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Take vour tools and your time
when you drive Highway 93 from
Arizona to Alberta. The narrow
lanes don't forgive mistakes, and
the aff-beat folks you meet don't
(5K rany guestions.
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For decades the Sherpas of Nepal
have aided foreign climbers on
expedifions in thetir mouwniain
realm. Now, as a ribute to their
neople, an all-Sherpa team has
scaled Everest for the first time.
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score each year to feed at a reef of|
Western Australia, bur knowledge
of their behavior rerming elusive.
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ARKNESS CAME AT MIDAFTERNOON as my taxi crawled through

Manila traffic, The driver flicked on headlights that plared off the

wet pavement ahead. | had come tothe Philippines tosee an erupt

ing volcano, but the explosions from Mount Pinatubo were 55

miles northwest of the capital. Surely, I thought, this murk musf

be the work of Typhoon Yunya, crossing this hapless 1sland of Lozon at the
Samie time.

But when [ reached the Philippine Institute of Volcanology and seismol-
agy, Director Raymundo Punongbayan instructed me on the wideé-reaching
DIOWEeT of valeanoes. “The :j-'i'.-]l'.'ll.l'l': brought clouds and rain, but volcarnic ash
from Pingtubo caused this doarkness. The ¢eruption today may be one of the
greatest on record,”

Satellite images and measurements of tephra, the salid material ejected by
volcanoes, would prove him right. On June 15, 1991, the 5,7 70-foot moun
tain became a monstrous cannon, firing a shot with effects felt around the
world. Sulfur dioxide was blasted 25 miles into the stratosphere, where it ' f
combined with molsture, creating a thin arrosol cloud that would girdle the
plobe within 21 davs. Scientists, measuring the depth of the cloud by satellite
abservation, would calculate that 2 percent of the incoming sunhight would
be deflected from the earth, leading to slightly lower temperatures, on aver-
apre, around the globe

Roiling clouds of superheated ash surge from Mount Pinatubo tn the
Philippines (preceding pages). Last year’s eruption pumped two cubic miles
of fine ash into the atmosphere during one of the century's biggest voleanic
explosions. In a pyrotechnic display (following pages), molten lava explodes
as it hits the ocedan off Hawaii. Such outbursts laid the foundation of earth’s
continents and ocean basins four billion years ago, Volcanic gases formed
earth’s primitive atmosphere and seas VLRERTO RAREIE RANE (FRELEDING FAS
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The volume of tephra hurled from Pina-
tuho, two cubic miles of material pulverized to
afine ash, could bury the District of Columbia
to a level of 150 feet. But ash was not the only
problem that day in Manila. Around 7 p.m.
earthguakes hit. The exit of lava from the
mountain had left a subterranean cavern that
began falling in on itself, causing shocks. In
the capital, light fixtures swayed overhead
and chairs felt as uncertain as liguid. Ash fell
like powdery beige snow. To keep grit from
their eves, pedestrians walked the streets with
plastic bags stretched over their heads, press-
ing their noses sideways and giving them a
macabre Halloween look.

Darkness in daytime, ash from the sky,
ghoulish pedestrians, and a trembling earth.
“Like the end of the world," murmured one
Manilefia. I made my plans to drive toward
the mountain the next morning.

HE PHILIPPINES were among my first
stops on a global survey of volcanism,
that mysterious force that remindsus of
our planet's molten past and present
and touches some primal fear within all
of us. Much about this force remains elusive,
taunting. But in the past decade scientists
have gained new understanding of the dynam-
ics of eruption. They have been surprised by
the individuality of volcances and found them
to be even more unstable than thought, some-
times collapsing in huge landslides, They have
been able to track the movement of magma
underground. And thev are now able to pre-
dict eruptions with increasing accuracy—
thereby saving lives. Pinatubo, 1 would learn,
was an example of this ability to predict.

With morning I headed north. A panicky
phalanx of wvehicles—automobiles, dump
trucks, bicycles—streamed toward me on
both sides of a highway covered with ash,
Near the town of Angeles, 15 miles from the
volcano, I talked with a family walking hur-
riedly, carrying bundles of clothes.

“Rocks this big are falling from the shky,”
said the young mother, tracing a grapefruit-
size circle in the ash with a bare toe, "And mud
flowed into our house!"

Although the blast transforms much of a
valerno's liquid rock into ash, sometimes
frothy lava 18 blown aloft and cools into
clumps of sharp-edged pumice. These were
the falling rocks she described. As for the mud,
heavy rains can loosen the tons of ash dumped

8

on the shoulders of a volcano. Then a cement-
like slurry roars down streambeds in town-
burying torrents called lahars.

A few miles farther | came to a barren land-
scape a mile wide where a lahar had swept
cross the road the previous night. The sludge
had snapped power-line poles, obliterated
fences and vegetation, and swept cars into a
nearby field. Elsewhere pyroclastic flows—
killer clouds of hot gases, pumice, and ash
traveling at speeds as high as 80 miles an
hour— had rolled across the countryside. The
damage and death would continue as more la-
hars roared down the slopes without warning.

In the village of San Antonio that evening
someone directed me to a boardinghouse oper-
ated by a woman named Carolyn. Lodging
seemed unlikely when I arrived; refugees were
streaming mto the two-story frame structure
and arranging bedding on the flat roof.

“We wouldn't think of charging them any-
thing," said Carolyn, with a wave of her
hand. © Evervone is just trving to get by."”

The eruption was a mightmare, she said, the
darkness pierced by strange-colored lightning
. « + blue, green, even red. Silicates in the ash
cloud may have caused the light show, refract-
ing different shades of the colar spectrum

And now, continual earthquakes. 1 worry
about the house,” she said. “It's not solid."

After Carolyn's nephews generously gave
up their second-story bed for me, T worried
too. A quake around midnight made the house
sway and creak. I heard the rooftop boarders
murmuring in alarm,. When another, stronger
jolt came later, I woke to the sound of someone
velling and suddenly realized that it was me.

The next day [ joined a team of volcanolo-
gists heading toward Pinatubo. Five miles
from the volcano we stopped to reconnoiter,
standing in the rain on an almost featureless
plain of gray, soaked ash. Around us rose pil-
lars of steam, remnants of the deadly pyroclas-
tic Hows that had surged from the volcano.
“It's there,” said one of the team members,
pointing toward a fogey grayness, “only it's
hidden by clouds.™

Tension hovered as thick as the fog as we
continued toward the monster. But now the
twaodavsof driving in heavy ash burst the radi-
ator of my four-wheel-drive vehicle. Almost
gratefully I turned back, refilling the radiator
from puddles of rainwater until it could be
patched at the next town.

Pinatubo's toll: 42,000 houses destroved,

National Geographic, December 1092
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Ghostly cast of a Pompeii citizen Hes before Ttaly's Mount Vesuvius, Ies A0, 79 gruption buried
Pompeii under 15 to 25 feet of ash and pumice, killing residents of nearby Herculanewm as wel
when the eruption clond collapsed and sent hot ash down the slope. Vesuvius remains o threat

0,000 acres of cropland swamped by asl discern any bulging in the mountainsides. Air
hillions of dollars in economic losses, @and  borne instruments analvzed escaping gases for
tiearly 900 dead. But the toll would have been fur dioxide. (A tenfold increase m sulfur d
greater had the mountain not been monitored  oxidein late May showed that juvenile magma
indd the eruption predicted. Some 200,000  was rising toward the surface —a danger sign
peaple evacuated dangerous argas | turned Field survevs and aeral photographs mean
now to examining how the scientists had while revealed thick pyroclastic deposits ten
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in ARV ERCE ruplions in LE1i [R5 hail ben very vioalent
Before 1991 Pinatubo had slept for centu indd this one was likely to be the sam
ries, the last eruption occurring about 60 By June 11 ash emission and the doublimg in
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Anril 2. when villagers noted small steam- imminent explosion. The radius of evacuation
induced explosions from vents on the moun- vis extended from the immediate vicinity to
tninside. Scientists {rom the Philippine Inst |5 miles
tute of Volcanology and Seismology responded The various momtoring devices were linke
tmmediately and wer med intime by ateam by telemetry to computers at Clark Air Hase
rom the U, S, Geological survey (USG5 thena U. 5. facility here are no magic new
Seigmometers were installed to mesasure machines,” Paul Okubo, a USGS seismolo
MO TTREET] IIIII I MOountiain, LHEmeeel [LR Flsd, Lo T ':!' 'I""'-_I I"_ (OVEmMERL 1n

Il'-'-.il' Il'|"|'- ol S R



— T

|-|'|'-_'|||;-; if Lo stream from a vent near the summit of Sicily’s Mount Etnio

whose freqguent explosions hoave been recorded since 1500 B.C. Im January 1992 the vil

lage of Zafferana lay in the path of

ava from da new eruption. Dams were erected to slow




e lava flow. By May the lava was only a mile short of town; @t was diverted into an

artificial channel, where it conled. Recently géologists projected another hazard

of the steep-sided cone as the mounbain slowly slides into the Mediterranean Sea
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Hard hats are mandatory for Japanese stu-
dents at the foot of Sakurajima, one of the
world's most active voleanoes and neighbor to
7 500 people. Annual volecano drills prepare
residents for disaster, Across the bay, the
busy port of Kagoshima (left) gets regular
dustings of ash.

using what we have.” Lhe computers were a
kev— handling vast amounts of information
guickly and merging it to form clear three-
dimensional images on the screens.

One scientist remembered how tiny dols
representing seismic jolts would appear on the
computer screen, each heralded by a tiny blip
sound. At first the dots were infrequent and at
the fringes of the mountain. Then more dots
appeared, rushing toward the lnva vent, until

- | i W I-l 1‘.' o M |
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the blips became an almost constant squeal —
the volcano erupting!

With that blast, selsmic systems became sat
urated, and scientific stations were either
engulfed or had their telemetry links broken.
They would be replaced in the following
months, and in the summer of 1992 new puises
would threaten more eruplions. A year after
the first explosions; seasonal rains sent more
killer lahars roaring out of the uplands.

E HUMANS have lived and died
and been disrupted by volca-
noes throughout history. In
ancient times the natural phe-
nomenon merged with myth,
drawing its name from a Roman god, Vulcan,
ruler of fire, forge, and hearth

The first well-recorded eruption was that of
Vesuvius in A.p. 79, It buried the Roman
towns of Pompeii and Herculaneum on the
Bay of Maples, killing 16,000 people

The deadliest in historic imes appears (o
have been Tambora in Indonesia: Its 1815
eruption claimed 92,000 lives, Twelve thou-
sand died in the blast, the remainder, their
crops and livestock destroyed, starved Lo
death, Tambora's nerosol cloud lowered tem-
peratures so much that snow fell m the United
States in June, July, and August of the follow-
ing vear; it isremembered as * the year without
i summer.”

Lither notable Rillers:

Krakatau, 1883, the Sunda Strait between
Java and Sumatra. Created a tsunami a hun-
dred feet high that drowned 36,000 people
The detonation was heard 3,000 miles away

Pelée, 1902, Martinique. Sent a8 hurricane
of hot gases into the town of 5t. Pierre, killing
30,000, Only two inhabitants survived —one
of whom was safely imprisoned in a thick-
walled jail cell

Nevado del Ruiz, 1985, Colombin. A tidal
wave of mud swept down from the volcano,
smothering and crushing 23,000,

There are some 3530 known active volcanoes
on earth and some 500 million people hving
close to them. A dozen or two of these volca-
noes are erupting at any moment. Scientists
helieve that about a hundred of the world's
negd intensive and
maybe 300 careful watching,

In selecting which volcanoes to monitor, the
experts admit a weakness: “A long-quiet vol-
cano could still take an area by surprise,” said

vaolcanoes monitoring,
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Searing ash and goses—a pyroclastic flow—
extinguished the lives of Maurice and Katio
Krafft {right) when Japaon's Unzen volcano
erupted in June 1991, The French voleanolo-
rists, whose fieldwork often put them in peril,
had hurried to Japan to photograph the lows
fust after the eruption started. Incandescent
avalanches still cascaded from the lava domes
rine months after the Kroffts” deaths: (left).
Roaring down slopes with hurricone force,
such pyroclastic flows destroy neariy every-
thing in their paths. A subdivision (above),
evacuated hours before the eruption began,
was wiped out by flowing mud.

HiPLOETF ALRERCF, PRSI

Volecanoes: Crucibles of Crealion |5



Chris Newhall, who led the USGS team at
Pinatubo.

Reported voleanic activity has increased in
the past century, Dick Fiske, a research scien-
tist at the Smithsonian Institution, told me.
“But this iz doubtless because reporting is bet-
ter. In fact, there's no evidence that volcanic
activity 1s increasing.”

We would not want volcanoes to disappear,
for they provide the lifeblood that keeps our
planct vital. Just as our blood carries nutrients
that feed our constituent parts, volcanoes do
the same for the skin of the earth.

Magma contains the major elements re-
quired for plant growth —phosphorus, potas-
sium, calcium, magnesium, and sulfur
When it is extruded as lava that hardens into
rock, the weathering process that moves the
nutrients into soil may take decades or centu-
ries. But when the volcanic material is blasted
out as ash, the fertilizing process can occur
within months.

In Papua New Guinea an eruption centuries
dgo inspired native legends. One tells of a
terror-filled “time of darkness” followed by a
time when “plants grew at 4 great rate and
gave unheard-of vields."”

It 15 no coincidence that Java, one of the
maost volcano-ridden spots on earth, is also one
of the world's most fertile areas. Drnving along
the island's spine of mostly dormant cones, 1
wound along slopes stairstepped with jeweled
fields of rice, alive with men and women
stooping, planting, hacking with curved
blades, or plowing behind mud-colored buf-
falo. "With adequate moisture they get three
crops & vear,” said my guide, Sutikne Bronto,
an Indonesian volcanologist,

Magma simmering beneath our feet also
yields energy. 1t heats underground water,
which is tapped by wells to warm most of the
homes in volcanic Iceland., Natural steam
drives turbines that provide 7 percent of New
Zealand selectric power, and accounts for one
percent of U, 5. energy needs.

txeothermal energy could provide up o 10
percent of 0. 5. power, said Patrick Muffler of
the USGS in Menlo Park, California. But
there's a limit. The supply, like that of oil, can
be exhaustéd. Some experts have proposed
drilling to fracture deep, hot rocks and then
pumping in water to make steam. "But we
can'tvet drill dight down tomagmaand use the
heat.™ Patrick said. “The drills would melt on
the way."

16

E OWE VOLCANOES ¢VEN mMOore:

They helped shape the litho-
sphere, the solid planetary crust
on which we live. When the bom-
bardment of earth by meteorites
ceased four billion vears ago, earth's surface
began to cool, but radioactive decay kept the
inner rock heated. Asin a boiling teapot, heat
currents carried lighter, gas-filled portions of
the rock to the surface. There it sometimes
melted and burst through the hardening crust
as lava,

Carbon dioxide, water vapor, and other
gases liberated by these eruptions hovered
overhead to form earth’s early atmosphere—
holding in warmth from the sun, bringing the
rain that created oceans.

Persistent outpourings of lava have drawn
new faces on the continents and paved the
ocean floor with cold, volcanic rack. Iceland
and the Azores, nmong other islands, were
built up from the seafloor in a process that con-
tinues today.

Even when the deep-welling material does
not burst through, it may contribute to the
movement of earth’s tectonic plates, 20 or =0
theets of crust that move slowly — atthe rate of
a fingernail's growth —but constantly, By one
theory, massive plumes of mantle material ris-
ing from the inner earth may be diverted side-
ways upon reaching the hard crust, creating
currents that pull the plates apart and set them
drifting, Wherever they part, magma rises to
fill the gaps. Such a gap-filling created the
Mid-Atlantic Ridge, the volcanic underwater
chain that runs from the Arctic Ocean nearly
1o Antarctica. Probably 80 percent of earth's
volcanic activity is thus hidden from sight
under the seas.

“You can compare the lithosphere to the
Arctic ice packs, constantly heaving, breaking
up, resealing, then breaking up again,” =said
Dion Anderson, who specializes in early plune-
tary history at the California Institute of
Technology,

Where ocean plates collide with continental
plates, the ocean crust dives below the lighter
continental mass. Geologists debate what
happens to the subducted crust after that, bhut
many surmise that the subducting seafloor
bursts back into our world as reeycled voleanic
rock. This would help explain the Ring of
Fire—the area of active volcanism that rims
the Pacific Ocean Basin and of which Pina-
tubo is a part

Natiopal Geographic, December 1962



Brimstone-covered Vilcano, an island off the west coast of Itoly (and mythical workshop of the
Roman fire wod, Vulcan), is now a laboratory for geologists. Probes of the volcano’s fumaroles
reveal increasing temperature and gas output, suggesting that an eruption could be at hand.

sometimes g puzzling hot spot of magmsa
rises from deep within the earth, a blowtorch-
like column a hundred miles deep, The Ha
waiinn Islands resulted from such a hot spot;
thev are the tops of a range of volecanic moun
tains built up from the seafloor by thousands of
lava flows, The flow continues,

OURISTS ALWAYS WANT TO SEE the red
stufl,” 2ad Usiah geolomst Tann Mat-
tox as she led me along a stream of
basaltic lava Hdowing from a vent in
Kilauen We were on Hawaii, the Big
Island, formed from the tops of five volcanoes.
The temperature of the red stuff was about
2000°F. It flowed like chirry syrup; then as
it cooled it hardened into swirls as hlack as
the ponytail spilling from the back of Tari's
bitled cap.

The lava's performance seemed neat, even

Volcanoes: Crucibles of Creation

elegant. But Tar warned that it could be
dangerous. Some lava vanished into natural
lava tubes, formed when the surface of a lnva
river cooled. ¥ You can break through a tube if
vou don't watch for thin spots!™ she said. We
followed one tube two miles to the shoreline,
where the lava poured out into the sea. Geolo-
gists call this a fire-hose entry.

Later Tari donned a heat-resistant bala-
clava and thick gloves to retrieve a lava sam-
ple from a “skylight,” a break in the top ol one
of the tubes. Laboratory analysis would deter-
ming the temperature at which it flowed, a
clue to future volcanic activity.

Kilauea is the most studied volcano in the
world. Recently seismologists were able to fol-
low the movement of subterrapean magma so
closely that thev could position themselves to
watch it break through the surface

Hawailian volcanoes pour out lava i nvers

-
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of pdroehor (puh-HOY-hoy) and in & thicker
version called '0'd (AH-ah), The ooze butlds
huge, rounded volcanoes shaped like war-
rors’ shields. Kilauea's shield s 50 mi
long, 15 wide. Its summit caldera - created
when the volcano collapsed in on itzelf—is

=

an ovil-shaped depression medasuring 2.5 by
2 miles

The difference between an explosive vol-
cano and a drooling ane
viscosity and gas content of the magma. Killer
volcanoes hold marma that isthick and sticky,
the gases under great pressure

ke Kilaaea lies in the

=0 the magma

Sealed for rafekeeping, volcanic moon rocks
at @ NASA laboratory in Houston, Texas, are
cxamined by astronout-geolopgist Harrison H.
Schmitt (top, at left) and curator James L.
Grooding, Ovrange soil caught Schmitt'’s eve
during his Apollo 17 mission. Analvsis showed
beaded glass (abowve), thought to have cooled
guickly from fountains of lova. Elsewhere in
the solar system, Jupiter's moon o fets sulfur
and lava sheets blanket Venus, while Olympus
Mons volcano on Mars is probably extinct.

explodes when released. Kilavea's mapma,
thinner and holding much less gas, effuses in
fountaimns

If Hawaii's volcanoes do not explode, they
have shaken the earth in the past—with
humongous gravity landslides. In the 19605
James Mooare, then head of the Hawait Vol-
cano Ubservatory, took a careful look at amap
of the seafloor off Moloknl
on simpleecho soundings, showed remarkable
variety in depth. Dr. Moore theorized that the
seabed was ittered with huge blocks and that
these Dlocks had once been part of the volcanic
tafand and bad slid into t
sen. In time, more advanced
sonar imaging proved him
COFPeC]

This map. baséd

it

But he was astounded at
the extent of the

araund all

slicles

the Hawsaiian

I=lands :"I:Il:-_-'. include de-
briz= avalanches more than
125 miles long.” he told mie

“Some mdividual chunks
are. the size of Manhattan
Island. One collapse 100,000
yvears agocansed a thousand-
tsunami off the
isiand of Lanai.™

| He

JUSUmEns

foot-hirh

avilanches are @ad
When the buld
vl lava gets Loo heavy and
_‘-TI'I‘JI !'lllr H MU ncaIn, [_1.;1.1":

st shides off. Kilavea continues to extrude
lava, and so the Big Island is growing—by 319
actes in the past six vears. A mator landslide
be expected every 100,000
Moore told me

“But smaller shides ocour during the huild-
amid they can be dangerous,”

"-I':.lr ||I_|
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In 1975 the south Nank of Kilanea slid 20

feet toward the sea after heing jostled by an

earthquake, To Fal Allen, then a 14-vear-old
Boy Scout camped at seaside with his troop, it
Was o

'The second of two big earthguakes came
during the night,” said Allen, now a Seattle
brewer. A wave eight or ten feet high rolled
in, and I was dragged out to=ea. mostly under-
water. When the water calmed, 1 had to fight
my way Lo the surface through branches and
prush so thick 1 walked over them to get hack
to shore. When hight came, we could see that
the famd had {(Confinued on page 28|

IOrTar never o e foreolten.

Yalional Geopraphic, December 1092
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Heat drives the
volcano machine

bove earth's metallic core les a
slowly churning mantle of rock
kept in o plastic state by heat
snd pressure, The mantle 1= topped by
the cold, rigid crust of continents and
seafloors. Mantle rock continuously
rises towird the crust, cools, and
sinnks. Thiz motion has cracked the
thin crust into about 20 rocky slabs,
or plates, which slowly drift on the
manthe. Plates separate at rifts, where
the plastic rock of the mantle; {reed of
overlving pressure, liguefies and wells
to the surface os magm; they collide
at subduction zones, where the
heavier plate is forced down into
the mantle.

Maoet veleanic reck |n

artrudad quisthy anto baillds rows
the seafloor a8 malten  of cones
bBaaait that cosss ohko  such o tha
the cruat, filling rifts  Cascade
betwaen plates Hamgs.
{above} and bullding Far feam
& 45,000-mile-ong tha edge of 5
uhdersea mountain plate, mas-

rsoge. host volta- #ive volcanoes form
roed, however, devel-  over hot spots; or
op near deep beean liurtes of tha
tranphas. or subduc- Frr.lfr- drap inszde tha
tion ronee, whers one mantie. Az s plate
plata alips bansath pazasa avar i hot
another, Heat from spot, voloanass —
Friction makts Lthe stth an the Hawahan
crust, refgasing mag-  Idlands —arisa one
ma that erupts and after anather

Volcanoes: Crucibles of Crealtion

Hoi npoty balow
continsnts may ffood
the land with thick
basakt, Tha Columbin
Flateau of the Pacific
Morthwest was ance
fod by & plumae that

raiwTibE B
naw hests gayuers at MATAAMAL [ EOERAPSIE WM Y
Yellowstone. CHEIETIFHTE & WLLTH
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Ring of Fire

What caused the _.I_.E..!__..E | Lk ne Fhilippinags originated a:
l_..-.—ﬂﬂE._.-ﬂ Scien- :lii. ... nuge volcanoes bullt up from
tists believe that  that corked the b the ocean
an earthquaks in  system. Pressure
July 1990 allowed In themagma
buoyant basalt chambar bullt up
from the upper rapidly. Remelted
mantles to squeszs  dacite rose after
into the magma the andesits but
chamber, which ran into a clot of
was filled with vis- older domaes.
cous dacite. That Probing Its way to
injection energized the surface, the
the simmering res- magma finally
ervoir and created found a clear con-
a fluid, gas- duit. Gas exploded
charged magma  from the lava, and
called andesite. the volcano blast-
This magma soon  ed skcyward, de-
rose towardthe  stroying the
surface, buildinga newest dome,
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The big blow

At midnight on June
deadly clouds of 1500°F gas and ash (below), Columns of
nsh blasted into the atmosphere, eventually reaching 25 /A
miles high, Earthquake= came so {ast and strong that .
they appeareéd on selsmometers 48 ong. Al dawn on
June 15 & huge blast blew oul the side of the moun-
tain. By 2'pom. the sky was black with ash and [nll
ing chuniks of pumice. More pyroclastic Tlows swepl
down the slopes; filling 650-foo1 canyons and spread-
i6g outward as far as 11 miles. The newash from
Finatubo (depicted at right In o painied microscopi
view) was & Jumble of bitsof old volcano, bubbly pum-
" ice and glassy shards from new lova, sulfur-rich anhy- i = B H_h ‘T AT
I. drite, and crystals of hornblende from deep inside the m.Hm. T . e -.w..h
i magma chamber, ‘The 1991 eruption shut down in early .
september, but the loose ash will remiin a deadly threat for

VEATS L0 COmE —every tme rain irito unstable slurry,
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Pinatubo: __2_& to blow

Quiet for 600 years, Mount Pinatubo was an innocent-looking peak  Scientists from the Philippine Institute of Volcanology and

in central Luzon. Then in April 1991 vigorous steam eruptions, Seismology, later joined by a team from the U. 5. Geological
swarms of shallow earthquakes, increased sulfur dioxide emissions, Survey, monitored the events and called for evacuation of

and rapid growth of a lava dome heralded a powerful eruption. nearby villages. A series of minor explosions began on June 12.
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A pall of ash covered Pinatubo’s flattened slopes (above) in late sunsets a Pinatubo pink. Sulfuric acid also created an "aerosol

June 1991. A look into the new caldera eight months later (below) parasol”—a shield that blocks sunlight and may lower global tem-
revealed steaming fumaroles. Rain had collected into a lake, Along

with ash Pinatubo ejected 20 million tons of sulfur dicoide, the

muxin ingredient in the reflective droplets that painted dawns and 40,000 more people had lost their homes by September.




Imnmhﬂ's agruption bod

waste hundreds of square miles,
killed nedrly 900 people, and
disrupted the lives of 1.2 million
more. Most damage came from
trhers, floods of rain-soaked
ash., after typhoons hit Luzaon in
Judy 1891. A 18-foot-high dam
(ahove), built In a gorge in 1982
tir restricin such torrents, was

overtopped by the lohars, which
then scoured out the channel
beneath to a depth of G0 feer.
Bridges, power [ines, water-
works, and 1 10,0000 homes were
destroved. Cement-like ash col-
tapsed the roofs of thousands of
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structures (Fight) and shut
down nearty Clark Air Base.
Some 650,000 Filipinos were

left without income (above
right), An early estimate put
[osses ot 440 million dollars;
cleanup and rebuilding may top
10 billion. Another big eruption,

as wis recently forecast, can
only add to the strain on the
badly domaged economy.

In a huge effort, 200,008
peaple were relocated, many to
refupes comps. Today 20,000
peaple remain in tent cities,
where more than 500 have died
of disease and exposure. Most

of them are Acta tribesmen who
worshiped the voleano and
hunted on its slopes.

Losses might have been waorse,
but the effective momitoring net-
work and early evacuation saved
thousamids of lives, One éspe-
cially cenvincing tool to roust
tnwilling residents wias a viden-
tape showing rampaging lahars
and pyroclastic flows—the kind
of damage that their apparently

quret volcano might cause. The
tape had been mude by Mouaurice

Krafft, who was killed fust days
hefore Pinatubo's eruption by o
pyrociastic flow in Japan.

National Geographic, Dvcember 1962






(Lontinued from page 18)  actually slid inta
the water, and the tops of palm trees were
sticking out of the ocean.” The tsunami
drowned a Scout leader and a local fisherman,

OT LAVA BRARELY KILLS PEOPLE. TN
usually destrovs only houses and
ather property that cannol be readily
moved. An exception occurred at the
volcano Nyiragongo in eastern Zaire

in 1977, when two side vents popped open in

the erupting cone. The weight of lava above
caused lava to guzh freely from the vents, and
for o few hellizh hours rock flowing almost
hike water engulfed villagers, their hvestock,

and wild elephants on the slopes. At least 70

peaple died

Particularly lethal in eruptions are the pyro-
clastic flows (PFs), glowing clouds so hot they
consume anything in their paths. PF: are
formed by the collapse of lava domes or by
blusts that blow out the side of o mountain or
explode skyward, then fall back to earth and
spread for miles.

In the spring of 1991 French volcanologists
Muurice and Katia Krafft went to the town of
Shimabara, Japan, to film small pyroclastic
flows breaking loose from the lavadome on the
peak of Unzen. There they teamed up with
voung Harry Glicken, a lanky, likable geolo-
mst who had moved to Japan to be near fre-
quent volcanic action, On June 3 the three of
them walked up an eroded valley partly pow-
dered with PF ach. Japanese newsmen also
clambered aver the slopes,

From later reports we learmed that a loud
crack like the sound of a lightning bolt came
from the mountain. Lava arcund the top—
griay on the surface but red hot underneath-
broke loose and fell down the mountain, The
tumbling movement energized the lava into a
fragmentized cloud of killer heat The three
volcanalogists plus journalists, cab drivers,
and farmers died instantly as the heat rolled
aver them. The toll: 41,

Loss of Glicken and the Kraffts stunned vol-
canologists, a fraternity fascinated by whal
many call iving geolomy,

*Harry was always so distracted by his sci-
ence that he left trails of car kevs, gloves, and
tools on volcanoes," remembered former
roommute Steven Brantley of Cascades Ob-
servatory in Vancouver, Washington. The
popular French couple, o friend of theirs told
me, once said they knew well the risks at

I8

valcanoes and were prepared for the possi-
bility of dying on the slopes of one,

I arrived in Japan five days after the trag-
edy. An (saka newspaperman, Satoshi Tsu-
jino, offered to drive me to a view of the valley
down which the killer PF had rolled. From
what we considered n safe distance, about two
miles, we looked 4t the talcum of PF ash. Then
satoshi decided to head back toward town.

Just aswe started away, [ showted: * Loox!™
A gray ball grew just below Unzen's peak. We
watched it blogsom into a billowing PF cloud
200 feet high and race downslope. “1 think
.. . we must go now, " said Satoshi.

As we sped away in his van, | watched the
cloud bottom out at the foot of the mountain,
glance off & slope, then climb a thousand feetin
the air. Later, on o helicopter ride, 1 saw that
the cloud had scorched spring foliage to a dirty
brown and set homes afire.

NE OF THE MOST DESTRUCTIVE forms
of voleanic behavior has only recent-
Iy received scientific attention. This
15 the collapse of volcanic cones—the
phenomenon that littered the sea-
floor off Hawaii, The 1980 explosion of Mount
at, Helens in Washington State served as a
sharp reminder. ®

After centuries of sporadic ejections of lava
and #sh that built its scenic cone, 5t. Helens
wis jarred by earthquakes caused by magma
moving upward—and the nerth flank col-
lapsed. In such events the debris rolis farther
than physics would seem to predict, perhaps
Muidized by snow or groundwater caught upin
the churning movement. Debris from 5t Hel-
ens flowed 15 miles down the North Fork of
the Toutle River. Thirty-five hundred vertical
feet of material slid nearly 80,000 feet harizon-
tally! The collapse was followed by a pyroclas-
tic blast that scythed down trees 17 miles
away. dame b0 people died.

"After 5t. Helens, geologiztz all over the
world began to see more clearly the signs of
previous voleanic collapse,” Steven Brantley
told me. OUne example of such recognition
came in Mexico

Smoldeéring Colima in Jalisco state is consid-
ered that nation's most danperous voleano,
but we know now that it isonly an upstart cone

"aee "S5t Helens Mountain With & Death Wish, ™
MATIONAL GEOGRAFHIC, January 198], and "Moeunt
St. Helens Aftermath,” December 1981, both by
Howe Findlay,

Nafional Geographic, December 1902
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Measuring almost imperceptible changes in the landscape, lasers in the coldera
it Long Valley, California, help pauge its pofential for eruption. Earthguoafes
throughout the 19805 raised concerns at the nearby Mammaoth Lakes resort area,
backpround. Magma is on the move beneath the caldero, and Long Valley's violent
past warrants the continued monitoring of the voleano.







growing out of the side of a previously col-

apsed one. Volcanologist Ana Lillian Martin-
el Pozzo drove me up a winding trall to a
huge half caldera, three miles across

Colima covers part of the sast wall; the
south side lies open like a Greek theater, The
main performance came several thousand
apsed south-
ward, sending avalanche material almost 30

vears ago when the old cone col

miles away

“"We believe there are cycles in which lava
flows from inside the crater and 15 coversd by
ash in the explosive eruptions that [ollow,”

explained Ana Lillan., “This continues,
bullding up the cone until 1t CAR'L SUD-
port itself.”

Later we visited debris from the ava

lanche — chunks of rock hundreds of feet tall,
standing like mini-mountains on the flat plain

Valcanoes: Cricroles of Creglion

The blast that astounded the nation left Mount
St Helens with a huge gush on its north foce
(left). The 1980 cruption advanced prediction
shills and monitoring methods. Relaotively
quiet today, the steaming mountain still yields
dotn on dome formuation (below).

HE EFFECTS OF VOLCANOES are mol
restricted to people nearby, and theis
dangers are not limited to the enrth-
bound. Jim Lynch of the MNational Cee-
anic and Atmospheric Administration
me satellite images of the dustlike
smudpe in the stratosphere ffom Finatubo
“The lighter sulfur dioxides may continue Lo
circlé the globe for Ave vears,” he said, The

results, slong with lower surface temperatures

SHNOWEL

and possihle damage to the ozone layer: bril
liant red sunrises and sunsets worldwide
The lower and denser as
canpes pose a threat to jetliners because o
microscopic shards of volcanic glass, Sucked
into jet engines, they fuse in the heat into
clumps that destroy thrust. Over the past dec-
ade dozens of p
clouds, which often do not show Upon aircrat)
racdir
In July
sentatives, and pilots met in Seattle to discnss
Hritish Air
wiys pilot Eric Moody gave them a firsthand
account of sudden power loss over Indonesia
in 1982, Told with an impish twinkle and an
alrman's nonchalance, his story belied the
horror of a Boeing 747 sinking seaward at
night with 263 pagsengers and crew aboard
“We were at
billowing into the cabin and 1 smelled sulfur.

1 clouds from vol-

anes hove Hlown inlo Ash

[hree narrowly avoided catastrophe

1091 volcanologists, airlineg repre

[ 1‘ II
wavs ol avouding ash clouds,

37 .000 feet when dust came

Engine four began to run down, and | shot i
off. Then we lost the others, one by one. Fon
the next 1.3 manutes we were the proud possess-
ors of the world's

The plane had flown into an ash cloud ITom

argest ghder,”

Galungpung on Java; the gccasional eruptions
were well-known to local pilotz but not te oth
ers. Moody and crew prepared to ditch at sea,
all the while trving to reéstart the engines
Finally they emerged from the ash cloud
“Around 13,000 feet number four restart-
ed, then the others," he said. In the cooled
enpines, the glass coatings apparently shat-
tered and thrust returned. The plane landed at
Jakarta with instruments impaired and the
front windows opague mom abrasive Ash,
Moody leaning to peer out i side window wilh



M ushrooming ke a nuclear cloud, hot ash rises in an updraft over o pyroclostic
flow at Redoult Voleano in Alaska, threatening avigtion. In December 1989, a 747 flving
2N} miles to the north lost power when gplassy ash from the volecano melted onto the




jet’s turbines, Though that airtiner landed safely at Anchorage, dozens of similar incidents

arowund the world highlight the need for an improved warning system. Radar doesn't
see fine ash, but satellites do: Getting information gquickly to the pilots (= the problem.




his toe barely touching n pedal for guidance.

Satellite cameras can track ash plumes, but
the information is often slow in reaching air-
line flight-information syvstems. The Seattle

conference concluded with a call for quicker
worldwide alerts.

IVEN THE INFREQUENCY with which
most volcanoes erupt, peaple who
live around them can’t just sit there
worrying all the time," said Chris
Newhall, recalling his work at Pina-

tubo. *Unfortunately, they want you to tell

them just 24 hours before they should leave. So
far, we just can’t do that.”

But scigntists keep trying to sharpen the
time factor. | found new techniques at work,
including seismic tomography. This pro-
cedure, using X-ray principles, gives a
picture of solid and soft areas 20 miles into the
earth, helping unravel the puzzles of magma
location,

And 1 found geologists continuing to sniff
the gases of volcanoes, to take their tempera-
tures, check their pulses, megsure their flexing
muscles, all for more knowledge and to safe-
gunrd against surprise explosions,

In Ecuador, geologist Patricia Mothes of the
Geophysical Institute of Quito drove me 45
miles o Cotopaxi. Most volcanoes have a
princely look about them; Cotopaxi is a Char-
lemuagne of a mountain with a huge robe of
snow around shoulders nearly 19,400 feet
high. That snow could become a killer if an
eruption heated the mountain unexpectedly.

“We know of three occasions since 1534
when eruptions melted snow and sent lahare as
{ar as 200 miles,"” said Patty.

Her job is to help anticipate any new activ-
ity. Omn the lower slope of the currently guiet
volcano, she set up asurvevor's theodolite and
focused it on a palm-size reflector higher on the
mountain. Locked on, she activated a small
laser beam that leaped to the reflector and
back, measuring the distance: 4,680 meters
and 798 millimeters, nearly three miles, The
distance varied less than an inch from mes-
surements taken several months earlier. A
series of such measurements indicated no dan-
gerous swelling of Cotopaxi's cone.

Noserious shaking either, reported her hus-
band, Minard “Pete” Hall, a professor at the
National Polytechnical School in Quito. In a
laboratory at the school, Pete and his Ecuador-
n colleagues watch the nervous needles on
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selsmic drums, receiving radio signals from a
dozen or saseismic detectors implanted on and
around Cotopaxi.

To avert possible disaster, the couple has
helped simulate emergencies with local civil
defense groups. “We locked officials from six
provinces in six different rooms and —by
radio —described to them a scenano of lahars
racing townrd their towns. They had toinitiate
warnings and evacuate thelr peaple.”

And the simulated result? Pete smiled grim-
ly. "' We lost a lot of people. We'll get better,”

Sheer numbers lead many municipalities to
forgo practicing evacuation, Two million
people live in and around Yogyvakarta, Java,
anly 20 miles from the volcano Merapi,

An otherwise well-shaped peak, Merapi
bears warts on its western face—lava domes.
In 1969 a dome that measured six million cubic
meters collapsed ina huge but expected pyro-
clastic flow, Tt missed the city and caused few
deaths. But today's dome accumulations sre
twice the size of the one in "69

Scientists at the Merapl Volcano Observa-
tory in Yogvakarta are monitoring the gases
steping out, hoping to predict the next erup-
tion., “"H,0—wnater—is the main gas in
magma, with smaller amounts of hyvdrogen
chloride, sulfur dioxide, and carbon dioxide
said geochemist Mohammad Badrudin, “As
magma rises, the proportion of water vapor
decreases, and other gases increase —signals
of possible explosion.”

In the foothills I was nudged awake after
midnight by a limber-limbed technician
named Yustinus Sulistive for a hike up Merapi
to sample its gases. A full moon brightened our
5,000-fool climb, tough enough without day-
time heat. We reached the top at sunrise, then
entered a steaming cruter to check its tempera-
ture and snatch a bit of its sulfurous breath.
Into & crack showing red just inches below,
Yustinus inserted a thermometer that regis-
tered 1492°F —hot, but not volchnically fever-
ish. Lrases were then capped inside a bottle for
Inter analysis,

Back on the peak 1 loaked down perhaps a
hundred feet to the lava dome, smoldering like
an ominous fuse. Shanng the view were other
climbers, drawn by the challenge of Merapi
and the lure of volcanic power. To a Swiss
woman curious ghout the steaming lump, 1 ex-
plained dome collapse and pyroclastic flows.
“Really?” she exclaimed, a flash of concern
crossing her face. “Should we be here?”

National Geographic, December 1062



It waz zafe enough when we stood there in
the summer of '91, bul months later tourists
would be warned off ns Merapt oozed new lava
that sent small PFs down its sides. A few dare:
devils scaled the mountain, 1 wastold, tostare
potential calanmity in the eve.

HERE SHOULD WE NOT BEF With
volcanoes, we seem to play a
cort of mental Russign
ette: why flv away, we
think, when the killing
danger may be vearsaway ? Why not
climbMerapi where a lavadome his
squatted for vears without a serious
collapse? Why not live at Campi
Flegrei, a crowded residential area
adjoining Naples, Italy, where the
ground huffs and puifs like a beasl
hreathing?

Campi Flegrei sits across the Bay
of Maples from Mount Vesuwiiis,
the destroyver of Pompen and Her-
The African and Eura-
tectonic plates still  grind
together below.

Prediction methods will undoubt-
adlv improve, says Franco Barberi
of the University of Pisa, ane of [ta-
Iv's leading authoritics on volca
noes, YHut for now, It 1= very
difficult to make a decision about
evacuating millions from an area
perhaps for nothing

“We have all these factors to look
deformation, Zas
changes —but volcanoes show indi-
vidualityv. We saw precursors o
eruption at Campi Flegrei a few
vears ago; now it is quict. We think
the gases leakied out gradually ™

Vesuvius itself remains a threat
Pliny the Younger described the
greatl eruption in-A. D, 79 that killed
his uncle, Pliny the Elder. He wrote
of panicked crowds flesing as their
carts were tossed about by emrth-
quakes and remembered seeing “a
horrible black cloud writhing snakelike
and revealing sudden Mashes larger than light
ning.” Then came the rain of ashes and “the
darkness of a sealed room without lights. To
he heard were only the shrll eries of women,
the wailing of children, the shouting of men.”

“Ricords show that from 1631 throogh

Pl -

culanegm
S1AL

[or—seismicity,

Volcanoes: Crucibles of Crealtion

1044 Vesuvius pever wenl more than seven
years without an eruption,” said Professor
Barberi. “Now nearly 50 years have passed,
and long periods of repose are usually followed
by high explosivity.”

How biad could it be, now that milhons of
peaple are living uncomiortably close to Vesu-
vius? With colleagues at the University of
Pisa, Barberi created a computer model based
on data from previous eruptions. Should the

Secalding exhalations from voleanic fumaroles
created an {ice cave near [eeland’s Torfa Gla-
cler. Voleanic eruptions beneath glociers often
melt the ice, caustng floods, while the island’s
geathermal power industry capitalizes on vol-
camnic fire turning waber into stedam.



volcano repeat its A.D. 79 eruption, ashfall,
pyroclastic flows, and mud slides would likely
destraoy 500,000 homes. Cosualties, if no
warning 1% gven or preparations made:
200, 0000 dead.

ON'T FEEL TOO SMUG if you live in
Scott City, Kansas, or Mendig, Ger-
many. Both areas were touched by
eruptions larger than Vesuvius or
Pinatubo. The blast at Mendig,

northwest of Frankfurt, occurred 11,000 years

ago, leaving a giant hole in the ground and
scattering azh from Sweden to northern Italy,

The hole is now a pleasant lake, the Laacher

See, plied by the rowhoats of picnicking Ger-

mans. A bucolic scene—until engineer Klaus

Schmidt walked me to the southeastern shore

to show me where the water bubbled with

carbon dioxide and other gases from the
magma heneath

MNedr the lake, | descended into caves where
minersin the Micddle Ages carved Invafor mill-
stomes. Thick, slow-moving basalts cooled in
piltars, and the workers cleared sway the
softer material surrounding them, then sliced
the pillars into wheel-shaped sections. Lavais
still mined here, for construction material

“Had vou told the paleo-Ehinelanders that
an eruption was coming, they would have said
vou were crazy, that none had happened fora
long time,” said volcanologist Hans-Ulrich
Schmincke. " But the Laacher See sits atop the
Rhenish Shield, a piece of old earth crust stil)
being uplifted. One cannot say when or if a
volcano will erupt again, but it remains an
active volcanic area"

Chur own Yellowstone Basin, where subsur-
face magma still heats up Old Faithful geveer,
periodically has served up eruptions, the last
600,000 years ago, These dropped ash as far
away as Mississippi. If clouds from Tambora
caused “the vear without a summer," what
would another Yellowstone, ten times |arger,
do to food production? Az Yellowstone erupts
every 600,000 vears or so, we're about due.
Thenagain, it might not happen for millennia.

If not Yellowstone soon, where might the
next major eruption be? | asked Chris New-
hall, the Pinatubo veteran,

“Iwish we knew. Possibly Iwo Jima "

From Tekvo I hitched a ride ona U. 5. Air
Force plane bound for Iwo, largest of the three
aptly riamed Voleano Islands, some 600 miles
to the south. Three hours lnter 1 Jooked down
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on Suribachi, a 530-foot cinder cone that
hardly seemed worthy of the prefix “mount.”
It was hard to believe that the five-by-two-
mile patch of land connected to it was the
site of one of the bloodiest battles in World
War I, where some 25,000 soldiers— Japa-
nese and American —died.

Today Iwao is inhabited by 130 Japanese air-
menand 25 U, 5. Coast Guardsmen who oper-
ate a loran navigation station

The island itself iz only a resurgent dome in
the center of an old caldera six miles across,
Jagged offshore rocks mark its limits. That
voleano blew out more than 2,300 years ago.
Now the island seems on the way to another
blast. Magma refilling the chamber beneath it
has elevated most of the island some 25 feet
simce 1945 It is now rising about a foot a vear.

“From radiocarbon dating of corals that
died when they were raised above sea level,™
Chris Newhall had told me, "we know that
the refilling has gone on for at least 400 years,
It's the most restless caldera anywhere ™

For further proof of active magmn one need
only enter the caves the Japanese Army exci-
vaied on Iwo as shelters against American
naval bombardment. With U, 5. Army Maj.
Rick MacDougall, who had also boarded the
plane for a quick look at history, I'bellied into
one and found it stifling hot and smelling of
sulfur. Old bandages, medicines, and vials of
morphine, neatly arrunged, remained on a
carved-out ledge. From a corner stared a dried
and cracked gas mask. “1 think I would rather
have taken my chances outside,” said the
major, wiping his brow

And what of the chances outside now —ina
natural blast surpassing any made by man?

Chris Newhall had said: “We think we
woild have some warning., but we're not
exactly sure what form that warning would
take. Volcanoes are different. That's why
studies of Finatubo and others are so impor-
tant—they help us understand the conditions
that precede really big explosions. Our only
defense is knowing when they are coming and
tryving to get people ot of the way "

Even if Iwo exploded with a force greater
than that of Pinatubo — how much effect could

Hmrl'l_lgﬁmd and gifts, Balinese from the
village of Duda pass beneath arching bambaoo
poles as they celebrate an annual festival.
These Hindus revere the voleano Gunung
Apung as the center of the universe,

Natiomal Geograpine, December 1002






Dumtnﬂ.ﬂng the skyline, nearly 130 volcanoes shape the backbone of Indo-

nesia. Che Java, 12,000-foot-high Semeru looms over Bromao, steaming inside Tengger
caldera. Indonesians have terraced the fertile slopes of their volcanoes for millennia and
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Skyvlight into the underworld: An observer in
Hawaii Volcanoes National Pork peers into a
[erwna tube, an enclosed channel of molten rock
CHfshore, a diver braves hot water and billow-
v Blaock sand as loava erupts below the sur-
face. Such flows continually add new land in

the planet’s timeless process of renewad,
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The Hard Ride




of Route 93

By MICHAEL PARFIT
Photographs by CHRIS JOHNS

.o

DRIVE HIGHWAY 93,  the
bumper sticker reads. “ Pray for me.”
[t was printed in the seventies, and,
like the road, it's frayved. You see it on
ald cars, but vou see more old cars on
this road than on the broad, sterile
interstates that float across the countr
hardly touching the land. This ts High-
way 23, a tough two-lane blacktop
that runs 1,860 miles from a car wash
and a liquor store in Phoenix, Arizona,
to the Canadian National Railwa
vard in Jasper, Alberta—long, narrow.
dangerous, magnificent; in hard con-
tact with America all the way. 1 dnve
93, All the time. | hive on it in Mon-
tana. 've lived on it in Idaho. ['ve
worn out six cars on it. I fly up and
down it in my old Cessna. I ride it 1n
buses and in the odd vehicles that pass
for buses around here. 1've even gone
down it in an ambulance, flat out on 4

rurney. hanging on for dear iife to the

Cowhov Cheth Wallin works 14-hour days in
south-centrol Nevado. On the long rugged
rond between Arizona dnd Alberta, folks earn

their spurs the tough way.
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untelope, wilid horses, and shunk—thrive in the isolation along Highwoy 83,




hut why do people stake their claim out here? “If you want to shoot a rabbit
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“ramblers drive 93 back (o Phoenix in the
morning after all night at the casinos:
‘Drunk. tired, brolk e, and mad.” ™

& W W W W w W W

B b

; F_! _‘::I. .
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e et

hnd of an emergency medical techmoan who
turned oul Lo be the woman who rents me mon
s, | guess she prayed for me, and it worked

Dhnce in a while vou look around at some-
thire vou've grown used to and svou notice Chat
evervwhere else things have been changing,
ind suddenly the famialiar thng 15 the last of its
kind. In a country now linked by interstates
that's Highway 93: the last hard road

Oin 93 vou can still experience the buffet of
large vehicles hreakinge the speed limit going
the ather way, be blinded by headlights bear-
g down on vou, and know when |".'|","'i|
behind & combine that the next passing lané 1
W0 miles ahead. A rest stop 158 gravel turnoul
with o picn table, a pit tonlet, and a garbage
an with bullet holes in 1it. You don™t have |
[y LD use Hiwl Wiy Y3 t it oniy tinll 18 dm Vot
chinck absarbers and vourmind . Life an High
vay 03 12 close to the bom

In wind and rain in Phoenix 1 begin my pil
grimage. [ drve a 18977 Ford F-150 four
wheel-drive with a toolbox in the back, a CB
ip front, an intermitient talhight that et
in trouble with the police, and a good-hearted
51 V-8 that runs an repular. I carmy a case ol
oil; the main seal leaks, Like most people whi
take solitude on the road, 1 also bring a cargo ol
loss and hope: Death hes been m the family
lately. I'm close to the bone myself, oul on this
-oard to see ald mends, to make new ones, inil
b o some mending. Pray for me
I BEGINS: Farmer's Liguor. Wek
Luvs Upr Wash, Uinder-block mo

» [} - Pl | | | | L
I-'|_-_ SO i TRANAEL N0, a |.-I L] i

turned 1nto a boximg evm, Interstat
7 floats overhead on smooth concrete slabs

n below in the grit. A covoie howls on a hil
hoard, advertising boo:

J [ | |!| il F'etiremar |:'i| k) "'.'I: |.E:'

A blizzard of lights outzide the LU'mion PMlaza
Huotel swirls before oncoming traffic along Fre
mont Avenue, part of an old streteh of 93 in
Las Vegpas., The new 93 bolts through the city

like i piows proneer avimding templalion



At ease in Hmo bocury, Spt. Steve Busch and
fiis bride, Pepgy, cruise down 93 in Las Vegas
Nevieda's hassle-free moarriages (no blood
rests, fust cash and an LD, and the glitz of
Vegas (Joan Collins was married herel) help

make the city a wedding wonderama
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IGHWAY 93 WAS ONCE promoted
asrunning all the way to Central
America, but that was an exag-
geration. It never even made it

to Mexico, and lately it's been losing ground to
bureaucracy. Signs still label it Arizona 93
from Phoenix to Wickenburg, but the state's
abandoning the number. The federal designa-
tion begins just north of Wickenburg. 1 stop
there on gravel that glitters with glass and talk
to truckers on the CB. Where are you headed,
and what do vou have on?

“Come out of L.A.," one says. "(oin’ 1o
Texas, Windows."

“Outa Tucson. Vegas, Pipe.”

“Going to Georgia. I got bodies.”

I swear that's what it sounds like, Bodies?
In asemi? Say again?

“Potties. Universal todlets.™

Mst are laconic, but one guy roars pastina
big refrigerator truck and rolis out an Ameri-
can road rosary.

“Salem, Oregon, outa Dallas, Ninety-
three, Ninetv-five, Eighty, Three ninetv-five,
A-three, Three ninety-five, Two ninety-nine,
One thirty-nine, Thirty-nine, Ninety-seven,
Fifty-eight, to Five. Cabbages.”

“So what’s the worst part of ite™

“The worst part? Right up through here.”

Yup, Pray for us all. Before 1 reach
Wikieup, the road gets mean. A good two-lane
i 34 feet wide; enough shoulder outside the
white fog lines to duck from someone else’s
drift. Here the road's 24 feet narrow. Gam-
hiers drive 93 back to Phoenix in the morning
after all might at the casinos: “Drunk, tired,
broke, and mad,"” a wrecker told me.

About 30 miles south of Wikieup I get stuck
behind & motor home with Alberta plates—
another snowbird in search of sun.

On a curve to the right I glimpse the high-
way past him: completely empty. Here's a
straightaway at last. T drift left;, a foot across
the dotted vellow line, and look

Help! There's asemiright on top of me. The
buffeting air slams me. A wall of iron pipes
booms past and is gone. I shiver, hot.

The Hard Ride of Route 03
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D-“”"”F.’ desolate stretches of 95 —like the one near Nevado’s Mormon

Mountains—itests stamina and common sense. “People know when th &V e

getting tired, ™ says Sgt. feff Mundwiller of the Nevada State Highway Patrol,
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he QOK, but they keep pushing.” To Alamo . . . Ely .. . Wells A major cawse
of acciderntts,” savs Mundwiller, “is people falling asleep behind the wheel™



“In some places there might not be
many cars on 93, but I would never call
this highway lonely.™

HIS WILL BE THE BEST milk shake
vou have ever had on the pinnet
bar none.” Whew, I'm ready
I've crept into the village of

Wikieun to visit Paul _-'1-1"'-- ;-1'-‘1'_-FII_'I|,II' ||I_' '|'|:_'
Chill Factory. Faul has a ponytall, small red
sungiasses; and a background teaching young
doctors business management at the Univer-
ity of Utah Medical Center. We may look like
hicks out here on 93 in our Levi's and old
trucks, but don't count on it
L hey call this Blood Alley,” Paul says

gemially over the whir of the machine. He ges
tures brogdly and slowly, all poise and pres
ence, like an actor delivering Lincoln. Lyn, hi:
wife, comes in, and—1 can't believe it—it
turns out she's from the Bitterroot Valley,
thousand miles up 93, less than a2 hundred
miles from my home

"Her familv's been on 93 for 2 hundred
vears, Paul says

¥y truck chugs a guart of o1l and rolls on
sorth of Kaingméan there' s a hand-painted sign
PUL 4D DY 50medne angry about nis lnss to this
road. "EILLER HICHWAY, it reads, red on 1
vellow. “CAITTION

| stop at an antique store that has a Con
lederate ag 1n & window, and Cralg Cherry
gives me veiled warnings about evervthing. A
Doberman s chained in the vard

“There’s some sly dogs out there,” he says
He i=n't talking about the Doberman. “Al

=t they think thevare, ™ he savs. He pestures
to & long slope west of the highway, which iz
covered by A haphazard city of trailers and
homemade bhomes, as if there'd been a flash
Hood of hoases from Kingman. Task who lives
in the boulders above his store. “We keep to

irselvesin the desert,  he savs slvly, tlipping
g short stick over and over 1n his hand

I drive up there and meet Jim King: King

Working girls welcome a cowhoy to the Big 4, o
legal bar dand bordello in Ely, Nevada—laorgest
fown within a 100-mile radius. Owner Mel
Clifton belongs to the Chamber of Commerce

and last year helped sponsor the Little League;






what an Arigona rancher might call a nester; a
man and wife on small acreage, on a thin liv-
ing, with a backhoe, acouple of triucks, several
outbuildings. Lot of nesters along 93.

King has no well. He hauls water for his
double-wide trajler {rom the city of Kingman
ina 280-gallon tank in the back of his pickup.
Costs him $1.40 per fill-up. He even grows
onions, Brussels sprouts, broccoli, and cab-
bage with the hauled water, planted in the bed
of an old army truck. The truck bed's on stilts,
so-hecan sit in the shade under his garden.

COME TO HOOVER DAM in the dark.
From here, wires and pipes lead
away. Western cities haul power as
well as water, Highway 83 goes right
acriyss the top of the dam, and the traffic slows
to 15 miles an hour to cross it, caught by
the narrow roadway between walls of rock,
acres of concrete, miles of shining water, and a
web of high-voltage wire that glistens in the
night. I park and stand beside the water,
watching the parade of cars and trucks as they
glide past under amber lights, a strangely
patient movement for a highway, as if the
wiorld had run down.

Or maybe this is a shrine in which even
18-wheelers must walk =zoftly. Solemn bronze
angels stand watch by the visitors center, and
on each post of the guardrail by the dam
tonight stands an empty pop can, Coke, Pepsi,
i UP—each can reflects the slow-moving
lights, Someone questionable, with a curious
and appropriate devotion, has offered alumi-
num candles to the steel god.

From the air, at night, Highway 93 north of
the dam is a boulevard of light —malls, conve-
nience stores, fast-food joints, and gas sta-
tions—all the way to Las Vegas. It's a long
spear of glitter shoved intothe bonfire. [ follow
it straight through the blazing city and then
outagain, heading for Lincoln County, theone
partof the highway where I always seem to get
in trouble. I don't know if I remember the
trouble more or the people who helped.

In 1974 Debbie and I landed here in an

54

ancient plane and a brake failed. We got help
from Bill and Bob McCrosky's Texaco sta-
tion, towing service, and bar & mile from the
airfield, A few years later [ landed there, low
on fuel, not knowing that the airport fuel
pumps were empty. Dan Devlin, who worked
at MeCrosky's, gave me a ride to Pioche to
pick up five gallons of high-octane car fuel,
Then, just last winter, 1 flew up out of the
warm South, intending to camp, but the tem-
perature was only 10 above, There was Clyde
Mecham at the airport with an old truck, wor-
riedd that 1 might {reeze. He drove me to
MeCrosky's, where the bartender, Cordelia
“Cordy" Benezet, gave me a ride to & motel in
Caliente in her old station wagon.

“The people here are friendly,” she said.
When I agreed with feeling, she modified it

"Idon’t mean enfgoing frendly,” she said.
"1 mean they're generous with themselves."

Now when 1 get to Panaca, it’s day again
and there's somebody else in trouble. It's
Reves Martinez, who has been driving 93 all
the way down from Twin Falls. Idaho, with
his family, towing & broken Chevy pickupona
L'-Haul trailer behind a big old vellow Dodge.
Two hours back up the highway, where
there's nobody, a trailer tire blew and ruined
the wheel, Martinez managed to jam the
Dodge's spare on the trailer and got to
McCrosky's. Bill McCrosky finds him an old
wheel and tire out back and puts it on. There's
no charge.

"Got to give "em credit,” Bill says as they
pull away. " Most people would have made us
come get 'em. They figured out how to get it
here. Saved us the trip.”

NOTHER DAY, another quart of oil. I'm
off, past Pioche out into the wast
spaces of the geologic province
called Basin and Range: long
vallevs that drain only into themselves,
bounded by austere mountsins, populated by
cowsand coyotes. In the heart of this is Geyser
Ranch, where I stopped late last vear,
In the ranch house Kathy Baumeister was

National Geographic, December 1002



Drving for the dipstick, Georgette Jessen checks her oll af Nevada's Schellbourne Station, on the

former Pony Express trall. Although the nearest town, McGill, {5 27 miles away, Georgette
thinks about moving to Wyoeming or Montana because "there's getting to be a [pt ||_|"||I:'|rlll|':' harp.™

making gocd, thick boiled coffee. She remind miies. Klv stands hgh and windy ata junction

el me of a cowboy poem heard 1o Wickenburg of vallevs and highwavs, 03, 6, and Route 5

. . . nicknamed “the lonehiest highway in Amer
w1 l.I il ! if It Ilr.l Illr '.. 1 ¥ & i
e . 1A | drive past the junction thinking: I
ind waon 'l \GoR for frois . ; 5
: : ; il sormie places there might not e many cars on
Anotan il comes of 1eidom .
| i I'-I .'.--I |- % 'J :-ll:l-l R -.-.Il-J-I 'I.i._'..llll' -.-.-- !llll'.-l-.
| a4l '-:._.'.I-'-I.I-I-lll L -I.II.-lllll. W

'he road runs fast, but T stop and let slow
Mer husband, Luke, the ranch foreman, ness catch up with my life at the zas station,

wvas talking to Sean Keele, who had broughta  motel, bar, and café at Schellbourne Station

flathed load of hay down 93 from Twin Falls. 40 miles out in the desert north of Ely,

Purtied aut Sean waz related to my friends Lyman Rosenlund, who owns Schellbourne

Loynn and Ruby Keele, who lived up in Idaheo Station, wears stained overalls, red Bud-

near Debbie and me. They ran one of the weiser suspénders, a blue shirt, and a gues-
smallest post affices in America, where they tionable hat. His talk is slow and quiel
cacheted envelopes with a woodcout of | When I dropin forcoffee, Lyman s reading

grouse. Lynn and Ruby are dead now too the Wall Streef Jowrnal. At the bar George
Luke showed oean a prece of wrougnt silver Murrav, a trucker on his way down 93 out ol

“"Cowhov without silver. " he said, “might az Montana with a lond of potatoes bound for Los

well work in Texas.” Angeles, ents ham and eges cooked by Charl

Ancgther guart ol il. another hundred ria "Charbie” Resenlund, Lyman'®s wife

Fl
W |

Fle Hard Ride of Route 93



“Isolation breeds a state of mind. “There's a strong
feeling of self-reliance. If this were the Baltics,
we'd be declaring our independence,” ™

Lyman points to a story in the Jowmnal and
says: “After pnother 30 vears they'll prove this
planet was not made for civilization.”

“Great breakfast," says George

Lyvman and Charlie came herein 1953, Out
door toilets, no well, no electricity. The power
dicdn 't get here until 19574,

“All we bhad was whiskey, shot glasses, and
four kinds of cigarettes,” he savs. “Those
miners was in here every night. It was so easy
tomake money. Hiseves are blue and quizzi-
cal. Behind him a waterfall splashes down &
little rock wall. Rubber frogs play on the
stones, eved by rubber snaklies.

We sit. George eats. Lyman reads. [ sip
Outside a covote crosses the road to go singon a
ridge—tough, adaptable, opportunistic, wild,
free, clanmish, Not unlike Lyman and all mm
other fnends on this open road

“Those days,” he zays at last, “if vou
couldn't get a job, you could cut cedar posts or
Lhristmas trees, or sort ore. You could do lots
of things. Today it's even difficult to acquire
dyvnamite, Hell, we used to put it under the hed
Lo Reep it warm. Mom and I knew the United
States of America at its best,”

¥ BREATHER'S OVER. Blacktop
rolls out. The speedometer
kesps climbing. “Speed limit
out here,” Luke Baumeister
once said, "is Peg the Needle.”

A memory flashes in the rearview mirror of
my mind. OUnly a few weeks before, | had been
ricding 93 with the Nevada State Highway
Patrol, handing out tickets to guys like me

“(yod bless Americal” Sgt. Jeff Mundwiller
had sald, reading the meter. “Eighty-four
miles an hour. Give me a break!” He reached
up and flipped on the lights. After he got back
from writing the ticket, Jeff had looked at his

Herding sheep (or is that sagebrush?), George
Bishop rides the Nevada range. A few months
later these sheep really did disappear: They
were sold following a dispute with the Bureau
of Land Monogement over gracing rights.

56 National Geographic, December 1002
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chart of fines: “That'll cost him 171 bucks."

[ drive 93 —nt 55,

This whole road's a small town. T drive 147
miles north, and it's like going acrozs the
street. | find myself standing with a friend of
Lyman's—rancher 5Steve Boies—near the
junction of Salmon Falls Creek and an irriga-
tion ditch built by horses and men about 1910,
We talk — of course—about water.

“This 15 the lifeline of this ranch,” Boies
eays. “Crane!™ he adds, pointing at a sandhill
crane rising from a field. “"Water's what
miakes it all possible "

We get back in his pickap truck and drive a
dirt read through sagebrush.

“Deerl” Boies says: A dozen mule deer
hound up a hill.

Baoles manages the ranch with his wife, his
mother, and three emplovees; it's a different
operation than it was before his father died in
1976. Then therd were more hands, a bunk-
house, and a cook. Boies only misses part of
that. “Nothing's worse'n having a damn
ornery cook around, ™ he says. “Never knew a
cook wasn't ormery.”

The Boies family owns 14,000 acres and has
a permit from the federal government to graze
113, (00 acres more— mastly rolling sagebrush
hills. and grassland managed by the Bureau
of Land Management. Their private land
includes a number of isolated 40-acre chunks
around the springs that Boies's grandfather
bought back in the days when owning water
gave you use of the land

But under pressure from environmental
groups;, the BLM is changing its policies.
{(Some groups have raised the cry " Cattle Free
in "93," meaning the vear, not the highway. )
Back down at Schellbourne Station, Lyman,
who used to run sheep, saw his allowable herd
stze go from around 900 ewes to 498 in two
years before he sold the sheep.

Here on Boies’s ranch, the agency has pro-
posed rules that would let Boies graze certain
portions of the BLM land near streams only
one summer out of four.

“The days of ‘control the water, control the

58

land' are over,” Boies: says, “If there's a
threat to life as it is along this highway, it's
government policies.” We bounce on down
the road. Boies shouts: “ Eagle]™

HE ROAD DRAWS ME ON, away from
beautiful deep sunlight of after-
noon in the high desert out into
low windy clouds and nightfall

narth of Twin Falls. [ rise and fall as the road

crosses hills of lava, the lights of small towns
showing occasionally in the distance. It feels

exactly like sailing ten miles offshore. In fact, a

lot of large yachts use this part of Highway 93:

riding the swells of rock on their flatbed trucks

to avoid overpasses on the interstate.

Once 1 came through here, past Craters of
the Moon National Monument, in & snow-
stormal 2 a.m., hurrving home to Debbie, and
drove 93 for 20 minutes without headlights
because I could see better through the snow,
Thewhole 20 minutes | met no other car, but 1
saw two mule deer and a covote.

I turn left at Arco and head for the magnifi-
cent mountains of the Big Lost River Valley
and the village of Mackay, For me it's danger-
ous territory, close to the bone. Debbie and 1
moved to Mackay in 1971, when she was 21
and 1 was 24, and we Teft in 1976, but from
where Istand today it looks like the best time of
our lives. As I drive deep into this utterly
familiar landscape, I have a strange detach-
ment. A young man lived here who had my
name and looked like me and really loved his
wife, but | can't quite remember him.

What [ remember now is driving back to
Montana through herein June of 91 in amotor
home I'd rented because Debbie was too sick
to ride in o car. I was going back to Montana
after taking her to her sister’s house in Califor-
nia to make her last stand against the cancer.

| drive slowly, tryving to catch the storm of
memory that roars past somewhere overhead.

It iz elusive. | park the truck by a bad bridge

over the creek and walk slowly home,

It iz an old log homesteader’s cabin out in
the sagebrush, with cottonwoods around it

National Ceographic, December 1002



“Dugout Dick™ Zimmarman Hves in one of his hand-dug caves and rents out nine others south of

Salmon, Idaho, Sharing the hillside with his goat, Billy, the 76-year-old Indiana native came

here in 1948 to get away from it all. “But they re finding me,  he sdays with a laugh.

We had

chance while wandering

happened Highway 93 by
mitedd

the house bwv chance

IpOn
around b
States and had found
while wandering around this valley. 1 had no

iden then how vnusual both house and hiich-

wayv were, and how unbkely 1 would bhave
been to find such a wild and beautiful place to

re but on this anachromstic rosa
nf each
sur dirt road, and wi

[Ive anvwhe

Much
bilack
walk a mile to

was always 40 |

winter, snowdrilts would
would have to
he house. 1t seems now that 1
elow and the wind was alwnys
CoB e D
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Arrosz the Gl

could hear

biowing, Butshe hung i with me

meals. heard oul my heartache, ana

with me in the bitter wind

epnpehrush =slope we home long
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cottonwoods sound of the sen

The door It mever was. I'h
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Man, 1 hit those bas Fhen, in July
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ears and 11 1-.::-"- after we
she died
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()i'.'l' foothall pame remaing for [daho's Challis Hirh School Vikings

wiho ve had a disappeinting sedason: seven games without a victory. Heading

down 93 to battle Arco’s Butte Pirotes, seniors Lawrence Lisonbee and




co-captains Chris Rowland and Kvle Castle prepare with quidet determination

-hut they lose again, 14 to 7, "It just didm't fal [ tngether,” says Chris. None-

theless, foothall has tought fvim a lesson: “You have to learn to keep a temper.




with varnish. The varnish isstill there, but the
daysaren't

The storm of memory roarsaboveme. | can-
not touch it. Then Twalk away from the house,
and out of my mouth come unplanned words:
“Debbie, where did vou gor™ The storm hits
like lightning and I'm on my knees in the
sagebrush,

DRIVE g3. Fast, In this nation of cars,
road noise and heartbeat thunder to-
gether, like a Chevrolet commercial,
Mackay's gone. Challis passes. The
canvon of the Salmon River rises on either side
like the gates of a refuge, dryv golden walls of
rock and grass in late sunshine,

At last in need of a voice—the more ques-
tionable the better—1I stop along the river to
visit “ Dugout Dick™ in ane of the 16 caves he
has built of stones, adobe, old lumber, car
parts, and tires in a talus hillside. He plays me
hi= puitar and talks about ghosts,

“Bonme comes o visit me." he says, all
scraggly gray beard and sincere eyes. "She
wias my common-law wife, She got beat to
death by a drunk in a spud cellar in '63."

Dugout Dick is 76. His réal name is Richard
Limmerman. He's lived here in a cave since
1943, To pay his bills, he rents spare caves for
31510350 amonth, milks goats, and sells tour-
118 religious poetry.

“1 been out of the body several times,"
he savs—no wild gestures, no rolling eves.
“Another time | floated to another planet"
In some places this kind of man would be
put away out of sight of the normal world, but
on 93 we still love him. | give him a ride to
his mailbox and drive to Salmon.

01l change and lube: $21. Salmon, ldaha, is
one of the most remote and isolated towns on
93: 2,941 people 142 miles south of Missoula
A mill town, a tourist town: People fly from
here into the vast wilderness areas to the west.
But isolation is relative: People in remote
places up and down 93 are like soldiers in o
hospital —there's always somebody worse
off. | remember driving with Steve Boles—

¥,

who is also a long wayv from mnywhire —and
he pointed behind us at o four-wheel-drive
wagon turning west.

“You think we're isolated,” he said. “They
hve 30 miles back there off the ol We're
uptown compared to lots of ranches ”

lsolation breeds a state of mind. “It"s coan-
servative here,” said Dick Hauff, a retired
LI. 5. Forest Service supervisor. “There's o
strong feeling af self-reliance. I this were the
Baltics, we'd be declaring our independence.”

I had met Dick one day a few weeks before,
when 1 rode the bus from Missoula to Salmon
to Arco and back. T use the term bus loosely.
From Missoula south I traveled in a 1980
Dodge van with 186,000 miles on it and a bun-
gee cord holding the hood down. It towed a 16-
foot horse trailer of freight, which happened
t be hundreds of small wooden hoxes for a
cheese factory in Salmon. From Salmon the
bus was an extended-cab one-ton Ford pickup
driven by a young man with hair down his
back who wore a Harlev-Davidéon T-shirt

Turned oot that the Harley driver. Les
Murray, was the least questionable of our
small group, except for a polite woman riding
south from Challis. A 14-year-old boy who got
on in Mackay inadvertently explained why
parents up and down 93 like to sav: “Great
place to raise kids." He wore a dark cowbow
hat and a couple of earrings in his left ear. He
was going home to Las Vegas.

“I'hate it here,” the kid said. " The teachers
know vou too good. Youcan't do mothin’ "

“Someday,” Lee said later, “T'm gonna
drive the mail." It got dark going hack to
salmon, and Lee listened to o talk show on
KFI in Los Angeles. We passed occasional
nouse lights where he drops off Avon supplies
to ranch wives every month. The eyesof deer
shone in the fields. Callers to KF1 nrgued
about trade relations with Japan, One car rose
out of the night and flashed past. The road
wenl dark again. KFTin the Sky reported bad
traffic on the 91 Freeway in L.A. “*Amazing
the things that happen,” Lee said.

I follow Lewis and Clark’'s route out of

National Geographic, December 1092



[his land is whose land? The vexing question pits environmentalists against mill owners like
Montana's Peter Larson. who fears that further government limits on timber sales will cost ligm-

herjacks their jobs. "The Lord put these resources here for us to use,” says Larson.

silmon and cross Lost | rail Pats an 20-mik environmenial activism that loggers beligve
ar-hour switchhark s NPT ::-._l_':-- wr them out of the woocds, Much
You can drive the pass many, many times  farther back, in 1979, Debbie and | bought

too slow . " said Mary Riley. who ovwmns the Bt ind north of Missoulaand came down to St
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nto Montana, and the character of the lan shipping even to Japan, to design and ordet
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Bur'ﬂ-m.! by a freak windstorm, Georpe Stritcel’s roadside variety

stand survived to keep serving up its eclectic mix of merchandise in

Hawvalli, Montano. Blow by and you'll find fresh fruit, candy bars, old



hats, tools, real estate listings, kitchen utensils, posteards, velvet paintings,
and ¢ customized Harley-Davidson motoreyele. "To put it delicately,™

savs a neighbor, George’s place “is crammed to the full with stgff.”




romd. Just out of Missoula environmentalists
are worried that a larger road will be a barrier
for animals, because the forests that close mon
93 at a pass provide the only east-west crossing
carridor for wild animals for almost a hundred
miles in either direction., Even walves have
crossed there, and & mountain lion using the
corridor killed a child there in 1989,

In Arlée, where the woman lived whao held
my hand that mght in the ambulance when
what might have been a heart attack or appen-
dicitis turned out to be only akidney stone, the
debate is simple. People here argue whether
the road should go through town—which
would result in sidewalks, gutters, and street
lights for the first time—aor bypoass it, which
would be quieter but might sink some of the
few small businesses that hang on in Arlee
now, living close to the bone.

(ORTH OF MI550ULA | pass p place
that ought to bear a cross made of
iron. No one here will ever forget
the great Valentine's Day train

wreck of 1990, when a freight pulled by three

locomotives tried to take a 25-mile-an-hour
curve at 72 and threw some of its 37 cars and
mountains of loose lumber outl onto Highway

93. Amaxingly, no one wis killed, The two

engineers, who were later fired, claimed to

have been in o "reduced state of awareness "

The CB crackles. One of the many truckers
hauling wood chips to the pulp mill in Mis-
soula is flirting with a woman on a radio at
home, I drive truck, " he says, “but 1 ain't no
truck driver " In the solitude and mist of early
morning [ follow 93 past the wooded coves,
the quiet villnges, and the astonishingly calm
waters of Flathead Lake;

“1t looks like the lake gradoally turned
white and reached up to touch the sky,"” my
daughter, Erica, who is now 15, wrote in her
journal when we covered the same ground just
before Christmas last year. A little later she
wrote: ""'We are in Canada!™

In Canada Highway 93 isa provincial road:
British Columbia 93 and, later, Alberta 93,

ale

Pasi Cranbrook the Canadian Rockies grow
huge on the northern horizon,; vast but weight-
less in snow and alpenglow.

And with the mountaing comes another
transition, as pronounced as the thickening of
the forest north of Salmon but entirely human.
It happens between Canal Flats, where every-
one works at the mill, and Invermere, where
people work at resorts. There s highway domi-
nated by those who use the land for a living
becomes a conveyance for those who play on
it. The transition zone is turbulent.

“Canal Flats iz just a dirty littde logging
town, " said A manager at a resort when my
kids and I stopped there a few dayvs before
Christmas. " Very rough. Ethnic people. The
palice don't want to go down there” She pre-
ferred Invermere: * Lot of quaint things there:
glnssblowers, artists—crafty people. Don'i
evien consider Canal Flats part of the valley.
All their money goes into their vehicles ™

| like Canal Flats. There's lots going an
there tonight, The curlers are having a Lum-
berman's Bonspiel over at the ice rink, sweep-
ing and sliding, and there's a dance at the
community center. 1 choose the dance.

By ten the center is packed: Fifty or more
young couples jitterbug and two-step to Rose-
anne Cazsh and drink vodka, Bacardi, or beer
at two dollare a paper cup. Outside, 8 kind of
round-robin fistfight goes on all night, a= much
a ritual as the dance; boys changing partners
while girls watch.

Jocelvn Sagar, who's taking tickets and sell-
ing hot dogs, has the last word about this area.

“Invermere is 4 tourist town,"” she savs.
“Canal Flats is a people’s town.™

The village of Lake Louise, the gem in the
heart of the Rockies, looks like the ultimate

tourist town, The first time I called the famous
Chateau Lake Louise, the public relations
woman said, sounding snooty; “We don't
think of ourselves as being on Highway 93"

Yeuh, T wanted to say: You don’t belong
here either. All vour money goes into old wine

But the snootiness was a facade. These
people are just as questionable as the rest of us

National Geographic, December 1962



Change arrives at a glocial pace nedar Canada’s Columbia Teefield, where 93 weaves befween

Banff and Jasper Nattonal Parks. Says @ nearby resident, “What vou'd see here 200 vears ago

you 're gonna seé today " —a point nol lost on visiting hikers, rock-climbers, and horsebach riders.
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“I'm tired. 'm happy. Trains are rollin’, picking
up where my highway leaves off. As in life.
one thing ends. but everything goes on.™

BE—unadorned, beautiful, close o the hon
| drive 93. But 93 ends, T cross the wide,
Oralces stream of the Athabasca River and
ome o Jasper, Alberta, population 4,500
A long way Iram Phoenix. But this is apain

'.'-ll:l-.all'_ RSO 5 LW T | his I-_';r|_|.:i 11
National Rallway emplovs about 400 people
here, hauling coal, grain, suliur, polash, and
umber east and west through the Rockie:

[ drive through the rallread vard with Steve
Worl, vard operations coordinator. He's driv-
en all of 43, we share memories of Hoover
LDiam, "strange place.” Mule deer and fat elk
prozé between the L rks II'-_'.,|_|_- eating ;I .-_|_-;
Ze Troin the grain hoppers. " Evervthing we
have that has wheels & rolln :
“And it"sall rollin® through here.™

U'm tired. I'm happy, Trains are rollin
picking up where my highway leaves off. Asin
life, one thingends, but ever LHIDE 21M=s On

A grain train pulls in, and-an elk moves out
of the way with a breathy shrog. A derk-
I&Ired voung woman who can t walt another
ve minutes jumps from the forward engine as
it s sbill moving. A red backpack's slang on her
noulder and her long hair's blowing, and she
heads for the office s out and go some
where important. Mavbe it's 4 man, or 4 mazr
and a chld, or & priccious solitade, or a hlue
hand at the Astoria bar. Doesn't matter: Hen
lonmng-catches mil

| watch her go, wishing for something 1

cian' thave. She strides away avross the tricks

I 13 [Nl oviaie that jumped the raal
IIII':-Ill.--'.III ._I_.Illl. | | . l ||'|I:|I|! I_.||'“. 1 I'iIIIIII |
g 1 LIEl |-.'|'_ ||_||_| | SEruneg |.l_'-_'|.;-|
trung oul, opportunistic, adaptable, hard
L 1 1
I||| __|| :' :lll::lll :I'-.!|. % ;I.I'. -rIIII ..Iilll £ '.I_III.l.

pen, big-hearted friends of mine who live

|||-" Loy T vone o tE11s |'-_|='|' COVALCL,

[ live on 21, Envy mi :l

“Lewvis the kind of horse who'd take you
through anything,” sayvs Jodee Dixon, a former
guide in Alberta’s Tonguin Valley. Her troil
advice isn't half bad for the highway: *Hold on

tor the horm and have foith in vour horse. ™






Nepals Sherpa people prosper amid dizzying change as climbers

-
L]

By JIM CARRIER
Photographs by ROBB KENDRICK

LIS AT SR ISEATGET

HE FULL KHUMBU MOON it the Ide
ke frozen lightining as the shadows
of the Sherpas slipped over my tent,
| istened, halfl pwake, to their gen
tle soundy: the jingle of crampons,
the creak of backpacks, the resonant hum
of men chanting mantras. Juniper smoke,
incense from their offering fire, aeeped insid,
the tent, and I anxipped Lthe Nap to the pre
dawn chill, Thoy sathered nearby to adjus
their loads and drink ot milk tea. Then they
wiere gone, winding through the |agged
Blocks of tee at the base of Mount Everest,
tradled by a fading "UOmmmmmm."”

Cin the flanks of the great mountain that
pordérs the land where they have lived for
Centuries, the Sherpas were at work. Hut this
eXpecition was untgoe; For the first time an
all-Sherpa team was climbing the workd's
highiest moutitain. These men formesd the
1991 Sherpa Everest Expedition, and they
curried the pride of thelr peopls

This {s our expedition,” =ald tewn men
ber sonam Dendu, who had réached the sum-
mit of ¥ount Everest twice betore. * It = for
all the sherpas.”

An ethnic enclave of 35,000 Buddhists v
ing mainly in the Hindu Kingdom of Nepal,
the Sherpas are well-known as hizgh-altitude
porters for mountein expeditions and guides
tor tourist treks. But that image is both
recent and superiiciyd, Lt Westerners ¢ri
aled a Job market in the early 19005, Sherpa:
never scaled mountains, They passed among
them with respect, acknowledzing distant
penks as the homes of gods. Qutsiders.
despite decpdes of hirmg Sherpa expertiss
and labor, selilom have f'J!l_‘. mderstood the
=Herpn hentage

since the hingaom of Nepal opened 1ts




and trekkers descend upon their motntain Nome.




14:-.' spires line a rugged trail as the firgt all-Sherpa cxpedition forges toward Everest, high-

eft of mountoins, Sherpas hove assisted forelgn expeditions scaling perifous H imalayvan



peaks since the early 19005, The world took notice in 1953 when Sherpa Tenzing Norguy
and New Zealonder Edmund Hillary won the race to be first on Everest's summiil



borders in 1949, Sherpa culture has been
tested. 1'he economy has been restructured b
mountammesring and commercial trekking
Foreats have been denuded for visitors
campfires, Gore-Tex parkas have replaced
cahas, traditional mobes, and snickers bars
have become as common as vak butter
Although the Sherpas’ lives improved
materially, some feared for their culture and
n the mid-1980s began an «ffort to regaimn
thetr ethmic bearings, reviving traditional cer-
gmonies and puliding cultural centers. And

2-vear-old guide nan
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=
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H

WO WRS once a servan
111 .-||-."|II"'_. a Everest climb to g Ay Domage to
legendary Shi rpa mountaineers. " We wand
to take pride as a people spart,” he said
ymerican Feter Athans, who had scale

Everest io 1990 with Lopsang's assistance,

helped raise money for the expedition, and 1

was invited to write about the Shirg

d
hrough the window of this historic climb. |

wotlld rendezvous with the team at the Ever-

I 8 =_-|'.'|||||

esl Base Camp, and as they tackled the
mountain 1 would undertake a parallel jous
ey: | would visit their homes, meet their rel
atives, hike along their village trails. As they

reached for the hetghts of the earth, T would

xmore the heart of ther cultar

"HEN 1 FIRST VISITED Khumbu

the Sherpa region closest Lo
Mount Everest, in March 1901, 1
was dispirited by the commercial-
tation, At the closest airport, at Lokla, | was
srected by 4 sign reading “Sherpa Coffes
shop" and by vendors selling imitation
[Nbetan jewelry, actundly made in Kath
mandu. A [ine of people awaited work; dur
ng the spring season thousands of trekkers
angd twio adozen expeditions arrive here need

INE FLOes arn

.: :'I!:r""

sherap Janghu, my guide and interpreter
for the next three months, had hired & second

SNECEEL GNd TWO 2082108 (Malé COW-YaK Choss-

breeds) to carry our dufifels to Base Camp
AL we made the two-day hike to Nameh

IR ZAT. wsuaily -I||':'i L"-.-_|';|| e fhe unotiicial




F 3.1 - r .

I'he Sherpas  own ascent

Prover flogs wove, Budidhist blessings to the cepedition teom (Left), gathered af Boase Camp,
Later in the Khumbu Iegfull, a elimber measures every step across a hundred-foot-deep

crovasse fabove); one slip could send him into the foy abyss. Muffled by his axviien miasl,
Ang Temba (below, at right) radios from the top of Everest




Apple Pie

sheranp

we passed t

camtal of Khumbu

FrESTREINR

nimself, through the help of a wealthy trek
xer he befriended, ownes the large P
1 Mamche
xcursions into the count

Amiid the rock-and-ire jumbde of Base
Camp, &t 17

MO TAIT R

UL Teet E introsd i

i ']
i !|||' Ersl ol Fuis

rpa team: =sonam Dendi,
lenzing Tashi, 3
a married monk: farmer Ang Rinnng
My imin 1 asht, 31

g sloncm

who, like Sonam, had

Ang Temba,
5, the anly high schoo) sradusats
Gvalu, 39, father of six and a farmer:
Lsvalzen :;'_'||_;_'_:|.'__ the oldest a
workmg his 13th Everest expedition
ncluding Peter Athans and other

i aid the push

port team
foreigners

'he Sherpa team had been picking its way
I.|.|"'.|-|| HTHINE Crevnssi L0 sel L sAlE rogte
of ropes and ladders through the treacherous

Khumbu leefall, returning to Base C

each night. They regarded danger philosophi
cally, "Chmbers have manv reincarnations, "
saild Tenzing Tashi with a laug]

Un April 1 the Sherpa Everest Expedition
beian its ascent, leaving Base Camp to estab

lish the second of two camps in the Western
Cwm. The sherpas burned mcense as an of-
fering and headed for the peak thev call Cho-
:Il'll'.I!'-_'ll.I — Yendidees ot het “!' 'I'." Wil !|
HERPAS FIRST REACHED this part of
the |

migrating south rom & land o east

madavi o the 16th eenturv

ern Tibet called Kham ( sherpa”™

means eastern people’ i Dibetan), settlmg

lII _|.r.'|.'|.'.'_'. |:..- ."'_"||.'I|I|II.'.'| H l'llll i r'_'.'.'.l'-'| L



Wrapped against the chill, buyers and sellers

negotinte narrow paths above Namche Bazar
(Teft). The Saturday market is the lorgest in the
Ehumbu region, attracting throngs of vendors
from surrounding areas. Maost sellers, like

a man peddling dried corm (above), are of
other Nepalese ethnic groups. Many Sherpas
have found a better deal—running lodges

for trekkers and climbers.
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after 1949 climbers were able to trek right
through Khumbu to reach Evéres

In 1053 New Zealander Edmund Hillary
and Tenzing Norgay, a Sherpa ralsed in
kKhumbu, became the first to reach the
20,02 B-fool summit. Some Sherpas accused
Tenzing of killing the golden goose; the:
thought the feat would ¢nd mountaineering i
the Himalava —and their Hvelihood. Tt did
lt apposite. By 1976 all but eight of Nepal’s
.f.‘_'." I "Ilf |l|. FH ks hiad be Wl hl[l' T || T |‘|r_'
tourist-trekking business had blossomed, and

sherpa hife was changed forever

Tll|:|-':‘_-' more than half of dll Sherpas live off
tonirism and mountainesring. Cooks, puides,
ind camp staff are among the best paid
peaple in Nepal, earning as much as 51,200 a
vear in n country where the averase annual
Income 15 less than 5175

aherpis themselves rarely carry loads on
tourist treks, they hire three-dollar-a-day por
ters from among the Rai, Tamang, and othe)
local Nepalese ethnic groups who aspire to be
sherpas,” which hos become a job ttle fora
mid -l.'-'a:-l camp nssistant. T'he Sherpas who

rardous high-altitude expeditions

Chne shy, one show-off: Young Sherpa girls
muaster the art of bubble gum (below), a trecal
browght by foreign trekkers. Camping in
private fields (rigit) for five rupees (about
15 U 8, cents) a day, trekkers leave prob-
tems as well as profits. Their trash litters
camps and trails
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N KHUMBUY, a world of sheer ¢liffs and
plunging gorges,
adls, no motor vehicles,
electricity except in three villages
(roods arrive on th

there gre no paved
no felephones,

¢ backs of porters or yaks
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Vet news ._m.- eis at remarkahle speed along
the trails. Sherpas hail one ~r|H1"|L-' with,
"Where are yvou coming from?"” They love to
stop at tea shops and gossip, 1l|]i|.'.'ll'.']'l sherap
left his toothbrush at home, two brushes
appeared out of passing knapsacks; word
had reached his wife, Lhalkpa Doma, througt
the Sherpa trail telegraph.
Al the Panorama Lodee, Sherap’s (amily

moverd comfortebly between traditional and
rendy. Each morning Lhakpa poured fresh
water into seven bowls. an ll|:| .|r|!7r, to Bud
ttha, and layv prostrate before the family's
private altar. In the evening she sometimes
dazhed out to watch Indian movies when the

electricity was turnéd on in the village.

In the dining room, tourists ordered pizza
and French fries. In the kitchen the family
ate dal bhat (lentils and rice) and curry made



anks confure ferocious gods while performing a ritual donce that sets evil-thwarting

voundaries around the village of Junbesi during the five-day Dumje festival. Opening the







with meat pulled from a goal carcass hanging
aver the stove and washed it down with the
ubiguitous homemade beer called clhane.

{Jn saturdays the family shopped at the
weekly bazaarin Namche, where Sherpa
women haggled with Tamang grain porters
and Tibetan traders weighing vak fat on
hiend-held scales. The barasr also sold sweets
that have brought tooth decay, but the family
now brushes regularly, and a Canadian
trained Sherpa woman has opened a dental
clinic. Sherup knows his morhing cough is
from too many cigarcttes, and Lhakpa trims
the amount of buttery Tibetan tea they drink
because of hypertension diagnosed by West-
ern doctors

N THE KHUMBU ICEFALL a wall of ice col-
lapsed in the late afternoon heat on April
4 as three of the Sherpa climbers were
descending aluminum ladders. Lhakpa
Gyalu plunged 40 feet into a morass of ice. As
team members scrambled to find him, word

o tree 15 too tall for Lhakpa Tseri {(ahowve).
Bovs cut dead bronches and sometimes live
ones—an illegal act in Khumbu, Once cut for
fuel and building, trees here are now scarce
and protected. Law permits the six main
beams for this two-story house in Namcohe
(right) to come from Khumbu; the rest of the
wood comes from lower regions.

a1

of the accident sped to Lhakpa's home villnge
of Phortse. His father, Minegma Tsering,
wept at the news. “ They've taken my other
=on too!l”

By the time I met the 70-year-old Mingma
two days later, word had arrived that Lhakpa
was salely off the mountain, with anly a bro-
ken ankle, Mingma was a sinewy man with a
cordinl and expressive fnce, whose life was a
catalog of the trinvmphs and tragedies of
Sherpa mountaineering, He had climbed and
trekked for 55 vears. He had earned a Tiger
Medal from the British, given to the best
chimbing Sherpas, and a thick stack of letters
of recommendation, now torn and vellowed
“A very tough Sherpa who would accept anv
work cheerfully,” reads one letter. Yet he hias
no pension for 8 lifetime 1 the mountains.

Ten years earlier Mingma's vounger son,
Pasang Nima, had died on a climb. “He was
with a team caught in a storm,” Mingma toid
me as he poured dough for potate pancakes
onto a flat, heated rock for our supper
*They waited four dayvs on
Lhe Lhotse Face. They were
Lraversing when an ava-
lanche swept him 3,000 feet
down, He lived two days
mare after they recovered
him, I talked by radio to the
sivdar, the chief Sherpa,
who asked, *“What do
you want to do with the
bodys’ ' Mingma paused as
if remaking the awful deci-
sion, " "My son is dead,’ |
zaidl to him. 'l don't want
someone else to die carrving
him down.” " Pasang Nima
was [owered Into A crevasse,

“"He was a bright boy. We
were very proud ol him. His
mather is still in mourting.”
In the soft firelight [ needed
no interpreter to read the
lines of grief on his face,

(M thie 115 climbers whao
nave died on Everest, 43 have been Sherpas
Near the end of the Khumbu Glacier is
a semes of Buddhist rock shrines called
churnngs, which stand like tombstones
aramst a passionless skyvline, Each holds a
tablet with a Sherpa's name and the chhmb he
died for

By April 14 the Sherpa expedition had
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established camps as high as 26,000 feet on
Everest's South Col, a barren ridge where
hundred-mile-an-hour gusts buffeted the
climbers. As they struggled with tents, equip-
ment, and oxygen tanks, Sherap and |
climbed through hillsides of rhododendron to
visit an important symbol of Sherpa faith,
Tenghoche (Thvangbhoche) Monastery.

The monastery is perched on a ndge
among old-growth evergreens. Below it, the

broad meadow was filled with tents and trek-
kers, vaks and visiting monks, Woodsmoke
and incense mixed with the aroma of freshly
shaved pine as carpenters fashioned new
interior beams for the monastery, which was
being rebuilt after a fire.

In the private quarters of the rimpoche, the
head lama (page #6), 1 laid before him a white
cotton kafa, or ceremonial scarf, with a dona-
tion of 300 rupees (ten dollars) folded inside.
He slipped the money out before placing the
scarf around my neck to bestow the blessing
he offers dozens of times each vear for trek-
kers and climbers,

Behind the monastery sits a stone cultural
center established to preserve a bit of Sherpa
history: religtous artifacts, jewelry, and tradi-
tonal dress, " Much has been lost since expe-
ditions and trekking came,” he told me. *1
am tryving to show children that this was our
culture.”

Yet the rimpoche is a clear-eved, practical
man. " Before, the gods didn't like climbing,”
he told me, "but everything has changed.
Like the King of Nepal, for instance. He
used to be a big man . . . and now he's not."”
The lama smiled ever so slightly at the mem-
ory of the once absolute monarchy, and he
clapped siender hands for an aide to bring
sweetened cofiee.

Sherpa grace, selflessness, and gencrosity
under pressure come from Tibetan Bud-
dhism. Sherpas believe that life is an endlese
cycle and that a holy life guarantees reincar-
nation as a human, rather than as a snake ar
dog. Sherpas earn religious merit by their
gentle thoughts, by practicing nonviolence,
daing good deeds, spinning praver wheels,
and offering gifts to lamas. Religion isa
daily, if not hourly, practice,

Well-to-do Sherpa families once sent their
secomd-born sons to monasteries, but today
few voung Sherpas are willing to embrace
the ascetic life; Tengboche has only two
dozen young men in training. One of them is

a4

Nawang Tenzing, the 23-year-old son of
Gyalzen Sherpa, the olidest man on the
Sherpa team. “There are not so many new
monks," he tald me with a handsome smile,
“Some fall in love with girls. Others can't
take the responsibility.”

Two-thirds of the trainees will eventually
quit, predicted Pasang Thundu, the rim-
poche's brother, who runs a lodge across the
meadow from the monastery. Pasang knows.
He was a monk at Tengboche for 16 vears,
but left for *chang and a good womun.”

N APRIL 20 the Sherpa team made its
first attempt at the summit from the
south Col, donning oxygen masks
at an elevation of 26,300 feet, With-

in an hour, Lopsang Sherpa, Tenzing Tashi,
Ang Temba, and Sonam Dendu were pushed
back by blasting wind and drifting snow.

Ang Temba, whose schooling may have
made him a skaptic, had told me at Base
Camp, “The lamas say there is a god on the
mountain. But unless I can zee one, I won't
believe it. People say there is a veti too.” The
legendary veti, or Abominable Snowman,
is & bearlike bogeyman of both Tibetan and
Sherpa tradition.

In the spring Sherpa villages bless their
crops and purge bad spirits; using rituals that
reenact the conguest of evil when Buddhizm
was introduced into Tibet more than a thou-
sand years ago. To see the celebrations,
Sherap and I flew by turboprop to a village in
the Solu region, 25 miles south of Namche.

Within minutes we had left the bleak and
snowy high country for a gentler landscape.
When we landed at Phaplu, the air was
balmy, with rain-filled clouds. In Junbes,
nearly a day's walk to the north, we joined
villagers dt an ancient monastery for a five-
day drama-dance called Dumje.

That night children and their parenis
wilched spellbound from a weathered hal-
cony as villagers posing as drunken men
chased " bawdy women™ around the court-
vard, Next came monks costumed as gods;
Wearing fierce masks and flowing robes of
red, vellow, and black, they leaped and
twirled, circling vak-butter lamps to the
groan of long copper horns and the rbythm
of cymbais and drums.

Down a pathway, not far away, a disco-
theque blasted rock and roll for teenagers
who had wandered away from the rituals
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A tearful toddler is comforted at the Phaplu hospital, where scores of patients are treated

dirily by Mingma Gyelzen, the first Sherpa physictan, The 15-bed focility—as well as

26 Sherpa schools—was donated in part by Sir Edmund Hillary.

Next moming I climbesd the hill behind
the monastery to visit Ang Dorje Lama, th
bb-vear-old farmer and politician
paid | 1 ‘After myv deatl
my son must take h pnsoring the

.'.':Ill :|.I-I
r this year’s Lam)
= turn s
Lamje,” he saad, 2 I he doesn't, he |l be sell
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His dilemma 15 common among young
caught up in making a living and
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am chimbing for >olu pride too,"” he told m

at Base | Amp

. y : -

wiieh Sherap and | arrived at his house
hig 22-year-olel wile, Ang -|'.-='|'|.':.| SEALE 1S
m the places of honor near the fire and fixed
Tibetan tea, a pungent mixture of tea, butte:

and salt. She was in constanl motion. She

warmed a pot of chang,
Bl puesis with the words
please,  NImg the cug
USIOMERY
s»00n the house was filled. Chami Shel
mother of chimber Nima Gvalzen,
port team, and two neighbor
| asked them how the w»
behind for
'Tf someone dies in the village, there is
ane to carry the body, L hamnp told me,
Tt now lanting is done, we just
git around and sunbathe " She giggd
Chamji offered us some rakskd, a distilled
or she had made from rce. " The sop
off to the mountain and we drink, "
a touch of melancholy, Shortly
took root. Chamij surveved the
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“If we teach our children pride in Sherpo cul
ture, perhaps we cansave what is important,”
says the head lama of the Tengbhoche Monas-

rery (helow). Monks mold Tsering Dorje

(right), belivved to be the reincarmation of

a lama who died a decade ago,




In the trekkking busimess, extramarital o spectacular suceess: college abroad, busi-

affairs are not uncommaon for Sherpa men,; ness ownership, political influence. In the

'-.|_|-|||-;| wamen are not =0 free, Said Chamj’'s VEATS S1N0E, !T”:'l_ ]i.'*.:'-]l'.'.”r!-'."l butld and
daughter-in-law, Pemkili, "I 8 married eouIp 25 other =chools. Flillary’s Himalayvan

sherpant strays, her man waild not stay Trust, g nonprofit institution, has providea
Mever The neighbors would call her a scholarships to promising students, alowing
prostitute.’ them to attend college 1in kathmandu
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of the Khumjung school, where dozens of
schoolchildren lined up to drape katas around
their hero's neck. "It was absolutely vital
that the local people obtain schooling so that
an influx of tourisizs not overwhelm them., "
he told me. “That they not just become peons
but instead can take advantage of the eco-
nomic possibilities.”

Hillary's vision was prophetic. Sherpas
now own 21 of a hundred trekking companies
in hathmandu. Paradoxically, trelkking is so
lucrative that many Sherpa boys drop out of
school to work at it after getting rudimentary
academic skills.

Fducation can shorten the steps needed 1o
rise from kitchen helper to sivdar. Modern
Sherpa guides must know how to negotinte
with foreigners, keep trekking budgets, and
read contracts and manuals.

Ang Temba, the voungest on the Sherpa
team, got a job as an assistant sherpa right
out of high school. Hizs uneducated father
never got beyvond cook. Gyalzen Sherpa, the
aldest team member, realizes his future is
limited. ¥ Even if I gol an tu|l," he told
me, 1l wouldn't make that much difference,
because 1 am not educated.”

Cn May 1, Gyalzen left Base Camp for &

38

two-day break to plant buckwheat at his
home, and he reported more frustration from
the mountain. Another attempt at the summit
had been repulsed by 60-mile-an-hour winds
Ihe team’s strength and time were running
out. They would have one more chance.,

LL OF RHUMBU AND SOLU waited. As
the spring climbing season wound
down, many village men returned

home {rom other expeditions.
KRitchens in Khumbu grew lively. The chanp
flowed. From the lodge, Sherap and I set out
dally to visit families and chat over tea

Cn May 8 we climbed an 18,000-foot
mountain near the summer hamlet of Gokyo
and looked out on the majestic peaks on the
Tibetan border. The air was calm every-
where ¢xcepl on Everest, where a fierce,
steady plume of snow npped off a ndee

Sherap left & prayer flag for good luck. “I
looks like a bad day for Everest.” he =said,
“tough gaing."

But that afternoon a runner reached
Namche with the crucial message: The Shet-
pa team had left the South Col a2t 2:30 a.m
for their final push. At nine that moming
sanam Dendu and Ang ‘Temba had radioed
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Shadowed by Himalayan heights, shrines hack: “We're on top!” They had soon been
honor 43 Sherpas killed on Mount Everest. joined on the summit by two members of the
Onee a high-altitude porter, Ang Tsering support team, Apa Sherpa and the Amencan,
(below) kEnows loss; frosthite cloimed seven Peter Athans

fingers during a 1986 expedition. He now The news traveled guickly, and sighs of re-

rents out pock animals for expeditions and liel resounded throughout Solu and Khumbu

trekking groups. Mine davs later the team gathered in
Khumjung, where I joined them and the
entire community in celebration,. As night
fell, we linked arms and danced, singing
Sherpa songs, spilling onto the moonlit path

wivs of the village. The monsoon clouds
were rolling in, drawing a curtain on the
peaks of the gods. In the morning the climi-
ers-would return to their homes —to their
roots and traditions

Az | stood among them, | thought about
the etlorts t-j'. hoth ."-']‘.-r.E]'Fl:L-i and outsiders Lo
“save” their culture. Sherpas have beén
resilient, managing to blend wisely with the
modern world, partly because they have been
needed and respected for their skills, rather
than exploited. Much of traditional Sherpa
life 1s intact, and many Sherpas, thoroughly
cosmopolitan, are choosing to keep it that
way. Pragmatism pays the bills, but spiritual
harmony still guides them —on and off the
mountains
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LTHOUGH | WAS BORN IN ROME and
spent most of my boyvhood there, it
wis not until T was 27 that [ went
north to Milan. OUn myv first

day in the city I was stranded
beneath an awning, waiting for
i thunderstorm to end. Peer-
ing through sheets of rain, 1 searched for hints
af the Italy | knew as a boy —a barogue church
front, or a palazzo the color of ocher, or a plaz-
zn with a Berninl fountain at its center, Instead
I saw only gnarled traffic creeping down the
Corso Garibaldi, an avenue of ponderous stone
buildings and ruinously expensive boutiques.

A woman with the emaciated build of a run-
way model paused heside me to pull the collar
of an elegant black raincoat around her long
neck. 1 nodded and smiled. She smiled back,
and said, "E bella Milano, no?"

Well, no. Beautiful is not the first word that
springs to mind when describing Milan —espe-
cially not to a Roman’s mind. Milan is known
around the world as the capital of high fashion
and slick design, the mecea of elegance and
tnste. Yet the actual physical aspect of the
city is oddly unaesthefic, a configuration of
compuler-card facades vaguely perceptible
through an alchemic haze of smog and hype,
In fact, all of one's conventional images of
Italy—idie piazza crowds and shadowy lanes,
abundant sun and endless meals —have little
to do with this fogey capital of Lombardy, a
region of ltaly that drops from Alpine lakes
into the fertile Po Valley.

Urver the past three decades Italy experi-
enced an astounding economic hoom, In 1986
the country's gross national product surpassed

Free-lance writer JoHs MoCanriy divides his time
between Washington, I¥, €, and the Middle East
This i= his first article for the magazine, GEORGE
STEINMETZ turned to photography after enrning a
degree in geophysics from Stanford University. His
photographs last appeared in "Alcohol, the Legal
Dirug” in the Februnry 1992 =506,

that of Britain, making it the fifth largest econ-
omy in the world, after the U, 5., Japan, Ger-
many, and France, To a large extent Milan
was the locomotive of this success. Milan alone
accounts for 10 percent of Italy's GNP, has a
38 percent higher per capita income than the
rest of Italv, and pays 25 percent of the
nation’s taxes.

Milanese like to say, “Miluno lavora ¢ Roma
mangia-—Milan works and Rome eats.” Milan
feels itself to be, both in phyeical and in spiri-
tual terms; closer to Zurich than to Rome,
more European than Italian. Many Milanese
helieve this affinity for Europe may further
strengthen ltaly's political and economic ties
with the European Community, the 12 nations
now working toward a unified Europe. By the
end of this month the community plans to
organize Kurope into a single economic market
by dismantling national barriers to the free
movement of people, goods, and services.

But the next phase of integration, which
seeks a common foreign policy and a common
currency, will not be without its ohstacles.
Before Haly can join a prospective monetary
union, it must drastically cut its trillion-dollar
national debt. More insurmountahle may be
what many in Milan perceive as their city's
enslavement to Rome.

I had thought that their closer union with
the European Community would be something
the Milanese would be celebrating with glasses
of Spumnnte — at last, the opportunity Lo cut
the Italian peninsula adrift and leap with both
feet onto the continent of Europe.

But few Milanese think integration can lib-
erite them from the bareaucratic inertin af
Rome. As one young woman told me while we
stoodd squeezed into a subway car at rush hour,
“Spain has all of these sexy young politicians
and now Spain—=Spain of all places! —is where
evervthing intéresting is happening, We have
the same bunch of gerintric politicians we've
had for years. And they don’t give a damn

O a rare day as clear as sparkiing wine, the marhle duomo, a Gothic master-
plece, commands a view from the city center to the Alps, 50 miles away, In the
14000 Sforza dukes ruled from the castle, now reconstructed, in the backgrommd,
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Campaigning in Piazza del Duomo,

native son and former Prime Minister

| 4 Bettino Craxi urges votes for the Social-

'T ist Party. In April elections he was re-
turned to parfiament, but local Socialists

lost their majority for the first time since

— M—— the 1950s. The Lombard League party,
seeking more autonomy from Rome,

gained ground.
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A crossroads since antiquity, Milan has been
ruled by Spain, France, and Austria, giving it
an affinity with the north. Post-Warld War 11
prosperify drew southern Italians, Mariz
Lanotte (facing page, at right) arvived in 1972,
followed by her father, Pasquale, at left, and
ather family members, Southerners now form
@ large portion of Milan's 1.5 million people.

about anything except holding on to power.”

I visited Milan at o moment of great change.
| found a city contemplating its role in the
Eurcpean union, while struggling to cope with
a decline of the economy — profits of some firms
have begun to shrink, and the country’s 5.5
percent inflation rate now exceeds the Euro-
pean Community average. I discovered o city
transforming itself from the country’s indus-
trial base into the center of its service sector. At
the same time Milan is confronting pollution,
AIDS, drug addiction, and immigration.

HE STORY OF MILAN is, above all
other things, the story of its midcdlle
class, Its modern success began after
the Second World War, when the
Milanese set about rebuilding a city devastateid
by Allied bombing. The Pirelli rubber com-
pany, Falck ironworks, Montedison chemicals,
and Alfa Romeo all flourished after the war.
But while such hig enterprises are Milan’s
best known, it is really the smaller establish-
ments that have driven the boom. Unlike those

98

in most industrialized nations, in Italy about
four-fifths of private companies are small busi-
nesses, the vast majority family owned.

The result is a bourgeoisie that combines the
traditional with the progressive. Rita Borgo,
head of the press office for the Milan stock
exchange, which handles 93 percent of Italy's
transactivns, gave me an example. “Today we
have 230 companies listed on the stock
exchange, but there are at least a thousand
important, well-established companies that
remain unlisted, " she lamented. “These are
for the most part medium and small busi-
nesses. They do not list themselves hecause
they don't trust the exchange. They feel that
they'll lose their privacy.”

This concern with discreet, fumily-run busi-
nesses 13 nothing new in northern Italy. Mod-
ern banking was invented there by the
bourgeoisie in the Middle Ages, when a few
powerful families began lending money to for-
eign nations. They gave gold to England and
granted loans to Spain, The same values prac-
ticed by those families —respect for savings, a
spirit of enterprize, a love for order, and belief
in the wark ethic —remain deeply ingrained in
tadav's Milanese.

spending money is about the only hedonistic
activity the Milanese allow themselves. Yet
even this indulgence is tempered with charae-
teristic prudence: Despite the staggering cost of
living, the Milanese middle class manages to
save ahout a fifth of its income.

Milanese such as Gianni Versace seem much
mare interested in making money than in
spending 1t. Versace, a fashion designer who
had sales of 680 million dollars last vear, took
time to see me a few days hefore the presenta-
tion of his spring collection. When [ arrived at
his headguarters on the Via Gesi, he was occy-
pied with a woman from a British publication,

an extravagant-looking person with a great

deal of costume jewelry, who was leaving ver-
milion lipstick on his cheeks and shrilly pro-
nouncing hiz name Gee-ANN-ee. “You're
beautiful, Gianni, just beautifull” she called as
she made him pose for her photographer.
Versace, a smallish man in a pair of old and

Notronal Geographic, Decenther 1992
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Celebrated photographer Oliviero
Toscani orchestrates a fashion
shoot in a special facility, Super
Studio. Stylish artistry in clothing,
furniture, and architecture has
brought fame to Milanese design-
ers—and to the photographers
who showcase their creations.
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Scala. Badly damaged by Allied
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severial Lypsy families were squattimg in a and Morth African. | hey stood behind the hirst

makeashlt villare of traylers man, §here were al

E=adt a dozen olhers whao

| walked into the settlement, which i= really stppped around the man in charpe, gathering
st a parking ot in front of the subwny sta- about me. One of them, a teenager with no
tion. Beside & line of portable toilets some teeth, grabbed my notebook from my hand

shirtless men were bathing in a row of open-an “What 15 this?" he asked m French
Anks, Down an alley, men sat in the doorways e

tes. ['m a journalist
of campers, smoking clgareties and staring The man in charge snatched the notebook,

bhlankly; rat= fed on the garbage strewn in ths Hipped through the pages. Then
muddvy earth. I turned into another allev, and 1 strength, he nipped oul
eard Arabic music from inside a campér ni. He nodded,

Using & ot of

il the pages with writ-

und two others grabbed my
Then 1 saw a man, dressed m ill-fitting trou- arms. 1They pulled me

(AT T _;ill"-._ |||'.".'_|_:|!
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an opentng ina cham hink fence
toward me. He stood sguarely in front of From hehindg

me 1 cowlcdl hear the man
“What do v want?” bhe asked in thickls

roaeh, angry voice: "1 ou want to look? Look

arcented Italian at how we lve! Like mials! You bastards
“1want to have a look around, ™ 1 replied think we should live |!|-.-.- nnimals! And when it
“There's nothing to look at |.:-|'r- " rains, the rubbizsh and the rats swim straight
Cithers appeared, all of them voung, male, mto our campers! Bastard Italians
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The two men shoved me through the fence.

into the road. Then they waited, trving to look
as menacing ns passible, so that I wouldn't try
to turn around &nd come back. Just bevond the

station | saw a looming billboard showine a

state-of-the-art videocasselte piayver, Written

1 ] [t " -
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city's prosperity,” he told me

Hut some Milanese have grown tred of out-
aders like the business student and his PrRIenis
And one political group, called the Lombard
Leapue, has taken advantage of this disconten
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like ol the south. During lasf .:'L|IIII s TRALOTEA]
clections, the Lombard League staged a can
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Lvpsies the city had allowed to settle in

closed factorv while leapue members biran-
dished signs reading, “'We don't want Gyps
Ehieves Rmony us feven for one |i,:._

' he party won nearlty 9 percent of the vote

nationwide and more than 20 percent 11 Lom

bardy. In Milan the league's showing wis

especially strong—much stronger, 1n fact, than
that of the socialist Party, which had monopo
lized power since the 1950s. Critics claim thai
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""-ll!.l:"-:=|-|""=5' £ + | dissatistaction
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Signs of the times in the

Ticinese neighborhood convey
the layered character of Milan,
Icon of commercialism—a Eﬂ'f- !
board for a bra as “softas —
skin’ —makes :ﬂiﬁm
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SHIT umder wraps, full-si models hetrald the next class of Alfa
Romieos. Milan's prestigious auto company, dating from 1910, was
prurchazed by giant automaker Fiat in 1986, Under the gaze of
Rematssance princesses, architect Cesare Casati treasures his office
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FFit and tanned with neatly groomed whits net EFets g dark slimpse at the cit It
haly, Armant shook his head ucked bi transformert underbelly Sunerfic 1 '
tongue, and told me; 1T he Milan that we all Fascist-era building is a benign setting for
used to know, Milan with its gentle atmo commuters on the go. Kesponding to the echa
sphere and subtle flavors, has become utterly ing calls for trains to the suburbs and prettie;
irretrievable. The human face of this city has locations bevond, yuppies with briefcases and

inished. Evervthing has become small, con- teenagers with backpacks swiarm through the
tricted, commercialized.’ i lted l1, ¥et just bevand the massivi

\ sl eferrine to what many Mila meddine—ake strocture what on P i
i ol i i t trend WArd vunn I ridird called * Hotel Hell the di |

J ! 1an descrilb LD N i Wadison VAY CAREIS thal =i e as lransient | i ar tl
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[he waning influence of modern Milan wandering along the maze of steel rails that
mEinal patrons —ihe o stral bourg I | from the Stazione LCentrale, | find a

1= created an atmosphere of panic for thi ieglected rallway car. Ad | @ rd on the
older generation. For as the city has becomy ide indicates its destination as Florence, but
nore infernational, the i ble problem this car is going nowho
of the postmodern world dave proliferated Liimbing insicde, | seen pair of huddled fig

Walking through the central train station ures m the iong, unlit passaseway, Thev seet
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Lhe tinfortunate distinction of being th

trv's ALDYS capital. Abouat 70 PErcent ol those
who have tested positive for HIV in the city
contracted it through intravenous drug use.
never cautgnt on
and crack 12 almost unheard of, heroin remain
the drug of chotce. Y hat s the LV il [11 il
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L\_ when the train pulls mto a station at
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labyrinthine courtvards to the Parco Sempione

The park is as crowded as the subway. On
the lawns that stretch before the Parisian-
looking Arco della Pace, sweatly soccer players
waee voctferous games. A few half-dressed
sunhathers dreamily look on, and a Banglade
shi couple play catch with their kids,

Emerging from a lane, 1 hear the sound of
drums and an electric guitar. Following the
musi¢ through the trees, 1 come upon a trio of
voung Milanese dressed in African-American
fashions. The lead singer, a beety tecnagor
wearing an oversize leather cap and an enaor-
mous clock around his neck, struts around,
breathlessly rapping in Milanese dialect

| spot an elderly couple dressed in aristo-
cratic tweeds approaching along the gravel
path. Polished walking sticks in their fists,
they pass by with stony (aces

Milan — Where Ttaly Gets Down to Business

At g ho! SPrings

spa in nearby Sirmtione, vapors from mineral

waters relieoe respiratory ailments that many attribute to Milan's
pervasive air pollution, The city’s sick sky —cielo malato—is
hlamed on 1,150,000 vehicles. Spot-checking diesels, cify police
measure the darkness of the smoke and hand out shiff fines.

I end up spending the day at the park, listen-
ing to the rap singers, watching the soccer
pames, having & picnic lunch on the thick
prass, And as [ sit in the sun talking to pass-
ershy, I realize that this is the only group event
I"ve witnessed. In a city where a plazza culture
does not exist, the park is the playmg field for
the city's citizens on the one day they e
ohliged. as Catholics, to take off. Yet it occurs
(o mé that the Sundav crowds are not S0 much
an example of civic togetherness as an excuse
for isolated groups of citizens 1o carry out pri-
vate activities in one big public space. The lov-
ers have staked out their territory, the athletes
theirs, the drug pushers theirs, and not once
during the long, lazy dayv did 1 witness any
kind of interaction among them

Despite the pleasantness of the scene, I'm
reminded of what Giorgio Strehler, director of

[ e |
I#i
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set off smoke bombs at San Siro
stadium. The black-and-red ban-
ners honor team Milan, national

champions in 1992, Other colors

Like fanatics in a revolution, the
rowdiest of 84,000 soccer fans

i

represent Italy and the home city,
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Italy s most prestigious theater, 11 Piccolo Tea markets. I visited his villa outside the ¢

tro o1 viian sasdd Fecent h 'Madrians no fon ask for his forecast for the Italian econom?

ger know how to be one,”™ he complained Weanng a rippered track suit, he g
We zeem sick with loneliness, The |-r'-|:-. Wa i alded

EIE] IME 10

|
Irawing room and said. “The only
£ i "Elr'l Ve exXpDeErence toaay seetms LG sPrment ol I:"||_' [-‘__-li;'-_l'| ECONOITIS "|'|_l_‘! can he

it topether and watch the same soccer said to be in anyv kind of crisis (s big business
game or the same show on T\

And these big enterprises, whethe -'-'||-I--

||" 'I:; : :.II:I'--I. -.|||.'I|II I:” _-1-' '|_.|1.-|._- '_. 1 I'II I I' J['.I__;

J ET SOME MILANESE don't see things bon basically because of bad management and

.,-' %0} £:|_'T.T';|'|'|;-=_|-'_-_-:_|;_'..' Line of the “1E% 5 |.-.I'J-. af 1cleps. >mall- ancl mi l||||"'l"| Lol A
staunchest optimists 15 Italy's fomous nesses, on the other hand, are healthier than
I

entraprenéur, Sivi i!-:r._-||_|_-.-_-|r|'_ ey they ve ever been.

prietor of three private television networks and Cithers see a bright, new role for [taly alter

owner of a champion soccer team, Berlusconi the economic mtegration of the continent. Mi-
has almost single-handedly turnoed Milan into lan's historical connections and strateric geo-

one of Europe’s mos impariani audiovisual KT 131 pOSILON could make it n VoL hetween
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Community,” says Piero Bassettl, presi

Milan s chamber of CoOmInEerce 15 role w

2t 1O Teprese] t the intere

F the continent. SNow LR
‘If Ttaly decides (o take advantage of the experts at cr

PO T TN OES |.'|..'!. e O TiTe umn in |'...:-’I.".' have heen. For decades ¢h DEATINg
Furope, then I believe that our economy can [taly cannot go o always dos
BCOMmE s dynam s ermany s, Bassett | here s been one hopeless government alts
adds. “In fact, it will be our only puarantes the other, but Ttaly just keeps producing
that Europe does nol become just one big Feltrinelli paused, smiled. "Ur perhaps

. " .
appendage of Germany,. And itis up to chould =ay Milan keeps producing

Wilan
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Gentle Monsters ot the beep

Whale

Sharks

By EUGENIE CLARK
Photographs by DAVID DOUBILET

s assastant, Grary | L Ewim to
'|'. 0 ironl of the opconming

ongruously, this huge shark feceds
shnmplike kril anid emall schooling fish. | Rodne

 shark nnturalist, monitors the dive tme as I ssvim toward this

As we move in, the whale shark begins to alter its course shghth
ical evasive behavior when divers approach

canse of ils ereat size and the featureless | we backpround of th
ish appears to be floating in space. Swimming as fasi a
{ keep up with it, but not for long

My hand trails down the ma: Do er the thick. hard, tex

L handhold, Under the trailling

Like an oceanic space ship, a 35-foot whale shark as big ax
a proy whitle cruises off Western Australia with the
guthor in tow (preceding pages). The brightly
dappled creature is a true shark, with gills for breathing,

et it usually consumes nothing lorger than anchovies







of the fin, where it join= the body, the skin is soft and white and scale-
less, Un thi= big a specimien, the skin is folded and easv to grip.

| vz shark feelsmy touch and speeds up; I feel the water pressing
hiard against me. It is as though I am being towed through the water by
a bus. I dare not look behind, for fear of having my face mask ripped
away. David and Gary are off to one side of the shark's head now,
swimming along and shooling pictures. They are being pushed by the
bow wave created by the moving mass. Still, I wonder how they can twaor divers, the mouth of o
keep up. Soon, they can't sihale ahiarh

| release my grip and waitch the vast, spotted créature sink slowly
into the depths. I look over at David and see through his face mask
that he has opened his eyes wide in a silent Wow! As we drift up into spreads across rather
”“.'I _|F_l?1|‘f near the surface, he ZIVes me a clenched-fizt 4;—1|1J1A'-.I chiars weridlier thia front of its

Chis is why we have come halfway around the world to Ningaloo

Broad encugh to swallow

urilike

those of most sharks—

Reef in the tropical Indian Ocean off Western Australia® to dive with, face. Nostrils, about four
| L | .I 3 | 5 i . = N T 1 [ = k| = E _': 1 1 -
photograph, and léearn more nbout the rare and spectacular whale feet apart, look like eyes.

shark. The whole dive lasted only three minutes. Of that time, per
haps one minute was spent with the shark

No wonder little is known about this magnificent animal, so unlike thousands of tiny teeth
other sharks and even less like air-breathing whales, mammals whose
name was borrowed because of their size. Most of the time, when
whale shirks are seen at all, they are found traveling at the surface in
enigmatic solitude

Few murine screntists have had more than a handfiul of fleeting
encounters with whale sharks. Many have spent whole careers diving
in tropical seas without ever finding one. No one knows how many
tese fish abundant.

Hefore this April day at Ningaloo Reef is done, David and T will be
lucky enough to meet 20 of the elusive giants. We had dived with a
whale shark only once before, ten vears earlier, off Baja California. Tt
wiis the first either of us had seen. AL least 50 feet long, it's stll our
biggest, and the biggest ever photographec

Barely visible, rows of

exisl, but nowhere are t

BSESSED WITH WHALE SHARKS, Eugene W. Gudger of th

American Museum of Natural History in New York City

spent much of his life documenting éevery instance where

satlors and fishermen had reported ramming, impaling, or
harpooning oné. In the early 19305 he concluded that whale sharks
ariginated in the seas around the Philippines and rode the currents to
distant waters. In the 1980s Fay Wolfson, 2 zoologist at the Huhbs Sea
World Research Institute in San Diego, took up where Gudger, who
died in 1956, had left off. She published detailed records of the sight-
ings, catches, and sizes of whale sharks around the world, Walfson
also became intrigued with how they are born, a mystery that stll
remains unsolved five vears after her death,

A circumtropical fish, the whale shark may be encountered in o
band around the Equator extending to roughly 30° north and 35°
south. Whale sharks also travel to higher latitudes in warm currents
siuch as the Lrull Stream or Japan's Kuroshio, and cccasionally they

Murine biologist EUGENTE CLARK, Professor Emerita at the Untversity of
Marviand, has written | 2 articles on underses life for NATIONAL GEOGRAFHIC
The author of three hooks, she is also a frequent contributor to the Society's
scholarly journal, RESEARCH & EXPLORATION, Dives around the world by
Davin DOUBILET, who lives in New York City, have vielded pholographs for
mre Ldin 3 LWEOGRAPHIC articles
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st (0 serve no function
for the sharl in catching
its food—smuall fish and
shrimp engulfed by the
barrelful between aopen
fows, Should it aeciden-
tally ingest larpe objects,
the shark might eject them
by turning its stomach out

of it mouth.

i

I.: -|I_'|i_'.|' 0T :"l:. 5. LFF ':-r.'ll'

stray into temperate seas, But they seem to prefer surface-wate:
temperatures in the 705 or low 802 where cool, nutrient-rich currents
mingle with warm, plankton-laden waters. Conditions are ideal at
Ningaloo Reef, where the edges of the Lesuwin current are sharply
demmarcated by clear blue witlér an one side and cloudier green water
an the other, At Ningaloo the ocean i3 alive with [ood

The extraordinary chain of events that brought in 50 many of these
monsters of the deep bepan the night of Morch 8, 1991 —the tail end of
summer in the Southern Hemisphere —when the water over the reel
wis turned into a rich soup by the mass spawning of corals. Millions of

| | " i SwAITa T T
tiny packets of eggs and sperm popped out of coral polyps toward o

face. | had never dived during a coral spawning. It was ke watching

a Mardi Gras in miniature where all the inhabitants were releazing
pink and white helium-filled balloons

Soon polychaete worms emerged, a writhing multitude in the beams
.'.:'- LT ]i_i:_:.lll'_: ;:':'I_ll_l'll_' af the halt-inch to hive-1m .|L WIFTNSs WETE _'L'i].
others, emerald green. Perhaps they were spawning too. The worm
mnss became so dense | could no longer see the reef

When we came up from our first might dive, around eleven

¥ . -
|"I|!_Il_r| Faok




o clock, most of the coral-spawn balloons had alreads
broken up, scattering the individual eges across the sur
face and producing oily pink slicks that filled the night
air with a strange aroma that was bhoth sweet and acrid
rose petals and tncture of iodine

It was Chris Simpson, the respected coral scientist,
whao in 1984 discovered the mass spawning of the West-
ern Australian reefs. He found that the extravaganza
orcurs every vear, usually o week or =o after the March
full moon. Everythird yvear, though, when the full moon
rises early in the month, some corals do not spawn until
one lunarmonth later. This vear happened to be thie third
In the cycle, bringing two expiosive coral spawnings
and the consequent sudden, huge pulses of protein in
the ocean. A bumper crop of plankton and dense schools
of tiny fish in the herring family soon appeared. Within a
few davs the very large plankton feeders arrived: minke
whales, manta and mobula ravs, and the intriguing Fsh
whe'd come sa far toses, whale sharks

Thianks to Geoft Tayvlor, a2 physicinn in Exmouth, n
town near Ningaloo Reef, we knew that March and April
witre the best times to see whale sharks here. Geoff has
been studying whale sharks in this area for 12 years, and
he helieves that although these sharlks can be found alang
the 160-mile-long reefl nny time of vear, they usoally
come in large numbers after the corals spawn,

[ FIRST just o few whnde sharks showed up each
day to feed on the food suspended in the water
arounrd the reef. Then, more and more

arrived, peaking after the second coral
spawning. With the help of arnal surveys, we made 285
shark sightings durimg the penk davs from March 22 to
April 22. But we knew many of these were repeat sight-
ings, because the sharks were constantly cruising the
samearea in search of food

weanng mini scuba tanks made it much easier to drop
from and climb back into the Zodiac, our dive boat, as
we pursued shark after shark. The tiny tanks could be
refilled quickly, but they didn't hold much air. *Re-
member, don't go deep!” David warned Gary Bell and
me before our first whale shark dive. "We've got lots of
whale sharks around. No one go below 50 feet. Check vour air."” Surf breaks ageinst

‘l.".'!'l?n the voice of Ffr:trr:- ."'LJ'-'-E"EIT_I. r'iln'rluiltll-r spotter Ill-’l;mu. came Ningaioo Reef off
crackhing over the radio on our 55-foot fishing vessel, Nordon— :
“Whale shark ahead! Half a mile"” —we all leaped into action. Cap- Exmouth, Austratlia,
tain LGeorge King threw the Nordon's throttle forward. As the bhoat T e T LY
picked up speed, Dravid, Gary, Rodney, and 1 struggied into our wet
auits and tanks and gathered our cameras and other gear.

sparwns prompd the largest

>o0n George eased the throttle, and the Zodiac was drawn up next ohserved gatherings of
to the stern so we could climb aboard. Double-checking our gear, we swhinke shorki. Fhe futits

raced over to where the shark had been seen. The Zodiac's pilot, Gary

Jeizman, operated Lhe motor while holding a walkie-talkie to his ear, of this rare species remain
1 - el o} i - 1 - B = » ¥ - ii ' -

LEL’.I.F!HHIFE-..UUHFtlllmﬂhl spotler plane and the Nordon. "1 can e largely unlnown.

him!™ he shouted, confirming visual contact with the shark . We were

| 28 National Geographic, December 1002
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closing rapidly on a huge dark gray dorsal fin cutting through the
wiler some 30 yards away. "OK, getinthe water,” Gary said
“Come on, go, go, go! He's coming right at vou." And over the side
we [lipped

We were swimming with a voung 20-foot whale shark. It was an
exquisite animal. The clean design of its two-inch=-dinmeter white
dots—the most spectacular, vet perplexing, color pattern of any
shirk —was dazzhng, like a set of dark-blue-and-white dominoes.
Typical of most fish that swim in the well-lit zone near the surface, the
whale shark is darker above than below, countershading that causes it
to blend into its surroundings when viewed from any angle. Dots,
stripes, and bands on & fish alse tend to camouflage it from both pred-
abors and prey, advantages that seem superfluous to & creature that
has virtually no natural enemies and does not need to stalk its food

[ swam alongside the shark, awed by its gracefulness. David was
still looking through his viewfinder, lost in taking closeup portraits
of the shark's head, when |
dropped back and watched the
shark slowly descend. 1 noted
anmy depth gauge that we were
already below a hundred feet.

E WERE ABLE 1D
study the whale
sharks cloge at
hand, underwater
and from the boal. Both Geoff
Taylor and Rocky Strong. an
American biologist who was
with us, tagged a few whale
shitrks, but equipment prob-
lems prevented tracking them
for more than a few davs. Still,
the tags showed that the sharks
wire not moving out of the area
immediately after feeding, Dis-
tinctive scars enabled Geoff to
identify individual fish, and.
like fngerprints, the wvaried
white spots and lines on their backs also distinguished individuals As corals begin to spawn

Un average the whale sharks were about 25 feet long and weighed
cight to ten tons. Most reacted to our close presence by turning away
and heading deeper without any overt show of alarm, using great. globules harboring eggs
slaw beats of their tails, One " baby™ —a 12-footer —disappeared and sperm burst by the
gquickly into the depths. No one yel has any wdea how deep whale
sharks go

It's hard to predict how the sharks will react to people. The larger Some produce larvae for
fish are more tolerant of the human touch; they even appear to enjoy
it. Certainly the biggest shark we saw —a 32-footer —dicdn 't seem
bothered by the diversat all. It came along when I had just lefi the But most end up as stock
water and shed my diving gear. 1 watched from the deck of the Nor- in a rich soup of plunkton
dom as the shark basked at the surface, allowing Geoff to stroke the
soft skin under its throat and David to shoot photographs of the inside
of its mouth. It staved for 30 minutes, Occasionally a shark would of whale sharks.
power-dive away, especially if anvone touched its tail

along the Ningaloo Reef,

millions from the polyvps.

new communities of coral.

that last vear drew scores

| 30 National Creograplie, Decamber 1062



At night prect swarms of
murrine weerrmis, their bod-
tes plowing red throwgh
the aquthors [ipht, also

gef,

emerge from the r
enriching the broth. “They
were disgusting,” soys

the photographer, wha
reports that theoy some-

how manoged to infiltrate

mx wet stk

|:, |I,.].'|' "l.','|,.l5_'. e RELE

ot

Same of the whal

I

gorgec with foord, |

nant females. b

o |u- FETY T1IMe WE

check their peivic fins fi

~EXLAl OFEANS,; Clas]Cs

and rageed. as il the shark |

GH WHALE SHARRK!?

L L}
ered harmless, four
[ECOTOC0
hil the boat

mouth wide ope ter
the animal was

""-....' 5 -.:||:l|| |

. '
PR .

cident has heen

ng numbers of visitors are taking to tl
ride. Conservationists worry abouit the

Aguarium discovered in 1%82 when

reesiully feed a whale shark 1n LDLIVILY

mOxal | ol

(Cetorhing
feecle
rk
ing food it encounters as
flow over its erectile gill raker:
In contrast shark seeks
the surface toward a dense ball of §
and A% 1L NEArs

the whale shark [eeds actin

'I'.

{ |
'ill!
SEVIETA

b

f B w ol

pens ks mouth it

UImINnE 10 the COrners

[havid snys,

RFLEL AL imies T L (RS

i
=¥l

il down and pum
i i :II'..

A

i

[ left to return to the Unitedd St

sharks had distended bellies, as 1if they

dived
o undernegth
nore than a foot long

1 -
O r=a Ill'n HYE=ER

g are generally doctle nnd are-
‘attacks’
N the Mauritius-sevcin les ares
how the shark headed straight towanrd
AT108 L1
ohlivioust
reported

0 W

cwims throuweh the seq, its great mouth agape, passive

1 el
L= i L
LIV -.I.l.- -

out its f
ankton or
targe
wing itz head from side
1t sucks in all

alMOSL DO A SLOF
1 up and down it
teristic Eugene Gudger wrote about a5 early |

LN .
VETE pIeg

Ill_' -Ill'llrll.l .l:_l:ll'— I!:‘_‘ !_. -II.I1-.'

with them, | tried to

1 Uindy one had fully formed

BT |5_"||_':I: WEr "|I||||il ]|

on fishing boats have been

e repart tells

the Doad ':I'I.If
Most lik

- % 2

il reSiernee of the I::-l'1r

it N
il

i R%i]L re increns-
z for the thrill
1 all the human (
tact, and there 1s talk of legis-

latinn to regulate diving

Nl

ertecis o

il
WiLH

whale sharks and perhaps ban

ricing on them. such
.'-Il.'lll_lll .'_u '__i:l-

'IEC & » ¥
impassibl

i
u

L EnTOrce
[ think il's better to edu
Caic ;WL"LIL that the sharks
will hang around a lot longer
iched, ™ sy

“1t’s rare |

|'|.||:: I__;-lll:' S

sharks feeding during the day,
20 any human interferend
ffect

|:||r'||||I 14 0]

unlikely to a iy
Butit may

avoild boats altogethi

.
i

'-I.r.!.b CLIV e |I'—|'|'II'. Elve™ Wriicile
shark tourist resource
[ :ll'.'! never Delore: Seel

whale sharks fecding, so I was
delighted to be able to confirm
with my own éves whal Senr
[ichida of the Okinawa bLxpo
became the first person to suc-

Unlike the basking shark
_-__'||'J :'_I'-l- il ||||'.'I-.: i1l
ullv, 11

* DASKIND
Iy

EF ML LE

il
s Ll Al

illons of water

I
LT R

L RN RN = " "
o RN AR

| 2 £
R | ke B

sneeds ug

Az it swims through thi

like someone vacu-

||1||%LII|:f L1 1ol ol

i ton, hanging witl

wAler A5 I SUcKs 110 (00
b 1

i David an



Under attack by diving seabirds, a living cloud of
anchovies reacts like a single organism. With uncanmny
coordination, the school of tiny fish—a favorite

meal for whale sharks—jfolds in upon itself,

creating empty hollows under hungry beaks.

SART BELL
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remarkable experience watching whale sharks feed. Here's how Perfect replica of the
David described it to me;

“Crary and 1 were in the water when we spotted a great brown patch
of krill. Suddenly Gary hooted through his mouthpiece and pointed become, a 14.5-inch whale
Two whale sharks materalized out of the gloom, swimming | apadly sticer B esnbirpo weis tuken
ubout 20 feet apart. We were below them, 20 we couldn 't see their
open mouths, but we could see their bellies petting big ns they went
up, guipimg mouthiuls of knll the Gulf of Mexico in

“Then they were gone, and so was most of the krill, as if two great
reaping machines had passed through a field of grain.”

Phe whale shark's unusual digestive anatomy lends itself to Jonah if sugpests that these
stories. 1t is casy o imagine yourself being inadvertently sucked into a sharks. uniike most oth-
whale shark's mouth, which iz huge and “terminal” —located at the
front of the head. (Most sharks have underslung mouths that open
beneath and behind their snouts. ) You wouldn't even notice the more outside the mother.
Lhin 3,000 teath in each of the jaws, because they are
tiny—less than a quarter of an inch long—and are
covered with a skin flap, aor velum. The cavernous
mouth of even s small adult whale shark could easily
ate g pair of Jonnhs,

You wouldn't stay long in the mouth but would b
sweptl or sucked along to the pharvnx, or throm
where pathwavs for water lead oot of the ten gill shits.
Unlike the throat of wny other shark, or for that matier
af any of the other 23.000 or so _"I-]_'II::'I';,'L':i- of fish, the top
and sides of the whale shark's throat form a complex,
ginnt "colander” composed of five pairs of gill plates,
essentinlly grids of cartilage. These are covered with n
dark, spongy material and have openings no larger
Lhitn o tenth of an inch in diameter. The grids form o
will that would prevent the escape of an anchovy through the gi
el alone a human

wv hen the shark closes its mouth, the @il plates come down behind
the tongue and press lguid through the s

adult it might hove

frorm an egg case found in

1953, A umigue discovery,

ars, hatch from egg cases

ACCOFTRTION

| slits,

e spongy materinl and out the
huge gill slits. You might feel the beating of a huge heart through the
floor of the pharynx as the back of the throat opens and all the concen
trated krill, small fish—and you —wash down through the ecsophagus
into the immense and elastic banguet hall that is the cardiac stomach

You could not swim back against the intake flow because every 15
of 20 seconds another load of plankton sloshes down into the stomach
Luckily vou wouldn't fit through the posterior exit either, It is 20 small
that only chyme —liquid digested goop—can pias through to the much
smualler, inelastic pyvloric stomach that leads to 72 turns of n narrow
spiral “staircase” mmside the intestine.

But you wouldn't necessarily be trapped in the cardiac stomach.
snarks have a nonviolent way of getting rid of large objects of dubious
chigestibility they swallow accidentally. In a process known as gastric
eversion, fshark can slowlv empty its cardiac stomach by turning it
inside out and pushing it through the mouth, Once the unwanted
stomach contents are expelled, the stomach is pulled back into place
50, you could come gliding out on o mucus-covered carpet, slimier but
perhaps wiser for the expericnce.

some species of shprks— requiernror gray sharks, for instance, and
12 closely related hammerhead —can rid themselves of small objects
out of the other end of their gut through an extraordinary process

134 vilrongd Geographac, December 1092



Members of a solitary
species, whole shoarks
share a brief encounter
before going their own
wares. I thought we'd dis-
tracted them from mat-
ing, says photographer
Daphiler. But nearty all
the sfuarks were Wit

males, ke the 12-foot

“toddler” (bottom) speed-

ing by the photographer's
ussistant, Gary Bell

O an earlier dive (n
the Gulf of California, the
author rides what she
thinks is a pregnant
femule, swollen with pos-
sibly more than o dozen

egp cases or live embryos,
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mouthed through a cloud of krill near the surface.
In seconds the sharks’ bellies became visibly

distended with the food.

Two agquatic reaping machines soar open-






called intestinal eversion. At least eight species of sharks have been
ohserved in captivity everting their intestine through the anus and
then, moments later, pulling it back into place. When Senzo Uchida
dissected several whale sharks caught in Okinawa, he found that they
had a “ring” intestine shaped like the spiral binding on a notebook
and similar to that of a manta ray. Uchida has seen a captive manta
ray evert a small portion of its intestine, but so far this has not been
reported for a whale shark.

HE WHALE SHARK has a great deal more to fear from
humans than we from it. Fortunately for its survival, the
soft flesh commands a poor price in the market. And a sin-
gle whale shark iz a lot to handle. The most valuable part

of a shark, the vil-rich liver, 1s proportionally much smaller in whale
sharks. Even the tiny teeth are worthless as jewelry, Whale sharks are
caught commercially in few places around the world and usually in
seasons when the fishing is not good for tuna, marlin, or other higher
priced fish.

In the Maldives, a spray of coral islands southwest of India, whale
sharks are harpooned from small fishing boats. Local divers even
claim to have roped in a shark by swimming into its mouth and out
through one of its gill openings, then tyving off the loop so that the fish
could be towed into port. Of course, the anatomy of the whale shark
makes this impossible —just another of those big-fish stories

The Taiwanese, who probably kill and eat more whale sharks than
anyone else, call it fefusa, “tofu shark, "™ hecause its meat is nearly as
soft as bean curd. In Japan the whale shark iz commonly called finbei-
zame, The jinbed is an old-style summer jacket with a loose weave and
a classic design that resembles a whale shark’s pattern: white spots
regularly spaced on 8 navy blue background with light lines. Some
Japanese fishermen also call the whale shark sbisuzame. Ebisu, their
patron, is one of the seven gods of good fortune in Japanese lore and is
usually depicted as holding on to & fishing rod and a sea bream,

Tokiharu Abe, Japan's most renowned fishery scientist, told me,
"Sighting a whale shark can bring good fortune to a fisherman. Itisa
sign that the waters are rich in plankton and are attracting plankton-
feeding fish and the even more valuable bigger fish in the food chain,
such as tuna. Japanese fishermen don't like to kill this good-luck shark
that is named for a god.”

Ningaloo Reef is Western Australin's higgest marine park, and the
whale sharks and most other fish there are protected. Given the surge
of interest in Ningaloo, we can only hope that whale shark watchers
will not discourage the shy léviathans from congregating in the park.

Now that scientists know where they can study whale sharks,
perhaps we will finally learn about their migration patterns, how
deep they go, where the females give birth, and whether the females
lay their egg cases or hold them in utero until they hatch as free-
swimming bahies,

Learning more about thizs gentlest and greatest of fish should lead us
to a better appreciation of all sharks—even thoze with the worst repu-
tation, Already, as shark populations dwindle around the world from
overfishing for their fins, fear and vilification are giving way to & more
farsighted, active concern. 0
National Geographic EXPLORE R will atr “The Shark Barrier™ on Sunday,
Iecember 27, at @ pom. ET on TBS SuperStation.
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Nisminated by the blue
cast of middoy sunlight, a
whale shark descends into
the depths, After feasting
for several days, one by
one the endgmatic beasts
leave the plankton-green
shallows for the clear blue
currents of the Indian
Ocean—highways per-
haps to other feeding
grounds. How deep they
go, where they go, how

many there are: All are

mysterigs surrounding the
largest of all fish.
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Pioneering Educators
Hit the Trail

nm afwiys amared at how far
our best teachers wall go to
witlen ther honzons: Take the

17 Wyoming educators who endured

choking dust. punishing winds, and
freczing mights 1o sharpen theer
geography-education skillson a
Wignn tramn,

Rolling out wlong a 75-mmie
streteh of the Chregon Trall (ubove),
the group tned theor hand at map-
ning and kept datly ko cf soil
types. vegetaton, and weathor
]'Iu--. s got 4 feel for this unfor-
giving terrain, crossed by 350,000
sertlers during the mid- 1800

The adventure was sponsored by
the Wyoming Ureographic Alhande,
a group of educniors devoled W
protioting excellence in g '|.|_L:-.||.'||.'-
education. I'm happy to report that
gince the Sooety lndnched he oon-
cept in 1986, 49 states and Puetrto
Rico have created geographic
alliances,

“There s a grave for every IR
vards of the Orepon Trail, and s
ERsY [0 50 Wiy
Chevenne high school fescher who
made the five-dny trek in July
“At night the 1cmperature wias 23

desress. We had 1o push WIERIES Ol

of the bogs, The ride was so bumjpyy
it wats wsually best just 1o walk

“But 17 teachers went back 1o
class this fall wath 4 new enthusiasm
for teaching gcography.

Another group of 17 Wyommg

el WATITINA

"wava Judy Kallal, o

CFOERARSI WOCIETY AR At rtE U

teachers (ook an equally challenging
fiour-day rafl rp down the winding

Stake River

Thisyear LJ. §
B institutes sponsored by regonal
geajrraphic alliances, the brusien
summer ever, Across the counfry
they are bringing a new, infectious
spirit 1o thelr stadents

Summer in the City:
Prime Time for Teachers

he wide open spaces drern’|
the only ploces geography
teschers can be enriched
Right here in Washington, [7.
A7 tenchers from 15 sthles, Puoro
Rico. and Cansda jomed the SO0

ey summer Geography Institale
i June. One doy teams took (0 the

DETTSR WAL EnFals| akd i P SRSE MDD DIRTRTEL

feachers attended

," hl

il N F HPERRPL

streets of Georgetown (below), nod
g how buildings have been put to
different use over the years

“We were developing « sbeserrvil-
tomal techmgues o we could help
children learn how to look at the
wurld around them carctully,
spid Pauls Long, who tenaches o1 o
mavajo Indian clementary school
near Fruitland., New: Mexico,

“| came bounding mip the class-
roicett on the first day of school this
year. When | told the students to

open their new geography books
they all moaned. But [ said, “You
seest walt! Three wesks lnter they
wiere asking 1o work on their geog
raphy projects in their spare time
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Bronze Age Circles perfectly with the summer solstice
: X sunrise, In a contral caim some 65
on the Golan Heights feet in dinmeter, Mizrachi foind a
tke a Muddle Eastern Stone- leoted burial chamber dug aboul
nenge. five concentric stond | 506 years gfter the walls wenl Lp
circles — the auter one o third  “We have two different stories 1o
of a mnle around —rise nbove the utittivel now.”™ he savs,

Giolen Heights on Israel’s northeasi-
ermn border, tantalizing chies 1o a fo Piﬂ‘ﬂiﬂg the Past Tng.g[hgr

ciety that flournished 5,000 vears ago. . . . &
Bnown as Rojm el-Hin—Arabic in a Historic Russian E[-[!.r

far “stone beap of the wild cpt™— of centunes Noveorod, 1110
the site escaped scientific scrulin miles south of St. Petersh urg.
until after Inrsel oocupmed Symia's served as a cradle of Russian
porderlind m 1967, The rubble civilization. T wooden churches,

walls, up o8 fitel lugh
nnd 11'% feet wide,
tnurporate both amall
stones and massive slaba
wenghing tons. At least
250 workers woild have
labored five years to
erect the complex, says
Yonathan Mizrachi, an
[sraeh archoeolozist whi
lends the ate's oxenvas
ton, 1 has uneovered
Bronze Ape srmowheads,
beads, and coramics

[ he stone structufe
setvied as a ceremomnal
cenler and probably wis
witness o ntuals hinked
to astronomical ohserva-
tons. The northeast
gate, al wop, ined up

'

ROECELS IEMETTEE T

Natronal Geographie, December 1002

IARERAFT. SaZd SRCETF BARATINE TR bWk

filled with fresones and lcons vive
idly depicting Rassian Orthodox
siuints, inspired art throughout Rus-
stk Many of these chorches, includ-
g the Church of the Savior in
nearby Kovalevo, were destroved
durnng German shelling in World
War I1. Now B3-vear-old Alexander
Hetrovich Grekov o5 nearly fimished
with & painstaking labor of love
reqassembling the chuseh’s magnifi-
cent ldth-century frescoes

A French-cducated Russian, Gre:
ko learned of the frescoes after
refurning 1o his homeland in [948
from residence abroad
and sot pbout rescuing
them. He spent four
vears crawhng on hill-
sides dotted with mines
bunting bits of colored
ploster. Theén, usmg a
lone description of the
frescocs compiled before
the war, he glued the
smill pieces —some no
otgger than a finger-
nail —back together,

“1 felt favored by
Crond for thos speciil
task,” Grekov says. The
reassembzled works are
now dsplaved moa local
monastery and in Nov-
gorad’s Museum of
Wooden Architecrure,

TROEE &I i
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Meet Larry Jr We're buddies. .'rh ¢ 1wk [ eof the new camera,
(ot @ great deal on it through my credi .r..l..". 1.ir'. wife asked me which one,
.F:II'J Il'l Yl vas i |' .I'||'f|'|| ,."'-"- (£,
“This is more of that male-bonding stuff, isn't 117" she said

Your credit card should be a F ’J'r'rnffr- [ssue.

Your credut card showldn't be ltke everyome elses. Yoy between November 27, L and December 24, 1592, Ana it
sondd e yor g S50 rebate stmply for aeveng a camend®  shonedd also gioe vou a 1,55 Cashback Bowus™ mard™

& aE



Is the Sea Warming
in the Western Pacific?

ceanogrophers call it the

Western Pacalic Warm Pool.

n great band of pcean strad
dhing the Equsitor north of Austral
where surface tetiperatures are
dmong the world's warmest. This
compuler-gencrated map {above ]
CRAMNS A fen-vyear average of (e
poerutures recorded by carth-orbiting
TROS satelhtes since 1982, Orange
indicates water of 28°C (82.47F)
red areas average 29°C (84.2°F) or
more. Thot's two to five degrees
warmer than the nverage elsewhere
alomp the Equato

The satelime data reveal that the

Western Pacific Warm Pool got
warmer—by half o degree Celsim-
during the past decade, and much
larger oo, nccording to Xino-Hai
Yan of the Center for Remote Sans-
ing at the Liniversity of Delawnre,
whao led the team that produced the

National Geographic, December 1992

map. [he satellile data Were sup
poriod by water measurements
collected by research vessels and
Buoys, " Hall 4 degres i a ol T Yan
notes, capecially i the warmung
trend contmues

Mich of the vanabilitv in the sur
face temperalures can be attrabaited
to changpes m solaf flare nctivity,
Yan says; the rest 15 due to El Nifio
weather-nltering events, volcamic
cruptions, and human-caused car-
Yan [eeds his
studies can coatribute to an under-
standing of how El Nifios form and
of changes in global chmate

Richard Hevnolds of the MNational
Meteorological Center, a specialist
in sed-surface temperntures, agrees
that the Western Pacific Warm Fool
G2

hon dioxide emissions

fas wirmed and grown since
All of the world s ocesns have
hented up in the past decade, but
this recent warming may saamply be
part of a normal jong-term, up-and-
down cyele, Reynolds sayy

'll
=

= |
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Sea Eagles Fly
Over Ireland Again

ith 4 poetic turn of phrase,

the Insh speak of ey shd

nd gréine —the “cagic with
sunlit eyes.” after its bright vellow
eves, Hut the last breeding pam ol
white-tniled sea cagles m Ireland
ans recorded i 1BGS

Now hefped by o trisl program,
the bird may make @ comeback, A
pair was released last Apnl on th
wland of Inishvickillane off the
[hnzle Penimneuly. The voung male
(below, tethered prior Lo release |
viinished wiihun weeks, | he lomale
thrives and will soon be jomed
a male from the German Rapior
Research Center noar Crottonburg
'he eagle. whose Wings span

i CFTFOE W'LlS
common mn lreland and moch of
Europe. But hunters shot the migra-
tory birds; poisons sct Agninst stray
doge and vermin killed others. A
new [rish low
hanming poison
baits paved th
waly for remntro-
duction, savs
Sein MoKeown
manager of Ire-
lnnd’s Fota Wild-
life Park. He
cXpects the Irish
VERLIOTD L0 ELEC-
ceed m about 2
vears. A 1 Tyear
effor In Scotiand
oW Coits ten

Peirs OF £aghes

more than six fect



Introducing Mercury Villager.  hast foreoteen that its a minivan first and

A MITIVan s a minivan | LT3R Ioremiost, With plenty of room for soven

Unless its a Mercury Which means when you passengers, and an innovative sliding rear seal
get behind the wheel of this front-whee that reguines no tools wad just Just a fhick of
drive, V-0 powereld minvan, vou ll experience SWIEH and vou can easiy siide i forward o
the smooth, quiet ride and casv handling yvouve nmuake extra room for additional cargo

And lor added security and peice of

come to expect from a Mercury
Bur for ail s car-like ameniries, Villager mind. Villager is the only munivan thar meen:

It [tWere
It Wouldn

g — — ~ g = -
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federal passenger car safery standards’ and comes
with standard four-whec! anti-lock brakes
[here are other Mercury gualities thi
separite this minmvan from the pack. Like
available povieer moonroof, C0Y cassette player
and keviess entry system For guick avcess to the
Villager cargoarea, the rear window epens inde

pendent of the liftgate door

S0 if yorire in the market lor a
minivan, why sertle or | LIS another minivan/
Dirive the Villager. And expenence a minivan
thait comes with a very special qualicy

Mercury

< 77 MERGURY

information. call :
f S ALLTHIS ANDTHE QUALITY
I S S40-88808 OF AMERCURY

Another Minivan

Be A Mercury;
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Solving the Mystery
of the Noisy Butterfly

he clickety-cheketv-clack of
what spooands ike castanets
echoes through the tropical
forest of Costa Rica. Butterflies.
ardinnrily the essence of peace anid
quiet, here sound like flamenco
HENCers
acientists have long been in
trigued by the clumorous M
drvas butterfly but have nol known
Ivowe ar why 1t made such sounds,
uudible up o a hundred feet oway
nlun Monge-Najera, o Universaty
of Costa Rica biologist who ana
iveed migh-speed photographs snd
sernd recordings with the aid of &
compuler, has found the nnswers
Male Hamadryas prodoce the
sond when their forewings collide
during vigorous hight. Monge
mijera proved this by placing
vound-absorbing matenal harmless
ly om the wings of captive males,
thus quietmg them
And why all the racket” Prior to
courtship, the males jostle for space
on treed along female fhight paths
“Maoles will fight for those trees,”
Monge-Naiera reports. “They wape
fierce —and notsy—batties.”

Learn by Watching —
the Octopus Way

ew would expect an nctopus

o be this smart. But ©2eéo-

s viddgaris hasa
ighly developed brain—
for an myvertebraie. Two
Italian scientists have
shown that the cephalo-
pod Can fenrn just by
observing other octo-
pLses in action

OGraziane Fionto gend
Fietro Scotto trinned
pctopuses with food
rewnrds (o attick etther
a8 ried or a white bl
Cnce an ociopos mas-
lered the tnsk, a second
octopus nan adjoining
Nk was permitted to
watch it go through its
erght-nrmed paces.
When the observers

were allowed to attack

the balls, those whio had seen dem-
pnstrators attack red balls dived (o
a red ball; those who had watched
chases of & white ball swum after »
winle ball. To the octopuses, known
bo be color-biind, the bulls differed
i brightness, not color. The obsery-
ers nol ondy had leamed the task bul
hacl done so more ramdly than the
Irmined grodudp

Humans nnd ather verfebrates
learn by watchmg their owmn species
Bul no scientist had shown before
that an mvertebrate could leam m &
WY DeUrdioinsts consider prelim
nary o canocptual thought

National Geopruphic, December 1962

Uncovering Daily Life
of Ohio’s First Families

e earbiest settlers in the
Crreat Lakes region oonsirict-
ed shelters thousands of years
a0 of Wil s now farmiand 35
mules south of Uleveland., Thes
stuck wooden posts imto the ground
perhaps lashing them together nnd
covenng them with skins and bark
Thev hunted game with wooden
spears tipped with stone promils.
rutchered the meat with stone
sCrapers and nives, and cooked
It i round fire pits
Dravid Brose., o carator
at the Cleveland Muoseum
of Matural History, 1=
excavating artifacts of
everviday life at a site
he calls Paleo Crossmg
H:s teams have located
charred romains of posts,
useful for carbon dating,
Enrves and scrapers, and
thousands of flakes of
lint quitrmed hundreds
of miles away
Most intrigumy ure
carbon dates older than
|2 00 venrs, 1f con-
firmed, the site would
Be one of the first human
settlements it the West-
ern Hemisphere
Bows Wiisteaun
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EFxtension Cords That Are Too Short.

Wwe Present The Evercady’ Cordless Trouble Light.

The Evercady " Cordless Trouble Light is the first trouble
light that doesn't depend on electirical outlets or
cextension cords. Powered by four © batteriecs, it offers
total portability. And hamndy 360" swivel hook lets
yvou hang it and aim it whercever yvyou mecd dn,

Look for the Evercady' Cordless Trouble Lightoo

We makoe it for a lot ol good reasons.

4 EVEREADY

Eveready Lighting Producis
When Conditions Are Tough, They Shine. L iy (o—"—



CHILEAN WOODSTAR
FANGE

Chilean woodstar
Cvepuis: Fiulelng
Speches: el
Adult size: Length, less
ihas 5 om
Adult weight: Aporow. Jg
Habitat: Azapa and Lluta
Pvatr viadleys i Chille
mrid adiscent Feru
Surviving number
Lindneiam
Fhotogranibed by
Lugr Claudic Mango

A Chilean woodstar hovers gracefully over a flower as it extracts
the nich neéctar. The woodstar was once common in the fertile
valleys that wind through the deserts of northern Chile. When the
valleys were settled and converted to agriculture, the woodstar lost
much of its habitat. Today, this rare species can be seen mostly
amid urban gardens. To save endangered species, it is essential to
protect therr habitats and understand the vital role of each species
within the earth's ecosystems.
Photography, both as a scientific
research tool and as a means of
communication, can help promate

a greater awareness and under-

standing of the Chilean woodstar ensl

and our entire wildlife hentage. The New Classic

i& Watch |'NATURE™ an PBS, Sunday, 8:00 pim
Ty program & Funded i parl, by Gangn U S A i

MITRE
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The Kurds

Having worked as a volunteer in Iraqn Kurdistan
last year, | welcomed the August 1992 cover arti-
cle. The fragmentation of Kurdish political iden-
tity has o cultural parallel. Until Janoary 1991
Turkey recogmized neither the lunguage nor the
ethmic group; Kurds were called mountain Turks,
Irng hns attempted to arabize its Kurds through
intermarnage. The impact of nonrecogmibon has
been the emergence of different writing systems
for the Kurdish language — Arabic script in Irag,
the Latin alphabet in Turkey. and Cyrithic m the
former Soviet Union. The creation of a political
Kurdistan to mirror s cultural boundaries may be
overdue or it may be unnecessary, But it is b sepa-
rate question from the recogmtion of a people who
have been subject to genocidal persecution.
Kurt E-MOLLER
Trenton, New Jersey

As a Turkish Amenican who hivedin Turkey for 13
years, [ congratulate you on the fairness of the arti-
cle. The Turkish povernment has bad many prob-
lems in dealing with the Kurdish minonty;
explaining the Turkish side would make an inter-
esting article.

Bt HavacoGLy
Sterling Heighiy, Michigan

The article doesn't mention efforts by the Turkish
government to help not only its own citizens of
Kurdish origin but also Traqn Kurds, Turkey ac-
cepted 5,000 Iragi Kurdish refugees in 1988 when
theywereflecing the horrorsof Halabjuh and did its
utmost 1o provide relief to the 300,000 people who
miassed on the border in the spring of 1991, Turkey
also recently extended Operstion Provide Com-
fort 11, which provades air cover in northern Irag,
for another six months (o protect Iragi Kurds,
AYDIN SAHINBAS
Minister-Counselor, Thurkish Embassy
Washingron, 3. C

To understand the PKK, readers should know that
victims of its violence in southeastern Turkey,
where | have visited and worked, have been not
only Turkish soldiers and police but also entire vil-
lages of innocent men, women, ind choldren. This
is apparently one of the missions the PKK soldiers
in your photos are training for. Uintil the PKK
tnkes a clenr position against such sctions and

purges itself of elements responsible for them, the
party deserves neither respect nor sympathy.

Ian HAETMAN
East Windsor, New Jersey

When the govermment of & multinational country
is bad, trying to establish separate countnies slong
the lines of cultural identity 15 a shorcut that only
leads to chaos and misery. If preservation of & peo-
ple'scultural identity were worth fighting for, then
Germans might with justification throw out the
400, 000 Kurds in their midst,
Axtonio E. M. ATiaNasio
Lecea, faly

For your next article on the area, | urge you to

mclude the Assyrians, o stateless Christian com-
mumnity whose homeland s m Irag.

Framos E. Hoves, I,

Worcester, Matsachusers

Main-Danube Canal
As a former bargeman in Western Europe, | was
pleased to see the article in the August issue. For
30 years we talked about this canal while discharg-
ing cargo in Wikrzburg and Aschaffenburg on the
Main. Thisnew waterway will bring 4 bigchange to
all who make a living on the waterwiys connected
with the Danube, directly or mdirectly,
Jonn vanneR Do
Canadian Shipwatchers Chrpansation
Chatham, Oneario

German criticism of the Main-Danube Coanal
reminds me ol the U, S. furor that greeted the
Tennessce-lTomghee Waterway, regarded by
many as an ecological and economic disaster.
Since its completion, news of the operation of the
Tenn-Tom has been scant. How's it doing: good,
bad, or indifferent?

Doraln G. RLOENNE

Fickyville, New York

The Tenn-Tom opened in 1985 (5ee GEOGRAPHIC,
Marph 1986). Ity development authority atribires
mwo hillion dollars in new and expanded indestries
tor the waterway, along with 10,000 forss, Herwever,
conxtriuction destravved many wetlands, and ship-
ping hovers ar only five eillion fons. Maintaining
the waterway costy the federal tredsury 18 million
delars @ year.

Foar the first time, | was able (o learn the histoncal
and geogruphic highlights, and the pros and cons,
of erecting this landscape-transforming edifice.
What the suthor observed about apparently sug-
cessful efforts 1o create a new but natural envi-
ronment was especially instructive. 1t is strange
that 1 could inform myself i an American maga-
zine about such an imporiant event m my own
country.
Frienwici KRAUSE
Ningen, Germany




We're Transamerica. Our business is
financial services — life insurance,
investments, lending and leasing. Our
ph“l:lﬁuph:,r 1s to concentrate on the
thing& we do best and 1o try to do them
better than anyone else. So when you
deal with a Transamerica company,
.}rnu'][ get the r'ight product at the right

]:Irlf.:ﬂ — whether 1t's a life insurance

policy, a home equity loan, a mutual
fund or anything else we offer. That's

how we see it. Remember the Pyramid
tor the best in inancal services.

TRANSAMERICA

THE FOWER OF THE FYRAMID IS WORKING FOR YOU.®
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The old Main-Danube Cnnal is responsible for o
word that, according to my Niirnbery relatives,
15 ane of the longest in the German language:
Ludwigmaindonsukanaidampfechiffahrtpesell-
schafrenkapitinswitwenrente (pension of the wid-
ows of the socicties of steamship caprains of the
Ludwig-Main-Danube Canal).
FrEDpnck B, TRk e
Shoreham, New York

Denali

I have just returned from 4 trip to Alaska, which
macle your article and photographs all the more
vivid, We didn’t get to see the peak of McKinley
because of low clouds; Ourguide said that so many
chimbers on Mount McKinley have to be rescued
that the National Park Service requires cach goide
company to have enough insurance to cover the
cost of possible rescaoe.
SmoN Pusue
Fhompson, Manitoba

| share the author's wish that this Alaskn park
Temain as it is, without so-called improvements.
Mount Rainier National Park, which my family vis-
its frequently, is a prime example of why Demali
should continue its present practices. At Rainier
on 8 summer weekend the traffic jams stretch for
miles, filling the sir with the stench of downtown
Seattle. Occasionally tourists stop 1o gawk at the
mountain or 1o fipure out where they are going,
creating hazards for other drivers. One has o hike
deepintothe hills 1o escape the noise. ['wish Rain-
et wold start a shuttle-bus system like Denal and
ban personal autos, [ go to the mountains to escape
the crush of humanity and the trppings of civiliza-
ton, People who insist on hotels and cannot bear
to be parted from their sutos should stay in the city,
Traca M. DEGerMan

Aennewick, Washington

I do not agree with Douglas Chadwick's philoso-
phy of kéeping Denali as it is. In a park of <ix mil-
hion acres, | do not understand why facilities are so
limited. At 8 minimum the road to Wonder Lake
should become a loop, exiting through the non
wilderness part of the park. The loopshould have o
parking lanc, unimproved campsites should be
addedin the wilderness area, and in nonwilderness
arcas improved campsites should have tourst
[acilinies. Since the National Park Service seems
to be more concerned with wilderness than ser-
vice, | now have serious doubts about ite ability 1o
manage our parks in the public's bost imterast.
WiLLIam W, SamH
Midland, Texis

Paraguay

| am an American born in Paraguay, where my par-
ents were missionaries in the early 1%6s. Sandra
Dibble's reporting is excellent, but she did not do
justice to how hot and humid the country usually is.

Ot of that supersaturated air could pout rain so
heavy that the streets of Asuncion would become
huge storm sewers, funneling water to the river
below. My father witnessed several cars foating
away and was himself caught out in'the open eariy
in His stay and almost swept awiy.

BruceA. Kivtvi

Bellevue, Kentucky

Agu formerresident of Paraguisy T'om familiar with
the extremely harsh life of the majority of the
people. Adter 37 vears' absence | returned as 4
tourist, and after one week of touring from Encar-
nacion to Ascuncion, [ concluded that only a very
few, as your pictures so clearly depict, will ever
benefit from uny upcoming changes,
ApLexanneEr Thore
Ef Paxo, Texas

You did not mention the important role U, S, Pres-
ident Rutherford B. Hoyes (187T-1881) played in
resolving territorial conflicts and bringing peace
to the region. His memory is honored in Paraguay
in the name of the largest geographic department
in the Chaco ared and in the town of Villa Haves
on the Trans-Chaco Highway.
CARL SHIPLEY
Naples, Florida

| was surprised to see an erroneous description of

Catholic faith and practice in the caption on page

111, which says that “twa boys worship the Virgen

del Rosario,” Catholics worship God alone, We

vemerate the Blessed Virgin and other saints, pray-
g b0 them for their intercession.

Farren PETER M. J, Stravinskas

Editor, The Catholic Anywer

Newark, New Jersey

Chinese Emperor’s Tomb

You state that “wheat, corn, and millet™ were
found in the second century 8.c. tomb of Jing Di,
Com (Zegmays) is native to the Americas and did
notreach Clana until some time in the | 6th century
A It is true that the word is often used to refer
to the primary grain crop of an area, and thus in
this context would presumably rafer to rice (Oryza
sariva), but such a wsage is very mislepding, Tt
could be taken as providing evidence for long-
discredited theories about an Asian ongin for
Lem mays.
Wang Ray Worrorn
Niland, California

Cur inclusion of "corn™ way based on an ervor in
frasalaiicn.

Lestets shoald be addressed o Fokiia, Marional
Creographic Mogarine, Boc IT3885, Wishimgron,

D, C AN 3, and should inclide sender’s address and
seiephone menber. Notall letters can be used. Those
that are will often be edited and excerpind
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- hundreds of acres of dense jungle
?‘ into arable land. The Adams’ team
% discovered murals and carved stone
| monuments that recorded the his-
'SQA tory of the royal families. They also
|  uncovered majestic temples as well

B - |
- _-i-'.'_‘"." A as stone courts where the Maya
- e L"'"__ competed in ritual ball games.
. - “The Maya fascinate us
ﬂ-# .- because they were so advanced
T - . d &
w8 _Ht's an amazing story of
r . ™ P .
- asophisticated people with
- the will to tame a jungle!
Fir Wictuged Adams
for their time and place,” said
Adams." They had a sophisticated
[n the remote jungle of the Peten region writing, mathematical, and
of Guatemala, an intrepad band of archae astronomy system; and they were
ologists, led by Dr. Richard Adams, have skilled artisans, farmers, and
unearthed the ancent Maya city of Rio Azul bulders. In short, they created a
Deespite temperatures that rarely fell below camplex society n an extremely
100 degrees Fahrenheit, humadity that hovered hostile jungle environment.,
near 100 percent, and the thick tropical (Sl e

arowth that impeded their efforts,
Adams and his team were able to
excavate a great deal of this
two-thousand-year-old city.

ity - Dr Richod Adaws with u governin's

The result is new insight into a2 g temals mermal st R Al
remarkable pre-Columbian . Given its inhospitable
civilization that predates both | climate and inaccessibility,
the Incas of South America and . Rio Azul 15 an archaeol-
the Aztecs of Mexico. A ogist's nightmare. Resupply

The dig vielded a vinad ‘ 15 30 difficult, Dr. Richard
picture of a highly advanced Adams must rely on whatever
people who channeled equipment he takes with him
rivers, terraced hill- an a dig. That's why it’s not
sides, and drained ' surpnsing he wears a rugped
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Advancement after advancement creates the new benchmark

THEWIND

In uncompromused, tull-size luxury, Its commanding new design

virtually eliminates wind

[I00SE, :‘-.{;"-,'.' rat Bl ] I'J:'l.'"'l._Jljt"' The quietest, mast spocious Flestwood avar

superior back support in the roomiest car you can buy. And
theres the reassuring safety of Traction Control, anti-lock brakes

and dual air bags, CADILLAC FLEETWOOD BROUGHAM.

CHANGING THE WAY YOU THINK
ABOUT AMERICAN AUTOMOBILES,

s
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The Nikon th: at lets you

© HWd Nikon Inz.

I- .

The brand of camera that’s produced more AF Zoom-Nikkor. One out of seventy Nikkor
Pulitzers, front pages, back covers, center lenses vou can choose from. The same lenses
spreads, and pais on the back, now comes In @ most professionals use.
very unique model. But, you still have to choose one other thing.

The shot.

Like your sons first step. Your
daughter’s walk down the aisle.
" Your wife's tears of jow.

Little things like that.

.| You see, moments like these
deserve photographs, not snapshots.

- Moments like these deserve a

camera that helps you create art easily,

One that turns pictures you'd
stick onto the refrigerator into pic-
tures you'd hang on the wall.

One that transforms life's big |
moments into unforgettable images,
in one click. _

One that won't cause major embar-
See she N3003 o rassment at the school play,
e N because dad has to search Ihmugh

ﬁ:ﬂrﬂ:’q‘
ithe Nikom VRS ™

for this symbol. the camera bag for instructions. with features like Autofocus with Focus
the N3005 and  “Hold it right there, junior” Tracking, Automatic Fill-Flash, and Nikon’s

mﬁi“{iﬁ Its called the Nikon N5005. And exclusive Matrix Metering system.,
o nmon s here is proof of the magic it can Moments like these deserve

@- perform. This shot was taken with nothing less than the Nikon N5005.
the built-in flash and a 35-70mm Got it?
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“Environmental responsibility fuels our research”




DISCOVER COROLLA. AGAIN.

“I love what you do jor me.”
& TOYOTA

ffl- a safe ber vou first discovered Corolla early in your driving career. After all, Corolla
was introduced in 1968, back when hair was long, skirts were short, and cars stretched
1 city block. Bt now it’s the nineties. And just as you've changed over the past twenty-
five yvears, so has Corolla. Introducing the all-new 1993 Tovora Corolla. With an interion
that s bigger, more comtortable, so you can stretch your legs, not your patience
A larger, more powertul engine.” And an abundance of safety features, including a
standard driver-side air bag,” side-door impact beams, and available Anrti-lock Brakes
Yetr with these changes, it's still a Corolla. Which, after all, is what drove you to
discover it in the first place. Take a look at the new 1993 Tovora Corolla.
Call 1-800-GO-TOYOTA for a brochure and location of vour nearest dealer

o 8 H
At discover apan what vou need in a car todav,

INTRODUCING THE ALL-NEW
19098 FFOYOTA COROLLA.
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The best way to a man’s
sto :mach.. NordicTrack.

"The World's Best
Acrobic Exerciser "

A NordicTrack”® skier
duplicates the motion, of
Cross-country skiing, whal
moash experts agree is the
minst efficient and efedtive
aerobEe exercise,

It burms more calories in
less ime than any other
kil of exercise machine
Lip o 1,100 ¢ Alories [
lowrr, acoorchng 1o hiness

CXpors

I I S0 B Rl OF

Nﬁ ;'ﬂrr: rack

It's time to change the

spare lire. : o FREE VIDEO
inclucling the arms, legs t'..r:.: and Brochure
Unlike miost in-homie nitocks, shioulders and yes,
exercisers, a NordicTmck even stomuch. 5o whill are you I*H“H-EEH-EHHH Pz 24330
skier works all the major wiliting for : A .

muscle groups of the hody  Cal] NordicTrack todm

Find The Fat Dog.

A.L

Not casy i (0 Fact s, vou can't abways tell just specully fomulaied wath 5% lewer calories
b looking 173 Jess salt and 13 less fat, AsK vour
Loty vidler diog a simptle test o check Pu veterinarian about
viour thumbs together on s backbone and lecl So which dog needs (o drop 2 few pounds
@ @ his ribs with voor fingers. IF vou can't easily They all do. Bur you d never Know it just

o feel his ribs, he may need 1o Jose & few pounds  leoking at chem, woald you?
Porina“Fit & Trim" bramd adult dog food s




On lelevision
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Children and Okapi:
Lights in the Forest

living at bemg grown-up
iht-year-old Rebekah Han
wnd friends (above) practice a

lance from the afima, o mte of pas-
e 1o adulthood for Mbuotl Pyemn
wormnen of the Itun Forest i north-
asterm Loire. Hekal's parcnt
hn and Terese Hart, came 10 the
study the
v o the 0 &l P
matural history fillmmaker Alan

Kool ceme (o the 2L Esguare-

L s=ome 20 yedrs Jeo |

PUNEINE SO0

mile wilderness 4n I||l.|||_! LEiE fE,'||H
ind the Mbot working together m a

remarkabic collaboration that |5

ITICCEN S I E I8

k sl OF ONE OF Tl'h
Iaroest and least sertled forests of
vinca. Deepan the Congo Hasin,
the setnung for Joseph Conrad's
Broading lale “Feart ol Liarknces,
Koot filmed a way of bie that
nrompled him (o call s producton
for Mationa! Lreograpme EAPLOR-
ER "Heart of Bnighiness

NAave meEen b

Fevhn and [ erese
1y combine cireer und fimly —even
when the commule 15 helween MEw
york Cuy and the village of Epuly
i Aatre — because the Mbun hive
welcomed e Hart children int
thedr bves. Bekah, Sarmh (B2}, and
[o=Jo { four months) are growing up
mtimute with two cultures

Lruring vears of research tn wild
life ecalogy, the Harts became
nirigued with one of earth’s most
clusive nnimals. Found only i1
Zaire, the okapl is cousin 1o the
famubiar savanni-dwelling giraffc
Wil sports 2ebra-like markings

[he Hart and the Mbuti Blend
modern field methods wath ancient
forest skills, Dipming large pits near
y seven feel deep, the Mbuh cap-
rure the okapis while the Harts
collar the disctle anmmals for radm-
tracking. Together they ar
about thes Iorest giraffe
HOCESITy pridutes the Pleistoont
2

bt whose existence became Known

to the scentific world only i [S0H

caErnmng

]Hijljﬂ:

:-I.: ||.'I-I| '.:

‘Heart of Bngphinesy ™ aary Liecember
20 on EXPLORER, TES SuperStation
¥ p.m. El

*Splendid Stones”™ Shine

in Home Video Club

ephpibie 1n size and weighi
Vet among the worlkd s coes-
liest ietms, geims have lania

lized us since the beginning of trme
s 198 Ssatvonml |l§f.1r|1l
special, now available on video
unveds the mystigue of POSSESSIR
ind the business of trading precions
spones forged millions of years
out of the molten caldrim ol
arth s mierio

"Spdenchid Stoney " woa Decembe)
pedection of the Nationdl Crepprgi
Video Clud; U, 8. and Canaida only
{ f <S030 7658 1),



From here on in,
every luxury sedan in the world
will have to rejustity its price.

The BMW 5725 5353600, The Merceges JO0E: 842950 The Lexus LS00 344 300, T hat s what

people believe they have to pay fora eh-quality, high-pertormance fxury sedan. But the time has

T i i II'I'- - ."!'!-l & Ve Thl:

now come to ke a long, hard ook at the nelationship betwes

reason! The Chrysler Concorde. It's a new luxury sedan with more horsepower than a BMW 525

IEhadinins the
Chirsher Conoonde

nretior: room than any Mercedes, Acura, Infinett or Lexus: Les Hst of

mes o pertormance, Motor Teend calls it " hall to drive.” The bottom line

n' Tl i | ; o | 11 & WY . | [ | o S |
——*'.- e A I:r':l'_'lh_"- & CIMETAL I'_ |'-| L ||I-'.I]I L pals 10 =] '. Y &% '|I|l|| [ '-I'II'I I |r=|||| I | :III'

1 ] i 1 i 1
ualiey, besutitully performing automobile be a lusury reserved for the privileged few, wnen 1f can

be offered to the privileged many! For intormation, call 1-800-4A-CHRYSLER

 ADVANTAGE:CHRYSLER &




Geoguide

Volcanoes

# |-| "-II:'I'.I: iTE O YOICUNOD S i/vd
How, first make a simple mods
f 8 steep hill by I'iI'I'_|||_i'|-_ i
i

prece of paper. Put im on a card

For realism

i Tk

incluce

board bise

details such 10USES, Te0y
ond cars. Mix two cups of dorm-
starch with a cup of water, and
stir 1t anto a thock pasie. Pour the
“lava’ paste over the model hall
1t will flow seross the landscape
much like real lava. {Dispose ol
the pastie in the trash, not down
L . )

e Volcanoes can dump thick

Livers of ash on communities

Loy s whisil that s hke. shake
arnstarch on the oot of o

house made by tapmg togethe aother natural nsks people face
[
l

pressure. chance, ) Compare the

dangers from volcanoes with

i1 L"-"'"": -five-inch cards I":-f"l'l'l' around ||':'_" wiorld [ hurricanes,
“wsh T L0 Simiu- Flodgds

[ote min, What happens?

KD Wlllr on the NTes)
What other d ITIEE TS (A0
viou think people Iiving
MRl '--"E.'-'I"'l.‘:- |'_-,-.|_ Y

* Vvplcanoes are found
N many densely popu
lated areas around the
Facitic. Why doso
many millions of people
ve s elose o volcanic
peaks in spite of the
dangers and disrup
hons? {Consider volea

mic sonl, population




Delta And
(et rglli{ii.*
Foeus On Our
World.

This Is What Half A Million Frankfurters
Look Like From 433 Miles Away.

You can't really see them, ot we know the world a little differently. [t gives us a new
thev're there. Because this is where they live. In - perspective. And helps us learn more about it,
Frankfurt, Germany. Delta’s European hub. It's Which is why at Delta, we're proud to
st ane of over 300 cities we serve, every day, sponsor National Geographics Geoguide. A

The image you see was transmitted by a program designed (o give young peopie a better
satellite orbiting over 483 miles above the earth,  understanding ol the world of geography, And

lechnology like this enables usto look at  hopefully, some food for thought.
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Farth Almanac

What's Black and White
and Used All Over?

§ the fove affair wath Ching's
gtant pandas suffocating the
iready endnngered specios:
Public exposure has becaome com-
mercial exploitation in the Shangha
Circus, where a truned panda,
WeyWey, performs. Elsewhere the
zeal of zoos and other organizalions
Lo rent pandas from China s ool of
control, cratice charge
Last summer, despiic objechions
fromm wildlife-protection groups, the
Columbias Zoo i Ohio obtained
WO pandas to display durmg the
Christopher Columbus guincentzn-
wry. After the legnl smoke clearad.
the U, 5. Fish and Waldhfe Serviee,
which esues fmport permits, ggread
to review its rules governing use of
the ponimais
“In my opimon. every panda has
nrrived strictly for commércial pur.
against endangered species
laws,”™ snys Georee B, Schaller of
Wildlife Conservation Intermuationil
and once a researcher at China™s
Wolong MNatural Heserve
state tarrs want them.

[ISES-

‘Even

Oinly about a thousand pandas
remain i the wild: for rentals Ching
draws from a captive but not self-
sustsining population of abour 90,
charging $50,(00 a month each, To
keep up with the rent-n-pandn 5yn
drome., the Chiness tike more from
the wild. “We need n successtl
brecding program before animals
g0 om tour,” says Schaller

National Geographic

China’s Yangtze Dam:
Torrent of Controversy

orie threpd of
sKv: Cascades in the gorges
twitie 8 thousand cords. ™
S0 the ¢ighth-century poot Meng
Chuo exalts one of China's most
famous scenic wonders, the Three
Grorges (below ) in Hubel and
Sichuan Provinces, through which
the Yangtze Raiver hurls its might.
But Lhina™s need to gencrale
power kod redoce flooding, winch
nas Klled MR RN people i Uhis

e & yvie thie EOTRCS

century alone, may drown the scone
bencath the warld’s [nrgest hydro
electric project

Conceived by statesman Sun Yat-
sn 1n 1919, the controversial Three
Crorges Diam was approved last
spring by the MNational People's
Congress. Construction, beginning
m 19496, would take 15 vears and
oost more than ten bllon dollars, A
million people would be relogated
10 make way for a hundred-sguare-
mitle reservonr

he dam could provide 18,000
megawalis of electncty; |8 percent
of the nation’s présent generating
capacity, Cnbos poant ool that 5260
millian tons of st cerned through
[hree Gorges each vear will accu
mulate behmd the dam and may
cxacerbate flooding

!I'JI Tl I| 1 Ir i |__._|



[’ Your Phaotograophs On
A i i

Television. Liarger than f "
Hife. IicrediMly sharp, The nicel £
generalion of memories il b
|II-I! .'|'|||I.i| A |l|l|.'."l' TRFE S8rH
tha ke 10 o reepolutiondary
pel fechanology colled thi
EOMNIAR Photo CD Syztem

|III |.I|"II Eifhbd Il.llll._|| I'II- o] g PR g L |

on your televizion, § Amaz

ingly Simple, Take pictures
L G R L s Ran, Bgrig

i F CHrreEnt |-I R e e

film, When pou have your film developed, ask the photo

fimtsher to triensfer your phofogs onte o KODAK Pholo CD

tHge, Flay the CD ona special KODAK Fhoto CI Player

You won't believe the next generation.

introducing the KODAK Photo CD System

¥ Brilliant Images. On gour TV sereen, gou'll see ribirani

-ill .I'II i -"I'IIIII 1A '.IIIIII-.|III-' .I-l I.|I-_ Illlll"ll ]

TUTES o il |I:'|: BFEYEN

i i i i
Er sad . i i I' N :
My GO IAPERRLY T fPIER LA, LS PP

gndd gaee the changes. § Cret Ot
fhad Showe Bor, Collect tRose old
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]
= i 2 1
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your pholofrnisher create cusiom-
el Phote CD picture albums. Fock
LY folas up to ICN) pictures. and
il the remote condrel you can picw
fham dn gny order, e a conremient,
i Tastini, wran to sand Bopry menrn
rics. W Sound and Visrorn, The KODAR

Ehato CI) Flayer tx also a. stab ":-'-'.'.III -f1F

rpateey (10 g er Rl mmeans when the Planer 4510t

[P T MY _-lllll-_ I".'l':.'l res. iFean I"-I||.'. .'.!l_".'..II el e S0 RN .:I

¥ The Future of Memories., This next generation of
|

mamorties will be the ALY -"-".'u.'lllln &L, mosi IRUREERN L ¢

tablo sver. You've got Lo gee'it. dsk vour retailer for a
demoresfration
Eor |'|Iil rectind Fiv
Aoarpst .:|"|:I. ."||II

F-BO0-94.5-7 2040,

Your Pictures Have Never Been So Powerful.”







-arth Almanac

Population Explosion
Turns Roos Into Pests

ebounding after a devasting
drought in 1982 und 1983,
Australia s Eangarnos—2[)
millicon strong — aré com-
peting with hvestock for
ETHSS and witer and cre-
ating road hazards.
Well-adapted to the
fickle climate, kangarocs
ke these eastern eravs
[above) often stop breed-
InE in severe dry spells
Butzeven days after ramn
begins, females can con-
ceve again, Fopulation
Incroases 40 percent in
the [irst vear after a
grought, one study savs,
To reduce the Nive most
commion species, four states have
licensed hunters to cull up 0 3.2 mil-
lion roos for skins and meat. Animal
rights groups ure protesting. Bui
propopents argue that shootling is
the most humanes method of control.
Says wildlife service binlogist Jerry
vinynes, "We're convinced we're
dodng the nght thing.”

Bright Idea for
Conservation

uilding a better light bulb
ool leave the United States
with energy 1o spare. The
potential s bright because one-
Hourin of all electncity generated

e

=

in the L. 5. goes 1o light homes,
offices, or [actones

[ e lntest iInvention 10 generaie
ierest among residentinl users i
Intersource Technologies' electronic
light bulb, or E-Lamp (lft). To pro-
duce light, it emits & high-
fre qUEnCY Tadin sIgnal
instde the pas-filled bulb,
unlike the fomilioar ican-
descent bulb, winch heats
0 metal lament

The company suys that
a I5-watt E-Lamp shines
like & 1{watt mcandes-
cefit bulb: it would cost
$15 10 5§20 and lnst 14
vears when used four
hours & day. This engrgy-
saving bulb joins unother
innovation on the market.
the compact tluorescent
buib. Initial scceprance of that effi
cient, long-lived bulb has been slow
because of its $20price tag.

Can Vaccine-laced Baits
Slow Rabies in the Wild?

ahies, & dread disease thal

contorts this mocoon s fhce

claims soume 25,000 humeans
i vear arddnd the world: thev suffer
painful deaths after they are birten
by infected ammals, mainly dogs
Fatalities (a the U, S, are rare, how-
EVEE, FINCC MAOST BCS are inoeulaged
But i rabies epddomic carried by
rACoO0ns has spresd along the
Gast Coast, Ths vear 110U rabid

raccoons were found in New York
~tate. In Mew Jersey | 9K have
been counted unce November 1980
In Europe and Conads cube-
shaped, eicken-flavored bans filled
with o rabdcs vaccine have been par-
dropped in the wild, and the spread
of Tebies by [oxcs hims becn noarly
halted. In the L. 5. fish-flavored
viscoines [or riccoons —nat o dollar s
dose —have beon tested 1o Virginia
Pennsvivania, and New Jemsey and
Are rI=.=Lnr|.|:iJ for upstate ew York
fous L. Evun

Nutionagl Geographic, December 1062



This hobiday season, some 150 million people will e a simpile recl abbon on T |1|_'t.i=,r ANTETs
rm‘n|ana~«r|1+|rw1 imitment to sate, sober driving. Its part of the "Tie One On For Safery™ campaign
sporsored by Mothers Against Dirunk Driving (M "*.] 1 ) aned The Goxxd Hands People of Allsate

see vour Allstate agent now for vour complimentary red ribbon. Togethes AIISI-HI-B
wee can help ensure a sife and jolly holiday, "'.1||IIH' v iore happs W VEArS

o You're in good hamis

B P IR g et i T T w e e L (A
P M O Wi Frmpec 1L AEARG] ID 1) Alleia breeraen | orgmrsy etk )



On Assignment

tems from the mmlerna, free-
lance photographer Rover H
REssMevyER could tolerate only
A few marments while recording
Eing & Lyva flows before jumping
away from the searmge heat and mio
Lhe freezing wind atosp Sicly s
famous voleano, "1 Oapped my arms
10 cool off, then went 1y My
tripod to somap a fow more frames, ™
hc recalls
Photographing eruptions was
actually just anothor space story
for Roger, who has been booked
op astronomical phenomeni simce
"Remomber that
earnth, many of the other planets and
several moons in the solar system
have volcenoes,”™ he savs,
By age 11 Roger wits building his
own Lelescopes und photographing
'| was g very shy kid. The

camera mado me comiorinble

briscs

oriade «chonl 1K

SIATS

i | kg ]
iroand peopl

PRI =
'-“ II: I-

B SR

wacher took Roger and his Long
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ONLY NORELCO SHAVES BELOW THE SKIN
WHILE Fll]MING OVER YOUR FACE.

Shavi ing with a
Norelco' is extraordinary.
The moment you

start, the razor heads
begin
to float.
They
acljust
on the
outside
L0 EVETY Foaring e
contour s
of your face, while inside
another technological
feat 1s taking place.
Here, Norelco's
patented “Lift and Cut” system is engineered with a precision
lifter in front of the blade that notches into the hair and
lifts 1t up. Then, after the blade cuts it, the hair shaft can
actually drop below skin level.
The result is an incredibly close shave. But vou're also
rewarded with exce ]mmm] comiort since Jf""“
' the blades ¢
don't even
= touch your
| _ face.
dichdrops ELXPETIENce
7 the Norelco.
Inside and out, it lives up to evervthing
you want 1n a razor.

(’)Norelco

We make close comfortable.
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