected 82 poems by
41 poets. Ryan pliced most of them randomly i the
directory, but Emily Dickinson’s "In the Garden™ apr-
fy turns up under “Garden and Lawn Furnishings.™

— Bomis WEINTRALD

MATTONAL GEOGRAFH I

| A

AR

After a Century,
a Burst of Blooms

FOR 100 YEARS this century plant,
Agave ferox, a native of dry,
sunny hillsides in Mexico and
Central Amenca, lived guietly in
England at the University of
Oxcford Botanic Garden,

“We planted i in our succu
lert howse 1 1894, savs Timo
thy Walker, head of the garden.
It grew to six feer in diameter
but never Bloamed. "'In the wild
it flowers at 20 years —11s g
alent of puberty,”

In December 1994 cooling
vents failed o apen when the
greenhouse temperature wpped
68"E. A cone of leaves opened,
and a stem emerged. For two
weeks it shot up, until it
resemibled a 12-foor stalk of
Asfrarapis, accord-
i to Walker. In
May flowers ap-
peared (left), Alled
with necear that
“smelled ke rancd
burnt sugar,™

In its native habu-
tat bats distribute
the plant’s pollen.
“We haven'tany
bars,” savs Walker,
s it staff member
collected and trans-
ferred pollen with a feather on
the end of a cane to fertilize the
plant and produce seeds.

CIL A LTI
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Come to Dinner;
We're Having Leftovers

AMUNC YUK Hixy ]S 12 tl'l.i,'. H'LI.F-
pell's gritfon vulture (nght),
whose messy feeding habirs
cloak it in blood at every meal,
Equlp]:cd with a barbed tangue,
the vulture can strp soft Hesh
tram bones in seconds. Practic-
ing strength in numbers, the
agirressive birds, weighing as
miuch as 20 pounds each, drive
oft an uminvited golden jackal
frivm the |.'|_1.11r_:ur: (below],

EXPLORER s "“Wings Over

the Serengetl” Mvestigates 4 nat-

ural cleanup operation i an
dren where most deaths are
caused by drooght, disease, and
mfirmuty, Tooth, claw, and beak
ire some of the tools thar help
keep Tanzama’s 5,000-square-
mile Serengen Plain—home 1o
abundant wildlife — from resem-
bling a giane graveyard and
'l.'l.'.:-l.'.|1.E-:J.lF-['ll.I'-.J|. It

Tidyving up 18 a-dirry job, but
someons has to do it. Cleaning

crews range from the nohle
llon—not above seizing o fow
morsels—to the lowly dung bee-
e, pernaps the key 1o the entre
oo chain,

Cirear recvilers, these dung
beetics go after evory ounce of
the 4,004 tons of dung dropped
each day by herds of wilde-
beesti. Male beetles torm the
manure mto balls with their

legs, competing m a sort of ball
game to accumulace the larpest
manure pole and attrace a female.

A suitably impressed female
climbs atop her chosen’s ball,
and the male rolls her away, To
gether they hide the ball under-
ground, where the female lays a
single egg in the manure, When
the rains come, the young
emerges, npunshed on the dung,

Using aerial and tme-lapse
photography, “Wings" captures
the animals— from flies 1o l'-:g,
cats, from ants Lo porcupines —
that play a part in recycling
waste into new life.

BPROGEAM GUIDE

National Geographic Specials
NBC, Sae local listings

NMational Geographic EXPLORER
TBS. Sundays, S p.m. ET

Mational Gaographic Videos and
Hids Videos Call 1-200-343.6610

Children's Programming
GBS Saturdays, 12:30 p.m. ET
Really Wild Animals

IANITARY T98A
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Chinese Medicine Targets Bears

PRISONER OF ECONOMICS, an Astatic black bear
awalts surgery to implant a drainage tbe in ifs
pallbladder so s bile can be collected and dried.

Some 400 bears are kept here in Sichuan on one ol

China’s lnrgest “bear farms.” A bear, milked for
several months, annually produces about five

pounds of dried bile, believed ro alleviate liver
disease and other maladies. Exported o South
Korea, Tarwan, and Japan, it se A% M

§1.400 an ounce. “The Chinese claim to have

| " F
L BLEL i oells

1.0 bears on these farms,” savs Chris Servheen

of the Bear Specialist Group of the International
Linion for the Conservanon of MNature. He has
long monitored the furmas, which are legal, Chi
nese ofticials sav that one live bear ylelds a hun
dred nmes as much bile as a dead one. Even so,
Servheen pomnts out, many wild Asian bears, espe
cially brown béars, are being poached solely for
their gallbladders, as are black bears in Morth
America. “Trade in bear parts s sull legal in ses
5. stares,”” he adds. “"With waldlife parts
entering the commercial market, protecting tht
wildlife becomes very diffcule.”

eral |
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Better Mousetrap
Vacuums Its Victims

GEHNG DN THE TURE may be the
tate ot some Japanese rodents, a
novel way to end thelr destructive
lives. To control rats m wirchouses
and other buildings, the Tkan Cor-
poration has developed a pneumat-
IC 5ystem o whisk the unwanted
pests through a tube and then qui-
etly, automatically frecre them., No
Mmss, No Niss, no '1|'I'|I.'i|:.-' -.l.'l"['"-e'-.
[mstalled mside a beilding’s base-
boards, the plastc tube has severn

entrance holes, When powdered
bait entices a rat mto 2 hole, 1
body heat activates a sensor that
siams steel shutters over the holes
Then a powertul tan blows a plastic
hall down the mbe toward the rat:
the torced amr and the ball push

the rat toio a vat of (FF antifrecze
lisposal.

an’s system will cost $40,000,
ot it may well be worth 152 Ac-
corching to the company, roderits
are @ major Calsc ol damage 1o
electrical wires and cables tl"r:--1!4|'-
out [apan

mri
Ik




ARTH

AWhmspuchelanfEiﬂm

WHERE DO SIECTACLED FIDERS spend the win-
e
- wilogists Greg Balogh a}
Larned solved the mystery. Twenty-two of the
threatened sex ducks had been firred with tiny
ATansmitters. Wmh:ﬁrr mosr of the batteries
had died, 5 signal was detecred from a lone
female far o in the Bering Sea pack ice.
;s l:luhinlugg}mtr:{:hd:ﬁ:h:ui
signal 1o the eiders” winter hangout—holes in
the ice like this one crammed with $,600 birds,

Gold Mine Camped on
Yellowstone's Doorstep

A L

Wik LERETE, l|.I B, FlUH D lI"LEI'JI'I 'H'l||'||,'.l:
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just some of
155,000 they
found, Only
the birds® ESmAfFRLE SLLurRl, STEY LM amdl e
MOVEmEenTs |
and body heat keep such holes open. “When
ane Hock flew Emmuspﬂnl.,nclnuﬂ of steam
rose—it Was nm;l::u:g.," says Balogh,

Among many new questions: Does the eidess’
winter diet include krill, small crustacesns
abundint ar the surface. of the birds® hole?

i
Ll

pollute proundwater an
ETTEATIES.,

MONTANA Crown Burrte presi
LESS THAN THREE MILES from ! dent Joseph Baylis
Yellowstane MNational Park, a F@‘im‘i LAV the impoundmens
classic confrontation pIis envi- Behderatn Al EE:H_IL “will outlast the moun
ronmentalists apainst 4 com- e 1T, S8 = AN It 855 on. - But

CEfyY SEeKing o mine E‘.!-Z--J,
|

Propoedd myme"

Altnrrate :
; tading site park superintendent

¢

stiver, and copper from Mon- YELLETWETEWE i Vo %E.- Mike Finley counters.
tana ‘s Henderson Moontain, . ".E;“'“ “They sav they'll trear
Crown Butte Maines, Inc_, est1- MATIMAL .1 - " Gy ‘."'-, the mIne’s wWastew ater
mates that the mine could vield D v 2 tor 40 years, We plan
more than 500 million dollars in R e @.- to he around for 2 lot
gold. Opponents = - =~ """:-'-:;.{_I longer. And we can
worry about 5.5 T F Ipaslnd | W v o il ok | Berathousand earth
million tons of Bl U Foreat Sorvics S guakesa vear." A drafe
actdic tarlings. The sinwrthe | [ Wikdarnest area @ 3 environmental impact
COMPany proposcs ';?'_:' mlEl"l“‘l"—L-E o "uuﬁ statement rom Man-

o store the waste Farest Sesvicu!

rana and the U. S, Forest

in an impoundment
at Fisher Creek, which flows
o Clarks Fock, a tnbutary

if the impoundm

of the Yellowstone River, An the earthen dam
alternae site lies near Soda and heavy metals would
MATITINAL O

Butte Creek. At either

DGRAPHIL

Service is pending. A per.
mit could be dented based on loss
of wetlands, or Congress could
buy out the venture.

joEx L. Etron

location,
ent leaked o

failed, acid
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Home Is Where the Hut Is

“THE WEATHER THERE wis s .‘-l.lIJI i Sa3% %
Frans LANTING of the remote Scothsh
archipelago of St. Kilda, home of Botain’s
largest puftin colony, “Even though my
assistant and | had tents; we ’r:n.1||:|.' had o
retrear to these stome-and-sod huts for pro-
tection from ail the wind and driving fain.”
The centunes-old stroctures, called cleits,
were once gsed ':15.' local pc-npl: o @ry andd
store seabirds killed 1o summer for winter
tood supplies. But the last of St Kilda's resi-
dents moved away from the archipelago in
930, Now the cieits only dry and store .
photographers,

FEsEY ENY L
B MEANDTERTALS

Please Don't Call Him
a Caveman

“AFTER FINISHING the fieldwork
for this story, | never wanted to
yee 3 cave again,” says author
Rick Gome, at lefe, with archie-
ologist Jean-Michel Geneste out-
side an excavatinn of rock
dwellings used by Neandertals
and their successors m France's
Dordopne River Valley. 1
found mysell in cold caves,
muddy caves, sloppy caves, wet
caves. | never realized how dif-
{erent caves could be. | chmbed,
| fell. I slithered on mv stomach
I:}'_-rluu_.’:J'. them. And that's noe
easy to do with a notebook n
vour hand. "

As he traveled thewr paths,
Hick gained respect for the engg-
matc Neandertals. "'i'..|[m'r'in;_'.
up frightening cliffs and slopes
1 reach some of the caves,
then crawling through them,
| was amazed at what these
people must have gone through
o live there. And | am egually
amazed ar what the scientists
who study them go through to
wirrk there today,™

Rick has been science editor
of the GEOGHRAPHIC smee 1992
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As the axpedition went on, the
evening tent lights of March
(below) gave way to 24-hour
sunlight. Toward joumey’s end,
drifting snow and ice ndges
confronted the polar team (right)
off Canada's Ellesmera Island.

Across a
frozen sea

B The polar travelers wire
awed by the powerful sounds of
shifring ce as 1t heaved and
split, If vou drop freshly trozen
ice cubes into a plass of warer,
they will crack lowdly, Imagine
the sound if the wce were elght
teer thick—and vou were walk-
LR, O 0T,

B On the map on page 80,
earth's northernmost poinr—the
MNorth Pole —is not at the top

of the map. If vou walk vour

fingers from the map’s MNorth
P'ole toward the top of the page,
m what compass direction will
you be going?

B Snow and e ndges some-
fimes slowed the ravelers foa
tew miles a day., What are two
oprner ohstacles found i cross-
Imgg 5o doe?

B For more than two months

huskicy ran with the polar team,
houling 700-pound sleds. After
the dogs were flown out i mad-
June, how did the team trans-
port its gear? Why did the dogs
have to leaser

B Comparng the maps on
pages 8{ and B8, why do vou
think the four 1995 polar reams
all took similar rowres:

USE SEQEWITE ALERE WITH THE &ATITLE "0
REREERE AWND STIWLILAT

PATCHES FRADM THE ARCTIE
DIECUSSICN WITH THEM. GECFWIDE IS FEATURED FOUR TIMES A TEAR

CCEAR" IR THIE 15%

WILL TTIIETR FEErE OO0 WILThL

ETO @il CAFFLORE Tl (MTiegdsf on ¥aligE
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