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From the Editor

NaTioNAL GEOGRAPHIC wrilers and photographers have always

gone to extremes to capture the unusual, the beautiful, the impor

tant. In 1935 Capt. Albert W, Stevens and Capt. Orvil A Anderson

rade a balloon gondola 14 mules up to photograph the division
betwern the :!IIP;“"-‘II!I-.I-'.' and the st |[II'-l'|'II. re lor the hrsl time,

hecard wrote

Wearlv 25 vears later undersea adventurer lacoues
thatit hos bt scaph dive nearly seven males to the bottom of the
Martana Trench

[ his month we again take to the air and the water tor discovery

Photographer George Stemnmetz strapped @ motor to his back and

went soarmg over the Sabara i what he calls a " fhying lawn chais
Half a world away Wis Skiles probied the unexplored labyointh
of caves and chambers whose waters leed the springs of north
Florida—and joined other divers as they exaimined the sunken
remains of o Civil War-era ship just beacath the surface.

o comtrast (o the carbter expedihions, George averaged just 300
teet above the ground, and Wes seldom ventured 1o depths ol more

than 200 feet. But the driving princaple remains unchanged: 1t s
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more fully understand it.
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[0 fly high above the Sahara, to see it as the eagle does, 15 to
behold starthing patterns. Tracks of nomads disappear and
reappear. Verdant rows of crops surmound palm-dotted
villages that suckle at the desert’s stingy upwellings ol
fresh water. Cragpy massifs rise from this bahir beld mui

“sea without water wilh 1ls npples of sand sheets, waves
of dunes, and temperatures that can soar to 130°F and
plunge to 20°. The Sahara’s most remote reaches lie in Niges
and Chad, countries twinned m their landlocked isolation
t 15 & world of hardscrabble hiving, knife-wielding men

shrouded women, and a beauty at once raw and serene

JOURNEY TO THE HEART OF THE

SAHARA

By DONOVAN WEBSTER Photographs by GEORGE STEINMETZ













HE OLD MAN 15 DY IMNG. Al the darkened
end of his hat, away from the door
where a parade of visitors peers

mside, he hes on his back, his face
black and wrinkled, his son seated
close belund him,
His breaths come dry and weak.
With cach one the old man seems to
choke on the wir's perfumed sweet
ness, wiinch has been freshened 1o cover the
stench of impending death. His head lolls.

He has been paralyzed by a series of strokes,

1ich are slowly sapping his [ife. | step closes

His eyes are clouded by cataracts, a bitter

by-product for many herdsmen who've spent

W

their lives starmmg across the sun-scoured
redches of the Sahara.

"Before this he could see a little bit,” his <an
savs, " But now he is completely hlind. 1 hope
he ¢an hear me. 1 hope he knows [ am hére
Inshalloh.” Allah willing.

We are in Diona, a loose settlement of stock
pens and huts strung along a dry fiverbed in
Chad. Forvy yards outside the old man's house,
dark, sinewy women in bright scarves pull
bucket after bucket from a well, splashing the
contents into troughs for their sheep and goats

Soon the old man wall be dead, one of the
WIOINen sys, "'ll“”, ACACTA TFMES '||'l||| |||'||I ||'|I. ﬂ1r'||
river’s banks. There will still be water in the
5. Iione will go on

“lroas sad,” says another wornan, Cbat he has
had u long, good life, Still, may he go spon,
allah.”
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Phree days later | run inlo the women al
another well, " The old man 15 deadd,” one savs,
her childeen crowding the tolds of her scarf as
she talks, " He died the dav after you were here
I1e 1= buried now—" she pomts twward some
distant hills.

[hien she goes back to work. Her life, like the
|rF||_J I,ll_'!ll:l'15|||'|'|'|.'!l|. |._"- Jd COrsiant II.lIIII_' O COonsvert

waler o survival in the H.1||.||‘.|.. one of the

harshest and most demanding envitonments
on Earth

Across the Sahara, where distunce, dryness,
and destiny render lite treachernus, invocation
of Allah's favor—Inshallab—has evolved mto
reflex, Inshatlah, the camel caravan returns

Fantily spot gets o
|-'|-'|'|I|II.I -||I|I|11.'| |Jr.rrJrL1; i
nortfern Chad. Cath
ered arond frrewood
stacked to avord drift
e sanneds, eliders of
the village of Denm
coristder the plea of

@ Wornan naned

Fitr, ."r:.'.I'nI'i'ri'!.j her
mew e by Shi
sosgie fo leave he
Triastannd —who was
ol Presernt-—ire
."I.'“I'.!'lf LTS I-'."I|_|..
e session wils
witnesseed only by
rrtert, whte troed to talk
frer. out of her deci
sian. Such a divorce
wirpdld cost denrly- A
cowry iof frve camitls,
frve woids, artad Bl
kets thet went to eoch
of the womman s aitlt
rivtatives woulid hive
fo e returned to the
groem and fus jamly

Inshallah, the date harvest is good. Inshallah,
the dunes don't rall wy and swallow the 1own,
[here's reason for this, The desert is larpe
MVINE goci—
and 1o survive s caprives the people here
have grown to rely upon a greater order. When
confronted with the Sahara and 1t= 3.5 million
suare miles—an area roughly the size of the
United States—divine interventions 15 never
a bad thang 16 have on call.

There: are less populated deserts in the
world, but perhaps none 45 less visited than the
eart of the Suhurn where wars and political
upheaval have kept ousiders away for decades.
As that began to change, photographer George
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ni | set out in 1997 with 3
ast of charazcto

through this regwon: a largely roadless zone of
lesolate sand and rock defined by the collecti
horders of MNiger, Chad, Libya, and Algena

aiutled persoade only MNiger and Chad b isso
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government ofhcals, and mer

aniicipating 4 more peacelul and prosperous  brick buldings hmkered in the sun. After a

wove a gid of streets where low, mud-

WNtE nNow LOries 4

future—we were secking rhythms of hfe  day's dnive into scrublands east of wwn, we
unthroken since the time of Muhammad, 1,300 topped a rocky bluff, and beyond it began th
YEATS g, [énéré, a landscape of dune fields and sand
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HE FIRST DEAD CAMELS tom up on means nothmg™ i the language of the Tuareg.

Dav 2. They're mounds of pale, chalky [Here strings of dunes stretch east to west,
pones, scittered atop dishes of desu a hundred feet tall and several miles long, piled
cated, apricot-hued hur. Each is the size up by the wind. Devoid of water and completely

|
i

kaddie '-1-.I||I'I;-.' P00 and they rest balanced L.||:~c.ll|-.J the 'enere 12 lonely, hot, and breath
on low, wind-sculpted pillars of sand. In the takingly gorgeous in rounded shades of beige

natural autoclave ol the Sahara, humadicy Most every day we drive about 70 mules

sometimes hovers in the teens and daytime  across the soft sand, often becoming bogged
temperatures can reach L3 degrees Fahren-  down and having to dig our way out with

heit, Consequently the desert’'s sandy surface s hands and shovels, placing perforated metal

sterile _ irvive there,  sheg sand ladders” beneath the tires
Decay comes in the abrasive form ot wind-  for better purchase
blown gl We pause at nudday, when the sun heats the

oS Tmpassably

vesterday we left "'.:._'_.Il.::'.'_ ""-.i'.-:l. f iy i1'.::I s desert s f|'|:|-'-lll::3|'||1. 185 Saiid

i a lme of four-whee! -drive vehicles, Behimad soft, Then we walt out the IMrerno 1or a [&w
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exploration. The phot '_-.'ln'.n'*.rn'r writer feam encountered skin AT MALI
wiring sandstorms, delrydration, venomous stakes, the threat

I JLT | !
f bandirs, and Wack, crvstadlivig niehts feilliant with star




houts, hiding beneath a large canvas sheet  distant. He introduces himself as Aboubacar,
iraped across the rools of the pa ¢ savanna south of Agader, bul

reating the only shade for hundreds of miles offers up httle else. ™1 do not want any distra

el cars i, IrDIm

It some of the vallevs between dunes we've tions. e hinally save, "We are behingd in ou

seent thousands of pancake-size [ootprints, travels, so I do not want to be slowed mor
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another hour of drving, the caravan—a long,  he begins to drop some details about his mis
dark blotch nl|||||L ROTEZ O LI&;LF‘M L VICW ion. The caravan is heading toward the oasis

We motor alongside, stop the car, and | step out . towns of Fachi and Bilma, Abaubacar savs,

Loy Lake up the dromedary's |JlL|H 1ACE where it will collect salt mined from watery
Che caravan leader gives me o quick wave  basing and transport it some 400 miles back
ind hiello, Then we move 10 the polite give to towns on the deserl’s edge. In the Sahara
and-take of the deserts tradinional greeting: high-guahty salt sells at a premium: In ancent
“How is the work? tirmes salt 15 said to have been traded ounce-

Laodd, Croid willing, How 15 the work for  for-ounce with gold. Before external sournces

vt it -salt became avatlable, combined caravans

'Croond, God walling, How s the family? totaled 30,000 camaels
Lroodd, God willing: How 15 the family for Aboubacar leads atraon of about 300 camels
you! ind 1t stretches in loose lines of tethered
Lo, God w 4|'r|E: How are the camels® imnmals for about a mile. He's made the 30

Aher a lew minmuates of this the conversation. dav arcudt 1o Fachr and Bilma 19 nimes, b

becomes less formal, but the man remains  says. On this tnp

*s brouveht along his son,
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ug i fs hoose s large lover Behind him an
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ourtvard opens bencath the hard
lght of a moon sky. At his side are stacks of
ablets, old and heavily grained
ich his students wrik
Prayers. You  are
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tortunate day

AR cach I"'.’-.l.'|'.' ALLEN

hers on a
sy, e as Fridan
noon | teach the Koran 1o the boys of town

| he point of the trammmeg, he savs, 1s to mem
arrze all ‘thi PraYeETs af the Koran wlhile also
comprehendimg themr messages. Then, onde i
vear, some of the students recie a portion to
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[0 test what they've learned,)” Kader savs,

miake them write whal they've memorzed.
Like this,

Fle makes himselt comfortable on his rug,
lift= W ||||_||_ il |..I|:- i, II|'_._ 11 =% [ W' lri Wl i'l'-:.__'_
in Arabicwith a Il.ll'i!.' I.I'.I.i”. He prows lost in the
cftort, covering both sides of the plank, then
reaching for a fresh one. The ink goes down
dark, but as it dries the letters evaporate, leay
ing behind only faint shapes on the grayish
af the table cares. | he

graln ol 1hat Kader
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act of woting the pravers 15 what's important,
Alter completing a lew panels, Kader stops
to prepare for s studenis, Fis son makes him
i glass of strong, sugary tea, and Kader drinks
if down. He has a second, and a third, At two
nclock he turns toward Mecca and pravs for
the third time of the day, himishing as his sty
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with the marabout watch
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Eader asks them to reqite what they 've writlen
[ron memory. |1 s patience-testing dnll, and
the bovs strugele. As they work, Kader smiles

He s slowly bringing these bovs imtoe religious

sdulthood, st as e was, “1t 15, he save lated
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Mushroomt clowd of stone erupts i the Ténwére desert, remnant of its watery past, Thas pedestal
rock began as a mmass of pebbly sandstone, Its sadptors were opcles of hot and cold, wet and dry, as
wirll as blowireg sand, which caused the sloughing off of shards seartered ar the buse

guide, Mohamed Ixa, a Tuareg leader who 15
usually untlappable, is visihly surprised by the
sight, He squints, rubs hus chin, and brings our
hittle caravan to a stop 1o investigate,

Sun und blowing sand have rendered the
Land Crusser’s windows milky and portions
of its body bald. [ts tires have been baked to
shiny hardness,

“There is history here,” 1xa says, “This is the
first time anvone has found this car” Three
vears ago, he exploing, 35 people packed into
three of these vehicles and left southern
Algeria—which lies about 250 miles lo our
morth—on a 500-mule trip to Agadez. They got
lost and abandoned one vehicle after it began
toy fail. Three men were left with the car to
guard it. They were eventually found—dead ot
thirst in the scant shade the car provided

When the car we've discovered broke down,
three other men gotl in the last vehicle and
drove toward Agadez. They were eventually
tound dead too. They left behind a note
giving directions to the survivors, “Hut they
were never found, Ixa says. S0 somewhere
HEART OF

IHE $A&HARSA

around here, 29 people
chaildren—died.”
Steintmetz walks to the driver’s door, opens
it, and is hit by a blast of hot gasoline-scented
air. We fnd an empty hundred-liter water
tank, a halt dogen empty jerry cans for fuel,
and a few poignant clues: a rubber and canvas

sieaker .. .8 cup for tea . . . a safely rator

Far the next hour we search the sand lor
remains, “They probably abandoned the car
when thirst got bad,” lxa savs. "Not a smart
thing to do, but a desperate one. They probably
walked west, toward Agadez, though they had
no idea how far away they were, These people
were very lose

In the Sahara a person sweats about two
gallons of water a day—four if walking, By the
time one of these travelers lost roughly a gallon
of water, without any hquids to replace 11, he
would have experienced dehydration: parch:
ment skin, dizziness, fatigue, loss of appetite,
a low fever, and irritabality,

By the time he lost a little more than two ga
loms of Huid, he could no longer stand upright:

mostly women and

|
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swelling thickened his tongue and rendered
swillowing  difficult; locomotion—even  on
hands and knees—became impossibler s
outer lavers of skin began o tighten, darken,
and split; and his kidneys and liver began 1o
tml. As s body's core temperature rose, his
central nervous system could no longer control
his heart rate or breathing, leaving him to drift
off into coma and death,

Two years apoa friend of mme got lost out
here for nine days,” Ixa says. "By the time we
found him, hs face was black. We could not tell
whio he was, Not until we got some water into
him and he regained conscipusness a few days
tater could he speak his name. Then, we were
all shocked,”

In the central Sahara ask anyvone about
dying of thirst, and vou'll get 4 story, There
are the German hongymooners who became
lost i their old Volvo and died up a canvon
in search of shade and water. Or the local
adventure-guide who carried two clients into
the Ténéré in a single Range Rover. After the

vehicle broke down, the guide died of thirst
walkimg our o search for help. Or the truck
driver who ran out of fuel and nearly perished
of dehydration. As he was dying he had o
vision: dram the oil trom the crankcase, pour it
into the diesel tank, and run the truck on oil,
(It worked; he lived. )

Then there was the French couple and
their six-month-old baby who were found
dead in the middle of the desert, far from any
established routes. From a journal {found at
the scene investigators learned the gruesome
details of their ordeal.

As therr thirst grew pertlous, the young par-
eats cut themselves, giving their baby their
own blood to drink. The hushand died first, his
wift went a few days after him, leaving their
infant alone In the vast desert, But as the
woman lay slowly dying, she wrote in her jour-
mal describing the beatific silence and glonous
swarms Of stars of the desert might sky.

AVING FACED Dows the worst heat and
distance of the Ténéré, we suddenly
come upon the town of Bilma, an
Eden in the fernace of sand. Here

groves of date palms grow and pools of clear
water burble from the ground thanks to a for-
tuitous break in the desert’s deep substrate of
mck. One moming, standing at the edge of a

24

pool, I notice an outtlowing creek and follow
it. Stepping through a wall of brush, I come
across irrigation ditches running off  the
creck imto dozens of gardens: corn, cassava,
ted;, groundnuts, milo, hot peppers; even some
orange, lime, and grapefruit trees,

It's just after seven in the morning, and no
one 1s around. | push on another hundred

yards and find a huge pool—several acres
across—iamirroring  the sky, surrounded by a
carpet of short green grass and dite palms,
Donkeys and goats praze, Hand-size fish fin in
the pool’s depths.

An hour later, heading back to town, |
come upon an outpost alone in the desert.
Surrounded by cactuses and scrub, it's the local
weather station, and the gray-suited man run-
mmg it is Bilmas weather officer, Nouhou
Agih, He may have the least demanding job
for a thousand miles. Each day the sixtyish
Agah rises, checks the rain gauge, anemometer,
and barometer, then writés his fndings in
a ledger, which he sends off 1o the capital of
NIAmey once a vear.

*It has not rained much here in 50 vears,” he
says.  But this year, we got 30.4 mullimeters in
the months of Tune and July. That's the most
rain in halt a century, Next vear, we should
have a wondertul date crop, Inshallah.”

He leads me into his shady oftfice, filled with
broken meteorolegical equipment. ~This is it.
This 1s my life,” he says. Sitting at his desk, in no
hurry, Agah leans back in his chair,

“1 will tell you something about the Sahara,”
he finally says, pulling off s gold-rimmeed
plasses to wape them cean. " This desert 15 very
simple to survive in. You must only admit there
is something on Earth larger than you . . . the
wind . .. the dryness ... the distance. .. the
Sahara, You accept that, and everything is fine.
The desert will provide. Inshallah, If yvou do
not, the desert will break you, Admit vour
weakness to the Sahara's face, and all is fine”

This year, he <ays, Bilma has obviously
resignied itself to the power of the desert, and it
15 being handsomely compensated. He shows
me his precipiation ledger, running a hnger
down its grid of mostly zero rainfall totls, He
poinis out April 29 1.5 mm of rain, On May 6:

Trace. On July 21: L1 mm. And—he gets
excited—on Aogust 4: 10.5 mim, less than half

an mch, "A downpour hike we have not seen in
most people’s lives” he says.
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Stark cirele of rock measuring aubout 60 feet in diometer lies in the Téndré desert below tiie massif
of Adrar Madet 1 Neger. Rovghly rritde away in each of the four cardinal directions, strmilarly
crafted arrows point away from the cirele, whose origin, purpose, and age remoim a puzzle.

He stands and goes o a steel calunet in the
oifice’s corner, “Here,” he says, returning 1o the
desk with the 1996 rainfall ledger and flipping
to its tally page. He drops hus finger onto the
annual ranfall total: 1.3 mm.

“That's less than a sixteenth of an inch,” | say,

Agah smides. " Yes,” be savs. " You understand,
now? This was for all of 1996, That year the
desert was larger than anvthing.”

e peserrs of Niger and Chad differ,

with the topography of cach roughly

miirtoring the spirit of its people, Niger's

Sahara is a world of smooth dunes and
the friendly—almost courtly—Tuareg, Chad
5 0 land of stony, erpded landscapes and
the rock-hard Toubou, a seminomadic people
whose men wear long doggers lashed 1o their
briceps like advertisements aof ferocity,

"The Toubow are quick o pull their kinives,”
says our guide, w Milanese physician namied
Piere Rava, whose tourism company, Spaz
d"Avventura, 1s the first one inside Chad’s
Sihara. Rava sn't kidding, A few weeks loter
I tour a hospital in the town of Fava-Largeau

HEART OOF THE SAHARA

and find thiat balf the men admitred were
there after being wounded 1n knife hights,

The Touboy mhabit a desert charactenized
by rocky spires, volcanic peiks, and screaming
gales. So it’s fitting that as Steinmetz and [ cross
into Chad’s Sahara, a relentless wind from the
northeast, called the harmattan, greets us, This
wind whips the desert, turning its air to u gritty
scrim so dense the sun behind is a pale disk
you can stare at directly. It signals an end o the
60- ar 80-degree cool ol North African winler.
When it leaves, the roasting 120- or 130-degree
heat of the Saharan summer will arrive, bring-
g with it the relief of occasional rain.

T'he habitable edge of Chad’s Sahara is the
regional capital of Fada, a punishing 550-mile,
three-day drive northeast from Chad's capital,
N Djamena. Remnants of the war with Libya—
which hroke out when Libya seized the north-
ern halt of Chad—are the trip’s tecurring
theme, After seven years of contlict France
helped 1ts former colony drive the Lilyans
home. As they fled, the Libyan forces aban-

doned an estimated billion dollars’ worth of
mulitary eguipment.
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Dive through a hole in
the bed of the Santa Fe
River and disappear
into the darkness of the
Davil's Ear. It's just one
portal of hundreds in
Florida leading to a
watery underworld that
explorers are slowly
bringing to light.

Ulgllelei ((gle
the Labyrinth of

Nelgig
orida Springs

By Ken Ringle
Photographs by Wes Skiles
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ok design out of cave
- ¥ divers, including air
: tanks that can pivot
w or be repositioned.
P #: Such on-the-fly flex-
v ibility has doubled
the number of sites
that divers can wig-
" gle their way into.
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ET THE SPNGs keEmatx proloundly
mysterious. The rivers they feed anse
for no obyvious reason in one spot and
vinish just as curtously in another, whirlpool-
ing underground with a force that can suck
whole trees out of sight. Entire spring-fed
lakes, fresh and abundant most of the vear,
disappear almost overmight in dry seasons,
siphoned suddenly underground as it God
pulled the plug in a bathtub.

Scientists know that many of the springs
are inlerconnected, draming an aguifer that
reaches at least as far north as South Carolina.
But they've never known exactly how. Only in
the past decade or so have they begun 1o appre-
cuate the complexity of the watery network
lacing the imestone and dolomite genlogy ot
north Flonde—and the dangers 1o the springs
posed by the region’s growth in population,
agriculture, and industry.

For years many people assumed that the
springs were outlets of huge underground riv.
ers, peologic curiositics draming far distant
uplands north of the state. Most Florida rain-
fall, it was thought, ran off as surface water
before ever reaching the springs.

But in recent decades, partly through the
efforts of a handful of dedicated cave divers,

that explanation has proved too simple, Prob-
ing miles into the clefts and crevices from
which the springs witer pours, the divers have
discoverad that a watery interstate highway sys-
tem does indeed flow beneath north Florida's
murss-hung live caks and sandy soil, But it's not
just a one-way system flowing downhill from
Georgha, While a small part of the flow from
any piven spring comes from far away, most
originates as rainfall closer to home. Water is
entering and leaving the Floridan aguifer all
the time, sometimes bound for distant destina-
tons, sometimes for the hydrologic equivalent
of a trip to the nearest mall,

Much Flonda rainfall draing directly into
the state’s rivers and crecks as surface runoff,
as the Santa Fe's tannin-stained flow was prov-
ing darkly before my diving mask. But vast
amounts also percolate through the subsoil to
nourish the riverine network that underlies the
state and feeds the springs. And that rainwater
carries with it pollutants unhltered by the grass
and soil above, making Florida's historically
pristne springs a potential chenmcal mirror af
the surrounding environment, As the number
of people and farm animals living above them

continues to grow, the future of the springs has
begun to darken.

\

MNorth Florida Springs I
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BUBELING FORTH

under deap cover,

Bosel Spring flows
to feed the Chipola
River. "Exploring
this system 5 a
delightful game.,”
says photographer
Wes Skiles, a cave-
diving veteran. "The
trick is to figure out
whare all this water
is coming from.”

Alinoueh he and his

family used o vacatnon
pccasionadiy in the Flor
.|.||‘| !-.'|.'..-"-.

Wes Skiles's
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treshwater wonders ke
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of cave diving.

Unlike open-water diving, where the majo
hazards aré associated with depth and uncon
rolled ascent, the great peril in cave diving &
dis0NenNaiion. Cave dalvers AIwWays Carry al
least three liphts
down and fins up to avord stirming up blinding
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and they try to-swim head

But accidents stll happer

[t's s0 easy to get lured into a cave entrance
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lthe current to explore one of several tunnels
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T suppose ['m lucky | wasn't Killed in these
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sl extend human knowledse as an exp
skiles explains
ol the Flonda springs, that s what vou are,

Brian katz agrees. Katz, a groundwater geo

"But deep in the cave systems

chemist with the US. Geologica

Fallahassee, pomts out that an ehite group o

SUIrveEY In

Florida's cave divers "have greatly :-'-_}'_l_!u|-._--_|
our knowledge and understanding of how
these springs work, And probably just in time,

Although the Geological Survey has been

monitonng the springs since 1907, Katz noles

hat “all of us were slow to realize how vuloer
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“IT GETS REAL COLD by the end of a
30-minute show,” says mermaid Beth
Thomas, who dips, flips, and lip-synchs
through "The Little Mermaid” at Weaki
Wachee Spring. The temperature of
these freshwater founts, typically near
12°F, proves balmy to manatees—said
to be the “mermaids” of sailors’ imagi-
nations. Hundreds migrate from coastal
waters to Florida's springs each winter.




Shaping a spring

Stretching beneath north Florida is a
huge bed of limestone easily dissolved
by waterborne acids. Such chemical
erosion creates an underground weab of
conduits and caverns, as well as sink-
holes at the surface. Under the state's
MNorthern Highlands {below, at left), a
“confining layer” of impermeable clay
covers the limestone, causing water to

tectonic forces, and other smaller
gaps in the limestone leave open-
ings for acidic water to seep In and

expard the spring system.

AHT B EDVARD &. (RATE]

As walter dissolves limestons
undergirding tha surface,

the graund and

subsirate can cave in, lsaving
a debris pile at the bottom of

a new sinkhole,

collect on the surface. But across much
of the state the confining layer is thin
or absent. Here water drains directly
into the aquifer—carrying with it pol-
lutants from the surface. By decrypting
the system's structure, hydrologisis
help explain how pollutants in one area
can contaminate water that seems to
circulate in a separate cycle.

s stone
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Cities and suburbs {below) use huge
amounts of waler, but 50-plus
inches of annual rainfall provides

ample recharge for this aguifer. A Only hours before | had dived
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NO SUNLIGHT

reaches the bowels

of Diepolder Cave,

leaving this large : -
chamber—250 feet P
deep—devoidof =~ -
life. Florida’scaves = -«
have been tough on '-

divers too: Since =
1960 some 300 have
died underground.







“The

moredible. Our team had 1o |1':| i fore thiin

WO Qe vmoent of dilution 1s ST

5 of dve just to get it to registes

1) pound
Hut for DEP's Stevenson, that was enough
“People around here are incredibly protec-

tive of Ichetucknee Springs” he savs. "They

learned to swim there as kids, They were bap
tized there by thetr churches, They know what

the MATINAES Mican o the aréa economy as a

tourist attraction, but their real attachment s
very pérsonal and emotional. All vou have 1o
do 15 explain o them how the dirty oil they

drain rom theélr cars could end up in the

springs, dand they | 1ake all sorts of steps to sec
that doesinl happen. IUsa matter ol awarencess
Whie he acknowledees that the shale's reeu-
latory muscle
need 1t his most imporiant mission 1s
confrontation but education. The
learn about how the springs work and get tha

word out, the more people will voluntanly help

15 always there olfstage if wi
ol

IMOre we

us protect them. [t's a constant process

CTTETM s laken on far
hroader dimensions in
ville Karst Plam Project, a decade

old efort to map the entire hydrologic proft
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e Wood

of the 450 square mules of northwest Floruda
that he south of Tallahassee,

Beeun by g diver named Parke
later killed i an

project 8 now run by George Irvine, & muscula
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SIFTING THE SAND
in Tray Spring.
archaeologist Rich-
ard Haiduven exam-
ines the remains of
a Livil War-era ship
that local lore says
wWas sunk 1o keep

it out of eneamy
hands. But much
like a canoe on the

windowpane waters

of Cyprass Spring

(right), the legend
28€ms to have little

supporting it.

quarterbacks nearly a hundred divers on week
endl torays two miles or more undergrownd

Its not a casgal activity. It rather resembles
anm assaull on Mount Everest,

"We'l

spectiiacd mixes of mbrogen, oxyeen, and

use 45 many as 18 divers breathing
nelinm o get set up for a single dive,” Trvine
leams wilth electnic underwater scoolers
tanks
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groups. of thre

CAVE
“lay ‘down as many as ‘33 emergency
twelve hindred leet apart in
[hen we'll launch three divers on scootars™ to
discover what's around the next bend

The bmal-assault

ireathers, These complicated devices scrub

suftocating  carbon  dioxide from a «

divers use mechanical

"-!.'f.‘-
cxhausted air, permithing breath recycling and
longer time in the cave without the limiting
bulk and capacity of scuba tanks

[he emergency equipment stashed along
therr route provides the divers with
tremendous batlout capability should am
thing go wrong,” Irvine says. " But the best tool
18 the human body, My divers have to be in top
ition., |

EVETY Imorming and swim 4 R0 meters every

THESE O

physical cond ran at least five miles
might. 1 have a resting heart rate of 38 to 42, so0
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A SAND BOIL ROILS in Marion County, the result of sustained hydrologic
pressure. In the more placid waters of Sims Sink, Joel Tower zooms in on
Procambarus erythrops, an albino crayfish known to live in only three other
sinkholes, all of them in Florida. While most types of crayfish live roughly
threea years, these slowly metabolizing cave dwellers live as long as 20,
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he Steller’s seg=eales of Kamchatkas kurilskove Lake
spend most winter days perched in trees [left), watting ho

hsh o wash up or digesting a meal. Their size doesn © reg

ister until an adult Hies from its perch and

Wanks grace

Fully to face mie. A mature bird measures up o nine leel

from wing tip (o wing tip and at up (o 20 pounds far ' :
-".'.-".._.l-."-

outweipghs the North American bald agle —- =

sieller s sea-caples winter as far south as

Japan ind South Korea, They nest on

Blaabitviny Thanfar o
b thig 1 i e RARICHATICA
ke the island } RN LA
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ot Bolshov Shantar (above) GHIreA -
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Mamed alter Greorg Stedler, |

Em : e

BCRITH y B#ii  (ADD
Cerminn naturalist who explored N AT

il AR

Kamchatka in the 17405, Steller’s

I b l..l—lr'.rl
sea-cagles gather in the hundreds at

Kurilskove l.ake for the winter sockeve salmon run, Asia’s richest
o roadds lead here—{ arrve by helicopter. | spend nights in a cabin

and davs in snow blinds near a sand

vink where cagles scavenge fish.
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The helicopter will pick me up.
tomprrow, For dinys I've watehed
these cplossal birds swoop and
brawl, But this morning, my last
ot Karschatkia, I'm drawn foa
quiet woment when the fights
furﬁ:ﬂdnmnwmdﬂimuaqh
lingers on o bank, the fulling

s blurring the silhowettes
of the rrees Pl be back. a

i




Its arms lashing

" Mexico's west coast,

Hurricane Linda,

spawned during

an El Nifio. churns

northeastward in

September 1997,
Linda's 185-mile-an-

- hour winds made it

one of the strongest

sastern Pacific storms

~ ever recorded.




Drought and flood,
famine and pesti-
lence: Name your
calamity and at least
some cases can be
blamed on the
periodic warming

of Pacific Ocean
waters known as

El Nino and its

NATURE’S VICIOUS

cooler sister, the
stormy, little under-
stood La Nina.

It wose OUT OF THE TROVICAL PACIFIC In lote
1997, bearing more energy than a million
Hiroshima bombs. By the time it had run
its course eight months later, the giant El Nino
of 1997-98 had deranged weather patterns
arcund the world, klled an estimated 2,100
people, and caused ar least 33 billion dollars
property damage.

Isatas [panaqué Silva knew none of that, All he
and the other péasant farmers in the Peruvian

°

hamlet of Chato Chico could sée was that after
weeks of incessant rain the adjacent Piura River
had not stopped rising. The rainfall itself was no
surprise, Bvery three to seven years, for as long as
anvone could remember, the same rainfall had
arrived after d pool of hiot scawater the size of
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From aarly stages {0

El Mifin's poak, warm

winlor, Showery in wihite
maved fast AGTOSE
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CALIFORNIA

Its food sources driven away by abnormally warm water off San Miguel
Istand, California, this six-month-old California sea lion pup being readied for a necropsy was
among hundreds that starved 1o death. Nursing females usually tind plentitul sgouid and small
fish near the surface, but the prey swam deep in search of cooler waters, out of sea lion diving

range. In non-El Nino years the pup mortality rate runs about 25 percent. In 19897 it hit 70



INDONESIA

As brush fires raged in drought-stricken Sumatra, motorists were
shrouded in smoke, and clinics were filled with patients {above). Flames charred trees and

utility poles in Bunneil, Florida (befow lett], which endured severe drought last summer. Too
much winter rain near Chino, Califormia (below right), sent rescuers in frant loaders to save
cattle neck deap in mud. Fires fueled by droughts claimed moaore than 19,000 square miles of

L AT '|"|'I..|".='| ot the west coast ol the

vmericas, Lhe pcean would heat up right

around Christmastime, si¢ hishermen called
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or six inches a day in some places.
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odden ground cou
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B RALIL

Brazil's rain forest (abovel, and demonstrating farmers, demanding government aid, looted
grocery stores |above rightl. El Nino usually brings drought to East Africa, but this time it
brought crop-killing rains and famine to Sudan, where orphans ate soup supphed by relief
organizations (below right). "We have always thought of rain as a blessing,” said Ali Dulo in
his flooded Kenyan village (below). "Now when we hear thunder it makes us feel very bad.”

tanrly lucky.

ol e |*||||- i Perit and around th

P e Jal el i L ;
residents ofF Chato Chico were

Some were evacuated on barees, a few i heli
coplers, to a barren but dry refugee camp in the
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Sanchez, “Some spent three dayvs on the rool
i e who knew how to swim broughl them
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villgpe of just 150
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Heroes on shore saved a family overtaken by a wall of muddy water as

they tried to wade across the usually shallow Huarmey River in northern Peru 2arly last
March. Such flash floods, along with dramatically high river levels along the Peruvian coast,
were frequent during El Nino. Pacific clouds encountering the Andes dumped especially haavy

riains on the steep western slopes
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ampant milaria—some 30,000 cises mn the California to Mississippi, storms pounded the
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Fiura reglon alone, three times the average tor  Gull Coast, and tornadoes ripped Florida
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surfers were axcited by prospects of monster El Nino waves,
but California authorities feared beach erosion and built sand berms from Redondo Beach to
=anta Barbara. By last March surf had washed the berms away, but the beach was intact.



“ Running Hot and Cold
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* Warmae  B'F Sea-surface temparature change
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Like-a grant saucer with liguid slosh-
ing hack and forth across it, tha
Pacific Ocean contains hugs masses
of contrasting cool and warm water,
During the past 50 years thair slow
cycle has created El Nino conditions
31 percant of the time and La Nina

_ : 1 Irformatinn shown m THe Graph shnee B Basad o dam from an ama
conditions 23 percani of the time. vt of Pierw, 2. Rectanple deftres s deparied o crows. sactioms bolow

EL NINO / WARMING As easterly
trade winds decrease, wanm water
in tha western Pacific llows sast
ward, This layer, typically 500 leet
desn, Hows avar cooler, nutrient-
rich water and blocks its nomal
upwelling along North and South
Amaerca. Sea life there can suffor
from lack of food.

& opamE haet nnd maketurn
Froomm the wimmm conar elafane
afict rans, formuing

LTSS T L W T T
Favile e Faintee

NORMAL Trade winds ganarally ]y Squppn e Loy abinys
maintain & balance between warm T i e et

westom Pacific water and cool
water in tha eastarn Pacilic. The
sun haats watar in the aast, bhut the
thermoohne, the boundary betweaen
warm waler and the cold, nutrignt-
rich water, lies 130 feet below the

gurface
LA NINA / COOLING Pushod waost Btor shomds iy the v
wird by strong trade winds, warm nhu_' vy - '"':.'fj,].*,,“,';"::f;,H',':.,','.',“:!

i A il e

surface water flows toward Asia
Coldar deap-sea water upwalls 1o
the surface along the Americas
Nutrients become more plentiful,
arnd avaporation decreasas, reducing
storm cloud formation and rain in
tha region
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EL NINO

PEAK EVOLUTION, DECEMBER 1057

NOTE: Sea-surfoce termperaiuie, intortrogical convargmnes fona, and et stroam information
in bEsed on dais Irom December 1207 Land tempsicature and preacipitation anoimaMes sl
nrsak that arg consistently alfected from Decembar through February during £ Nibo ovenia

LA NINA

PEAK EVOLUTION, DECEMBER 1088

subtroplcal

o et stream

over ﬁuwln. Australia

MOTE: Ses-surface termparatude, intertroplcsl comvengmce rone, and el sream information
i& baaso on dais rom Ueceimbed 19658, Land I2mperature and precpiiation anpmales show
ireas that e conssiently aflected fram Decombers throwgh Fobruary duning La Nife avenis

Alare rinir L i Warmar AT THE EXTREMES |nfluenoesd by countieazss vorighies,

than nodrmnal an nonml including viratons i Esrth's acbit, the strength of otean

_ _ | e currarts, and possible-buman imfleenoes on tThe anviron
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: | T M _'-r.1 rics Pwio Bl Nino o La Nifg evants are dantical. Evan
wWithin osingle evani, local condilions can change drast
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studied, depictmg the most axtreams condimiorms of each
over it glvoen maotiih. Al 1he caonditions shown dbel ri
happen simullaneoushy

While candhitioms dunng the past few avents appear 1o
hiave boon more extrame than in éarller ovonts, the ow
donce 1w not conclusive. Warddwide callaction of datallod
El N0 and La Nifia data dates bhack only 13 years

Highs and Lows
of a Global Cycle

El NINO

For reasons shill not entirely undar
atood, stmosphanc pressure period-
ially becomes abnormally low naa)
Tahitl (1) and unusually high ovar
northern Australia (21, With the
prasances Of tha high-prassurs sys
tem, Pacific trade winds that nor
mally flow to the west become
weank (31, allowing sun-wanmead
Facihic surtace water 1o spread east
ward. This creatés a warm band

aof water that spans the oquatorial
Paaific (4), Along the Equator, whaore
cloud formation is already hesvy
due To the convergance of normham
and southem trade winds, more
clouds than usual develop (5)
Drawnt south by thit lDwar atmo-
apherc prassura, the subtrapical

el straam carrnas Pacific clowds
eastward and increases the fre-
quancy of storms in thal region (6),
Continuing aoross southarn North
America, the jot stream (7) shears
off the tops of westhaund Atlantic
sforms, decreasing the develop
ment of Atlantic hurricanas

LA NINA

In a reverse of the mechaniam

that triggers El Ning, atmdsphaoric
prasaurg s abnormally high ovar
Tahiti (1) and low over Austraba (2)
Westbound trade-winds arme intense
(3}, pushing warm surigoe ywaltar
farther west than usual (4). The
pruatorial cloud formation splits
(8}, separated by the Tahiti high.
Similarly split, the subltropical et
siroam 5 weaakoned (8), allowing
Atantic hurricanes 1o move wast-
wardd and gather strangth (7).

T LRI AR JLINL T Pl W LRCRE H
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-'.‘rill'- FR THE Yiams, the appearance ol .1
JL" Mifa has been less predictable than
— that of | | Mo and fewie ll].||'-.-_'||l._'l_['=
nave been recon [iut bath patterns are now
tar better undersiond than ever before. Tha
15 bBecause the most recent Bl Nino will be
the first to be remembered tor more than just

a litany of disasters, The 1997-98 El Nio

I.-I

marked the hirst ttme o human hstory that
climate scientists WOere ..|1||.' fD [""L'Lll..f abo
mal Hooding and droughts months in advance,
allowing time o

The LLS

threatened ;*-1|I||!.1r|n'+-.
Battonal Ceamic and
Atmospheric Administration (NOAA)  brst
NI as earty as April

L% Mepare

announced 4 possible El
1T
aler

available [or many regions,

Australia and Japan followed a month

By summer detailed predictions were

LATHT SUPLEE, 0 ¥Yiishrmglen Fost ssience wriler andl
editor, recently fimdshed work on his bk Phstes o
the 20th Centiry, 10 bé published soon by Harry N
dhranma, In He wrote "Unlox I:'II|" fhe Chimate Pa

im the May 1998 Narrosial (o s A Fbi

¥ =

‘L As water approached B8 F, coral polyps living in Australia’s Great Barrier
Reef expelled their algae, leaving the coral white. Some areas, like this stretch at Heron ksland,
recovered. Along an 18-mile length in Western Australia, the polyps eventually died,

In northern Pero wammings allowed many
farmers and hishermen o make the best of Fl
MNifto s eftects. Girass grew on land that is usoally
barren, and
beans could be planted in arcas normally too

dry to support them; fishermen were able 1o

larmoess rased cattle. Rice and

plan tor shrimp harvests in coastal waters, gen

erally oo cold tor the shellhsh

"The potential uses of advance information
are almost limitless,” savs Michacol H. Glantz of
the National Center for Atmospheric Research

NOAR) in Boulder, Colorado, pointing oul

industries around the
thnning for Bl Nino and La
Far example, Kenyan

growers hind their product m greater demand

NOW EEVErnments and
wiorld can make
M 1116l pay  ofl

ciiites

when droughts atfect collee harvesis in Brazil
' Palm oil production m the

andd Indoesg
IPPiRes tvprica

A5 -|IIL - I|I|..' '-||'.I.h| catch off the Califormia coast

1 lv declines during El Nino,
Countries that anticipate these developments
can fill the gaps and prospes

Al the wvery least, preparation dan save

MATIONAL GEOGHAPHIC, MARCH 1995



lives, Even in poverty-ridden Peru construct.
ing storm drains and stockpiling emergency
supplics <aved hundreds of lives during 1997
and 98, Forewarnings brought timely inter-
national aid to such places as Papua New
Guinea, where highland popuolations were
thieatened with starvation after frost and
drought combined 1o destroy subsistence
crops. Many affected arcas could prepare for
Hoods and fires, population migration, and the
spread of disease,

nERE ARE wRITTEN records of El Nifo's

cffects im Peru at least as far back

as 1325, and researchers have found
genlogic evidence of El Ninos in Peruvian
coastal communmities from at least 13,000 years
ago, We know the Inca knew about them|” siys
Adm. Giampietri Rojas of Peru’s Institute of
the Sea. “They built their cities on the tops
ol hills, and the population kept stores of {ood
in the mountains, I they built on the coast,
it wits ol near eivers, That's why s many
of their dwellings are standing today”™ But ot
wias not until aboul 25 vears ago that the rest
of the world began 1o pay attention o El Nifo.
And after the surprise devastation of 198283,
climate experts intensifed cfforts to under-
stand how the process warks globally. Govern-
ments invested in equipment to monitor the
particular conditions i the Pacific that g
ger El Nino.

Perhaps the most important effort was

the development of the TAO [tropical atmo-
sphere/ocean) array of 70 moored buoys to
span the equatoral Pacitic. Completed m 1994,
the TAQY buoys are now the world's premuier
enrly-warning system for change in the tropical
ocein, They momitor water temperature from
the surface down to 1,600 feet, as well as winds,
air temperature, and relative humidity,

The data collected by the buoys are trans-
mitted to polar-orhiting satellites and then
o NOAA's Pacihic Marine Environmental Laly-
oratory in Seattle. Supplemented with temper-
ature measurements taken by tesearch <hips,
the data help create a comprehensive portrait
of the upper ocean amd lower atmaosphere.

Meanwhile the TOPEX/Poseidon satellite,
a VLS. French mission begun in 1992, orbits
Earth at o height of B30 miles, measuring
sea-surlace elevation and rélaving miorma
tion about ocean crculation, including the

L NISNOTEA SNIA

enormous rhythmic sloshings alled Kelvin
and Rosshy waves that travel back and lorth
across the entire Pacih.

Thanks to the TAO buoys, the TOPEX/
Posedon sotellite, and a variety of other tools,
climate screnbisis now have information of
unprecedented range and accuracy, which has
enabled them to confirm and expand thenr
theories about what occurs bath during nor-
msl weather patterns and during sea changes
that herald the periodic—and  inevitable —
arrivals of El Nino and La Nina,

Weather 15 50 varnable that at’s hard o call
any situation normal, But in maost years climate
m the equatorial Pachic & governed by one
generdally dependable pattern. Sunhght heats
the uppermaost liver of seawater tn the western
ocean around Avstrala and Indonesia, causing
huge volumes of hot, most air toonse thoo-
sands of feet and creating a low- pressure sys-
term il the ocean's surface. As the air muass rises
and cools, it sheds s water content as rain,
contributing to monsoons in the area,

Mow much doer and far aloft, the air heady
cast, punded by winds in the upper atmo-
sphere, cooling even more and increasing in
density as it travels By the time it reaches the
wost Coast O the Americas, it s cold and heavy
enough that it starts 1o sink, creating a high-
pressure system near the water's surlace. The
air currents then flow as wrade winds back
roward Australia and Indonesia. This giant cir-
culatory loop, moving from west 1o cast in the
upper atr and from east toowest at low altitudes,
15 called the Walker circulation, tor Sic Gilbert
Wilker, the Brinsh scientist who studied the
process in the J9240s,

As the trade winds blow westward over the
Pacific, they push the warm top laver of the
ocean with them, causing the hottest water to
pile up around Indonesia, where, because of
both wind action and thermal expansion, the
sea level is wswally about 18 inches higher
than it is ol the west coast of Mexico. All along
the eastern Pacific, and especially off Fouador
and Peru, colder subsurtface water wells up (o
replace the sheared-off top laver, bringing up a
bevy of nuirients from the deep ocean. That
chemical bounty sustains an ¢normous fvod
wiehy and makes the coastal witers off Peru one
of the world's maost prolifc iisherie.

El Nino changes all that. For reasons that
scientsts stll do oot comprehend, every few

a5



vears the trade winds subside or even dis-
dappear. The usual air-pressure pattern reverses
itsell in a phenomenon called the southern
oscillation, making barometers .'-:_',qultll_uh |11t_'h-..']'
i Austrahia than thev are in the central Pacihc.
Ihe resulting pattern—known as ENSO, for
El Mino/Southern Oscaillation—involves only
one-hith of the carcamference ot the planet.
But it transiorms weather arbund the glabe.

Without the trade winds the top laver of the
castern Pacific does not move west, [t stays
in place, getting hotter and hotter, swelling as
it warms. Eventually it hits the threshold for
what meteorologists call deep convection—the
point at which the steamy surface air blasts into

the upper atmeosphere. (In some places during

- Tracking EI Nino

The El Nino of 1982-83 took the soientific
world by surprisae: The enaormous El Nifo
was at its peak bafare telliale changes

in sea lemparature were detected. To
maasure and predict future El Nifos,

tha National Oosanic and Atmospheric
Administration (NOAA) leaunched the tropi
cal atmoapheéra’ocean array, 70 anchorad
buoys (nght) spanning the egquatarial
Facifig, The butoys measure air-and wind
condibons at the surfaco and sea (emper-
atures 10a dapth of 7,600 fest. Ground
and satellite data wera used 1o create the
image at far nght, showing doviations in
El Nino temparature and wind direction

in May 1897 East-to-west winds have
revarsed themselves, at left, and o counter
clockwise pattarn near the top sends
warm, moist air toward California

[997-98, sea levels off South Amenca were ten
inches above normal and surface temperatures
Bo ) When that happens,
waler in the upper atmosphere condenses and
falls ps torrential rain on the west coast of the
Americas.

This, m twmn, reduces the salinity of the

coastal seas, where deepwater upwelling has

reached almost

already declined or stopped. Marine lile that
customiartdy thrives off Fouador
including economically essential anchovy pop
piations, heads south insearch of cooler, ncher
to the great benefit of hshermen in
Chile, Off North America exotic warmwates
species suddenly appear farther north, In 1997,
apparcntly for the first time, a

and Peru,

Wil

fishermuan

TH b BT T P A

WARNMING LUP EL NIND'S RAIN MACHINE

Both El Nitvo and La Nifa are deivan
by wator tomperature and atmo-
spOETIC condithang, 85 soon in a
serias of cutaway views showing
ocaan gnd almosphenc measure
maents. In Fabruary 1987 tho upper:
ptmosphare water-vapor [evsls

and seg-surface lempearaturaes

witre normal, o Juna, as the sea
wigrited both in the depths and st

the surface, svaporation Increasod
tha nmount of wiater vapor in the
atr, and storm production in-
creased. Water tomperstures and
wiler-vapor contant continueg

b ri=e. Even as E| Niho peankse in
Decamber, 4 tongue of cool watar
formead in the depiths and began
to retum thi region to mormal con-
ditiors and parhaps (o o La Nifia.

Deviation fram normal
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caught a marlin in the ordinarily cnitly seas ot
Washington State, Califormany started pulling
in bonito and albacore tuna, species normally
found only far oftshore. Other taonn were net
ted in the Gulf of Alaska.

Because El Mo moves the rains that would
normully soak the western Pacific toward the
Americas, such places as Australia, Indonesia,

India may experience severd drought.

A

According 1o histarical records, 600,000 people
died in just one region of India from the epi
droughts of the 1789-1793 El Nino.

in Africa the altered wind, heat, and mos
ture patterns of El Nifio portend drought—
generally o the east and extreme
[n particular, cooling of the

soth.
southwestern
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Indian Ocean customarily strengthens o hagh-

PIESSUre arca that keeps rainfall from reaching

the south

Meanwhile, back in North America, the jet
streams that travel hve to t'i;.;]l[ miles above
Earth's surface shift dramatically. The polar jet
siream tenids 1o stay farther north over Canada
than usual: as a result, less cold air moves into
the upper United States. In tact, northern-ter
states saved an estimated fve billion dollars in
heating costs during the 199798 El Nino.

At the same time upper-level tropical winds

themselves; blowing the tops off
cvilones forming n the mud-Atlantic and
usually reducing the number of hurnicanes
Contiriied on paage 9
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Mudshides
tora Beatrir Baca de Chavez's
home from its loundation in
January 1998; now she cries
not anly for her loss but also
for the entire town of Sanla
Teresa, Peru

The slides, Ted by the
second worst El Nino rains
in Peruvian history—and

aggravated by clear-cut log-
qing that lett the distant hills
without trees—destroyed the
village and killed 22. Flood-
img in Peru cut thousands of
peaple off from theair liveh-
hood as some 300 bridges
were washed out. To cross
the San Francisco River
between the towns of Tambao

Grande and Malingas, many
commutad by inner tube
pulled by ferrymen [above
righti. Even the dead were
displaced by El Nino. Flood
ing fram a ruptured sarthen
dam destroyed a cematery
(rightl, Noating caskets and
sheletons through the strests
of Mampuesto,
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Before El Nino, Segundo Yovera and his wife, Maria, had 8 house

with sobhid wialls and a real rool—amid fields of rice. com. and cotton—near the Piura Biver in

northern Peru. Then came the ratns of February 1998, The niver mse. the mud flowed and thair



town of Chato Chico was wiped off the map. The townspeople relocated to the desert and

eracted tfemporary homes. Desprte flood records dating back to the lnca, people still settle. n

fertile but vulnerable river valleys. In Pera the 1997-98 El Nino destroyed 30,000 homes




Like a 90-mie-long mirage,
an El Nino-fed lake ten fast
deap spraad across the floor
of Peru's Sechura Desert,
usually one of the driest
places on Earth. Over the

centuries native paople have
given the periodic lake tem
porary names. This time
Lake La Nina pravailed. No
numans were displaced by
the flooding

President Alberto Fujimon

l[abovel, declaring that some
good should come of El Nino,
heiped stock the lake with
fish. They will be harvested
until the lake. which drains
to the Pacific Ocean, dries up
m about two years




(Continued from page 871 the LLS, by half—
from an average of two a year to ane or none,
according to studies ot Colorado State Univer-
sity and Florida State University, One study
indicates that EI Nino also generally reduces
tornadoes in the southern Plains states.

N UNEXPFECTED oror of sardines off
the coast of Chilef Tuna in the Gulf
of Alaska? Lower heating bills in the
LLS.? Fewer hurricanes in the Atlantic?

Enter La MNifa, During a La Nifa event, an
abnormal cooling in the eastern Pacific pro-
duces conditions more or less the opposite ol
thiose created by El Nino—natures way, per-
laps, of rectifying the heat imbalance that El
Nino represents. As with El Nino, the effects
of La Nifta are most pronounced from Decem-
bver to March.

I La Nifa years the casterly winds from the
Americas are stronger than usual, That drives
mire than the normal amount of warm sea-
surface water westward, i turm causing larger
than normal volumes of deep, chilly water
to rise to the surface and producing a "cold
tongue that extends 3,000 miles along the
Equator from Ecuador to Samaea.

With so much warm water Howing toward
Asia, the Pacific’s mighty heat engine réemains
firmly anchored in the west, causing heavier
monsoon rains in India, higher than average
precipitation in Australin, and wetter than noe-
mal conditions as far west as southern Africa
The huge mir masses and cloud banks asso-
ctated with the hot zone also change the path
of the jet streams, which move high-altitude
air from west to east across the ocean.

The polar jet stream, which in an El Nifio
year stays high in Canada, moves farther south,
driving frigid air down into the LS, Winters
are colder, especially in the northwestern and
upper midwestern states, The subtropical jet
stream that blows across Mexico and the Gulf
during El Nifo events weakens during La Nina;
consequently, far less rain falls in the Gull and
soutthesstern states, Drought is common in the
desert Southwest. Hurricanes in the tropical
Atlantic encounter no westerly wind resistance
and therefore are twice as likely to-strike the
LLS. The 1998 La Nifa hurricane season was
the deadliest in the past two centuries.

As experts use increasingly reliable daw 1o
comprehend the forces and patterns of these

EL MINO/ LA NINA

periodic weather cycles, they are making better
predictions of at least the broad contours of
the cvcle. There are two major ways of forecast-
ing large-scale weather events such as El Nino,
and climate scientists use both.

Cine method is statistical. Analysts pore over
past wenther records to detérmine what kind
of conditions have the highest probahility
of occurring simultaneously. For example,
lower barometric pressure and higher sea-
surface temperatures n, say, Tahiti usoally
mean more rain for Fcuador and less for
northern Brazil. This techoique vields results
cvent if the analyst has no des how the two
coexisting conditions are related, and tradi-
tionally forecasters have preterred its reassur-
g mathematical solidity.

But statistical procedures provide very little
information aboul what cause-and-elfect rela-
tionships may be producing various climate
conditions, Moreover, statistical analysis can
only determine the likelihood that past con-
ditions will recur—and no two El Ninos or La
Nifias are the same.

With the advent of supercompulters, sclen-
rists have taken advantage of an alternative
method of prediction called climate modeling.
In this method, software incorporates the fun-

damental laws of oceanic and stmospheric
physics into a simulated world where weather
changes over time. Researchers then feed tens
of thousands of specific pieces of information
about the real world into the model and see
how accurately the computer-generated results
resemble what actually happens.

In theory, models can reveal the unigque or
idiosyncratic conditions that will result from
a given climate pattern and then fast-forward
ty see how evenls related 1o that pattern will
unfold. In practice, most of the results have
proved too broad or uncertain o predct
weather on even a large regional scale, much
less in a local range of 100 to 200 miles.

S0, historically, statistical predictions have
heen somewhat more accurate than computer-
generated models—until now. The 1997.98 El
Nigo "was one in which the full cimate models
were more successful than statistical predic-
ticns for the first time,” according to NCAR dli-
mate analvst Kevin Trenberth, “The tropical
Pacific.” says Trenberth, “appears to be predict
able for a year or so in advance.”

In fact, “to a certain extent we underplayed

23
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His son and a lriend have water aplenty, but Chif Etheredge’s cotlon crop
was ruined by a West Texas drought. Farmers were encouraged by early spring rains, but "El
Nino tricked us,” he says. “After March the rain quit.” La Nina threatens more of the same
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After the Exxon Valdez oiled
" 1,300 miles of Alaska shore-
line in 1989, we asked, "Can
the Wildermess Heal?" A dec-
ade later the answer seems to
be yes—with scarring. Prince
William Sound's shoras dont
readily betray signs of the
spill. Yet a footstep on a lonely
marsh draws an oily sheen.




Rabounding from a slick that killed perhaps 40
parcant of their population, common murres
are acgamn making the Gull of Alaska's Barran
lglands a Wttle lasas barren
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On Good Friday, 1964, these
woods on the Kenai Peninsula
were sentenced lo death by
drowning from North America’s
strongest recorded earthquake.
On Good Friday 25 years later one
of the nation’s worst offshore oil
spills delivered a kind of reprieve:
This tract is part of 840,000 acres
of sensitive land being bought and
protectad with 400 million dollars
of Exxon’s billion-dollar settlement.
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CAAEN ilhied Ol gl It wirs easy to count olly carcasses sfter

Y the spill. It has been harder 10 assess
' i long-term ellects. Harbor seals wera al-
: x ready in decline, and ol may or may not
="'I-rnn'tnn1r~'ll-n : = 3 have contribitad to a disease-induced
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b us iy TRLS a herring crash in 1993, Bald sagles have
: P returned ta pre-spill numbers, while
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Marshes and mudflats hold ol ¥ A

pwon tighter (37 Their fine seds . e

mants kesp oxygen oul—end
weith it the mderoorpaniams thod
break oll inta ronfoxis clements

A decade after disastar: still plenty of oil on

this Knight Island cove. "It surprised ma,” says
David Sale, ecotour leader and former damage
assgssment sciantist, holding rocks he pulled
from a crevice. " Maost beaches haven't changed
since | saw them in"91 and "92." But cleaning
I5 expensive, anvironmeanlally disruptive, and
rontroversial. The 1T-million-gallon spill iright)
spannad nearly 500 miles, hitting threa national
parks and sight other protacted areas
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Prince William Sound's striking
vistas conceal not only oily residue
but also a changing ecosystem.
Alaska has warmed by as much as
five degrees F in the past 30 years;
glaciers are retreating, the food
web is changing, and scientists are
scrambling to assess the ramifica-
tions. "The spill was a dramatic
avent, but it was just a blip really,”
says a restoration official.
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shrapnel under the scar.
my visit, Selby was moavor of Kodink [sland
Borough, which embraces the namesake city
and an archipelapo of émerald 1sles thal rise
from the Gull of Alaska to challenge the togs
[ it

\laskn with European

and Turies of the northern seas.
itself, the oldest mn

rovols: shiellers soome
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T.A00 residents, most of
whom, directly or indirectly, are economically
dependent
salmon the Kodiak fishing feet howsts from the
water. In March 1989 a Kodiak Asherman could
eel only pity lor the |1;-nr5. al Tatitlek and
il that
Bligh Reef and Exxons ruptured tanker were

VOO muiles away

on the bottom hsh, ¢rabs, and

K i -1||-1ﬁ.'.|. and ar the same time much re

Five weeks later, Exxon's shick
came 1o kodiak Island, and some borough res-
ilents have been pitying themselves ever sinde

I'd rather focus on the trivmphs that came
frovum this tragedy,” Sellby was ~.=.'.'i1.'|_1'. in his office
ane day. " The science, the research, the critical
But
let's fice 1. The disruption of umaoan lives has

had no compensation., Famihies Ffell apart that

lands n.4||i-'|'-J with =settlement mones

stimumer. When a judge brimgs the gavel down
cn o dvorce, that s it You can't restore a busted
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| hiad heard about that, had poket
of the reports documenting the socal and

colltural falloat, had spoken with one of the
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casualties. She had been married to a Kodial
fisherman, With the big commercal seasons
shut down and his boat grounded, the husband
st ferself down and, she saud, spont iac
summer and fall staring out a window, speak
g harcdly a word. No change m the winter
Lown came the gavel

Possibly  the maost  painful dislocations
ocourred in the native villages. First there was
the temporary loss ol the subsistence resounces
Wi #-1|::L = Clarm. ot just for sustenance but as
the crux of their cultural heritage. Even today
there 13
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Cuahty time with a putfin chick doesn i
come oasily on this istand cliff, but at leas
it comes, Before 1989 data on regiconal
wildlife were sketohy at best, making it
difficult to gauge the splll's effects. Bul
sail|lemant moanay Nos helpad tum tno
region Into ong of the world's most studied
scosysterns. Biologist Kathy Frost tracks
harbor sedals with glued-on satellite tags
(balow|. “The past ten years of biology
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than a few impressionable young village men
toward the aleohol and drags that, i some
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repository [or Aluthg coltural artifacts, some
of which were uncovered by cleanup crows at
ancient seaside encampments. “Its already o
big draw for tourists, Selby said, " There |l be
ten crutse ships in here by the end ol the
summer. We never had that before.

[0 mv way of thinking, the most outstand
h}; truarh achicved so for i the wake of the
disaster has been the effort to
profect coastal and upland habitat the old
tashioned way—by owning it and letting it be.
The program, mto whch the trustee counc
has pumped some 400 million dollars, has
widespread support among

cnvironmentalists in the lower 48, but there are
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Fog sireaks these hills of eastern
Princa William Sound—but clear-
cuts never will. In the years after
the spill Alaska native corpora-
tions, under pressure to return
profits to shareholders, began
logging coastal forests, a move
widely seen as a second blow to
a beleaguered ecosystem. Now,
land sales are preserving div-
idends and wildlife habitat alike.






was wood o get my feet on the ground at
Bluetox Bay, at the north end of Afopnak,
where Jerry Sparrow and his partner, Colleen
Rankin. run a 5Inw-|m1hh-, no-frills wilderness
lisdge and, sermiofficially, keep an eye on things
roundabaout for their neighbor, Uncle Sam, At
the tume of iy visit, Lincle was about to acquire
from native corporations one of those cher-
ished parcels abutting the Red Peak unit of
Kodiak National Wildlife Refuge, right across
the bay from Sparfow’s place

It 15 a lonely, faraway kind of country, the
north side of Afognak. Sparrow and Rankin
and 1 towred a bat of it m Sparrow’s launch,
saw hideaway coves amd ancient forests, saw
pulfing and aoklets and sea otters and <eals
in sufhcient numbers o make onte wonder i
anything deadly could evér have happened
here, which of course it did. We beached for
a bt on the backside of a small island poised
between Atognak and the full windblown
fury of the Shelikof Stran, and Rankin sat
down beside me on the bleached skeleton
of a drftwood spruce and said, “You know

what it’s all abowm? The most important thing?”
| sind [ could only guess.
“Its the lund,” she sacd. “'m an Alaskan, and
tor ‘Alaskans nothing’s more important than
the land.”

NcE 1994 the oil spill trustee council has

been feeding 12 mullion dollars a vear

mta an endowment called the Restora
tionn Reserve. It s designed to keep good
things happeming dafter the final installment
af Exxzon's civil settlement comes due i 2001,
By the following year the reserve is expected
to be worth 140 mithion dollars, Already the
potential beneficiaries are serambling to stake
out o slice of the pie,

Not surprisingly, many interests want the
money invested in more research and moni-
tonng. Commercial hshermen, who tend to
[+ '-1-2-['["“[.:![ 0] E:-lulnlt_',iﬂ:-.- serk assurance that
the scicnce will have some practical applica-
tons to therr industry and to fisheries manage
ment. And some conservationists call lor more
habitat protection, preferably in the treeless

MATIONAL GEOGREATHIC, MARCH 1999



Spill-containment vessals ara a familiar
gight to Prince William Sound's sea otters
thesa days. The Exxan Valder they wouldn't
racogniza. Congress barred the ship fram
thesa waters in 1890—nol as a precaution
but as a symbol. In many Alaskans® ayes
the Valdez fouled Eden; the wilderness may
raoowvar, but it will nevor again be pristine.

heath-and-shrub niver valleys of Kodiak Island, in
the salmon-rich commussaries of the Kodiak bear.

Protecting bear habitat ranks high on the
agenda of those who would have the trustee
council mvest much ol s budger-—and
the Restoration Heserve—in lund acquisition.
The maost desirable lands still 1o be acquired
are some 50,000 acres, formerly part of Kodiak
Mational Wildlife Refuge but now owned by
the Komag regional corporation, embracing
the Karluk and Sturgeon River watersheds. The
karluk is sad o support runs of three million
fish a year—all five species of Padfic salmon
plus steelhead and arcric char.

With Jay Bellinger, the Kodiak refuge mon-
ager, [ flew over the Karluk and the Sturgeon,
and bears aplenty were there to be seen. The
hears, he explained, den i the high country but
store up protein when salmon run thick in the
rivers below, “Koniag picked up the best of it,”
Bellinger satd. “We kept the bedrooms, bur they
gol the kitchens.”

Though purchase negotiations between the
trustee council and the corporation have not
been concluded, a conservation easement pre-
vents development on the Karluk and Sturgeon
until X002, the vear the Hestoration Reserve
coittes of age.

There is another, somewhat diffuse constil-
uency, however, that would fike to see more
mioney invested in the prevention of any future
ail spill and i the capability to respond effec-
tively, shiuld it ever come to that, Not that pre-
vention and response have been ignored over
the past ten vears, On the contrary, the govern-
ment, the Alyeska consortivm that manages the
pipeline terminal at Valdez, and the oil compa-
nies that own the tankers plving Prince William
Sound have all made substantial investments in
new equipment and procedures designed to cul
the risk tactor closer to zero.

1o ensure safer tanker operations, for exam-
ple, new escort procedures are in place, coastal

TEN YEARS AFTER EXALON VALLMNES

pilots stuy on outbound ships longer, radar
coverage has been extended, and réduced
speed limits are in effect. On the response side.
three large vessels equipped to assist a stricken
tankier are on constant standby in the sound,
containment and cleanup supplies are stock-
piled at a number of communities, and air-
borne chemical dispersants are ready 1o fly out
of Anchorage on a moment's notice,

It there 1s any significant worry about o weak
spot in the delenses, by most accounts it 1s
a fear that the industry might win postpone-
ment of a federal mandate that all tankers
in LLS. waters have double hulls by 2015,
According to & US. Coast Guard study, if
the Exxon Valdez had been equipped with
A double hull, as much as 60 percent less ol
would hove entered the water. As it 15, only
three of some 28 tankers operating out of
Valdez now sail through Prince William Sound
on the safety cushion of u second hull.

Yot Al Maki of Houston, Texas, an Exxon
environmental adviser who has spent much
of the past decade in Aloska, told me thar the
saleguards now in place leave him with a “com-
forting fecling.” Did he feel suthciently com-
tortable to predict that 4 major ol spill—from
a tanker—would never again occur in Prince
William Sound or the Gull of Alaska®

“No one can provide a 100 percent guaran-
tee that it won't happen again,” Maki said, "But
it it ever did, vou can be sure there would have
to be o highly unusual event of great mag-
nitude, like an earthquake or a tidal wave, to
make it happen.”

It was good to hear these assurances. Yet
now, as | sit in my electrified work space, sated
with all the comforts of oll, | have to weigh the
technological confidence of Houston, Texas,
against the commionsense hunch of a man in
skiff from Tatitlek, Alaska, riding the chop of
Prince William Sound. For as we tumed away
from Bligh Reef thut morning only a memory
ago, | had asked Guary Kompkoli the same
guestion. | asked him if he thought there could
ever be another spill like the last one,

"It won't happen right here,” hé sand.

“Buot will it fappen?”

His answer was a long time coming, his voice
o soft and tow | could barely hear it. He said,
“Plan on it.” 1

Share younr thoughts about the Ezxosn Valder spill at
WL N foragergTap feen, corrn g S,
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" The sun slanted down into the shadows,

J. Brent Harrel was trying to reason with a
snapping turtle caught in his hoop trap: "1
need those leeches, big girl, but you're not
* going to give "em to me, are you?" The turtle

hissed back. Harrel reached in to extricate

her from the net, and she lashed out with

her hooked jaws, her pink mouth gaping

and her forefeet lurching clear off the bot-

* tom of the boat. Thejmd:gpcﬂshuthkr

IhEi]'l[l'ﬂPl]]l‘l:l:ldﬂll’ N

hirwﬂgdaghstﬂﬂn;bm@muﬂngf a

at. The leeches were a favor for :
| ;=-' rct cﬂlleagut.tnkeé'p things from gét* S
“ting dull. But Harrel's real passion was for
mappmg turtles.
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Nest of Possibilities
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bullfrogs, and snakes, Adult spappers are huntad by humans for their meat




California, who regard turtles as an edible
symbol of long life,

supplying these markets 15 a small-scale,
hackwoods sort of business. “The ‘trappers
sometimes remind me of the Clampetts,”
i woman named Sheila Millard Perry told
me, the Clampetts being television hillbillies.
Perry presides over Millards Turtle Farm
of Birmingham, lowa, the largest snapping
turtle dealer in the nation, Then she added:
"My family sometimes reminds me of the
Clampetts” The business operates put of a
ramshackle assortment of sheds, trailers,
and rough-dug ponds i the rolling lowa
hills, and Perry, who used to be a nurse, was
wearing denim short shorts rolled up, a
torn T-shart, and white rubber galoshes. The
family skinned 137,158 pounds of snapping
turtles 1 1997, she said. She buys live turtles
at 60 cents a pound and sells at $3.50 on the
hone, $5.75 boneless. It did not appear to be
& get-rich-guick sort of business.

Perry took me on a tour of the property
to show me some of the turtle by-products,
Big shells were drying 10 the sun on a shed
roaf, to be sold to arts and crifis tvpes whao
make them into clocks, saddlebags, breast
shields, and Indian dream catchers, The smaller
ones become rattles and drinking flasks. The
belly plates get turned into knife sheaths,
The liver becomes catfish bait. Paws get sewn
into pouches, Claws become necklace parts,
and a couple of throat bones get glued onto
muskrat skulls to sell as Texas longhorn car-
mirrar ornaments at three dollars apiece.

"My father says the only thing out of the
stapping turtle that he hasn't figured out how
to sell” said Perry, “is the snap.”

Resvarchers have argued that snapping tor-
Hes cannot sustain a commercial trade because
they are slow to reach reproductive age, and
when they dis they lose most of therr nests 1o
predators, The females usually bury their eggs
m a dirt bank in May or June, and raccoons,
skunks, and foxes promptly dig them ap. A
raccoon will sometimes treat a snapping tartle
on the nest like a vending machine; sitting
behind her and palming the eges up into its
mionth s they come out, Even if they survive to
emerge in August, the hatchlings, which are the
st of soda-bottle caps, may get eaten by birds,
bass, and other predators,

Even so, commuon smapping turtles appear to

IINMASKTNG THE SNAPPING TURTLE

be thriving in most of their range. This may be
because the market for smappers is small, and
there is no incentive to overharvest, Rogers says
he typically leaves a pond idle for five or six
years between harvests to allow for recovery,
Hut he argues that the turtles also do well on
their own. Over maore than 30 years, Rogers
told me, he has taken 36,000 pounds of
commaon snappers out of a single 200-acre
waterfowl refuge in Massachusetts, A week
alter we talked, he went back to the refuge and

found another thousand pounds of turtle
ready for harvest.

OWN IN LouistANA, where the alligator
snappers are not thriving, Brent Harrel
wis making a carelul study of trap num-
ber two, “This is going to be an ordeal,”

he said, indicating the large male alligator
snapper inside, “These boys are tough 1o fool
with. When we pull him up, he’s going to be
real agegravated.”

It took both of us hauling on the hoop net to
bring him to the surface, because of his weight
and because he was lurching and teaning at the
net. We drew him up a little more, and he sad-
tenly clamped his jaw on the gunwale as if o
shired the aluminum. We hesitated, regarding
each other with raised evebrows, then hauled
the net over the side into the bottom of the
boat, The tattered remains of the baitfish
swing into range, and the turtle lunged sgam.
His mouth closed on the skull of a butfalofish.
The hollow sound of bone caving in echoed
around the boat, |

“This is real stressful for him,” Harrel said,
which, under the circumstances, was cither
wonderfully magnanimaouns or pure projection.
Harrel reached i and grabbed hold of a hind
lég. Dirawing the turtle back owt through the
narrow throat of the trap was like trying to
wrestle an angry fat woman out of an ander-
sized girdle, But he succeeded after a while.

The turtle’s shell was two feet long; and he
weighed 95 pounds. He had a smooth, wizened
snout and a head like a rottweiler, 23 inches
around. We thpped him onto his back, and his
wrinkly, tubercled undertlesh was stained rust
cotored. The plastron was smooth as an old
stairway with long use. He made a low, irri-
tated hissing sound, like a scuba diver exhaling.

"Can you just imagine how stressful this is
for him?" Harrel said again, "You realize that

g -
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At lipast 50 years old, a record-braaking wild
commaon snapping turtle weighs in hissing

gt T6.5 pounds. Snapper hunter John Bogers
In pith helmet, gaffed the gant male in Lake
Rohunta, near Orange, Massachusetts, He sold
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These students

can't picture the world
without Dr. Noll.

Armed with a digital camera, Dr. Noll and his

Special Education students venture into their community

two or three times each week taking pictures of everyday destinations like
the bank. store. or post office. When they return to the classroom, they

gownload these images into their computers.

Students learn best in real-world settings, By "Digitizing the Community,” |
they are able to bring the community back to the classroom where they

can integrate their expenences and images into current classwork, Positive

experiences gained from Dr. Noll's curriculum provide a much-needed boost
to students self-esteem while greatly expanding their life options

For his innovative approach to improving his students’ image of the

1

world—and themselves— State Farm is proud to present Dr. Steven Noll
with our Good Neighbor Award and

to donate $5.000 to the Sidney Lanie

IR, Rl yTaaT

Schoal in Gainesville, Florida
Thanks to Dr. Noll, his
students now have a clearer
picture of just how much

they can achieve.

f
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Behind tae Scenes
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Frequent Flier Smiles

Prosiding over our imtermational
cditions has kept Senior Assis
tant Edivor Bernard Ohanan |
g Since the 1995 debut of the

[apanese-langmape (iEOGRAPHIC,
Bernard has put in a lot of tme
i the road—and in the air. Las
vear he spent his berthday, "all
37 howrs O 1L, since we crossed
the International [ate Line,” Hy
mg home o Washington, [0
from Tokyo. Bernard tries to visil
each foreign office ar least a cou

ple of times a year, but they are

lghtning trips, With eds
ons now based n lapan,
Spain, Mexico, Ttaly, Isracl, and

Larpede—aund more i the plan-
NN stages— he save, "' tend 1o
VIS SEVET CIEGS LI SCvET] Ijl'lj-:'l..
Liven such a schedule Bernard

sometimies has to think twice
about exactly what country he's
im. And caltural contlicts have
e brred. He stll sighs overan

after-hours baskethall game
put an by our Tokyo partners
Between the editormal stall and
the printers, Linbeknownst 1o
fm, the pame was predeler
mined o end 1 a he, so that
neither team would lose e

SMARCH Qg
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“That was hard,” admits Ber
nard, who grew up plaving on the
courts of suburban Los Angeles,

Furapean travel s more famil-
iar territory, but some things siill
take pettimg used to, While tour-
gz Athens with our Greek part-

ners, s hosts cellular phone
ramgt. ~ here | was; admirmg
the beauty of the Acropols bt
grombling abvout how gitached
Europeans are to their cell
phones; Bernard says, “and 1t
burned out the catl was {or me.

Schools Map It Out

We kicked off our massive
map giveaway— 1 3,000 warld
maps sent free to every school
i the United States—with a
visit to Harriet Tabman Ele
meritary m Washington, [LC,
Students there checked oul the
P T | beft], as our E]L":'E',E"I
Bars ter the north sall soon be
doing. The Socety, with the

Royal Canadian Geographical
HOCIELY, 15 gving away 13,000
MANE COPIeS, One 10 every

schon! in Clhanada.
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Office Space
Then and Now

VW hen wold re one of the
st sTalT members |||.
Lthe Matiorial Geographid
SOCRETY, Yol Bel ety
of Toom 1o work with
'|||:!| 1 ".|l.| =L ;|||'||'
wilo during 54 vears al
e sociely heid the
wrhs of Editor and Pres
iderit Troane 195395

VLS ||||_|! L :'nlll':.
s owr third emploves
La LaFmi lecorated nes

dark. pine i'ullil.lllul.lf:_'_"-

with N Wyeth paunl
ngs and 4 considerable

collection ol gancent
WiCRL 1R [ 1hds
oom, savs the caption of a sumilar pacturn
published in the January 1938 GEDGRAPH
fohn Ciliver L CGioroe has labored with bow

il Ceaseless CRCTE And with skulls, antlers
imd] i hollow: dlephant s foot

Meow That the Society ermploys some |, 300

poedple, space can be al a premmium., Buf even

i cight-by-eight-foor caobicle can't cramp Jelili
Salakos stvle. The NG Interactive programmme
righit | works noa dim room braghtened onls
DV MR PYURER SFeCls ani UIET e, [dowes T
mumd] nent having much soom! ™ This s’ 46

bad,” he says, " Its actually a bigger otfice tha

| lad whien 1 started!
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"I got Lyme disease last spring

and I'm being treated for serious health problems.

| couldn’t prevent it then, but now you could”

Protect yourself and your
family with LYMErix,
the world's first vaccine
to prevent Lyme disease.

: : Call your doctor now.
Lyme Disease Vaccine |}

(Recombinant OspA)
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L¥YMErix~ | |
Lyme Disease Vaccine (Recombinant OspA)
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"Maybe now Carla will notice me”

it's the Advanced Photo System--
the easy way
to take better pictures.
From the combined expertise
and support of
Nikon, Noritsu, Canon,
Fujifilm, Kodak and Minolta.
Find out more at your
photo retailer.




A Traveler's Turkish Delight

Y natt really & tour persan, s Bebecca Klemm, ol Washington
[, "hut Geosraphic tours are different” They must be—shie s
fkery Pwer &0 (2, T he smaontaneity 15 the best part.” she savs, ' While
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Friends and Family in Prince William Sound
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Labove, at lelt) met up with photographer Natalie Fobes, whioss

erage of the accident appeared in the Augiast 1989 and Janoary 1990
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No-Travail Travel

Even sophisticated globe
trotiers need help now
and then: The Nanonal

LagTUIT P [rrevpler sories

afbers coumitry, city; state,
and regional ey
RG] ked with pPliofos, maps,
ind milformatiomnal 1ide
At Ui insiders views
of Britain, France, Canada,
London, Paris, and Mew
York are available now

Al HOportant sites are
covered, says Elizabeth
Meewhouse, director of
travel hooks, and dach
gue
who brings 4 personal
pomml ol view.”
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In the Movember tedie A Comeback for the Cossacks™
arowed passionite feelings from several teaders wha
cited fibmetly stortes of arrocines that "lefr a deep scar
an every surviving lewish farndy from the Pale”
reelder fr.:rm LT AR, Hirnos, wroter "Lt dis }mp- Jl'rur
tif ihre “osachs do '.Lr.i...|:|:1£'1|" tre revaving thee wavs of et
past, they leave ot those brotal aspects of of that dre
vividdly remembered by ws even to thrs day”

America’s Wilderness

The opemng statement relermng (o swatches ol
remaining wildlands and Luther Standing Bear’s
quote called to mind a quote by another great
American author, Black Elk, alsa of the Oglala. In
1930 he said, "Once we were happy in our own
couniry and we were seldom hungry, for then the
two-legeeds and the four-leggeds lived together like
relatives; and there was plenty for them and for us.
But the Wasichus [whates] came, and they have
made lintle lands for us and other linde slands
tor the four-ieggeds, and always these islands are
becommng smaller, for around them surges the
gnawing flood of the Wasichu”

Unfortumately his words are as true in our day
as they were in his, with the “Hood” surging ever
lugher.

l“"'l"-ln"!l (P ELARK
Morrt Zuledn, Texus

The article was refreshingly honest in s por-
teaval of legisblited wilderness ("These lands
haven't necessarily escaped the hands of man, .. ")
However, overmalous wilderness advoiates, both
within federal agencies and smong the American
populice, continue o adamantly oppose the use of
modern technology to rehabalitate areas designated
as wilderness. Restrictions on such rehabilitation
are especally problematic for conservabionists
attempiing o maintain viable popolations of large
mammals within small wilderness areas previously
affected by human activities.

VERNON . RLEICH

Sewivr Hotlitlife Malegier

{adifvermbi [hepaertnerst of Fab and aanme
Rishap, ol

The lotery/ permit system to restnct access 15 the
best thing that has happened to American wilder-
ness areas, In 1967 1 hiked (or the first thime to the
tp of Mount Whitney, It ‘was incredible. About
every ten feet was a hiker. Une line going up,
anuther coming down, In 1979 | was lucky to get a
permit to hike up again. What & pleasure, and what
a difference. 1 could enjoy the wilderness and the

solitude, But unfortunately there are drawbacks,
P wounld hke to go one more iime with my dapghters
and prandchildren, but for the past three vears
| have been unsuccesstul in geiting permits, B
we H Reep on trying.

GUSTEIL TSCHIEDEL

Been [ Hatrer; Cablifan mije

Having wilderness just for the sake of wilderpess
makes nosense to me. Is the fact of simply knowing
that there is a wilderness oul there enough to stir
ones soul? | think not. The civilized landscape of
England 15 a delight to o huge pumber of travelers.
That kind of land wse makes eminently more sense
than setting aside land asa wilderness, especually if
it can be used only by the selfish few who want to
have these huge arcas for therr own private vsc.

st LALLY
i, Allasiara

e one thing vour beautiful photos couldn't gree a
serise of was the nesd for those of us who seek the
wilderness to dose out all sounds of aviliration. [
feel fortunate to live in a state where the legislatnre
15 addressing the problem ol low-ilyving sight-seeing
aircraft over our wilderness areas. The sounds as
well as the sights of the wilderness are important.

It showded be treated with the sanchity of our mosg
beloved cathedrals. After all, who was responsible

for its creahon?

LENEEA L KHIN
Marichuir, Caloraaln

A Comeback for the Cossacks

As 4 descendant of the Cossacks | mv grandparents
were Hochli), | was delighted by vour article. Yoo
made a majer contribution to the understanding of
Cossack lore by attributing much of it 1 “memory,
or mare correctly, emagined puemiory, .. COh well, as
lhl" gl I::['ll":lh FD'F]I.I_l Frily, 1] IIHJLH'.H-F'? HII]"—."-“I,‘."I" Rl
there’ll be no more of s

JOHN M. Rl _ﬂu :I'I'._I-
forrsrtd Ly, Callafremd

My grandpa remembers the Cossacks. When he was
a by, they rode into his village between Ukraine
and what is now Belarzs. He remembers his grand-
ma standing owptside her front door and having her
head lopped off, Dunng another encounter he
remembers the Cossacks callmg for s other
grandma to come out of hier house, where in martal
{ear she hid: They then threw some sort of grenade-

lik bomb into ker small home, killing everyone
within. This article has left me in tedars. Mayvbe yvou
need o see an old man crving 1o understand.

KIRSTIN KOZA
Spttnr. it e
Men who train as warriors sooner or later wall be
driven 1o make war. One likely target will be the
lews, whom the Cossacks have murdered out of
some warped sense of nationalism for centurics
It a country as confused as Russia is today, scape-
BOALNE MIOOrities s :An easy way o divert attention
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How to avoid being the prey.

Count on Shell




from the general feeling of communal failure. If
the Cossicks continoe i grow in strength and
numbers, how can the proud belligerence of these
self-proclaimed superpatriots be contained?

STUART COHEN

Aarblehrail. Masachuectn
COn pages 41 and 55 the article characterizes the lim-
ited role of Cassack women as “passive” There Is
nothing passive about cooking, keeping house, rais-
ing stromg children, and simultaneously managing
and working a farm. These activities require energy,
strength, and resolve. The women may not he pick-
mg up whips and riding off beside their husbands,
but without their active, supportive role at home,
the hushands would not be riding off 1o battle either.

HOSALY N G IFHILLLPS

S Lets O, Cufftformm

Maui Surf

I never knew it was possible for waves with up to 70-
oot faces 1o be surfed by humans—and for them o
live!l Patrick McFeeley's eve-popping photography
was o visual feast
IAMES ALAN TREADWELL
Chadonad, Englaiml

*laws" was awesome! Finally | can use that word
with some relevance to reality. | know 14 pages
seems like 4 lot when vou're doing the layvout. but

it could have ha ,
Id have had more. PETER RHOCK

Anahersy Flilty, Ol sig

Shackleton Expedition

Your excellent article on Frnest Shackleton and his
intrepid crew brought w mind a guote attributed
to Sir Edmund Hillary on Antarctic explorers; “For
sciemtific discovery, give me Scott. For speed and
efficiency of travel, give me Amundsen, But when
disaster strikes and all hope is gone, get down on

vour knees and pray for Shacideton.”
AL LATHAM

Chemucrm, Warkeomgron
Author Cargline Alexander mfornts s that this often
publisted guote & apocryphal

Although polar firsts eluded him, Shackleton’s lead-
ership and ability to surmount continual adversity
I8 even more mspiring than reaching 90 degrees
south. | have hittle doubt that s decision in 1906 1o
turm back an his quest for the Pole, while only a few
davs' march away, saved more lives as well. He mas
not have been first, but he was arguably the best.

AORERT SNICHOM.S
Ay Vs, Calelrmal

[ have a burming guestion sbout the Shackleton
Expedition. What happened to Mrs. Chippy, the
ship’s cat? ik ,
LANA WEN

Setigi. [

Mre, Chippy and three puppres born on the sinp
were put down on Cictober 29, bwo days: after the
Endurance was lest. Years later the crow meriibers
still resinisied fondly abour the cir.,

MNebraska

Contrary to your article, most Nebraskans are not
gap-toothed cowboys or telemarketing, stock-car-
racing football fans or overweight men dancing
shirtless while women watch adoringly. | was raised
on a farm near Platte Center and know there really
are educated, modern, diverse people living in the

Comhusker State!

NANCY RERKELAND
Low Amgeled. California
The trouble with most writings about Nebrasky is
that they end up perpetuating the stereotypes they
sel out 10 correct: that the entire state is one long,
Har cornfield, that cantle avctions are the only enter-
tainment aroumnd, and that "folks”™ must ek w
Chicago or Denver for tractor parts. Roff Smith's
wonderful piece didn't fall into that trap, however,
He deftly portrayed the urban and the rural and
fairly showed that while Nebraska is 4 preat place to
live, 1t has its problems as well {and he didn't use the
phrase "sleepy village” even once). You've made this
native son mighty proud.

ROBERT [N, GARRISON
Anditlope, Lilifarmis

I know firsthand the passion Nebraskans have for
the Umiversity of Nebraska foothall team. In 1974
my wife and | attended the Nebraska-lowa State
game in Ames, Jowa. Prior to the game we had lunch
and shared our table with a couple from Nebraska.
They told us that they had bought Towa State season
tickets just to guarantee they would have seats for
the Nebraska game.

BILL NOW DN
Kilsreiaahi Pulls, Chpgen

On page 139 Nebraska fans boasted to the author
that coach Osborne was “the winningest active coach
in college football history” Tom Osborne may have
had the best winnming percentage among active
Dhivision 1-A coaches (83.6% a1 season’s end), b
most Fenn State fans would point out that Joe
Paternt has the most victories; he would have
had over 295 it the November 1997 Oklahoma-
Nebraska game mentioned in the articke,

HON MATTIS
Kime. Frurxeivuria

Letters for Fovam shoudd by sens fo Nanoonl Geograpine
Maguzing, Box S5 Wapsberrgron, [0 20005198, or
by fax ro NIZ-828-3460, or via the Internar to mpafortnee
nattoniigeographic.oome [nclude name, sildress, and diay-
ooy relepione. Letrers may be-eslited for clarity anid space,
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Sometimes you forget the milk.
Sometimes you forget the bread.

Sometimes you forget the store altogether.

smmnemezs GHRYOLER GONCORDE
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Jefferson's Retreat - -
. Comes Back to Life

e excotient dwelling house have
butlt thiere has been assoduiled by
e with defight,” Thomas leflegson
wride m I HES about Poplar Borest
his pocasional home.
letterson began to desian thal
| howose, near Lynchisrg, Mirginia,
while Presadent  é=4 refuge Trom his
busy, better knpnwn estate, Monticello,
Te journevedo his country hideaway

a5 often asfour times o vear from
i LRUY ro=iad3, constantly refinimg in
his'owny hand the bluvprint Jl.ll ihe

srnall ocragonal Qrictureiis
SETVIoe wing, A the landdscaping,

Elas gramndsom sold the house in
TRIR: 31 1545 fire and repsrns rad
cally & L-.1|::;.-f-J P evode Later altera-
tyams further chstoried lefferson s l
desigi. Finallv, in 1984, encroaching

development lad 10 the ereation of
# nonproht emtty that bought the
;lr|-|'r|'[1=.' amil s¢1 about restoring it o
18 | 826 appearanoe, odm origimal
buil dige-rieihods,
e exterion restogation pow i ]
campléte (ubove), Work continu®s in
side 1A the skvit heart of Poplar For
31, A Cubé-sha

ed rgodm that 'u.'ll,;{'-_‘l
il "'i”i':- riori and aAnlace lor the

termer Pressdert torrocoive visHors .
“lefferson Enew '|r'|"|!1.|' Iy w l'll.li

T xl-l""|1 ned it to satidy himsell™ savs

Ervix Mo mmalid, head of the {._1.!_..1|._|

-bgn " heerw iE riaked Spode e a0

irdhart aut I1I1II1EF.]'|."fh of sts architect.”
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WILDLIFE AS CANON SEES IT

The secretive Puanols haunts shady streambeds
and dense understory along gorges carved
into kaovm s central mghlands. Pale-pink
legs mark this smallest of Hawait's rare
thrushes. The solitury songster eats berries
and msects, and builds its nest in a cavity on
n streamside clilf, Surrounded by #@n
overhang of matted ferns and mosses, the

woven cup conceals the nestlings from

Caliar Laver Coamar
il I LE | ol e T LRl iy e ¥

preditors and shelters them from the dnving
rain and wind that persist in the clooded forest
A captive propagiation effont 1s one pant of a
long-term program o assist Pumoln recovery
in ils native habitul. As o global corporation
committed to social and environmental
concems, we joun o m worldwide etforts to
promote greater awareness of endangered

species Tor the benetit of Tulure gencrations.

Wy

Canon

NATTRE
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Twin Disasters,
Ringed by Drought

The icdea, to establish English
colnntes 0 the New World, mrade
wrrise, Bot o sty ol rings oo
bald cypress trecs— silent wil-
nesses 1o mstory, o the words of
L'mivessity of Arkansas dendro
chronologist David Seahle—
sugoests the Timing wias alyvsmal
[he 117 members of what

became known das the Lot Cal

ey i INorth Caroling vanished
after 1387, leaving belund omnly
the crypric ome-word carving
Crodtoan (right, top). Tre
rings show that | 587 was the
FEEION 5 Aresh YEAT 1 oiM) years,
lwenty vears later the English
establihed n new colomy o Vir-
ginis called lamestown, It sur-
vived but at a terrible cost: Chaly
8 of the ||r|i'_||'_|| |0 colamists
ltved bevond the first year. They
had the “colossal misfortune
of armiving during a droughi
that lasted froms [edds to 1612,
another S00-vear recond.  YWe

arety [ cdammimg that «

FEALENT wWils
the root Gause of the probilems,
bt we thank b was g contrab
uting factor,” Stahle says
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Mew Inca Sacrifices
Found in Peru's Andes

-ﬂﬁunﬁ!u .
(the Hittle hominid whose best known fossil
representitive bs nicknamed Lucy, pot around

‘af Live

agree thay Australopithenus afurenss,

Alfrica on two legs, imong the first Human
apcepiors known to do thm But howt

Rabin t‘mu;ﬂm ﬂfﬂnglund' » Liniversity
set ot 10 1est the twn competing
thoories of Lucysgait: an erect, straight-knee
humanlike posture verary 4 bent-kmee, bept-hip
walk closer to it of chimpaneest Crompton's
feam entered Lucys limb proportions into d

AR I LA

Lucy Probably Walked Much Like Modern Humans

computer, then run simulations; Jike those used
i mhot degign, to determing the efficiency of
ench walk. They conduded that the hhunn:hm~
jcal and mietabolic coits of o bent-knee, bert-
hip posture (above, at left) were too great and:
that Lucy probably walked upright, at right,
“Lucy was o successiul animal in her o
right, ot merely o ransiionul creature,”
Crompton says. "And sho was well on the

L humanlike walking "

FEXT BY HOWIS WEINTRALITY



The Transderm Scop patch is clinically
proven to work better than Dramamine

Transderm Scép is more
effective and longer lasting than
Dramamine nfprevenhhg the
nausea and vemiting of mofion
sickness. lug peel off '1";. bioxcking ana

oress i Dehend your ear ot east foer b

et I:i.'ﬂrr'.n- ond rea. The medicine is consistently
atsorbed for v o three days. You con even shivwsr with i, For
sharrter frips, remiove the paich when no longer needed ond the
ehlects weor off. In ﬂ'inrrr.d studies, 5 out of &
people did not report drowsiness with
Transderm 5cop.

Ask your doctor about Transderm Scap

when you make your travel plans.

Mot for children or thase with gloucema, didficulty in urin ating,
ol i |:|| Erg'- [ '{ﬂ-ﬂ'l:l-l:l"'ll"" o ._.H'I-E"I' DEROCONNG oHosnits. |n
climgal <_.h_|r'$:. some side sffacts wers noted, including blurrad
VISICH, |'|.'I'IE":..'| of the mowth lin mwer-thirchs of « rsats) gnd tlromwesi-
noss [reporied incidence less than 1 in &) While using fhis
produd, you shoulkd not drive, opercfe Jongerous mocneny or
do ofher things that require olertness. Avoid wing oicohol F
you are slderly, your physician should exercise speciol come in
praseribing fhis produd. Ses adipining poge for caditional
infarmanian on potential dverse reachions or sicde efeck
Available by prescriphion only,

ASK YOUR DOCTOR ABOUT

TRANSDERM SCOP ........ -

Call 1-888-670-SCOP www.transdermscop.com



Transderm Scop’

scopolaming 1.5 mg
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Special Care for
Special People

F'TE'I_iIrF"-i-U'HI'l oducation, homea enviconment tar the men
lalty handicapped child and adull. Opportunity for sdoca-
tiiue peodres at any agn —multipie recreational and socud
pctivitien. A yearqoend program wit an aclive and Bl

ifestyle among ends on gn mghi-hundred-acre ErLiegrass
eulin, Est 18433

Flease write or call for Broechure. or visht our wob site,

STEWART HOME SCH@L

Box 7. Frankfaorl, K'Y 40601

H P Stewart, M 0., Resident Physicigan
Phone S02-2Z27-3E21
Weab Szle wve alewnrthorme Coim
E-Mall infel % stewarihome oom
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The sky keeps

Escape. Serenity. Relaxation. The 1999 Tovota 4Runmer Limited pists them all well within vour reach

its true color a secret,

With features like g leather-trimmed interior, a CD sound svstem as well as more than o dozen

and only shares it with those

new refinements, you might actually find the journey to be ps rewarding as the destination,

who climb the mountain.
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Experience the epic trek!

_||'|J|| i |||I|||'.|.|:'-||"-||.5| '.."_"._|'II|'I|||'I|-:I|'| |:.'-;:. i|'| rlll-'|L'r|'|".'L'|||l.'r |-i."||'||'|"- a|_|:l1_1 I":I':-I“l.:r'l' i |'-'_|';"-.
through the eves of celebrated author-hustonan Stephen Ambrose,
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photography of National Geographic phorographer Sam Abell. A must-have for
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The new F]ﬂiﬂ, 785 grams. Eager to please.




The most
important
job of
your life
just might
be your
first.

At a member of Teach For America,

Yol welll b part ot {he naticnal teacher
corps af outstanding recent college
graduates fram diverse culturnl Back
groudnds who cammit two years to
teach in America’s gnger-resourced
Urgian dand roral pub)ic schogls,

Yol don't have Lo oe an educatior
miajor. Teach Far America 5 seeking
talented, dedicaied individuals from
EVEry acaermic -"IJj"" who want 1c
Ereslre that 8l cheledren s et
have the opportunity 1o gtiain gn excel-
ent education. Thore Is.a particulal
nEed for peaple ot color, Bilirgus
Speaxers, and matkh, sCience, and
forelan language majors

10 get imtarmaton gno an

bie deadiine, call us

application before |
reach us online or contact vour cireer
pracement anviser an Campus

FE 25 YO CIAnco 1o Bedore
part 8t the nationwides movement or
dyiamic Individuals who have [elned
EALh For Amemica and Sssurmed
leadership roles in classrooms and
Lhoaks Arost the counbry, Your deCisson

will gTiact not ordy this- rest ot yoigr e

1-800-832-1230
http:iwww teachforamerica arg

TEACHFORAMERICA

AN AME RTCOFRFES PACORAM
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I ne tirst five yvears of @ chulkd s e are Criticad, tha

experts tell us, Thal s whan therr characters are
formed, That s when canng counts, someone 1o show
iem how to do things. Someons just 1o hold tham,
Untoriunataly, Tor many of the world's children, that's
Just what they don't gel. And society auffers as a
resull —because a depnived chiid Nas a ol less

chance of EFCSINE U an adjustad adult, Some of us

COME ON-HELP US GIVE A KID A HAND

2ang

halieve we can change things — or at least try, And

we nesd your help, No, don't reach for your pocket.

115 Mol your ITHINIEYY — IS YO wi want, I yOLir

MmUYy there gfe dozens OFf wavs yOu CAn IMake

personal comtact with Kids and make a dilterence 10

their lves, Mavbe you'll help one o read, 10 play a

o leam to laugh. Maybe you ll just be the

Fand that holods out g little hope
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B FROM THE GEOGRAPHIC ARCHIVES

Skeleton Crew

“How long wgo did thiese victims of thiest fall by the
wavasde?” wrote Georges:Marie Haardt, leader of the
Citroén Cenitral Afncan Expedition of 1924, Haardt's
grovip—the hirst to croas the Afnican continent by auto-
mobile—found the parched remains of three travelers
- the Sahara's Tanezroufl region, 530 miles from the
closest well, The book Haardt wrote with kis second-
in=-commmand, M. Lowais Audouin-Dabrenil, describes
the scene: ™ Their clothes, mere frayed -out tatters, still
remann; fromean open bag gramns of corn e spilted, and
ont this cursed soil are unable to take oot We pass on
in slence” Haardt necded no reminder of the dangers
ol the Sahara. During the desert leg of the 15,00-mile
tripr the expedition’s eight trucks traveled for morne than
330 miles wathout finding o drop of water, “Any breeze
there is becomes a torment,” the 1&am reported. “We are
suffocated, saturated with dust; we could almost believe
ourselves to be like men turned into fed bricie™ This
phioto was pishlished in the June 1926 article "T}mmHh
the Deserts and Tongles of Africa by Motor”

MATICONAL GEOGRAPHIC, MARCH 1444
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WA STORY OF 5UHRVIVAL

Aloft on Desert Winds

slralning against the wind, a worman man
casis village in the desert of Chad |
cwrries home marsh grasses to teed her goats.
Riding with the wind, photographer € WOTRE
alEinmet mateuyversd o powered paraglider
—i craft with a parachute-like wing attached
o a motorised backpack—to see the central
Sahara as few have viewed 11 before

i Spervive the Saharn EXPLORER joins
Sterrimetz and writer Donovan Welster.
whose article appears in thas ssie;, on a cara
vian that traveléd 4000 piles and dared death
both om the desert Hoor and in the wir

It his Fragmle Hymg machine Steinmiets
found hinsell at the mercy of the clements
that sculpt the desert and s people, rom
massive moands of shifting sand to the
deeply etched face of a Chadian woman
(above right ), Risking dangerous uplifis and
dovwndratts, Steinmetz soared as ]"-E-'ll-' as & O
feet Tor dazeling bird s-ove views

he assignment talfilled a long-time goal
TTwenty years ago, | dropped out of college
tor a vear and hitchhiked and photographied

shove

GCEOGRAPHIC

SEYS Stetmete 1 d

my way throwgh Africa.
always dreamed about going back deep into
and bringirig out pictures that
capture this little-known landscape.”

the desert
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FarthAlmanac

Mountain-mining Controversy Peaking

Caoal near Earthy's surface has |-IJIIL_; Faessiq g Iy commven-
tignial strip mining. But since 1967 a method called
montaintop rermoval s been wsed m West Viegimia
and adpacent states: Un a peak Hanked by valléys (top
left), forests are stripped by heavy equipment. Explosives
loosen rock above a coal seamy: then o dragline (above)
remmoves the overbarden and lowers the mountam [ mid-
dle). After the coal is removed, debris fills the valleys,
which by law must be replanted (bottom)

Bl peopie in surmoundimg communies complam
[Hal |1|J_'~'|1Il__'.l clariges thear hivenies and worry that
changes 1o the land increase flood threals and water pol
lution. Five ehigious denominations in West Virginia
v passed resolutions |.-1||||||_.'_ tor mountniop remaoval
1o be halted pending further study. David Todd of Arch
Coal, Ini, the nation’s second largest coal company,
FL"'||'III'-L1'1: s the Farth |'II.'iF-I:’I [T ected? Absolutely™

Caterpillar's Hair-raising Defense

When spinning a cocoon, 8 Peruvian caterpiliar
iy valnerable 1o predators such as ants. To block

thetn, the caterpillar crafts whorls of 1ts long, stiff
hairs (right } and places them [ike barbed wire
around its twig And the whorls may be coated
with toxie chemicals, savs John E. Rawlins of the

Carnegie Museim of Natural History, When cater-
pillar becomes moth, it mumics ferocious wasps
hemvee 1ts name, Clenuchim, o "-ﬁ.'.lﬁ[‘ mioth,

H W & ST T
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New Mexico Ranch May Go Public

Like a mamature Yellowstone, 95.000-acre Baca
Ranch i normthern New Meoco boasts more than
Wi elk, prlos it aprings and wildfiower mead-

Filmmakers have used the ranch as a clissic

LW wWiest settime Prvately owned sinoe 186, 1hie

Fat Fish Eats Its Way to Freedom

leaviest of all bony Bish, a mola, Or ocean sunfish
hirs caten ks way oul of house, home, and tha
vionterey Bay Agquerivm It weighed 38 poandds in
st 1997 '
e UG rTim s suUost i wiks Dandd-1odg sdau -_|. LNrimo
purecd hish, and nutrent-enrched gelatm, Within

| 5 micenides ol
Bottomless pif
1l |'|.I“ i T AN
81 pounids, 1|

L A Dty Diggrpeery
WO OWOTTHRM] vl 11
might be impared
 wie tried o
nove i1, savs the
aquarium s ken
Helersanm., Lasl

MU ETTIOET SeTTiod
collector lohn

LY Sulhwvan past-

hi ICCHECT Flew 1

|!|||'|' ||||| |'|I|l.

when staffers captured o in the bdy. As

in u sling before o

ALMANAC

AN

|
manonal Forest, Last October Congress sel aside
million dodlars as seed mooey for the purchase, but
thies fimal cost could be more than twlce that, "Hil

v, Hshinge, and other |1.|I-ii. pses will dicherrit

O ITIAaY S0807) I"|. 2 ':LI il |!I=. I . !|'||."| STV ILC

art of the surmounding Santa Fe

Lemurs Go
Home to
Madagascar

Hunted for their
meat, Madagas-
car s endangered
hlack-and-white
ruffed lemurs are
also losing habitat
to deforestation.

To help restore
therr numbers,
the Duke Univer-

sity Primate Cen-
ter 15 rai.:-.ing the
anmimals in a natural habitat enclosure. Thas
lemur wais among bive reintroduoced to the
island in October 1997; one was killed by
a predator, and another died from a fall.
Last autumn four more lemurs raised in
captivity made the trip home.

FEXT BY JOHN L. ELIOT

Sl bR 1A

||I'_\_
allowed,” savs the Forest Service s Denmse MeCam,




NO.

NOT NOW
BNy OTHER TIME IS FINE.
BUT NOT NOW.

| CAN WATC
THE PLAYOFFS W

y NEXT YEAR S

-

K

"1,--




Mercury Sable. magjne yourself in a Metcury
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Interactive

BN LIN]
Underground
Railroad

Freedom. For slaves in the
N South it was a droam,
1 praver—iand, perhaps the
end of a long trudpe north
(right), Tens of thousands
ol Alrican Amernicans Hed
skavery by uwang the Under
around Hailroad, a clandes
ri|-.-; with |rr-]h.;||'.||._'|'. -'|_l||I|I
PDlack and whate) and hd-
ting places. Learn the hurd
choices vach runaway fced,
imd witness the brave ingi
ity of both “passengers
ind “conductors.” Trek m
Freedom at wesesws i)
@ecrrrp it oy ranrodd,

B len veats luve passed
sittce the Evvon Valides bled
ol imo Alaska’s Prince
Willizm Sound. Kead the
update in this lssue and
offer your opinions at
v 13

B ONLINE

Peer Into Our Camera Bag

For more than a century the Society has been a leader

i the realm of photography, Pomi your lens a1 www
Sitomaipeographiccomphotograpin' ol our expertise
online The site offers usetul fips, answers o frequently
asked questions; and partfolios from vetecan GEo-
ararHIC photographers such as James L. Stanheld and
William Albert Adlard, as well as up-and-coming artists,

W FOR INFORMAT N

E-mail for Imeractive; no@ngs o
E-mall for Member Services: noalnsiiousiomeansve com

CD-ROMs: In the LS and Canads call 1-R00-BH-2919 esawhiars
call +976-3430-1004

MARCH 1909



Living today with type 2 diabetes

“Now I finally have
my blood sugar
under control..

What a change
for me.”

A ONCE-A-DAY PILL THAT CAN
SGNIFICANTLY IMPROVE BLOOD SUGAR
CONTROL. Resulin® (trogiazone) s the onoe-a-oay
| ||| F§l4 ||.| i 2 ooliaheiers {FLd ':l.'i;"' wiiall Ey |||'r (LY RISt bES

own imsulin more efficdenty by opening up diabetic

biody cells and Jent e 1wl sugar . Rerulin can mean
mproved blood sugar control for many people with
vpe: 2 diabetes not well controlled with diet and exer

cise aone, oral pills known as sullonvlureas, or insulin.

REZULIN MAY HELP REDUCE AND PERHAPS
ELIMINATE YOUR NEED FOR INSULIN

INJECTIONS. With Reruling, vol mav b able to
DECT oS ||':|' ATt of imasudin or LN uImDEr il
Yoir may even be able 1o

I JECTIrS voul re LlaKimg

clUrrunale imjeciioms altel el

REZULIN INCREASES THE FFFECTIVENESS O
MANY ORAL MEDICATIONS. I vour doctor linds
Lnal your ood sugar remains high with digbetes pillk
ETMYWTY &5 '=I||I'I|':.'-.I €as SUCN as Amaryl™ Giucotrol X1L*
Herolin may

Criymase™ PresTab®™ ghprad, r giybhunde

BEFORE REIULIN AFTER EEZULILN

LSRN, p—— e

improwe ood supar contrmol when added o such

"
dlabetes mlls

ASK YOUR DOCTOR IF REZULIN IS RIGHT
FilR YO,

Reduiin van provide a uselul rrestmen
r miiions ol el el Ly e I tliabetiss

|'|I' ESi I_ i 3T

that Rerulin should not be ased

oy patients with type 1 dabetes.

ASK YOUR DOCTOR ABOUT




==

ASK YOUR DOCTOR FOR MORE
NEWS ABOUT A SIGNIFICANTLY DIFFERENT

TREATMENT FOR TYPE 2 DIABETES.

ONCE-DAILY

TROGLITAZONE
D

A once-a-day pill for diabetes
that helps your body use its own inSulin.

ke all the diabetes medicatlons Currently
treat type 2 diabetes, has been associated  about any other n
n sude elfecrs. Although they are mon psuaiily ser
1 B[] ||.' CEE%SCRIS [ese possibiiiifies '.'1II|' VEVLT d% STUHONVYIUITNCIS, LOHETE 'S 0 CHaroi VL1 TTEES ITTELaT

gl in very rare instances, these have
led 1o bver Tadiure and latality. Your doclor can
WAL R T T e FeConm e et P e s fiad YO Shoaba ot ke Bitd
eglar fiver monoringe with Bezoling which wdll urless vourr doctor savs i 4s miehit Jor v
re routine blood tesi, The most commmon sid

eporied in medical studies were

“" TOLL FREE 1-888-900-TYPE 2
vercise o FOR YOUR FREE INFORMATION KIT.

THE REZULIN® DIFFERENCE.



ONCE DALY

TROGLITAZONE
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AssIgnment

B HEART OF THE SAHARA
Caravan Man W SNAPPING TURTLES hand at helping our staff, A

Caught Snapping former government social
worker in Mexico, Jesias got
“I was an underwater cow- a job assisting photographer

(Crossing the Sahara is dangerous
business, ™ People die all the

K i & ' ] i g T . . i .
LUTE, ST Wk Danovan Web bov!” savs photographic David Alan Harvey with 4
ster (above, with Tudreg tribes

L Tt assistant Jests Lopez (below), Grocmariic storyin 1988,
men m Nigerl T Thats wiy you

whose turtle herding for *1 found out [ love photog-
shooter George Grall weni raphy, he savs. "1've worked
swirnmingly. Jesds, a photog-  on stories (o the magazine
rapher himsell, is an ald every year since then.”

o with somieone you trust,
Lon figured a little technology

woldn't burt though. "When

| mentoned Lo my guide that |

nad a GFPS {global pésitioning
system | receiver [o help us nav
gite, he smid he didn't need 1t
E3Y5 [ham, ™ '] e Rl TS, he told
me— [lreg poasitionimg systerm.
Anid he did! He could find his
waly anywhere just by seeing rip
prles i the sancd.

"They were as interested in
my world as | was in therrs,” Don
recalls, " When | showed them
a photo of my kids at Niagara
Falls, they wanted to keep it.
They thought the kids were
cute—but they couldn 't imagine
that much water in the world."

e TR LF Do ol o = FLE med G ATy T T i Tt (ol TR W T 11 1] W RAATTIN. O TR -y

“
BT 00 A A IR ol 5. [HLBFFY U - SINGLS T [ LR = TEAS G ARl Sk ks g = Y T (=) TS B BT A il
BN A AL T AL TS DHF AL, P TS TN B AL 00 CR OIS T St Ol LT Oa Tl PO DS O, TARTE P CHICRS - T
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Camel Caravan

Across the Sahara

B Author Donovan Websier and
photographer George Steinmetz
found a landscape of splendid
simplicity m Niger: limitless
strelches of sand extending 1o
the horzon, That and environ
mieml 18 as treacherons 1o
lorrmans as any on Earth. What

arg the many challenges to safety

[aced by those who live or travel
in this repion? | vou were wodng
ity @ desert trek, what would be
the mesl important thing to tak
with you! What advantages do
camel drnvers have over those
who cross the Sahara m trucks?
B Which compass direction was
George Stemmele fncing when
he photographed the came! cara
vans on pages 2-47 You can find
clues im the capiioe, the artwcle
ahdd the map on pageés [2-13.

B [0 1996 less than a sixteenth
of an inch of rain lell in Bitma,

miper- How does that compare
with ramtall in a ity near youf
Check the Web or an abmang
N3 |||-._ il efatiativs

W Many towns and villages in
Chagd lave no radios or tele
VRIS, When they are intm-
duced, inwhat wovs will they

atiect people s lves?

LGEOGRAPHIC

At dawn a young Tuareg boy
holds the leader of a 500-camel
caravan before another day’s
trek across the Sahara. Along
with freight the camels must
carry all their own food. A Tus
reg woman |(below) vies with a
suckling kid lor goat's milk,
used to make cheess,




You just got through the

SaharaDesert.

Make sure you check for stowaways
before you leave.

Chdis & bype off indormstion:!

.
=

Sahara Fai-tailed Scorpion

Sahara (deserti, Afmca -

cabiaras | Sawarsl HTNT
More than S0 (L) artcles -ahara, Honduras
. E = I = 1 o |
pictures, videos, Interactivities, Ll Fas Tl .
counds, amd 360" views —all Tahars Ocoiderital {disputed )
in e1rear _,|_'- i i_--. I = 11e T T ) I:T ad B
1 | [ AT
pest-selling Microsoft™ Encarta sehapara [ShEhEpEra], Bang
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