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From the Editor

AaMONG SCIENTISTS around the world, the study of our
planet’s climate surely ranks as one of the most haghly

charged fields of modern ingquiry. Humans and all other
species on Earth live—and often die—in direct response to
climate, and we're still striving for sure answers 1o the basic
gquestions about this extraordinarily complex system: How and
why does our climate change?

Now, as the new millennium approaches, another question weighs heavily:
How much does eur activity on the planet contribute to climate change?

[n 1995 the Intergovernmental Panel on Climate Change (1PCC) stated that
Earth 1s warming. What caught the world's attention, though, was the conclu-
sion that part of this warming is unnatural—caused in large measure by our
burning of oil and coal, which increases the volume of greenhouse gases in the
atmosphere, The [PCC report galvanized heads of state and policymakers
around the world, who last December in Kvoto framed an unprecedented
accord that would oblige the industrialized nations to reduce their total
emission of greenhouse gases to 5.2 percent below the 1994 level by 201 2.

Among scientists and nonscientists alike, many say its now a given that
human-induced warming threatens to disrupt life on Earth. On the other side
of the debate people deny that such warming is taking place at all, One thing
seems certain: The debate will rage as long as the evidence is in any way
equivocal. For instance, measurements ol air tlemperatures over the past
century show warming near Earth's surface. But some data from satellites and
radiosonde balloons over the past several decades indicate a cooling in the
lower atmosphere. Until these apparently contlicting records are reconciled,
they provide fuel for both camps,

Cur article this month about climate change encompasses both the human
clement and the day-to-day effects of weather extremes. But we also show
that over geologic time—sand with no human influence—FEarth's climate has
repeatedly swung back and forth between cooler and warmer. Our synthesis of
current understanding about climate change comes with one caveat: Every day,
it seems, scientists publish some new insight into the complexity of the chimate
system, which despite the explosion of knowledge in recent years remains,
frustratingly, mysterious.
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" How will the planet change?

B Tranguil remains of a colossal eruption 7,700 years ago. Ovegon’s Crater

Lake marks a region that endures a geologic upheaval about once & century.
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an inert statue, is a living mobile thing.
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DANGER LURKS IN THE CASCADES,

THE VOLCANIC RANGE THAT BRISTLES BETWEEN NORTHERN
CALIFORNIA AND BRITISH COLUMBIA. MANY PEAKS ARE STEAM-
ING AND COULD ERUPT LIKE WASHINGTON'S MOUNT 35T
HELENS, WHERE VISITORS COMPARE THE CONE WITH A PHOTO-
GRAPH TAKEN BEFORE ITS 1980 BLOWOUT. NEARBY MOUNT
RAINIER (PRECEDING PAGES) AND OTHER PEAKS COULD SEND
TORRENTS OF MUDDY DEBRIS DOWN THEIR SLOPES. IN ADDI-
TION. MASSIVE EARTHQUAKES MAY CAUSE TSUNAMIS TO CRASH
INTO TOWRNS SUCH AS CANNON BEACH, OREGON (BELOW).

EACH OF THESE EVENTS HAS TRANSFORMED THE REGION MANY

TIMES BEFORE—AND COULD HAPPEN AGAIN IN AN INSTANT.










'mlll-lunﬂ nmtl‘mt n'iurh Elﬁ" %"*”ﬁ"”' '”E s
'-ﬂuuaru of an cceanic fruinlnt nf Earth's
‘outer shell beneath North America—a pro-
‘cess called subduction. Beacons for early
explorers and settlers, the stunning peaks are
attracting ever more residents to Cascadia.
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NEED TO TELL You about the etiquette of
fire walking,” suys Ariel Frager, a serene,
roven-haired woman in her 20s. She is
speaking to o group of rain-soaked spiri-
tual adventurers who have gathered at Breiten-
bush Hot Springs, a retreat in the foothills of

Oregon’s Cascade Range. It's almost midnight,

and as Ariel speaks, the glow from the hun-
dreds of red-hot coals we have raked into
a 12-foot-long path radiates across her face.

"Walk with purpose,” she tells us. “Be mind-
ful of the others ahead of you on the coals,
Breathe deeply. And alwiys respect the fre.
Otherwise, you're going to get burned.”

Fire walking has become a popular ritual
along the West Coast. "It teaches you to over-
come your fears and do what you thought
was impossible.” Ariel's appropriately named
co-leader, Heather Ash, says. “In the past this
apportunity was given only to medicine men,
priests, and shamans.”

My fellow fire walkers have gathered here for
various reasons. A skeptical firefighter from the
Willamette Valley wants to learn what the trick
is. Others seek inner renewal. Some are here
on 4 whim: "1 want to get rid of a wart on my
fool.” quips a young man from Breitenbush.

[ am here as part of a geologic quest, Intense
fires: burn beneath this stretch of the Pacific
Northwest that geologists call Cascadia, after
the chain of Cascade volcanoes that inchudes
Mounts Shasta, St. Helens, and Rainier. Cas-
cadia begins about 200 miles north of San
Francisco and ends along the north coast of
Vancouver lsland {maps, pages 20-22),

The geologic turmoil beneath this 200-
mile-wide sliver is created mostly by a slab of
ocean crust known as the Juan de Fuca plate,
which is subducting, or diving beneath the
continent, along a4 zone of faults off the coast.
As that plate subducts, it triggers the melting
of deep-seated rocks into magma, which rises
to the surface to form the range of Cascade
valcanoes.

The plate can also subduct in a sud-
den lurch, producing a powerful earthguake.
Geologists have recently realized that such
earthquakes can exceed magnitude 9 and send
40-foor-high wives kniown as tsunamis crash-
unge onto the coastline, As Oregon's state geolo-
gist, Don Hull, told me in Portland: “We've got
Godzilla sleeping under us.”

Since the residents of Cascadia are walking

14

on fire geologically, T can’l resist jormng o
group of them to actually do it When my turn
comes, | take a deep breath. Twelve steps later
I am off the coals, heaving with relief and
anburned.

The next morning we wonder how we could
have watked those 1200°F coals unscathed, but
we simiply don't know enough about the sci-
ence involved. In that way we are like the geol-
ngists who are grappling to understund the
many unknowns that keep the fires beneath
Cascadia burning.

My interest in Cascadia began four years ago,
while | was working on an article about Califor-
nia's San Andreas Fault.® | had driven with
Gary Carver, a4 peologist at Humboldt State
University, through windswept ranchland
along Californias north coast to see where
the San Andreas ended. We ¢rossed a grand
and lonely landscape. Mountains seemed to
surge out of the Blue sea, tumbling inland from
apronis of isolated beaches. Finally we caught
sight of a 326-foot-high coastal rock called
Sugarloaf Island, the westernmaost point in Cal-
ifornin and the frst landmark of Cascadia

“Welve left San Andreasland,” said Carver.
“From here north it's timbered forests, spotted
owls, salmon, and rain—everything the Pacific
MNorthwest is known fior.”

One thing the Pacific Northwest has not
been well known for is earthquakes. Ask the
many Californtans who moved to Oregon
thinking they had left earthquake country
behind.

Native Americans knew better. A spirit
called Farthquake survives in stories passed on
by indigenous peoples throughout Cascadia.
When | return to the region in 1997, Carver
takes me to Big Lagoon, about 50 miles north
of Cape Mendocino. We walk to the remnants
of a Yurok village called Oketo,

*There was a sweat lodge here,” says Carvet,
who has been researching native legends with
his wife, Deborah. “"One story tells how people
came hiere in terror when they saw the ocean
standing high like hills. They brought ther
woodpecker headbands, which they wore
only when doing a jumping dance to ward off

*See * Living With Califormia’s Fuults,” by the author.
i the April 1995 issue,

This is photographer I Ricnaroson’s Lt story for
Martosan Geooiariie. He lives in the selsmcally
stable state of Kansas.
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CREATIVE POWER

"You're [ooking at the growth of North
Arnktics,” =ays Ray Wells of the U S, Gea-
lagioal Survey (USGS), describing rocks at
Hialto Beach, Washington. These contorted
layors weaere once mud and sand swept Lo
saa by rivars. Offshore the sodimants settled
ns & thick blfanket on the acean floor, But
that Naor was moving eastward and down-
ward, subducting under the continent. Like
o snowplow, tha continent’s edga scraped
aff the sadimonts to forrm this new land
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Free-rimg scientists huve since hgured out
when ghost-forest trees died along the Wash
The most exactly dated of these
trees loid down their last ring in the vear 1694,

INEIon ¢onst

ow oFTeEN do the big quakes re
cur? Seven centuries had elapsed
between the one in 1700 and the
ine lwlore 1t But the tvo Betore
those were only three centuries apart. Using
satellite positiomng systems that let them
s Ure l||]I'.' L.Eilﬂ1lllr|l !"li_'l'r'lrl._'i.'l'l " | |1|.||!|I|II._'I' i1l

ground-based antennas o within millimeters,
gerophysicists can actually watch the srrain
wiild béeneath Al the University ol
Washington scientists have determined that
the tip of the Olvmpic Pemnsula in the north
state i moving norcth
wisl ol about half an inch o vear. As Tony
Qamar, Washington's state seismaologist, puts
it “The earth here is being compressed like
a4 g spring.”

To the north along the subduction zone w
the town of Uduelet on the west coast of Van

ascadia

west corner of the

couver Ishind, Canadian soentists see a similar
squeeze. | heir ground-bhased satellite station =
moving west at about the same rate. The coast
there is also buckling upward at about o fifth
of an inch a vear
~says Larry Rogers of the Gep
logical Survey ol Canada as we gaze out

“Stramn has been |1:||F-Llir|g
tor MK vears,

over the [acihc from the peaceful shores ol
Ucluelet. “If the earthguake happened right
now, wet wolld quickly drop several feet and
odl ten beet seawird,

Along the coast, tsunamis would intensify
the dangers of such an carthquake. To appre
ctate what those tsunamis would do, | drive
Oregon’s scenic coastal laghway with Don
Hull, the state peoloast.

"After the preat earthquake, there'll be a
The First will
arrve within 5o 30 minutes, and we'd expect
heights ol 1510 25 leet, but they could be much
migher m places. Several more waves may strike
over the next few hours,”

Fluldl 15 taking me to a town meeting in Wald
port, about mudway along the coast. Bonnie
Conrad Dunn, a port commissioner there, had
called his office after learming of past tsupamis
in nearby wetlands. bl rmins-
tered commumity leaders: to discuss the need

series of Targe waves,” says Hull, ®

Alarmed. she
for ISUnaml emerency ]'Il.mf.

CASCADIAL LIVING (O FIRE

It comes from my old Girl S¢out traming,”
shie tells mie when T meet her in Waldport.
Be prepared.

At the meeting Hull explains steps tl
be taken by this town, which has on aver
age elevation of 12 feel above sea level and
twoo schiools that sit on a Hoodploin, Critical
facilities can be built hugh encugh to stay
dry. Tsunami warning signs can be posted
along the beaches. Fvacuation drills should

dal can

e conducted, CHper tally 10 low-1s ing schools

sbels ARM'S WAY
ihﬁ-l!!l'lt in Oregon: All schools on the

coas miust conduct periodic safety drills
Beach students duck for cover

QLson practice; next they hurry to 4
’!‘ﬂﬁhﬁmndmﬂ rangd of Isunamis,
J"-' ting, Washington, faces risk from Mount
i, “Thera's more 1o it than an eruption,”
F‘_j:.,._.,_ BVaCuntic planner Scort Fielding. The
tump benaath him balonged to a tree falled
?H!Hﬂﬁrnmdihwﬁﬂﬂwdm ago and dug
gonstructon aof new houses.
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Mey Events @ 1700, Cascadia aarth- 1946, Vancouwer lstand
quake. magnitude 9 nrﬂmlll?.!
. Earthguake This antire sebduction
mnl,frﬂm‘i'ﬂﬂm
£7% Valcano istand 1o Capo M
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of hazards results
~ from the movement
of tectonic plates, the
interconnacted pieces

the subduction of the Juan de Fuca, Gorda,
and Explorer plates causes dovastating earth-
quakes and tsunamis avery few centuries-and
creates the range of volcanoes that gives the
region its name.

Though the same process stokes geologic
fires around the Pacific Ocean, this subduc-
tion zone has unique complications, Et[g]ng
toward Vancouvar lsland, the Juan de Fuca
plate drags at North America, causing
earthguake-prone fractures. Another source of
stress: The Pacific plate’s shift northwaestward
along the San Andreas Fault forcas Oregon
into Waahinmﬂn Adl:lirrn to the pinch, tha
Basin and Range srea is pushing from tha
east. The calamities cited here (top) are butl &
fraction of what these forces have wrought
ovar many millions of years.
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191417, Lassar

When a Subduction Zone Rips
Straining against the locked zone on thesub- oa the coast to bulge
duction surface, the lower plate presses for- Hmllv,wwm uilds to overcoma
weard (A) It drsg_stham-nnhhauppafpiﬂta the lock, and the lowar phhﬂmm‘fnm Ny, tainier illustral
great jerk (B). The toe of the upper plate and in Cascadis—only som

of wh .4
the seafloor rebound. Displaced water surges um:w in any ane eruption. ] . o
upward, then rolls seaward and landward as Mﬂgmﬂ and steam, Puﬂﬁnp 4“ ' =l i@ 3
tsunamis (C). In addition, the bulge of land rocks, sat off small earthquakes, Ash RS ik ki o
behind the toe falls (D). Trees that withstand hillows, often to thousands of feet. Ava i R m“h i
tha tsunamis die as their environmeant lanches of ash, rock, and superheatad e F- ”{?’ i i
suddanly changes from gases—pyroclastic flows—surge from the a1 | 74 "

coastal forest crater, Lava bombs and hot rocks slam to
to salt marsh, tha ground. Lava builds on the slopes.
Melting ice and snow mix with debris to
form floods of mud, or lahars. A section
af the slope, rotted by acidic water
parcolating through the rock,
collapses in a landslide,
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Earthguakes

8 20750 faway across Lascatisz—inom

the Chympie Peninsula to Seattle, turm ound nmediatel [ [
ing aouth and then east throwgh Mouni Lk lel Bat i many locati
Hainlar—reveals tha origins of thres types it ascad i51l1 RIS

of selsrme svanls

ke - 1T INEIRT | SEM) rssem feir 1t
NORTH AMERICAN PLATE s I..'.I.I .-.I ,,'.I

"' P ; bl - ! o g across Humboldt Bay from Eureka
._,l" . "'-":"_ y < Ll 1t | il th i land
4 I - e .I' - . it bridee nlmost certainly will Tl

S Fa, 1 M Ene 0 (urang wubduction earthgqualks

. Ewise, the residents of Washomy

ton s North: Beach Peninsula, essen

[hally -mile-long sandbar, ha
iy i wav off, In the summei

Crustal Earthguakes | i L bor Coas
Mlovemment alipng laulis lis the I ot 1 Ais it
ippereed pMliifE cadeE ot

awrthcuaves. Clve such &1l '||l I Ll LI i

Desp-alal Earthguskes uptamyal 1,100 vaors sga fies

thamp-wioh narthijuaken oo alamyg the Seattie Fauk

wt the sslsdurting plate kends 1l fOrees duk § L 1 1
pred winrts 1o sink They e || i LA
e 1he rpsl seveis sliak . W . i = 3 it I
tictinn Earthguakaes tntig dpy Ehve gy Eliie comiury I, lankv nla I LIRS
Pl TR et of The sisl oe
hirtimn saprhann the bower plate il I- i L I'-I': 15 Ve I“ ! z] I | |
can ek sgadnet tha apper for i {9 17 | i
conturiey. When it finally . h . riigy I
migvdes, d luaipe quisbis feuiilty | LIrLsaA Tl i} T8 {83 i I TR
"y 5 WS (RS :;I 1 ifl | il [
UNSETTLING DETAILS : directly through harm's way
Citipens should know to head aphill as soon Subduction & certuinly one important
Volcanoes 15 they feel irong quake. Such gosdelin force, hesays as wie drve st oot of Medf
Cascadia's sparning landmarks seam g further.” Though eruptions GcCur arrati may seem simpie enough o impiement, bu | booming ity in southern Oregon, toward
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ON SHAKY GROUND

Straddiing faults, Partland, Oregon, has
streigthansd some bulldings as wall 68 tha
intersiate highway bridge in the fareground
0 bettor withstand the force of future
guakes. Fhirty miles south in Mount Angel
Fathar Edmuond Smith inspects stesl haams
thirt now braca the Church of St. Mory, dam
nged by the 1993 Saotts Mills temblor. “We
only have two chaices,” savs state gealogis!
Con Huall. "Reduce the risk before the earth
q.u_ﬂ!tﬂ-ﬂ., or puck up the pieces later.”









| thought it was a herd of elk BOMNE ACTOss 6 . | ON THE DESERT you can find
my deck,” recalls Larry Owings of the Molalla r B faults  easily,”  explains  Sivio
River School District, whose historic high B ['czropance af USGS. "In Cas-
school was condemned after the quake : cadia the surface is covered over
[he Scotis Mills earthguake occurred along by trees, glacial debris, of sediments. The fauits

only the

a shallow fault created as the upper crust  are difficult to ind, they erode, anc

of Cascadia was crunched from the south by largest events break the surface.

California, a process that continues today. But But faults can create small local vanations in

no one had known exactly where the fault  the magnetism of the crust, and by analyzing

wils—a situation that's distur
i Cascadia Blakely has been bnding evidence of many
subsurface faults in Oregon. Along with Pezzo
pane and Ray Wells, Blakely suspects that the
same fault that created the Scotts Mills carth

ingly common  gerial magnetic surveys, USGS geologist Rick

quake muay connect with other faults closer to

and. The longer the fault, the more power

Port
ful an earthquake it can produce. And a quake
doesn't have to be that strong to devastate an
urban ared. The earthguake that rocked Kabe,
B
ridge quake in Los Angeles in 1994, which too
d 20-hilhon-dolar t1oll, was a 6.7

We now think we've grossly underestimated

van. i 1995 megsured only 6.9, The North-

L™
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could hit the Puget Sound area, says Craig

Weaver, a LUiS(S -::i:-'-l].-ll-lgj--t working ot the
University of Washington.

Weaver and several colleagues meel me on
Bainbridge Island, about seven miles across
the sound from downtown Seattle, o show what

i faults can do.

a quake on one of those hidc
We walk onto the farrway of a country club
along the shore. Seaitles skyline sparkies
||'.|; disance as we climb .i|1r'-|Jt | 2 leet down a
Y anto 0 rocky beach. One of Weaver's col
leagues, Brian Sherrod, points out holes half-
way up the cliff that were drilled more than a
thousand yvears ago by a marine mollusk calied a
rough piddock. He reaches up and pluc ks a clam
[T,

All these mollusks were hiving anderwater,

he says. " The ground here was uplifted 21 fest by

shell aut of the «

MOVING EVIDENCE | an earthquake that probably measured aboul
“If the tide were high, water would be up nagnitude 7.5,

to my waist,” says USGS geologist Brian Fhat uplift probably also generated a tsunami
Atwarter, who cuts a section from a dead| that swept across the sound, depositing layers
westom red cedar in 8 Washington salt of sand in marshes north of Seattle. Radio-
marsh. Growth rings show that nearby trees carbon dates of marsh plants caught 1n those
died araund the time of the graat quake of l  deposits imdicate that the carthguake hat aboul
1700, when land fell and the ocean flooded | 1,100 years ago. [t struck along a scismic zione
coastal forests, A slip on the Saattle Fault known as the Seattle Fault, which geologists
1,100 years ago lifted Bainbridges Island's hadn't even documented as active antil aboul

former shoreline about the halght of i fo8N  [ve yours ago
held by Brian Sherrod, slsa from USGS.

SNATIONAL GEOGRAPFHIC, MAY lugn



We now know this entire Pupet Sonnd

inbiey Th sttt codeke! Wil de :
region is nddled wath hidden faults,” savs Sam

lohnson, a USGS peolopist

[ jomn Johnson onoa réelurbished tgboal
the Robert Crraty, which is towing seismic suj
veying cduipment over the sound, trving o
incare some of those faults. The faults are par
Uewdarty dithcult to ind here; a laver of glacial

debris 3,000 feet deep in places mantles the

bottom of the sound,
Lo penetrate that laver, the boat 15 towing an
ir gun and another nose-making -device to

hire sound waves into the moddy bottom., Fyvery

1
SIIOH

L RIART

en seconds the air gun pulses

downward, inaudible to us but creating a burp
ol white water behind the boat, ."LI;-L_|'-'-]'-||L~_I1_.. -
rraved along a separate line pick up the echo

of the shot a5 it bounces back off rocks and

wdiments below,

Different geologic structures reflect sound
waves 1 ditterent ways. Computers onboard
the Robert Ceray COIPIE the data and turn oul
cross-secional mages. Knowm as seismic pro

files, the images let Johinson and his colleagues

CASUAINMA: LTVING Ol FIHW]

iwlentifv the buned Bults and evidence of thetr
reCent acuvily,
[oclay the crew is studving a 30-mile-lone

] 1 W & - - 1 Il . | .
fault that runs offshore from Whidbey 1slanid

recently realized that a massive

|_'r:]'..|||.||u' occurred along that fanlt about

| --._|||| l_.'|_'_ .

L O OCE) years agio. Johnson's teum |||.|!--.-- Lo gt
more mMlormation on how often earthgquakes
recur there

hey have alread

| i
fre o diiie Fault zoni

v mapped three strands ol
[hey determined that
those strands are cut by another previously

unknown north-south tault zone 1in the center

of the sound. They have also determimed that
strain builds up along that fault ar the rate of
about four-hundredths of an inch a year. In
Seattle the impact ol @ major break on one of
'||||l.|_ |..||I.!I'- giLt |_-:_|||_| Ill' |!'I.'If.l”.I'I'IL|

| |-|||'-"- LT '-'-|||.IJ|.| Ill.' LI.I.IHI. TI'.:'.I.i.. .'-.-I'-‘- IIIIII'I
Hoopér, a sttuctural engimeer in Seattle. The
city's newer high-rises would prabably not
collapse, he savs. But Seattle, like Portland,
has many older structures built of brick walls

withoot D 1§ O L LR L .|'|-_1 Imany of them



might be too damaged to be functional, And
atap  fill, In

liguety,

'-1-_._||l|.-'-. o AN R walerTront IIL

|'_-|'!|l|,|'.'__||-.--w- SLICH I-.ll‘-'_ -1ll|'- olten

hehaving like guicksand. If that happens along
the waterfront, the harborside could splay o
i

cound. A maior recway Known as
the Viaduct would :|1|..||.-.|||-.'
ol the

e ares

il thie
will s, An A repeat
Isirman that struck
|, 1K) o would take

VEATS
many casunities on the waler-
front, meluding
POSSCTI TS
Fhough such  earthouake
hazarids  have
publicized in the Seattle area,

1T |'-ll.||

been widely

many residents view the ['T"l"

lem with detached

1T LENE

mietil, A series ol small gudkes
racked the region during the
summéer of 1997, swaymasg

skyscrapers and getting every-

One & attention

“"We all st kind

of looked
it each other,” reports a local
friend, John Teeat. " People still
think earthguakes are Calitor
ias problem.

Leross the Canadian border
ther cities in
Aritish Columbia are also Fag
ing the untamibiar. The poss:
bilitv of subdoction quakes

has sent earthguake nsurance rates soarmg i

Villcouver and

sOome loGitnmns, Linerpency |1|-.! TS AT 507 LILY

eling to alert residents to the hazard
"We've had our heads in the sand,

wWlan Galambos, an engineer involyed with the

cismic upgrading

Columbia’s south coast, Galambos

15 O

1 |1rn|:.'_-.- .:|l11|_l..', Hritish

1as helped
pioneer a disaster-response program, which
ncludes uiL‘ﬂir'fl.l|:I|:.', network ol roules
for emergency vehicles only. Bridges are partic-
lifelines  lor
central business district sits on a peninsula
thi

\res ||_ Ve S0 Cs wolld be sectre

ularly wvital Vancouver, whose

Yet Galambos only two of the

ey

len mujor bric
m a bhig .|||.!L|.' Ligquefaction would threaten
most, But the cost of adequately strengthening

Wed have o

spend 25 million dollars a vear lor the next

thnse .'Irih':l_'.r_'h 15 ]"lllll']llli".'.

ten vears.” he says. "Our budget this year 1s
anly 31 50,004,

el

FIALISE BARTHOLAKES '.'l.ll.I.ILI st

g0 much amd affect so man
people, they pose by far the great

est hazard o Cascadia. But the big

voleanoes of the region are also of concern
19840, the eruption of Mount St

(n May 18,

DEJA VU

Hummaocks pop up like prairie dog mounds ocross 175
sguare miles near Mount Shasta (ebove). Geologists puz
zled ovear their arigin until the Mount 51. Helans aruption,
whoso huge landshide created similar terrain (above nghti.
Subseguent stucly revealed that about 380,000 yesrs ago

Helens killed 53 |"!.""["':_|_' Talt humlsled vl

canolomsts by gxceeding  their worst-Ciasc

scenarios for what the mountain could do.* To

help explam what he and his colleagues learned
the day S1. Helens erupted, Ed Wolle ol
L1658 s Cawwadies Voleano Observatory takes
me by helicopter mto the mountain’s steam-
INE <TAl 1§ &
Where w

mountain the day before it exploded,” says

re landing was inside the

Wolle. as we prepare to set down on gray rub
ble “Nearly 4.000 feet of rock would have risen
abowe our heads,

Although it's officially m repose, the moun
wemns alive. Rockialls continually

crash down the: 2,000-foot-hagh

tmin sl

crater walls
sending huge boulders embedded i hillowing
dust clouds racing loward Us

" e '||..i||I|... F Moumt S ':_'Il_ll'. Iy i

Findley, 1n the bandary 1981 ss504
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This 15 onlv 4 moderatelv harardous olace
bt b now, savs Wolfe. "Since 1480 there have
been four major eruptions here. The one 1n

14580 was &

ot five times bigger than the one

on Mav 158, 1980,
L a iimescale of centunes S5t He

CIS 15 [T0OW

making it oo steep o be stable. When a mag-
nitude 5 carthquake struck the mountain that
day in May, the bulging north flank and
old summit collapsed in a2 massive landslide
traveling at the rate of about 80 miles an
hour and spreading a blanket of debris as
thick Mmire
than 17 mules. If that weren't
enough, the collapse exposed
and depressunzed the magma
that had been steadily rising
within the volcano.

) like popping a
champagne cork,” explinns
Wolfe. "Within seconds a

cloud of hot gas, rock debris,

as B0 feet oo

|
Ii Was

anil ITHA I hlagted out of the
opening that had been created
by the landshde at more than
200 miles an hour. [t overtook
the landshide, Then for nine
hours the volcano blew ash
mto o column 65,0080
high, spreading it as far as
Miontana,

feect

a landshds 20 times the sizé of the one at 51. Halens

gastroyad an ancesiral versson of Shasta, "It was one of N .
those “Ah ha!” Kinds of things, ™ says USGS volcanoiogist |
Aobart Christiansen, who helped figure 1 out “0Once you
know the right answer, it's obricues, But no one had
thought to imagine something of that magnitude.”

the maost active aof all Cascade volcanoes.
Whereas Mount Adams, a huge Cascade vol-
cano to the east, was born about half 2 millon
vears apo, St. Helens is only 40,000 vears old.
But it has blown itself apart so often that few
rocks in the mountsn today dre more than
4,000 vears old. St. Helens may be sa active
because il Lies in a seismic zone between two
aults where the earth is stretching apart, Tha
stretching might be creating passageways [of
the magma beélow

One of the most important lessons ol the
980 eruption, says Wolle, 15 that volcanoes
can collapse. They can be weakened structar
ally by imection of magma or actually rotle
from the mside by corrosive hvdrotherma
Hutds that convert hard rocks to dav. In the
case of St. Helens, two months of magmati
intrusion had forced the north flank outward
hundreds of feet, fracturing its rock and

CASCADEIAD LIVIANG ON FIRE

FHE LANDSLIDE 00
Mount St. Helens
and resudting mud
flow have forced

volcanologists 10 reexamine

other LCascade volcanoes.

['hey haven't had 1o look fir
About 50 miles north of St
14.410-foot-high Mount Rainier, the tallest of
the Cascade volcanoes, Tom Ssson, a young

gealogist at LISGS, has spent much of the past

Helens rises

five summers climbing Raimer, collecting rock
samples from often precipitous slopes in ordes
cltermine the history of the 500,000-vear
d mountain.

Unlike 5t. Helens, Rainier does not usually
erupt explosively, Sisson explams. Its style is

Lid &

[Oy pUump aut lava lows that ;_.‘,I!-:Il.||.1.1|.|"- budld
the mountain. He takes me on a st climb to
a meadow on the western Hank ol the moun
tain. The debris-covered Puvallup Glacier cuts
through the valley below us, while ice-mantled
cliffs known as the Sunset Amphitheater tower
above. Built from lavers of old lava flows,
those clitfs appear discolored even from this
distance.

“Thoey ve been R

corroted by Hulds
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highest of them, called Hotlum, 15 as
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Shasta has been the most actove volcano in
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Hoeltems

thi scades after S

the past 6,000 vears it has erupted
vears, the [ast tm
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threaten the [-5, the major transportation
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WORLDS OF INSIGHT

MNear the caldora rim of Modicine Lake vol
cann, USGS goologist Julie Donnelly Nolar
purveys a crack that opeoed 1,700 years ago
Scientists have only begun to study such
avenis: tho native Yurok believe the Creator
tmught them about Earth's movemants at the
beginning of time. Every two years Wall
MoCovay, Jr.. and other elders don regalia
and perform a caramony 1o bilance the
Earthy “Wa're not doing this just for our own
poopie.” he says. "It s for everyons
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Jniocking the
slimate Puzzie

The world is getting warmer,
and humans are partly responsible,
experts say. But many pieces of

information do not yet fit, and
others remain elusive.

The rains bearing down on farmer Pastor
Trejo Acosta’s bean and corn fields in Yuca-
tan, Mexico, are a welcome change from last
year, when drought killed his crops. Next
year, who knows? New studies are helping

*  scientists see trends that make long-term
climate projections less of a guessing game.
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- Are fossil fuels digging up troubler

Turning the planet inside
out, miners 260 feet down
in eastern India dig coal
that will release carbon
dioxide (CO,)} into the
atmosphere when
burned. As emerging
nations join their indus-
trialized neighbors in
burning more fossil fuels,
the amount of CO; in the
air is expected to double
in the next century. Most
expearts, while acknowl-
adging the awesome
complexity of Earth’'s
climate system, believe
higher CO, levels carry
a real threat of raising
global temperatures and
bringing about signifi-
cant climate change.
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lake bed clings to Tinal-
“baraka walet Mohamed's
gight-month-old daugh-
ter, Isha, as mother and
ren sleep on a sun-
baked c@in Mali.
Just 25 ago lakes
dotted the homeland of |
these nomadic Tuareg '
people. The rains ;
stopped in the 1970s, '
but population growth -
and overgrazing did }
’F‘ not. If computer models 'r :

are right, areas like this &4

ull,;" and prospef,”
-] mu"l‘“unreglnndur |

y amed Ali. “"Now |
,:iﬂag' country of thirst.™
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BY CURT SUPLEE PHOTOGRAPHS BY JOANNA B. PINNED

Untangling the science of climate

[FE HAS PROsPERED on this planet for nearly four billion yeal

'l

In that time climate has fluctuated drastically, from ice ages lasi
ing tens of thousands of vears 1o epochs of steamy heat. With
cach change, sundry species have benefited and flourished.
Crthers adapted, faltered. or died

Now, many experts believe, Dumans are im

eriling their own ecolog

ical niche with the threat of global warming. The vaporous by-products
of civilization, in the form of greenbouse gases such as carbon dioxide

()4 ), have trappes

enoueh heat in the atmosphere to raise Earth's
average surface wir temperature a half degree Celsius (one degree

Fahrenheit) during this century. If the trend continues, it couls
climate patterns worldwide—thawing glaciers, boosting sea level,
scorching plains into deserts, and shifting vegetation rones.

Or it might not Global climate depends on combinations of Bactors
mteracting in subtle and complex ways that we do not yet fully under

standl. [t 15 possible that the warmning observed during this century

have resulted from natural variations, even though the increase has been
nuch more rapid than what the planet has witnessed over the past hun
|in_d centuries. Morcover the =lq1{rg{H|HﬁHfff simulations used to pro
ect future conditions may not be accurate

Nonetheless, in 1995, after vears of Intense study, the Intergovern
mental Panel on Climate Change (1PCC), sponsored by the United
Mations, concluded tentatively that “the ba

that there is a discernible human mnfluence on global chmate.,” 1 he

ance ol H%W:L'HLL'HIP';£§|L

i

Cunt SupLiEn, a Wishineton Post soience woner, covered robots for the haly 199
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The U.S. is the major contributor of greenhouse gases.

Global temperature rising
Two centuries after coal first powered 58" F -
the industrial revolution, fossil fuels keep ﬁ,}‘ﬂﬂm_
commerce turning in Los Angeles (above). i |
The global average air temperature at '
Earth’s surface has risen a half degree

Celisius {one dagree Fahrenheit) in the 1982-83 ENSOD

past century. Dips and spikes reflect natu- i
ral fluctuations and short-term events like Mount Pinatubo
volcanic eruptions. B

1677-78 El Nifio
B Southern Dscillation

IENSD) World W |

4°Ce

Warld 57" F=

War lI

End of little
ice age 135°C e

1865 1800 1850 Today

BMARNS BY BAVIO FEAETEN OALA UIVEARITY OF EAST ANDLUL UK



ymount of that imfluence, the group noted,
15 unknown because of uncertamtbies m ey
factors, mcluding the degree to which clouds
amd the oceans affect the rate of temperature
wmnge. It may take a decade or more of addi

tronal research to restlve those uncertamntres.

L

Meunwhitle, much &5 Enowin And .'.I'.iflll'-|:ll|5|
the specific consequences of human activity
thility to alter the

atmosphere 1s incontestable

The Greenhouse Effect

[he air we breathe keeps us alive in more ways

TCITHART] '-IIII'I||E|1I:-I'.I'- LILLR

than one. Without our atmosphere, average
about minus
LB {mimas 0.4"F ) mstead ol the present 1570

_L'll.'ll.l.l |.I.'II|;"I.'I.I|I.lII. '-'l.l'.ZII.|. |‘-l.'
59°F ), All the incoming sunlight, with energy
givalent 1y about three 100-watt lightbulbs
ner square vaed, would st
Causing it to emit infrared waves ke a piant
radiator, That heat would stmpiy travel unom

i

(0 Parth s surlace,

peded back out mio the vord

Becase of the _I]I'I'II""*|1:"Ir.:IL. however, only a
fraction of that heat makes it directly back into
space. The restoas |=..|:|1|'|':| in the lower air lay

ersc which contain a number ol eases—waler

vapor, LY, methane, and others—that absorb
Ly DULEMNE inirar d rachiation. As those BASES
heat up, some of their warmth radiates back
divwn to the surface. The entire process s
ciulled the preenhouse eHect, and most ol 1t 15
caused by the predomimant greenhowse gas
Willer Vil PO

With increased nNeating, more water evap

akes, and soils. Because a
hold  more

vapar, this creates o powerful feedback loop

grates noan Odcans,
wartner atmosphere can wialet
[he hotter it gets, the higher the water vapor
md thus the greater the

preenouse warming.

content of [he L,

Human beings have little direct control over
the volume of water in the atmosphere. But we
produce other greenhouse gases that intensify
the effect. The IPCC estimates that rising €O,
emissions, mostly from burning fossil fuels,
account tor about 60 percent of the warming
abserved since 1850, Carbon dioxide concen
tration has been increasing about (0,3 percent a
year, and it is now about 30 percent higher than
ustrial revolubion. I o

¢ cortinue, it will rise tooat least twiice

i1l was Leliore the i

Nt riale

||-.

and by the
end of the century could be four times as high
['hat
has a

the atmosphere, compared with cight days (o1

preindustrial levels by about 20660

Id; ]1_5:"1-_r1_|.1r.". WOTTISOE DECause L)
i

fetime ol more than a hundred vears

Waler vapor
Methane, the prncipal ingredient of nalural

s, has caused an estimated 15 percent of the

o
W TIng 1n |1*.|-|||'1 it Lirnes, eeneratied by

I|...'|.
teria in rice belds, decomposing garbage, cattle
ranchine, and fossi fuel production, methane

:'I-:"I"-.i-.|'- L1 l.'-ll .I|I|I||‘-|"1I.‘.'Il. {&] lr.'-llj'- | J:IL'-.J-.!L

pnd Is now about 2.5 times as |1-'|."LJ]-.'III s 1l
was in the 18th century, Cither major gréen
house gases include nitrous oxide—produoced
by both apricalture and induastr
solvents and refrigerants like chlorofluoroca
bons, or CFCs, which are now banned
national treaty because of then
e¢tlect on Earth's proltective ozone Lyer,

'he relentiess accumulation of greenhouse
aases has led the [POC o
nexi hundred vears global average temper

[ hat mag

and various

TV INiCT-

dam g

wonect that mn the

HILITES 'y I| ris¢ oy 110 20 ||'- :—'||'L'L"' L

ke - miuch. Yt the "Tittle 1ce .1'r'1".. i

Nt seem
momialos cold s1ia) that I'I.'.'!I'.l'."ll trom 157010
1730 and forced European farmers to abandon
their Belds, was caused by g change ol only hall
a depree |

But how credible are current projections?
The computer models used to project green
house effects tar into the Tuture are still being
improved to accommodate a rapidly growing
font of knowledge. And it 15 remarkably dith
cult to detect a definitive “signature” of human
activity in |

Male recir

Models and Uncertainty

L1 I_'II:I{'|'| Fature climate paticrns, Scieniistis

we world’s widely fluctuating ol

use: computer stmulations of the interactions
among fand,
general circulation models, or GOMs: consist
of equations ¢

atmosprheri physics and ocean arculation. For

1r, wiater, ice, and sunlieht. These

|'.'|_"i-|_'|'||;|'||._:!I INC KITOWT I.I"-'n-"- il

each section of the planet, they calculate the
I... r-ll X
rotation, and surface friction on sea level, rain
fall, and other chmatic conditions. A perfec

madel, if given enough inlormation about

elitecth al st |1 taclors asair temipyeralure,

comnditions on Farth several hundred vears AR

RATITOMAL RO R A DY AMAY 10G8



could provide an exact description of today s
Timan
geveloped that are

depictng the present global climate without a

Cindy very recently have models been

capable of realistica

ol ol hinkernng—adjustments olten called
Tudge factors.
In part this is because only the most power

il computers are fast enough to handle the

poly, and m paert because some aspects of cli-
male -||.||L|_!_L are still mvsterious, Even gvid
proponents caution that GOMs are not yel
trustworthy lfor predicting detailed effects in
inclividual TEgions Wodels divicde the world’s
siirface into grids that are typically about 2K

it ocean eddies, storm<, and

rles on a side,
cloud activity take place on far smaller scales.
The modelers therefore have to compensale
with approxmations.

According 1o Kevin Trenberth, chief chimate
ialyst at the National Center for Atmospheri
orado, all GEMSY pro

rect global warming, but they can ||,~..-,|,|,- oy

Research in Boulder, Ca

a range ol projected temperature change. |he

over the next

warming could be one degree |
century, or it could be as much as three Dimes
greater than that.  Used properly, models arx
useful tools,” Trenberth says, Oul they cannol

silve the problem.”

A Case of Missing Carbon

With anid

formidable problem. Oceans serve as a vast

clouds, uncertainty s a

LA

sink™ for carbon dioxide, but precisely how
they do so s poorly undersiood. We do know
this: Human activity releases approximately

billion metric tons of carbon (in the form
ol O ) o the AdLITos

g to the 750 billion tons that is already there.

Were every vear, add

Yol only about hall our emissions=—3 bhillion
lons—ieomains i the air. The rest 15 taken
up by terrestrial and marmne plants, buried
m ocean sediments. absorbed in seawater,
or otherwise sequestered. OF that “missing
carbon, the yparently

JITHOLTL  Of ENCCAns . o

remove at least 2 billien rons from the atmo-
‘-I."h A0 EQCH YERLT

his raises a nomber of compelling but
s0 far unanswered questions: How, exactl

does seawater mteract with the amr above 1t

i rermiove G0 How miuch more carboi can

the seas hold, and what level of global wiriming

LiNLOCEING THE CLIMATE PUTEFL]

il

v e
wL AN

o alter thet

'--'.l'll'lll.J il ‘u.!L:,I.
how much has the

up and store heat delayved climate change?

CAPCIiyY!
poeans abihity to

Phe role of clouds and airborne suspended
parficles called aerosols 15 no easier to facto
Earths suriace,

promoting cooling, but depending on ther

ity models, Clouds shade
altitude, density, and other conditions, they
el ||!-I'|l|I 'I'-II' I=1'!||-!||"|”:!: I'I".'||':. [1’||rlll'-1I]1H vwdlIll-
g Aerosols are egually tricky, Some encour-
age waler vapor in Uw air to condense into b

¢ ure dense anid

droplets. The resulting clow
iy, shading the surtace for weeks, Simularly,
smoke particles block sunhght unt

cipitate out of the air. The combined etfect can

they pre

be sipablel The volcanic eruption of Mouni
199] n the Phlalippmes blew a

il sulfates ity the siralo-

Piratulsao in

I.:-Illl.l'-.'1.'.| JIT0REN I

wre, causing a worldwide drop in tempel

sp
ature that lasted two vears

Thus, iromcally, our own pollution, maimly
from combustion of sulfur-bearing coal and
oil, may temporardy have spared us some
effects of global warming. The
Uceanic and Atmospheric  Admimstration

I NCIAA Y estunates that -|||r'.|||._z e 20th centu

- |
'-|.|f||l-ll-.1|

ry. aerosols reduced the amount of warming
|
I-"'F"' AU percent, In ;.:1'I'||'r.1|. IEImperatures rosc
until the 1940s but then dropped significantly

until 1970, when they began rising again o sel

1l wiiild oflhierwise have occurmed by per

recomrds. Aerosol effects may help explain the
add mud-century cooling.
[ )

global warming, skeptics say

CMISSION Increases are (o blame lor
then temper-
atures should have risen appreciably durmng
the pastwar cconomic boom, when fossil fuels
were burnied m escalating quantity. Jerry Mahl
man, director of NOANs Geophysical Fluid
[wnamics Labaratory at Princeton, however,

and o1l use

as calculated that the surge in coa
quickly increased the amount of sulfates aloft
prompting the cooling. After 1970 the longet
term effect of (0O, and methane overwhe
gocoumtimg bor the

el
the short-lived acrosols
temperature rse since then

An enhanced greenhouse elfect may not

III:'I.I"-‘-_Hll'. b -..IE_.I:"-.'IFIHF"-I'I-I; 1 1'[|L’_!]';

I u L e N
|I|I.|I.I.I
b :-_":Illll news for some birmers, High conoen

irations of 0y can have a fertilizing eflect

Y SOme comimercal

on plants, wihinchh 15w
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the level oulside

synihesis to turn OO, anto ving tssue, mor
egetation aiso might mean more LU, scav

-_'|!u,|_'|| from the atmosphere, perhaps slowing

rlobal warming

Furthermore, higher temperatures mught be
most welcpme where they are most likely 1o
|90 the g
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latitude—including
Russia, and the northern half of the LS.

world s industnal green-
”:.I'rl-i't"!l"' hMost of th
warming. has taken place ot night presum
chades the
land by day and traps outgoing heat at night.

degrees north Europe,
much of the
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CTTIASIONS
ablv because increased cloud cover »

[ he growing season in llu ||-~|rh-.||'| L].S. has

v aboul a week,

As the World Warms

Warming of the magnitude anticipated by the
IMCC could also prompt wid cad calwmity
For ane thing, it would pat a ot

it the e

[ Ij!-'l:',lll'lll.'l.l -'.l

espre
More witter
(about 6 percent more fo
Increase )
causing more rainfall worldwide and probably
nse weather gener

Althourh the frequency of Tain or sniow al
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may increase slightly, the mest probable effect
5 that the average
any given event will be greater, says
Karl, @ aralvst at MOAA
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amount of precipitation in
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serious if the land
chance to cool ||'1|.'r'll;.‘| AN mcrease of 3
(5.4 degrees F) In the average July
lemperature [or Chicag d raise the prob
abality of killer heat waves ( highs abowve | 207F)
Ireum One i twenty yedars o org
*~~m1 gTIM VISIONS appear increasingly plau
sible. There 15 virtually unanimous agrecmen|
that the global avernge surface air |
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thie 20th
By sommi
ST
that

hos risen hall a degroe |

13 of the warmest years of
cropped up since 1950
measures, 199 hottest, In
that wounld ng: evidence
people have contributed to global warming
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Yet the warming could be part of the natural
AVETAEEe
which have
"I_||||||: 415 I,' a1
mate fluctuatey over thousands ol years owing

i -1 | = i
rotler coaster of global air tempes

atures, viried by as much as 6

degrees | | 50,000 years. Chi-
o pertodic NANECS in the sun's o NETEY Oulpul
amdd Earth's orbit and rilt
i inren
Al ilil!!.'. thi
shifts
tion of ice extracted in cores irom the depths of
rncienl
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¢ the amount and intensity of sunlight
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It 15 possible that around 1866,
tisis first
ature records, t
Irom the
mght be
enhanced precnions
mpesed on

he planel was still recoverin
httle 1ce age. The present warming

a continuation of that rebound, and

,.r-

wilriming may be super
and camoutlaged by, thal trend
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temperature shifts have occurred
stiice the last glacial ce age
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O,000 years ag, the 20th-century warmung ol
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0.5 degree 15 Large

widespread,

If climate keeps changing at the very rapid
gays Thomas
AN |.|L-'.||:||.|'_r.r-:'|'||'-.' at Texas ARM University in
College Station, "the magnitude of

greenhouse warming will b

rate we think it will, |, Lorowlesy
it
o Jaroe even
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Oceans play an important part in regulating climate.
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What drives climate change?

Weather is what happens
outside your home this
morning. Climate is what

you can expect to happan
outside during your 30-year

muortgage. Over time small
changes can make a big dif-
ference. Drivan by tremen-
dous flows of heat ovar

the surface of the planat,
Earth's climata system is
influenced by innumerable
interacting variables.

1. Solar Input

Having travelad 53 million miles;
golar enargy hits the upper at-
mosphere 8t about the intensity
of three 100-walt bulbs par
square yard—one-third of which
Iz refiected back into spaca. Tha
rest of the energy warms Earth
and fuels its weather engine.

2. The Atmosphere

A delicate balance of gases
gives Earth an average lemper-
atura of 15°C (58"F). Greeh-
housa gases—water vapor, CO,,
mathane, nitrous oxide, and
others—absorb heat energy,
then re-radiate a portion of it
back to the surface.

3. The Oceans

Covering 70 percant of Earth's:
surface, oceans are the chiaf
source of water vapor in tha
_air. Oceans store haat efficiantly
and transport it thousands of
miles. When warm water col-
lects in one place, evaporation
and cloud buildup may In-
craase. Marina organisms con-
suma huge amounts of CO,.

4. The Water Cycle

Highar air temparafures can
mean incraasad walar evap-
aration and the melting of sea
and land ica. Although water
vapor is the most potent gresn-
house gas, evaporation aiso
leads to cloud formation, which
can have a cooling effect.

5. Clouds

Thea rofe of clouds is poorly
undarstood, but they are known

O

to both cool Earth by raflecting
solar energy and warm Earth by
trapping heat baing radiated up
from the surface.

6. Ice and Snow

Bright white expanses of ica
and snow reflect sunlight back
into space; cooling the planat.
Malting sea ice drows heat
fram the ocean, In tha Mortham
Hamisphere snow cover has
dacreased about 10 percent in
the past 21 ywars, but no signifi-
cant melting of tha Antarctic ce

shaet has baan detected.

7. Land Surface

When solar enargy pangtrates
the land surface it is convarted
into heat, most of which radi-
ates upward quickly. Still,
topography and land use can
hawve major affects an climata.

Mountain ranges can block
clouds, creating dry “"shadows”
downwind. Sloping land allows
more water runoff, leaving the
land and air drier. A tropical
forest will soak up CO5, but
once cleared for cattle ranching,
the same land becomas &
gource of methane.

8. Human Influences

Adding to the mix of green-
housa gases naturelly present
in tha atmosphere, human
activities magnify warming
affects. Fuel combustion is the
chief causa of rising CO; con-
centrations. Ranching, rice
farming, and landfills have
raised mathana levels, Aero-
sols, such as smoke and sul-
fates from industry, reflect
sunlight and have tempaorary.
Incalized cooling effects.
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MILANKOVITCH CYCLES
Like a wobbling top, the spin-
ning Earth does not keep a con-
stant position in relation to the
gun. In the 1830s Serbian math-
ematician Milutin Milankaovitch
declarad that three basic varl-
ations in Earth's movemeant
affact global climate: A 100,000
vear cycle of the planet’s orbit,
a 41,000-year cycle in the tilt of
Earth's axis, and a 23,000-year
cycle in the wabble of the axis.
Acoording to these cycies we
should be in the midstof 2
Swmmar sunshing |watts per sguare matar] ﬁ::ﬂtiﬂ;ifntﬁ;:ﬂc:‘ﬂl‘:gﬂmﬂh
gseen in Earth's ice sheets
(graph, left). which grow whan
the intensity of sunshina de-
creases, allowing snow cover (o
last through tha melling season
and accumulate over tima.
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The wet get wetter...

elentless rains in March of last year pushed the Ohwo

River over its banks (above) and forced Roberta Miner.

vini and her children to flee their New Richmond
home, aided by firefighter Rick Mattingly. The same rains
caused the Licking River, at 24 feet above flood stage, to
reach for the rooftops of Falmouth, Kentucky (right). The
flooding killed 23 people and destroyed some 400 million dol
lars’ warth of property. Such rainfall is likely to become more
intense, if not more frequent, in the future, say many experts.
Warm air can hold more moisture than cool air, and with the
alobal air temperature expected to rise betwean 1 and 3.5
degrees C {1.8 and 6.3 degrees F) over the next century, scien
tists predict more precipitation worldwide. Already there I1s
more water in Earth's atmosphere than there was 25 years
ago. Where will the new rains fall? All the experts can say for
gure is that the distribution will be highly uneven; areas prone

to flooding and erosion should prepare for more of the same
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Changs in Precipitation
9O1- 1997




And the dry get drier

haven't sean a drought like this in 69

vears, savs Bill Buchman, whose corn

crap dned up undar a rainless Mary
land sun last August. S5talks that should have
stood seven feet tall didn’t reach his waist. So
devastated was the states corn crop that
dairy farmer Lou Hobson (above, at right) couldn’t fead his
stock. He was forced to sell all his cows at auction. While
farmers have always had to endure droughts and floods,
recent trends are sobenng. Compiling data on precipitation
worldwide, scientists discovered that in this century some
dry regions becamea even more and, while many wet
areas saw grealer precipitation (map, leftl. Blue areas have
increased rainfall, orange areas decreased rainfall. Regions
with Insufficient data are blank. "Might as well go to Las
Vegas and gamble your money.” says Hobson, "as to be a

small farmer these days.”



Shifting ranges may reflect climate change.

Sensitive to tempearature
change, some butterfly spe-
cies have been dying out
in the southern reaches of
their habitats and establish-
ing new colonies farther
north. Tl'lullql shifts may be
in response to global warm-

ing, according to biologist
Camille Parmesan of the

University of California
at Santa Barbara. | |
in the Pyrenees muuntnlna _
of Spain, hartﬂm fnumdk ' P———x
that while no s ecies h
moved south, nilll.
ing thi! #Pﬂ-llu sp
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Looking back through an icy lens

Just under 150 years ago the Rhone Glacier in Gletsch, Switzer-
land, was among the Swiss Alps’ most spectacular sights (above,
in an 1849 daguerreotypa). Today, seen from the same angle
(right), the glacier is a much smaller patch halfway up the moun-
tains. Within the past century and a half, glaciers have retreatad
worldwide. However, from decade to decade soma may advance,
as those in Scandinavia are doing today, probably from increased
precipitation. The melting of glaciers and ice caps, along with
thermal expansion of ocean water, has caused sea level to rise
four to ten inches over the past century.
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The rise and fall of tamperatures over the past 750,000 years in
what is now Tibet is revealed in a thousand-foot-long ice core—thea
longest ever retrigved from the mid-latitudes. Samples of the ica
ware cut from various lavels, and each sample’s contant of a par-
ticular oxygen isotope was measured. Evaporating water leaves
bahind this isotope, so larger amounts of it indicate higher air tem-
peratures for that period. On the ice core chart above, the derived
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Last glacial Newly discovered Haight ol
stage ends tropical cooling little ice age

alr temparature s suparimposed on the levels of solar rediation
reaching Earth, basad on accepted 100,000-year Milankovitch
cycles. The most ancient ice record is greatly compressed—
thinnad by the enormous weight of the ice above it

In mid-tatitude North America (maps, above) the increase in
solar radiation following the last glacial epoch brought about
a return of plant life as ice retreated,
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Baginning of
industrial revolution



Mud at the battom of Punta La-
guna on the Yucatan Peninsula
has a tale 1o 1ell, say research-
grs at the University of Florida.
Measuring oxygen isolopes in
the carbonate shells of fresh-
water invertebrates, they can
tell the ratio of evaporation 1o
precipitation and thus how wet
or dry the climate was in the
past. Dry periods are thought
to have contributed to the col
lapse of Classic Maya culture.



Upheavals for the Maya

raving ftor ram, farmers in the Mexican
t

village of Yodzonot Laguna present food

offerings to Chaac, the Maya rain god

Flanked by a Maya pnest, David Cocom Cahum

holds out a chicken to be dedicated. In a tradi
tion mixing age-old rituals and Roman Catholi-
cism, the men spend the day chanting prayers, preparing
preads of cormmeal and ground squash seeds decorated with
Chrstian symbols (above), and sharing a feast. The bread is
bpaked in a large pit ined with hot stones. LCalled the
Cha Cha'ac, this and similar ceremonies have been per-
formed for centuries on the hot, flat Yucatan Peninsula,
where corn— sunbeam of the gods™—is still grown as a
staple food and for drink. Fears of too little rain are well
tounded. Recent studies suggest that sustained drought may
have led to the demise of Classic Maya civilization, which

Hourished between A.n. 250 and 900,



Fallowing Mount Pinatuba’s 1931 eruption,
tons of sulfur dioxide weare camiad into the
stratosphare snd transformed there into drop-
l=ts of sulfuric acid. Spread around thi globe,
this aercsol blanket scattered sunlight back
into space and absorbad haat from Earth,

PO ATURD MWATA - MRS WDLFETHIA| BLILFATE TUATA,
SOYLE & FEMNER. LiNYERSITY OF MILHILAN. WM ARBCRA

cooling the planet's surlace. Data from Pina-
tubo have helped acientists improve climate
models by clarifying the role of sulfate sem-
sols, including those produced by industrial
pollution, which cool pans of the Northern
Hemisphera, as shown In this model.



Aerosols bring
short-term cooling

pft homeless by the 18871 eruption

of Mount Pinatubo in the Philippines,

Lolita Mechado begs for money along

a road within sight of Mount Arayat, a long

quiet volcano. she spends much of her time
in a government-run refugee settlement. The
effects of the Pinatubo eruption went far beyvond the country,
howaver, as some 20 million tons of sulfur dioxide were
hurled into the stratosphere and circulated around the globe,
coaling the planet's surface for two years. Industrial emis-
sions, by contrast, do not reach the stratosphere and thus
have a more localized effect. Such aerosols wash out of the
atmasphere within weeks if their source is removed, but CO.
can remain for a century, a situation aggravated by the cut-
ting of Brazilian rain forest, the world's largest land-hased
absorber of CU,. Una-third of Brazil's trees have been cut,

some to make charcoal for energy needs (above).
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Burning forest depletes a carbon-absorbing mechanism, and

Hea fouaht it with 8 water can. But aftor two days defending th

perimeler ol ‘a pesturs, Antinio Lopas da Silva surrendared 1o

a raging brush fire. The hlaze startod six miles away as Brazilign

rain forest was baing clearad lor ranching—|ust ag this pasture
had been. Savs Stanford University climatalogist Stephen
Schnaider. " Deforestation accounts Tor aboul halt the bulldup

S carbon dioXide singe 1800,




using the land to raise cattle creates a new source of methane.




Open-air research

o get a ground-level view of climate

maodel projections, scientists at Duke
University and Brookhaven MNational

Labaratory sought to create a world with

50 percent more CO, in the air. In a 14-yeal
aold pine forest near Durham, North Carolina
(abowve right), the gas is pumped through pipes into circles of
trees. "Photosynthesis has been enhanced by 50 to 60 per-
cent,” says Brookhaven's David Ellsworth. But the eftects do
not discriminate between plants. Tree-choking weeds also
benefit-—another example of how humankind’s manipulation
of the environment can have unexpacled consequences. At
Utah State University (above) Kenneth Olson monitors caltle
breath, seeking to reduce exhaled methane—a greennouse
gas more potent than CO.—through better feed. Methane
emissions have increased five times as fast as CO; since the

indausinal age hegan



Lol mosture reduction
2 times T0:

Farming conditions in the mid-latitudes
will worsen if CO; continues its present
climb, according to the GFDL/NDAA

model. When it doubles, perhaps in 50

>0/l malsture reduction
4 times Ty

years, summer soil moisture is project-

ed to decline in much of North America
(left, in yeliow). Fifty more years will
T [ - I F :.I e .IF. II ﬂ I :1



Cl:-a hot topic

Pushing their way through
amerging cities like Barakar,
India {right}, automohbiles
carry unwanted cargo—C0O,
emissions. Since the late
1700s, the burning of fossil
fueis and other human
activities have increased
atmospheric COy concentra-
tions more than 30 percentl.
While the amount addad to
the air by humans, roughly
7 billion metric tons a year,
is a tiny fraction of the total
held by the atmosphere—
7580 billion tons—and an
even smaller figure com-
pared with that held in the
oceans—about 35 trillion
tons—it remains a signifi-
cant amount. The reason:
MNatural processes are in
balance, drawing about as
much CQ.; from the air as
they deposit. Human activ-
ity, however, only adds CO,.
Much remains to be
learned about Earth's
carbon cycle and the role
of the oceans as a “sink”
for CO,. Despite such
uncertainties, the computer
programs used to model
Earth's climate are improv-
ing rapidly. Current modals
do well in simulating
geasonal variations and
climate over thousands of
years, leading most scien-
tists to take their overall
projections seriously,

PREMODERN CO, LINKED TO TEMPERATURE

INETITIRE OF ARCTX: AMD Al ™S RESTARLH BLSLOLH. COLD

Antarctic lce-core data show the correlation
batwesan CO, and tempersture. The CO; risa in
the past 200 vears has bean as great as the natu-
ral change from glacial to interglacial times.



Worming due ta
mided greanhoune

gases and particles -

Cal DL S YT FI

Using greenhouse-gas data since 1850, the
GFDL/NOAA model produced temperature asti-
matas close to actual readings. With rising CO4,
it projects, temperatures would continus upward.

i

STEAMY SUMMERS FOR SOUTHEAST U.S.

Given an expected doubling of CO; by 2700, July
temperatures in the Southeast LS, lexpressed as
an avarage of day and night readings) would ap-
proach 100°F, a 20 parcent increase over today's.



A global effort

icking up the pieces in Madhya Pradesh, India, a girl

gathers coal that drops off trucks bound for an electric

power plant. With limited alternative resources, India
uses coal—the most abundant fossil fuel—to meet about
three-quarters of its commercial energy needs. China too de
pends upon huge deposits of coal for most of 11s energy. In
Fengjie, 8 major trading port on the Yangtze River (above),
workers haul coal to barges tor delivery to power plants
downriver, In the face of worldwide demands 10 reduce
Il_;-‘e!r:-fﬂ'll']'.]‘.-“rt'f BMISSIONS; L1F_"-.'f_!fli.1lilll'lg countries are torn be
tween going along or improving immediate living standards.
In the long run living standards for citizens of every nation
will require not only a better understanding of Earth's chmate
hut also a clearar commitmeant to Tuture genarations 1]

For more on climate change, go 1o www. nationalgeographic.com and click the
2000 icon
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m ]‘I'nlu nra nlnnﬂ: charact
biologists insist that wolves are intel

gregarious. So'which is it? As this shot of a cap
. makes clear, it depends on your point of view.







Wolves wandering across Minnesota's great white north
hawve fared far better than their cousins elsewhere, partly
because thick forest and the lack of roads barred trappers.
With packs flourishing, problems arise, such as a growing
incidence of wolves killing livestock and domestic dogs.




A captive wolf in Yellowstone can't escape,
nar could its forebears, which got squeezed
wherever settlers staked a claim. As people
wiped out their natural prey, wolves attacked
livestock instead. To protect their land and
livelihood, ranchers reached for their rifles.

OLVES EAT MILES, CONSUMIng
them with a tiveless trot, This
wolf was black and ghided like
a4 sithouette across the distant
April smowhelds. Focusing het
telescope, the young rescarcher said she
thought it was the alpha male of the pack that
had colonized the Blacktail Deer Platean here
among the northwestern folds of Yellowsione
National Park. To avoid any hint of attachment
to North America’s most controversial pred

atirs, the biologists had béen instructed not to
give names o individual anmmals, so this worll
wis known simply as Number Two,

Mhe walf was headed for the carcassof an elk
his pack had brought down the day before.
Ravens scattered as he drew near. Two scaveng
ing bald eagles flapped heavily up into an
aspers But a solitary coyote, tugging scraps off
the bones, never looked up. It should have,
'_';-:II'II.'l_= |'Il”[l|_'||_'|l:li 'I'IL'_II:'Ir_'I" r1.'|'||r||.:ll:'h..||.-]|-|b.'._ 1I-'||'”|:1|l:":'- LR
Yellowstone v 1995, 69 years after the last
were trapped out, the wolves have killed half
the coyotes where the species’ ranges overlap,
causinig the smaller canines to scale back their

territories, movements, and social groups.,
Mow, suddenly, the black wolf broke into a
run. At the last moment the coyote dashed
AW ay ACTOAS the side of a forested knoll. The
next time it came into view, the woll was
{0} feet behind and dosing, Moments later
| saw them once more, barely 20 beet apart.
They were lying down, though, and both were
wagging their tails. Then the woll stood 10 face

Writer Dova Cuapwick amd photographer  Jom
Saprort teamed up o prodduce Csancruary: LS,
Mt lonal Wildlife Retuges™ for the October 1996 15sue,
as well a5 a Nathonal Geographic book on Americas
endangered species entitled The Company We Keegp

..H

the covote, lowered its forequarters, and wob-
bled its head—a canine invitation to play.

“Well,” aid the researcher, "l guess that's not
Pwo, It has got to be Joey”

ey

“I mean Number 56.7

The gray wolf, Canis lupus, is still common
in Alaska and Canada. But elsewhere on the
North American continent a relentless war
against these animals was wuged with ritles,
traps, and poisons tor more than 300 years.
In 1967 experis declared that the species was
facing extinction south of Canada. In 1974
the gray woll finally won protection under the
Endangered Species Act. More recently, it has
emerged as one of the most popular symbots of
imperiled wildlife. T-shirts, bumper stickers,
and posters proliferate in praise of the beast,
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[y timd out how the wolves themselvies are
aring, | 'had set out to track their relocation
in the Yellowstone backcountry and the wild
lands of central Idaho, their unassisted emi
gration Iroim Canada into northern Montana,
and their matur
learned how to read fresh sign. | howled with
prompt woll

piacks o howl back and thereby reveal their

expanston i Minnesota, |
| ¥ B i
nologists under the stars to

locabion. And now T was watching Numbe

56, the unofhcial ™ loey” known 1o be the hirst

in fun and last in battle, in plaviul standoff

LA |!.|'| A |_--I!.'I e

Like hnomans, wolves display a variety of tem
peraments and psychological quirks. Their
fanuly structure more closely resembles ours
than do those ol

Lovalty and atfection toward kin are two of n

Many primate sociebies

REFUKEDN LIF 'ITHE GHAY WIELE

wolf’s most ohservable charncteristios, Curios-

ity 15 another. The wavs walves learn, commu
nicate, and
dehinition of anima

themselves siretch  our
capabiities, I those traits

also describe dogs; it 18 because our Stone Ape

AITISE

ancestors produced humankind s best beloved

I.Ilr'l'l::"'.'l'l'rl'l'!b'-..l .J?r:'_‘_l'ulf.'.'f.'ll.i'lI'-.. 'I':.'|:IIIE'!'|I_"‘.|_[-._'._'|_:i"IF:
Canis [upus, Genetically the two are still the
samme canine, quite capable ol imerbreeding.
Lhe combmation of strength, smans, and
coprdinated  pack
extremely  soccessiul,. Found

Asin, and North America from the high Arctic 1o

muide  wolves

HL RS

e havion

MRATAL

centrial Mexico, wolves {or millennia were the
TSl '-"-"'-|'r'l'-l:':"'|..'-.|.'.I .I.H'H.J I'|'|.'||'|.'|5|!|.'I|. dIUET .il|:|'|'|.l||'-
Largest of the wild canids at 80 to 120 pounds,
this carmvore also ranked as one of our keéenest

competitors for meat. As people became



dependent on livestock, however, respect for the
wolf gave way to loathing,

In medieval times The Book of Beasts warned
readers that the devil himselfl “bears the simili-
tude of a wolf, he who is always looking over
the human race with his evil eye, and darkly
prowling around the sheeplolds of the faith-
ful.” The sheer extravagance of antiwoll pro-
paganda over the centuries reveals the wolf’s
grip on our psyche even as American Indian
legends celebrate the animal as a deity and
founder of human clans. For better or worse,
these top predators with the haunting song
keep reminding us of something in ourselves.

KCEPT POR THE SOUTHEASTERN United
States, the domain of a stightly small-
er species konown as the red woll,
Canis rufus, the gray woll onginally
ranged coast 1o coast across North America,
Gray wolves numbered in the hundreds of
thousands and came in a variety of subspecies:
the eastern timber wolf, midland wolf, north-
western wolf, Arctic wolf, and Mexican woll,
whase territery took in the ULS, Southwest.
But wherever Europeans settled in the MNew
World, wolf extermination followed. For muany
years government agencies paid cash bounties,
and federal hunters tracked diovwn any rumor
of survivors—even inside parks and. refuges,
One private bounty hunter spent six months
laying traps across 2,600 square miles of the
Saouth Dukota—Wyoming borderlands to get a
single holdout—and caught it. Erased from
muost of the East long before the end of the 19th
century, gray wolves were gone from the West
by the 19305, By the 1960s the only ones alive
south of Canada were a handful holed ap like
desperaduoes deep in Mexico's Sierra Madre, a
score on Isle Rovale out in Lake Superior, ond
3 to 700 in northernmaost Minnesota.
loe Baltich, Sr., former chicl of police i the
northeastern Minnesota town of Ely, showed
mie an old photo of 11 wolves dangling froma
pole next to a bush plane parked in the snow,
The era was the 19405, Minnesota had a hefty
bounty on wolves then, and Baltich, 15 years
old at the time, had just helped his brother
shoot eight from the air. "We made part of our
winter living this way,” he recalled at his lodge,
looking out on a frvzen lake near the Boundary
Waters Canoe Area Wilderness, “"We  also
trapped wolves with our father.”

Ad

The bounty ended in 1965, and Baltich’s
enthusiasm for traplines gradually gave way 1o
grudging admiration for the woll.

Baltich's son, Joe Jr., crme over to sit with us.
“I ised to trap wolves with Dad,” he said. " Now
you could say we trap tourists, using wolves as
bait.” Ecologically oriented tours are the fam-
ilv’s specialty these days, and the local wolves
are definitely a prime attraction. ~Just finding
fresh droppings on one of the trails we groom
fior cross-country skiing gets visitors excited,”
Joe St said, And Joe Jr. added, “This isn't really
about wolves; T's abrout how people change.”

Many species in jeopardy have specialized
habitat requirements or reproduce very slowly.
For them, recovery can be p drawn-out, fragile
affair. Walves are tough, ecologically elastic,
built to breed quickly and explore widely.
Radio-collared mdividuals  dispersing  from
their home territory have been tracked 550
miles. Timm Kaminski, an ldaho biologist,
calls wolves long-range fur missiles. Wolves can
make do in almost any kind of habitat that
provides food. Their fate in the modern world
depends much less upon hiology than upon
our opirion of them.

Because opinions do change, Minnesota
supports more than 2,000 wolves today, and
the population is expanding into northern
Wisconsin and Michigan's Upper Peninsula,
which sustain at least o hundred animals each.
Ely hoasts 8 new institution ‘called the Inter-
national Wollf Center. The 50,000 folks a
vear drawn to its five woll enclosure, museum
exhibits, and feld classes bring an estimafed
three million dollars into the local economy.

I can think of no creature whose fortunes
more clearly define the transformation of our
attitudes toward nature. Ed Bangs, the US,
Fish and Wildlife Services (FWS) recovery
coordinator for the species in the lower 48, told
me, “Acceptance of wolves represents a social
shift equal to the end of market hunting.”

But the old image of wolves as leering arch
villains has been slower to dissipate out in cow-
boy country, where great-granddaddy’s stories
of notorious stock killers are still fresh. One rea
son the Old West spawned such tales scems to
be that the carmivores didn't have much else to
dine on then, Unregulated shooting had wiped
out 60 million bison and pushed elk, prong-
horn, and even resilient deer to all-time Jows.
Wolves turned to tame meat, were purged, and
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Recolonizing
acontiment

Wildlife biologiats once
divided North America’s
gray wolves into 24 sub
spécios; now they reg-
ogniza only fivae (tap

Range of gray wirves
Panl
=0 Fromieil foramilages gt

map). Alter sanctioning Subspocies phown this!
the slaughter of wolves | NCRTHHESTERN

for decades, federal it i ooy g
agencies in 1995 ! . T
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launched an ambitious
project to restore the
amimals in parts of theair
former range. The plan
involved airlifting
wolves from Canada
into Yellowstone Na-
tonal Park and the
Frank Church Wilder-
ness, 65 well as protect-
g wolves moving into
Montana on thaeir own,
Thaough wildly succoss-
ful—theare are some 90
wolves in Yollowstone,
10 in ldaho, and 76 in
Montana—the program
now faces a challenge
from a faderal judge
who has declared the
project illegal.



remained whsent for nearky half a century until
a few Canadian wolves during the 1980s am-
bled down the Continental Divide 1o colonize
a portion of Glacier National Park in Montana,

NE MORNING IN EAKLY AUTUMN, a
little more than a decade ago, | hiked
from my cabin home near Glacier
Park to a hidden meadow where |

could watch rutting elk. Basing through the
pines and frost-burnished aspen, T noticed that
I was on a worn path. Something else had taken
to looking over this clearing from the forest
edpge—something whose droppings held for.
Farther on lay hide scraps, scattered leg bones,
trampled-out patches, and skuolls. It was hke
stumbling. upon the hunting camp of some
long-lost tribe. The standards of fitness for
hoofed herds in these mountains had just been
raised a couple of notches.

Offshoots from the pioneering wolves of
Glacier founded other packs southward along
Montana’s Rocky Mountains, Then, i 1995
arvd 1996, in @ move as packed with symbolism
as with biological importance, FWS officials
chose to speed the process by transplanting a
total of 31 Canadian wolves into America’s old-
est national park, Yellowstone, and 35 more
inty central [dahe's Frank Church-River of No
Return Wilderness. The federal wildlile service
will define the western population as récovered
as soon as two things happen: Ten breeding
packs establish themselves in each of the two
reintroduction areas and remain together for
three successive years, and, second, ten packs
establish themselves in the Montana region
where natural colonuation continues.

All three ecosystems had at least half a dozen
packs by 1997, putting the recovery ahead of
schedule and under budget. Yellowstone Park
officials figure that more than 20,000 visitors
have sighted a wolf thus far, and studies predict
that the animals’ presence will generate mil-
lions of dollars in toursm spending m the
greater Yellowstone region alone. The Lake
Superior population is already at a level many
consider secure. With luck, Canis fupus will
disperse itsell off the endangered list within the
next few vears—a big success not only for the
wolf bt for the Endangered Species Act itsell,
often criticized ns unwieldy and inetfective.

The woli’s steady comeback in the Rocky
Mountain West and in the Lake Superior

B2

region has encouraged scientists and wildlife
advocates to consider the feasibility of restor-
ing eastern timber wolves to New York State’s
5.8 -million-acre Adirondack Park; a poll shows
cight out of nine New Yorkers [avoring the
maove. Olympic National Park in Washington 18
being evaluated as another potential bome for
the woll. Meanwhile, gray wolves have been
introducing  themselves a few at a me o
northern [daho, and some bave even been seen
in the wide-open Dakota prairies.

Mexican wolves, the most critically endan-
gered subspecies in the lower 48, may have
slipped from existence in the wild. However, a
population of more than 175 has been bred
in captivity from scven of the last known 1o
exist. Federal biologists intend to start releas-
ing some this year into pational foresthnd
spanning the Arizona—New Mexico border.

Before loosing any wolves (o balster the
Rocky Mountain population, the FWS distrib-
wted 750,000 information documents, held
more than 130 public hearings, and collected
some 160,000 comments and letters, the most
ever received on an endangered species fssue.
Sentiment ran strongly in favor of reintroduc-
tion. Somewhat surprisingly, surveys found
that most respondents within the affected
states of Montana, Idaho, and Wyonung also
favored it Nevertheless, hunters envisioned
a massacre of game. Ranchers forecast the
demise of their way of life. The whole idea of
giving wolves o helping hand had cowboys
marching in the streets.

At a rally ngainst the Endangered Species Act
in Ronan, Montana, placards read: “Wolves Eat
Deeer, Elk, Cattle, and Tax Dollars” Passing me
a brochure with a photo of a mutilated deer,
Troy Mader of a Wyoming-based outht he calls
the Abundant Wildlife Society of North Amer-
fca said, “Alaska and Canada have plenty of
wolves. How can the government say they're
endangered and try to stuff them down our
throats here? 've dug up old news clippings,
and they show large numbers of wolves killing
stock und things like mail carriers getting
chased by wolves. Wolves are destructive, and
we should have the option to control them
using poison and aerfal hunting. Peoples
rights have to comé first.”

Despite the nay-saving, the transplant plan
won public support, in part because Defenders
of Wildlife; a private  (Continied on page 90
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Proceading with caution, members of Yellowstone’s wolf project use
salmon nets 1o snag Number 27, a recent transplant fram British Colum-
bia. Upon arrival wolves were penned for ten weeks to acclimate them o
thedr new habitat and to discourage them from bolting back home when

released. After safely sedating a wolf pup, volunteer Dan MacNulty
shoulders it to another pen, last stop before it lopes into the wild
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At home on their range

Why do wolves howl? it's their way of saying, "This is our turf,” or,
“Where's the rest of our pack?” or, perhaps, “We've found food.”
Feasting on a bison carcass (below), a young wolf flashes a “keep your
distance” look. The striking similarities between wolves and dogs—
their build, their behavior, even the way thay stretch (rightl—have lad
many people to crossbreed them, sometimes with disturbing results.
One such hybrid offspring heard a sofa spring squeak, then tore the
furniture's upholstery to shreds while searching for a mouse. "Want a
pet wolf?” says one expert. “Get a dog.”
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A Aeent from the LS. patiment of Agri:

culture's Wildlife Services branch-

formerh
called Animal Damage Control—lifted off in a
helicopter 1o dart the pair with immobilizing
drugs. He hit B7, but the dart struck bone and
fadled to tnject, and the male escaped. Fis mate
went down. The female was taken to a part of
[ditho 160 moles distant ond released. Eleven
davs Later, she was back in the Big Hole with BY.

Months passed before they were caprured
and returned o the Idaho backcountry, where
a newly bwilt pen with fencing 12 feet high was
to keep them untd spring, when they woulad be
relensed farther north, But B7 went over that
tenice: For two weeks he lingered close by, try
ing to get back into Bl 1 or somehow to get her
ot Finally e turmed east alone

A cowboy spotted him in the Big Hole i

carly April. The woll was at the edge of 2 snowy

FMEE B AY Wil F

RETURN OF

Behaving like a
bunch of wolves,
mambers of Yellow-
stone's Rose Cresk
pack tussie in play.
Muost wolf packs are
led by a breeding
pair—an alpha male
and female, both of
which care lor pups
and fight to defand
their Tamily. They
glso lead the hunt
and eat the choicest
chunks of carcass.
Juvenile memhbears
of the pack have a
pecking order too,
which often forces
some of the meam-
bers to leave, find
mates, and start
their own packs

calving pasture, eating afterbirths. It sure look
ed like trouble in the making, | heard the news
and drove all day to get there. When | arrived,
Carter Niemeyer, the Rocky Mountam region
woll management specialist for Wildlile Ser-
vices, had just darted BY from a helicopter again
and was heading in with the woll strapped to
i strut. | helped Timm Kaminski of Idahao's
recovery program unload the wolf and exam
ine him. Now three venrs of age. he was Ot and
neavy, 105 pounds. Yet las teeth looked like
those of an old ammal, broken and dulled from
biting at the metal pens that had confined him
Fhe next thing | knew, | was holding BY on
iy |.I|| I3 Y |'..:i.|_'| ]fFli!-h. 5'.,.||'|-'|I'|I'ii-:| Witk |_.!I'15|[|
ning down the read. | had blood and saliva
leaking onto me and struggled to keep a grip
o the tensing woll as the ||r||y, BEgan 1o wear
olt, We regrouped with the rest of the team to
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Two times a day, 15-year-old
Hayley Jolma used to bottle-
feed her call, Minnie, on the
family ranch in westam
Montana. Then one night
animals attacked and badly
matled Minnie, who had to be
destroyed. A necropsy, which
required stripping the shkin off
the call's back, revealed teli-
tale bite marks, confirming that
wolves were to blame. "My
daughter doesn't understand
why wolves can kill her pet but
she can't detend it.” says Karen
Jolma. Wildiife officials shot
the local pack’'s alpha male,
leaving Opal, the alpha temale
imiddlel, to care for her two
pups. Months earlier, a similar
attack by Opal's pack prompted
federal officials to kill four of
its members




move B7 into vet another holding cage, Some
wolves quaver under such stress, bul B7 gave
off & steady, low growl like rolling thunder, This
animal didn’t have it in him to yield.

I visited the Big Hole again to talk with Bob
and Arlene Peterson, It was their calving pas-
ture B7 had been evemng. | half-expected the
conversation 1o gallop straight into the wicked-
ness ol predators, Instead [ was served a steak
dinner at the family's spacious log home.

*1 don't hate or blame these animals,” Bob
Peterson said. " The wolf is just doing what God
made him to do, It's not his fault he's part of
thiz federal program.”

B7 was flown to a reunion with Bl1 in the
Idaho enclosure, its top now extended with
maore lencing. In the summer of 1997 they were
given one more chance at freedom—their last.
If either bothers stock from here on, they'll be
killed. But if B7 and B11 can hold on to ther
new territory and somehow make a home like
cach had in Canada before they were snatched
away, what a tale they will carry in those long-
legged bodies and questing eyes,

DAHO'S WOLF RECOVERY PROGRAM 15 run by
the Nez Perce tribe, partly because
angey Idaho pahibcians wouldn't let any
state agencies cooperate with FWS, T wertt

(o A springtime powwow in the little town of
Kamiah on the Nez Perce Reservation, and on a
hillside overlooking the Clearwater River met
Ken Bourgeaw, Jr., who works in the tribal for-
estry department. He was putting on a neck-
lace of silver and bone. The cape he would wear
with it in the evening's dances had a bushy tail,

"My dad traded for this wolf pelt in north-
ern Washington.” Bourgeau said. "Dad taught
mie to respect every living thing. It honors e
to belong o this tribe and be part of bringing
hack the wolves: This was meant 10 be, because
they were here since the mountains,”

Another traditional dancer, Dan Spaulding,
added, " Wolf makes the circle whole again.”

Cther cultures are less sure that every life-
torm has a nght to exist. Although wolf dep-
redation on hivestock m the West hos been
slight so lar, the hgures are increasing, raising
questions i many munds; What will it be like
tey hurve flourishing packs back m the rerritory?
Can we really live with them?

For answers | returned to Minnesota. First
day theve, 1 met rancher Julian Breoznowski,

RETURM OOF THE GilAY WOLE

who has had nearly as many wolves taken off
his thousand-acre property over the past two
decades as exist in the West—at least 200,
“These environmentalists,” he sighed. “If
somebody stole their car, they'd go nuts and
want full prosecution, Bur they don’t mind if
wolves tob all my cattle.” Legal action by Braoz-
nowskl helped spur a revistion of Minnesota
waolves' status from endangered to the less pro-
tected category of threatened in 1978, and the
state now pays compensation for woll damage.

Yet 1 also learned that Breomowski's situ-
ation represents an extreme. His ranch, an
island of cleared, grassy meadows in an
immense forest tract near Canada, happens to
be the hub of hall 4 dozen overlapping woll
territories. Statewide statistics tell a far more
peaccable story, Within the current range of
2,300-plus wolves lie some 8,000 farms and
ranches. In recent vears only 70 to 90 farms—
about one percent—experienced losses. Rec-
ords fromm 1979 through 1996 show an average
of 43 sheep and 38 cattle lost to wolves
annually, or about one sheep oul of every 400
and one cow oul of every 6,100 in wolfl coun-
try. The amount pard out anoually to reim-
turse stockbreeders for woll damage comes to
about $32,000, total, for the state—little mare
than the cost of a pickup truck, hke the one
carrying me down a Minnesota road in May,

“Funny how waolves are the focus of so much
argument, isn't itf" sard the driver, Bill Paul,
Wildlife Services wolf specialist for the state, as
wee sped past pale Dirches just comang into leal.
"Minnesota has fish-farming operations that
individually lose $50,000 a year to birds. When
wolf recovery started here, ranchers expected
wolves to eat up everything, Now they realize
it's not as big a problem as they first thought.”

Troublesome wolves in Minnesota are no
longer relocated. They are caught in steel-jaw
traps and given a bullet to the brain. About
200 go that way every year. As we pulled into
Emery Erola’s pasture, | reminded myself that
Bill Paul's task was to add to the total.

My memory called up the scene here earlier
in the week: A mother cow bawling among vel-
low meadow blossoms, refusing to leave the
half-devoured body of her new calf, and Erola,
a solt-spoken man of Finnish descent who had
no deep grudge against wolves, muttering,
“This is starting to really tick me off.”

Now Paul looked toward the kill site and
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said, "Got a trap pulled oul” There were fresh
paw prints in the mud and furrows where the
trap’s chain and anchor hooks had been
dragged.

Maoments later, Paul found the trapped wolt
by a fallen tree at the forest edge. Her fool was
torn and two of the bones busted. The hire in
her eves had burned down to ash, for someone
had already put a mercy bullet into her chest.

Look closely. T don't mean to rub anvones
nose in the reality of it, but deaths-—hard
deaths—inevitably come with: wolves. For
them 1o live, wild prey must die. When other
circumstances cause wild prey to decline, lives
stock dies. Then certain wolves are destroyed
s that people will let other wolves live.

F SPENT YEARS EDUCATING the

public not to kill wolves.,” the

FWS wolf recovery coordinator,

Fd Bangs, once told me, “and a

lot of folks hated ws for taking the animals’

side Some even threatened Bangs himself.

“When we delist the wolf, things will flip-flop.

We'll be trving 1o persuade people to let more

af the population be controlled by lethal
means, and conservationists will hate us.”

Not even Bangs is certain what form woll
management will actually take after recovery
and delisting. Authority over the species will
then revert to individual states, which may
decide to treat it as a game animal. Proposals
for hunting and trapping seasons threaten 1o
ignite a whole new round of political wolf
wars. A major percentage of the wolves from
the Glacier Park ecosystem are already being
killed because they disperse into southern Brt-
ish Columbia and Alberta, which permit gen-
erous harvests of wolves for fur and sport.

Considering the learning abilities of both
wolves and humans, alternanves to future woll
wars exist, at least for small ranching opera-
tions. | came upon several during my travels.
The most effective are simple improvements in
animal hushandry such as moving stock into
safer areas during the vulnerable birthing sea-
son, Quickly disposing ol animals that die
from other canses 15 crucial, as carcasses not
only lure predators but may teach inex-
petienced wolves to consider livestock food.
Interest in specially bred gouard dogs s grow-
ing. Flashing lights and noisemakers can also
work as deterrents, though only temporarily.

gh

(e highly efficient means of woll control
was invented cons ago. It is the animals’ own
territorial system, outlined through frequent
patrols and scent marking—chemical flagging.
“See if vou can pick out the musky odor,” Scott
Lindsay said, inviting me to kneel beside him
and nose around in snow soaked with fresh
wolf urine, “It's stronger than a dogs” The
scent reminded me of sour woodsmoke.

A former high school science teacher, Lind-
say was volunteering on a federal research proj-
ect in Minnesotas Superior National Forest.
We had spent the afternoon skiing along the
frozen Kawishiwi River to check on fresh deer
kills. Mike Nelson, Lindsay’s supervisor at the
time and one of the country’s leading author-
ities on deer, and David Mech, a federal wolf
expert, have been documenting the relation-
ship between these two species for three dec-
ades, Their data show deer numbers being
affected chiefly by winter conditions—snow
depth, cold, and available food—rarely wolves.

In small wolf packs, only the alpha male and
femnale breed. Pup survival may increase as deer
pupulations do, but once a pack begins to grow
past 4 certain point, social tensions mount
until members begin to disperse. Where the
researchers kiept a tally, the number of packs
stabilized some 20 vears ago in keeping with
the number of available deer. The density ol
wolves has staved at around one for every 10
to 15 square miles ever since, and it will proba-
bly remain the same, Mech said, until deer
numbers drastically rise or fall,

A pack can’t expand its territory without
trespassing, inviting a fight in which members
have a good chance of being injured or Killed.
In fact, Mech explained, the leading cause
of death among walves here is neighboring
wolves, Yellowstone holds as many as 35,000
elk—way too many, some say, pointing to signs
of range deterioration from overgrazing. Wolf
proponents argued that reintroducing packs
would help bring the herds into balance. Per-
haps, yet the few dozen wolves currently in the
thick of this bounty have already begun killing
one another in conflicts over tarf.

Even when spread out by their territorial
system, wolves die of hunger, especially when
young. Distemper, parvovirus, heartworms,
and intestinal parasites claim others, hitting
waolves hardest where they are most abundant,
Lyine disease affects them. Mange, caused by
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tribe who regularly dons a pelt at powwows like this one in northermn
Minnesota. “The wolf is cunning,” he says with admiration, “and has
been ahle to persevere after nearly being exterminated.” Gathering
strength in a Konsas zoo, a litter of Mexican wolves (below) boosts hopes

of restoring this subspecies of the gray to New Mexico and Arizona




After decades of darkness, the wolf is back
bhut under circumstances that are hardly
natural. For eons wolves survived bacause
they were fierce competitors; today they live
becausa we want them to. People now wield
the power to say: Lat there be wolves
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Farced off thewr
Ltrvdl by the Bratish

i the 18th century, tanve
Micmac suffered hardships as white

settlers took over, Today some 940 Micmac

arvive o amd off the tsland's four reservations.

In 1758 a handful of French-speaking Acifiany fud
tor etvoid exprualscon by British forees. Pockets of Hhetr
descendanis ive on ' the western falf of the island.

making it the sland’s third meost Tucrative
imndustry, after agriculture and tourism. After a
three-year ban on hshing in the construction
zome around the bridge, MacDonald and
others have been setting traps in its shadow—
with rewarding results. Prices are high, and so
far lobsters are plentiful. Dredging for bridge
construction created ideal habitat for shellfish;
Each of the 44 main pillars sits in a large, steep
depression pitted with cavities, where lobsters
and crabs have taken up residence.

Nevertheless MacDonald iz dubjous. " Hete
in the strait the lobster population goes in
cvoles. We've had ups and downs in my lifetime
and m my father’s before me.” [Es too early (o
tell, MacDonald says, what, if any, effect the
bridge will have on his livelihood.

While peaple debate how the bridge may
alter the environment of Northumberland
Strait—from the swirl of the currents 1o the
spring breakup of we—it is already changing

Canadian Tax Danpanr says that while researching
thit article, his second for the magazine, be learned
how to band & lobster witheut losing any Angers. Susi
Mo, 4 freelance photographer, islizes in diosc-
umenting the lives of people; her first article for the
Groonaric was ™ | he Aran Islands™ (Apnl 1996).
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the ebb and flow of life on the island itself, a
place long dehned by close-knit communitics
and a slow-paced way of life,

Prince Edward Island (P.E.L for short) has
andy 137,000 year-round residents, but 740,000
tourists came over by ferry or plane in 1996,
In 1997 the number swelled to 1.2 mullion—a
direct, consequence of the bridge, which can
carry up to 4,000 vehicles an hour. Few dispute
the convenience of driving off the island in 12
minutes instead of enduring summer waits of
two or three hours for a 45-munute ferry trip.
But miany islanders worry that the bridge will
bring crime and increase the pressire to build
resarts along the unspoiled shoreline.

On PEL change has often come slowly.
Some parts of the island got paved roads and
“the lights,” as electricity was called, only in the
early sixties. The 1970s fimally saw the demise
of the one-room schoolhouse, and even more
recently small family farms have given way
o agribusinesses—operations of up 10 3,004
acres that grow potatoes to feed the North
American appetite for french Irigs. How
islanders come to accept this newest—anid
potentially most far-reaching—form of change
remains to be seen.
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he couple were part of the back-to-th

|.II':I| moveirienl that b arl 110 I |.|!. s

and b l’.l:.ZlIi mare than a thousand yoing

people to the wsland from all over North

scilptor and  America, “We wanied a place with lots of room

With a pi Lish senwe of Wwhire w ould rase our children il keep
wmor. He has o Hame-red imimials,” Chrstine tells me. “And PEL has a

wiavtatl, Christine, an i '..II|'-|If-_ ; With thetlr tie-dved shirts. beads. and oM
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mingbirds dive-bomb the scarlet
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WCESIE, thus : ) product o our cust

s boon for island exporters,  of visitors to PEL after the bridge opened

Blair Horme, a thud -generation potato  tourism s ancther sure gainer. ~ T 1's hand
mrmer. fs  thousgnd-acre operalion grows  properl can b a wonderhul
seed potatoes, which are sold to farmers tor  source, says Davi eale, the history
plinting ar.  1F 1ts nol b the death of th
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meﬁWh@-mk&rﬁﬁmum&MEEL to New
Brunswick—shown nearing completion—shut down a fleet of ferries. Trucks move prod-
ucts quicker, hﬂmnngﬂumm Eﬂtiﬂhﬂdﬂﬁﬁnr outsiders will spoil their solitude.
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grussving ourselves up to meet il 15 really a form
of prostitution, And we've done a fair it of

Tuts
omb and the space shuttle, What do they
I'I.I'-":' Ly 0 '."-"||'| iIJ. i I'llll'.' Vi '-:'-""!r""."-'ll 'l“-.lill.l"'
(H VISEas on '.|||| I you {ast

1 y [ ]
fovrward this trend, | think much ol the charm

that, with theme parks featuring Kmg

thie north shore

could be eroded.

it's hard to umagine anything undermining
1ithe o
Maud Mond

lassios, which draw

the sites associated with the LaTEET
hooks, written by Lucy
g [ hiese |
hundreds of thousands of 1weurists to the north
shore ever) story of a spunky
red-haired orphan named Anne Shirley, who

shie 15 ad ||:'|_||_ by an

Crilles
COMTICTY gnadian

'||.||. Illl. rll':

to PE.L when

clderly miin and his sister. They had requested

LIS
1 bov to ":-.||,| with the larm chores, so when
Anne arrives, she s al hirst unexpected and
e Lesdd

Anne’s most enthusiastic fans are the |
Japanese, mainly women, who visit PEL even

r- . i R iy
Yeiur. 10Ne noves arg -:|;|_|:;_'-.:. in |-I|"-h!.J'1L"-!_ _==|_|'||-|=._-.

T (MK

e have sttnmed colt status there because of

- ———ay A - ey g

= B LR

it i

their portraval of the sland as o rura
Happy, happy, I'm s0 very happy, says
has traveled

world from Yokohama, Japan

jhald MLLSE

Yoshiko Aono, who ol fwiy

around the
For 30 years | dreamed ol coming here. Its
S0 ETCET, 50 e aful.

W
LT,
girl 1 wanted (o be when | wis BT OWIELE P
::'.I."- ADTI  SaV5 ofien

] i
aerrh A% setibhmmental | hildren's Hterature, ||-"-

fscination with “Anne of Red

W the

as she is known in Japan? "Anne 15 the

While the novels are

L | N L | r L ¥ i I L 1)
have sHrong feminmst IRemes and BIPAncs rirls
and wismen admire Anne's plucky spint.

Mrs. Aono, her hus-

In a minibus with
band., and 20 other lapanese visitors, mainl
women, | spend a day visiting New London,
where Lucy Maud Montgomery was born in
|74, the tarmhouse at Park
she was married, and her grave in Cavendish
ol ATine
memorabilia, and every other store s named
after Marilla, Matthew, or another character
irom the novels

Our driver tells me that he brought us her

LATHET Wiiere

[his garish own 18 the epicenter
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the Dest Tt

from Charlottetown, the capital, by a route
chosen to avedd as much unsightly strip devel-
npment as possible
L tor lapancse visiloTs

AT piNNs, the island’s premier, ac-
knowledges the risks of dressing up
bl His government |_1|r'..t['|'-. i 1ntro
revent

iuce siricter zonimng laws to
the spread of what he calls "Conev Island
-.:L"-=-.'|-1|'||||L-II." Binns wants [0 encourase sea
kavaking, bird-watchineg, and other tvpes of
wtivities that focal outfitters are
now beginning to offer. " The challenge,” he

Crolour s

says. 1§ to preserve the best of what we have,

For A0 years Lan MacOuaarme, a bio

CrE ST TNl
one of the founders of the Island Mature Trust,
has been hghting to keep commercial activity
aft the Greenwich Dunes on the northeastern

coast. In addition to extensive sand dunes,

e thousand-acre site protects a diversity o

habiats, mcludmg bogey arcas with rare

orchids and a secluded beach where the piping

The trust has

plover, a threatened bard, nests

FPRINCE FDWARID [SLANTD

it yviar o M E L,

I i
art skateboard, and there's no school

I'he goal: a rural image of

Faring a IHUNEE W ith his .r"l-!l"-'. I 2-year-plad Kris Locke (left. second

froum vight) tests the water at the harbor in Victoria, “Summer’s

I!.'I' WAV E, .IIII.'- 'I|-'||'I'-'i'. WFECED, i

(r wrnnder, wiwent mof faking

his grandsons to hockey games, Dale Marchbank packs his luneh
ard fradds for the ree te spear senelt i a fiode under s biddes
homtentcde thack, " The stove Keeps if sitce and wiarm,” he says

No potnt gomg dowr there fo freese

staved off plans 1o bulld condomimimmes, & goll
course, and a marina on the peninsuls, which
5 now shited o become part of PE.L National
Park, the only one an the island.

lan and his wile, Kate, the executive director
al the trust, Invite me to hike into the dunes.

lan points out how the sand hills have engulied
a spruce lorest and Killed the trees. "All it takes
i5 one good storm. I8 amazing how things can
shift.” As the dunes move, they leave behind

crescent-shaped relict ridges—the only known

example of this landform i North America.

Al the beach—so0 dazzhing m the Augus
sunlight that [ have (o sgquint—a few couples
are lounging under um
lecting shells or leaping over the waves, Alte
walking o hundred vards around a point, we

are alone, except for a pair of great blue herons

yredlas, their kids col

fishing along the shore, as still as dnftwood
"The way to appreciite a place like this is 1o si
and soak it up for a few hours

Rate spols an osprey Garryimg a wiggzling hsh

Then two bald eagles fly over

LA 5a3vs.

in s lons

us, a species the MacQuarries now see more
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ferrrnifronse 15 anil! ovwerneed By eleseennada s Canada, the raptors have stowly been makimg
4 comeback on the istand, and 35 chicks have
been banded in an adopt-an-eagle program

We stop in-a meadow where a developer

CF 080" {airrndy” Wy Penadd o, Caoner@dions of
Seortrsh Mol domalds Hved watliene thios
walls, sharimg good times and bad with George Dhercks ol Long Island, ew York,

thetr misrghibors. "I you grow wp Rere, v i J‘|dl1?I1i? o buld a resort, Instead, altes

u land-use |':1"-:I"|I'j_'. T I:.;rl.';li MY AW the
dunes site for 300 acres of ahandoned farm

land #nEarty, where he |45||1" ty Danled a hotel

Fitia He sl II ||I|'|' L .'r|"-.'|II .. Sy .rI.JI'. !I

FEsTOrsan i -'-'.I Wieale, As Prince II dwirril
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therr sense of closeness and communiib "Thix wav evervone wins. Diercks lales




explained. " The dunes and Paleo-Indun orti
facts on the site will be protected, and there
will be an interpretation center for visitors.”
CUin the way back to the |'l.-l:rLI|I|_I.'_ It we meet
Lynn and Pl Brown, from Tunbndge, Ve
mont.  This 15 a jewel of a place,” savs Phul,
a physician. "1 can’t remember ever seeing so
\nd there are miles and

mitles -of beaches with no rubbish on them

many shorebirds,
| eres an opportunmity to avoid doimg what
cther coastal areas have done. On PEL the
beaches are still accessilile. 1n Mew Hampshire,

FRHINCE FDWARD ISLAND

whiere | spent summiers as a boy, most ol the
coast 15 cot off brom the public.

For tour sumniers the Browns have traveled
to PEL by ferry. This vear, however, they came
over Northumberiand Strait on the bridge. "l
was weird,” says Lynn, a teacher. “You no longer
feel ke voure crossing over to an shand. Now

its hike drving any highway—you Just zip

along, and vou're here. | h-'-|1|' U doesn’t taki

the mysiique away.
he Browns are comming back next summer

o find out ]



Plunging into 30-foot seas and
a howling gale, EF Language

charges through the southern

.._‘I

Indian Ocean’'s treacherous roar- ‘5}

Pt ) el & w- T

passage is gne of the toughest

legs of a round-the-world race

that batters boats and sailors.
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STIFF BREEZE ond a fair sky make for
a picture-parfect starn! (above), EF Lan
gquage, sponsorad by an international
language-aducation company, jumps

in front as the MNeat sets out from South:
ampton. England. All entrants are Whit
bread &ls, a class of ultratas! sloops
namead for thae race’s ariginal sponsor, &
gritish company, and the boats” length
in feet at the waterline. After winning
the first, and longest, leq, EF Language
leaves Cape Town, South Afnca, out
Bround for Austrialia (left]

WHITEREALD R AL

By ANGUS PHILLIPS
Photographs by RICK TOMLINSON

FTE ITNTMAMN ITHCEAMN IS '|.';|'I-l. -.']l||lr1_|'
place, Somewhere out here in the
cobalt blue water a hundred nautical

miles affshore, the racing sailboar EF

Language 15 charging toward us, up
trom the Southern Ocean, bound {or Freman-
tle, Western Australia, and the iinish of the
second of nine legs of the 199798 Whithread
Hound the World Race. But where?

Threz of us an the steel ketch Jodr Anne
scan the dawn sky lor a sign, but all we can see

are ocean swells, whitecaps, clouds, and a few

seabirds nipping at the wave tops. Then, b
ofl to the southwest, a small, dark, angular line
prerces the horizon.

We board Jedt Arme s ngid-bottom indlat
able and hre up the outboards. The waves look
huge from the tiny boat, and in the troughs
our arget sometimes disappears. But on i
comes, satls deaving the sky in tomahawk
chops until at last we make oul the bodies,
then the faces;: then the stales through the
whiskers of the weary seamen, We speed in
under the stern quarter, throw over my sed
bag, and the blue-clad lads on EF Lanouage
haul me up by the scat ol my oilskins.

“Welcome, says walch captan kimo Wor
thington, extending an oak-hard hand, finges
tips blackened by frostbire, “though 1 can’t
imagine why you'd even want to come aboard.
Everything’s broken, everybody's hurt, we
stink, the boat stinks, we haven't been out of
our foul-weather gear for 16 days.”

As | siirvey the wreckage—broken steering

T hl_'l.'|. '|‘u|.1..]iE|.'| ui|:~. ritined w iu-.lu'x. life I.L|§~.

ripped away by boarding seas—and whitt the
stench from the living quarters below, which
reek like a gym bag left 1o fester, | can seg it's
been o harrowing 4,600 miles since the start
in Cape Town, South Africa. For eight of the
twelve men aboard, mcluding Paul Cayard,
the skipper, the run east has been ther first
encounter with the ocean latitudes known as
the roaring torties and furnous filties, where

.
-
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LEG 2, November 8-23, 1997
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pales blow vear-round and seas huaild to tower-

ing peaks, the “liquad Himalava,” as one Kiwi
hroadcaster calls them.

"Climbers do Everest, divers do the decp
sea, and sailors do the Whithread,” says Cay-
ard, wh, at 38, is by all measures among the
best competitive satlors in the world.

Lo confident is he of has skills that be some-

times speaks of himself in the third person,
as if he were an institution rather than a mere
human. At this point in his career, he says,
“the Whitbread is a good thing for Paul Cay-
ard 1o be doing.”

Every four years since 1973, when Whit-
bread, a British company, sponsored the first
race, boats have circled the globe, starting in
England in the fall and returning six or more
months later. This year, for the first time, all
the boats were of the same class, 64-[oot,
high-tech sloops with water ballast systems to

Angus Priiures, Outdoor Edior at the Wasfurg
moit Pst, puces 4 27-foot Soling near his home on
the Chesapeake Bay, This is the fourth Whitbread
Huce for Rick Tosuimson, who specializes in yacht-
ing photography

1%

."- . ... ._-..: -
Nowmbartn  WoE o

help keep them flat and fast in the strongest
winds, Global corporations sponsor these
vessels at @ cost of millions of dollars for the
exposure. Some sailors carn $12,000 a month.
Skippers can-earn much more.

The heart of the race always has been two
isolated legs through what many call the
Southern Ocean, a frigid, spume-strewed ring
ol gale-force terror around the South Pole,
where four Whithread sailors have perished.
Steering as far south as ever they dare, boats
dodge whales and icebergs just as clipper ships
did more than a century ago.

“It’s the reason why we do the ace,” veteran
helmsman Magnus Olsson says of the South-
ern Ocean. “The new guys all ask me what it's
like. I can only say, vou have to see it for vour-
sell. But [ will tell you this: [t's scary to have o
30-foot wave chasing you. [T you're steering,
yvou don't look back, The crew looks back for
you, and you watch their faces. When they
look straight up, get ready.”

1 wias aboard for a few hours at the start in
Cape Town when EF Language, sponsored
by a global language-training and cultural

MATIONAL GEOGRAPHIC, MAY 1908



ENTARLCTIUA

___ | = | T ﬂ-? o LBG B T

o -l
; i Fehirusry =34
g ro A ) :
--
rrivsl dal=s =fte e Lr o
if liig & Adii wmElialec i i

| ATTED N

§ | -l_.r"' dpsy| M-8 \ "_1 ._
1 g i g reaiEsEl = LY .
AUSTRALIA 'I . %"' ™ 7 e -. \
A LEG 8 Ko, _ _ \ |
| NOETH . a
| AMERiEs .";;,,:'H,I, tidest k. T NEW TEALAND
| -|"'I- 'y . and .:l-_;n-rl
by TRET Ml S Arnapite, Md - JT7 Mgt
L#"'_-'_F |.I'J|l 1 ,.. 370y s
I -\‘I—-\_-F _._,-l_'-- i -J S| r"TI

= - : ; | o
Movamber I3 = . ot L=l Phtdeml
Parth T __..-—-""W .
1 H-r:._-ﬁ-m .-w:n.i.f_u.'

Fremant ! Do

I

Fa farOrF  EREG i ,

| Sxplesber 3i- ALld » 5] /

i ! Cretnhar 1, 199T f r*h“_ =

-""*':T' i [T 30w My S-pw oy ey
A n !
"-..____r
. 1.8 ll

Movomber 8-23
=4.,800 nm)

Prevalling wind

cederrent - A Global Sprint

W orm currant

- : e ' Cn the second of the compatition’s nine {8gs
' - _ boats swing south o catch high winds but pay
—a e N —— e = a price. in numbing cold and notonoushy rough
sgas, [0 make this round-the-world circuit
ediication CEMTI[Rany based 11 Sweden, looked boats travel 31,600 miles in about eight months,
tresh and the crew wias primed for adventures ineluding maintenance stops betweaen lags. This
1head, ,a first-time Whitbread skipper, s the seventh Whitbread, which has been hald
il his navigator, Mark Rodiger, who used 1o every four years since 1573
race around on motorcycles belore shifting Studying satellite imagery of weather pat-
to oifshon ~.||||'|:_. had steered the boat 1o a terns, EF Language navigator Mark Rudigar
WUPrise victory over nine other entries in the cevises racing strategy and keeps track of the
7 330-mile hirst leg trom England to Sauth pother bhoats. He is one of 12 crew members,
Africa, hnishing 160 miles ahead of the near the maximum number allowed

cst rival. Spirits were high,

Instead of [ rgmg anead mto Dope d-lo
raging gales bevond Cape Town, however, l' I
Langicage sailed straight sn':-.--_.-hm For days
the crew patienty worked sails 10 and out, try
INE O COoax profEress tromi e Faintest pulls of
breeze n a regmmen of five-man watches, four
hours on; four hours ofl. At the end of a week
the boat had siid to etighth place, then battled
back to fifth in fluky breezes
“It's a balmy New Englund day in the
Southern Ocean, Kimo Worthington grum
bled into a minicasseétte tape recorder kept by

his bunk. Meantime, wwedrsh Match

rode the breeze i ||.1|| [a] | l.|| into on the first

day and stretched to a commanding lead

WHITHREAT RALCH 23






STINGING CONFETTI of icy droplets assails helmsman Stave Erickson (laft), Whithread 60s
are eqguippad with special pumps and ballast tanks, Since a boat leans to leeward [away from
the wind), water is pumpead to the windward side 1o counterbalanca the til, improving stability
and speed. Under saill 24 hours & day, EF Language presses on as dawn breaks (balow],

We're 700 itirles behand Swedish Match:

they re poing 15 knots and we re domg 9,

Waorthington Limen e

It was s last such gripe. Next night Ei
Language was up on ils toes, and the oy ordeal
was o Speeding along at 22 knots (25 miles
per howr) o its fiest real Southern Ocean

buster, the boat was bounding toward the

shands in the muiddle
of the leg with a hull mamsail and ballooning
spinnaker stretched taut by a dense, damp M)
koot wind. Sheets of sprov shuiced ofl the hull

'] -L
= LILFWYL .!I.l!l'll.‘l. !'-..l'f!ll.ll."l:l:'I:

arcles, Plastmyr the crew like a fire hose. In such
conditions, sometimes all the helnsnman could
seethrough s sk goprles was the compass i
forearm’s length from his face. " You get com
v man
Justin " Jugay Clougher, a Tasmanian who
pitols helicopiers when he 1sn t racing boats,
It's Like flying a helicopter in the fog.
Built tor surpassing speed, Whithread boats

pletely disoriented in the spray.” sax

all but fly down the face ol breaking waves
like a cotn skipping across the water, The
26 pounds of water ballast that they can
carry on the windward side to help stay level
lows the crew 1o pile on herote measures of

sail. But in big seas that can be dangerous, as

WHITHREAD ACH

the vessel roars down waves so fast it ]1I|:-'..-,-_-.
EINi |F1I' THEXT e .Il'lL'.Inl
Suddenly EF Languange s bow did just that,

chiggimg hard into a foam-lopped wave and

senrding a wall of green water racing down the
deck. The wave smiashed into o pile of spare
satls stacked along the windward rail o help
halance the boat. In the coal black raghit all
was chaes, The water sent the spare sails fiving
over the side in thetr bags and knocked down
the portside litelines and stanchions—ale
lence  that keeps crewmen and gear salely
aboard. With nothing to restrain |
satls washed alisng v the rushing sea, tethered
only by straps tied to pad eves in the deck. To
lose them was 1o end all ¢hance of catching
Swiedesh March
“A hands!
W, ?IJ'II!['I'I"HHIE-.'; |||I'|-| ‘1|I.'I_'|'|||EE TS |I'|_I'I
side, Cayard bolted from his hunk below,
rushed for his foul-weathoer gear and safety
hammess, and scrambled up the dark compan
rough the main hatch to a scene
heyond his wildest imaginang: Sails hanging
avierbourd by their tes, unm
running around trying to Lift the sails back on
board, the sea whooshing by at 24 knots, To

., e

N B YO |_=|:=-|'.'.

shouted the five-man deck

monwav i

entihable bodies
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Cayard the boat had become "2 bull trying to
throw its rider off.”

[t took an hour to get the waterlogged sails
aboard, crewimen painstakingly hauling them
in, inch by inch, with Irozen hands and no
lifelines for protection, minds numb to the
danger as the sea raced by inches away, One
sail was lost, but the others were salvaged.

It was & close call for EF Language. But Cay-
ard, a strapping. mustachioed, six-foot-three
mative of San Francisco, is lamous tor pushing
his Juck to the edge. With four America’s Cups
and a Star-class world champronship behind
him, the only way for him to go is-all out, at
the margin of control, where things are on the
verge of breaking, " 1've won America’s Cap
races by one second. That's where 1 come from,
teet and inches, seconds. In that environment
you don't give up anything toanyone,” he savs,

The Southern Ocean, however, is an unfor-
grving plice. Not since the 1830s, when the
Australian gold rush began, have flects of ves-
sels sped headlong around the tip of Africa,
bound for the antipodes and determined to
get there fiest, Those were days of pitiless seas
and 1ron sailors, most notably one James
{ Bully) Forbes, who was said to command the
men on his chippeér ships with a pair of leveled
revolvers. After the Suez Canal opened in
18649, offering 4 warmwater route cast, and
steam power gained a foothold in seagoing
commerce, the Southern Ocean langmshed
largely unused until modern times, when
yacht racers saw in it a challenge.

Its still the shortest route from the tip of
Africa to Australia, unimpeded by land, and
the wind almaost always blows hard from some
quadrant of the west as low-pressure storm
cells sweep around the planet, sending cast-
bound sailboats scudding ahead on harsh but
favorable brecees. Whithread boats get faster
and scarier all the time, these days whisking
along at 30 knots or more.

By the tenth day of the race, worn down by
extreme conditions, the crew started to make
mistakes, One sailor tell asleep and let go of

FLAT OUT FAST. Their slickers bearing
reflective safety strips, crewmen haul in a
forasaill as they adapt to changing wind and
waather, A boat may carry 17 sails. Which
ones to set for maximum speed and safety
15 & constant, aritical choice for the skippsr.
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ine contealling the spinnaker, which out on his laptop computer. My [eet are

anoked off its winch and went Hyving over Thi ITCCEIng
s1cleé as the | g ad flatled wildly, Had anyon By the time the boat '|"'.!"'-.'|".'l.| Lhi |"-'-":.f'||-'|"-"

i'LE||hJ_"|||||.h'ildu.:!:'l?rhll1'h! lost a Islands, the crew had learned 1o adapt. When a

limb or even his ife. Another helmsman fost areen raller roared down the declk "vou just hie
controd of the wheel ina gust, EF Language down and grab something solid with bath

rounded mto the wind, and the spimnaker hands,” said Enckson. " Then it's Like diving
||||:.'_:._;_"|_': |-.-_|' [} |Z|"||'-_'||'- 'I"lrl l':;!_L:J_' 8 Wave il ||'II III .t'.i'l III||:| '.:|.|'.|" FATR RS
ﬁln:RH!HiLl.uhcm--lu'ua ”Ilt'TH" Marco unider, only the water is three degrees | Ce

w on thi sius|, the bout is domg the diving, and you

Constant, the sallmake
cabin floor with his sewing ma |'I-'||l.'. patching  just hang on, hold your breath, md wonder

rnoned sails for four strmght days. The boal when yvou're going to come out the other side

wits - dark-hrown cave down there, the kevlar Those who didn't take such precautions
inner skin unpainted to save weight, cold con ended up regretting it. Clougher was picked
densation dopping off the hull sides. The dry-  up by aowall 4 1=1d!u1f|'4 sent him careering
1 hieater had broken shortly after the start, down the deck backside first into the star
leaving Constant and the rest of the Crew - wet hoard steering wheel, be ifl.iill:_' it ke a pretzel

and bitterly cold Mark Christensen let a roller thump ||..|1 in

I'he racers slept downstairs in shifts on pipe  the back, which sent him face hrst into a sel
Berthe hune from the hall stde. Pillows were ol stainless steel shirouds, knoch i!'!!.', npne [rond
banned to save weight. As the boat slamimed bosah ot and -_|':|gl}“.||!.', the other; | thougn
[rom wave 10 wave, the crew ook len-minute alout spatting 1ot he said, ~But | hear

meals of freeze-doed groel squatting on then il vou jam them back o, sometimes they re

huunches, E.IIII-:-'. wils  like trving (o cat a bowl attach. Heforced ||I" .'--.'||l brack and 1t stuck

| =S |

of beans on a roller coaster, sald Clougher while, Cayard pressed through black

Sieve | [._.,_| U, 10 |l,|'|,'_|: il il"!'llll.'_ it I.I '|'|[..|I"' -||'|1 il 1Y, SEOFTIVY 2ayS, I"|"|-:|'|-'1 LD LWET
every crew member with three lavers of heat- take Toshba ahead and 1o hold off the hard
trapping fleece, polvpropylene, and Gore- Tex charging British entry Sk Cut. Then came
but evervone complained of cold, even sl real troubl

the cabin, “1I'm wearing everything | brought It was dawn on the 14th day, the wind

including snow hat and gloves, 1|u1hv'r:JiW“¢Ll howlhingt *"|Ih1f-d' s, DIE Seds redling up

Bt w5 (¥R AL PR A AL, BMATY LS



HEAVING BOW of the EF Language soaks crewmaen Curtis Blewett and
Steva Erickson as theay work to sal a spinnaker. Belowdecks (left) Mareo
Constanl repairs sails with @ sgwing machine. Behind him a weary crin
man rests in a pipe berth, The craw works and slegps in four-hour shifts,
naver bathing and eating nothing but the Treeze-dried aquivatent ol gruel.

trom astern with squalls all around. S0k Cut
was gaining ground, and EF Lapguage’s crow
wits trying to set @ spinnaker. Bowman Curtis

Bewett was up the mast, dangling from a rope

85 feet in the air while the boat shouldered
-.I"-ii.l!l.'." rI"lL' l['l'l."r'l'.l"iE'IE h” ] L

“Lookmg down, | could see evervhody in
the red glow from the instruments,” said the
young Canaduan, " They were tense, wailing
lor something (o happen. | Knew it was dan-

gerous up there, but | thought, this is oo cool;

P'm going to wait and sec what huppens.”

Blewett, 25, had gone aloft to secure the
head of the spinnaker when it was deployed.
The wind rose as he went up and was now too
strong lor the sail, which was still wrapped in
a nvlon sheath, The crew waited for a lull 1o
apen i, bat o gust popped the sheath and the
sail snapped full.

Helmsman (sson was instantly overpow
cred. The low-slung boeat spun out, the rudder
tost tts bite, the bow sheared into the wind,
nnd the force of the wind slammed the vachi
on its side 10 a vicious broach, Cold seas swiep
over the hull Blewett, a recreational rock
clrmber and the nephew of a grizzly bear
hunting guide, clung to the shuddering mast
with a bearlike hug, thinking, “1f you let go
maw, v re done.”

WHITHREAL AL

The baat shook and bolted upright, sails
flailing, Blewett watched the carbon-tiber pole
that the spinpaker is set from smap below him
and the boom vang, a six-foot-long metal
strut that holds the boom down, explode in
twio. He wondered 1f the mast would break.

"It was ternible,” sad Cayard, who was
watching from the cockpit, " The mast was
shaking, the spinnaker was tearing itself 1o
shreds, and Curtis was stuck in the maddle.”

1 conld see his leg Aopping around,” said
Rudiger. "1 thought for sure it was broken.”

someone shouted to cut the halyard that
held the spinnaker up but in the confusion
the halyard man slashed the wrong line—the
ane holding Blewett up, Cayvard looked alodt,
expecting to see his bowman free-falling to
the deck or into the frigid sea. "1 thought he
was going to die.”

By uncommon satlor's luck Blewett had
clipped i spare line to his climbing harmess, a
damaged halyvard he'd planned to bring down
for repair. He dropped a few feet and fetched
up on the backup line. “I've got him on this
one, shouted Rudiger.

Rudiger lowered him to the deck. Crew
mates helped him below and pat him in a
bk next to Josh Belsky, who d been knocked
unconscious when the spmnaker pole broke

1243



FRIGID BLASTS are borne
by crewmen who must
continually grind winches
to trim sails. Body har-
nesses are clipped to jack
lines for safety. So fast

is the bogt—sometimes
reaching 35 knots—that

it can surf down the flank
of one wave and stab its
bow into the next. Without
guperior helmsmanship,
the boat could then spin
out in & perilous broach:’










CROW'S-EYE VIEW revesls a no-nonsanse de

sign (laftl. Thoough EF Language came n fifth

In the second leg, the oxhausted crew’s spints rose as they approached Fremantle (balow)
For a boat, salaries, and expenses, gach sponsor invests-about ten million dollars. The winner
gets no cash pnze, just a handshake, a trophy, and glory,

over his head. When they came to, each asked
the other,  What are vou doing here?
Exhausted, with no HCar ledt for battle, ( Y
arc did the unthinkable and surrendered, al
least briefly. As nival skapper

awrie Smath on
Stk Gl roared by to clinm fourth place with
A record run of 4491 miles in 24 hours—the
most ever by a monohall saillboat in one das
Cavard took a break to lick his woands

"What we have to do now is take time oul

he wrote from the cramped, frigid navigation
station.  'wo hours of nothing. Two pu_'urllu_-
on deck just making minimum headway.
Whien the [spinnaker| pole is hxed and we
have some rest, we'll start racing again.”
hree days later EF Lanpuage is charging
up the Indian Ogean, crewmen monitaring

the waler temperatre -.-.-|||-. salixiacliion as

it increases a heartwarming 1(FF a day. We
mtercepl them off Lape Naturaliste 1o a gray
dawn that soon gives way to patchy sunshine.
Cayard 15 dozing when | get aboard but
|"'|."_|:"'- II|-I ||'Il' LEATTT R HATIW RS '-'.'I_|'||'|I_:,_'_ 5 F_"I._"i"-
’

Irom his eves, He has a fresh scar on his cheek,

1 nasty tear he'd opencd when he bashed his
headd inti a bulk b
mundane |

|'-|~i'|'n.-., ik hl. |r|--.'|.l.-.'|| A

ungs, to hove a pee,” INothong s

WoRE L E AN M RET1

casy in the Southern Ocean,” he says,
Later |
up on the

1t alternoon Bottnest Istand henves

wirizon, with sandy beaches and
peaple at plav and the skyscrapers of Perth
iooming an hour beyond. Power boats greet
us, homs blaring, wives and kids and prhotog:
raphers waving, And now the cannon'’s boom,
signaling the finish, and cheers from shore.
It's over, 16 days, 20 hours—nearly two days
after first-place Swedish Match, but even a
ri|.1|I-|;":|.l'.:' fintsh doesn't look so bhad,

Cavard is philosophical about his mistakes,
comparing his handling of the finely tuned
baat to that of an Indy car. "In this-race, some
LHmCs vou have to downshift, put it in third

gear, and take a break,” he savs. " That's some
thing | had to learn. and [ did, the hard way!
By next morning all the bad memories will

already be fiding. The luds from EF Languape
will swap yarns with rival crews and leel the
first yearnings o get back to-sea, and o the
southern Ocean e particuliar.

It's the worst place you ve ever been, one
Whithread veteran says. "And the best place
voul v ever been. [ ]
Sl .'.|:|_'l'||.'.'.'-

[T RARNR EIT AT 'I..".."l.i.'ll.:'n'n'l._"' r'l"lll.'. CCRFTE

L f .I.Ill- |l|..II!I|I”||_"I||I FEILE LPFY DFLLY '.'|'|I|-.'|I_'



TOYOTA - -"=-f."-=_‘.-'r.»"::r"-§r' never been. Inmraducing the next generation of Land Crodser-for 1995, Born of
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T'he true measure of a sport utility vehicle

1;:931:::-’[ where it can go.
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But rather, where it has been.
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The world's first V8-powered Land Cruiser has arrived.



,0ng @00, Norwegians had 1o

die to feast in Valhalla. You'll
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He gets driving lessons
on the way
to Kindergarten.

Your kids learn about driving fust by watching you,
Set good examples and vou'll help them become good
drivers. That's why General Motors supports programs
like “Partners In Safety,” showing parents and teens
how to work together for more effedtive driving practice.
It's why we're the only automaker working with
Natlopal SAFE KIDS Campaign® to promote the proper
use of child safety seats and safety belts, a message

we rednforce in our free video and booklet, ™ Precious
Cargo.” GM makes more cars and trucks people count
an than anvone in the world. We'd like to help you stay
safe in all of them. To learm more about these programs,

call us at 1-800-247-9168.

[l General Motors.

CHEVROLET PONTIAC OLDSMOBILE BUICK CADILLAC GMC
www.gm.com
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Tracking Their
Track Coach

Soon after the Novem
et 199 CuBEOG AP HLE
rrivied m Uerr hones
Tl [OFE TS '.fl-lll"‘l".

ol Carnd Johmston

e B5-vear-old paole
vaulier featared i ——
the slory od aging

1w p—contacted oy
Keseareh Lorrespandence Lyvi
wan b0 reach thewr old coach
Everett Anderson amd Put Gra-
ham fondly recall loharston
menforimg st Hontington Park
Fligh Schood in Califormin: John
siion | above rrghnt, at left) als
worked with 1939 track tean
memibers Harvey Giraham, Tom
LyeVaughn, and Tex Wintey
pow i Chicaeo Bulls bisketball
Copch. Fal Cerahaim

|'|:-!|'.'| i1 Eiins T

iprhingly said that
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“Followmg Alex-

Meet Our New President

atiler Graham

Hell and three gen-
erations of Gros-
vieriors 15 stightly
mitimichsting—and
a gredt honor,” sav
fobin-M. Fahey, Ir.,
46, who succeedead
Reg Murphy as
Preadent of the
Natiomal Geograph
i Society on March
|. Fahev's career
includes 19 years
with Time Warmier.
Sailing is 4 favor-
ite hobby: ] just
bought a Hobie Cat
I hope | find time
Lo use i
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BEHIND THE SCENES

Institute Transforms Classroom Landscapes

" ch eyl oy Hie!" evclatma with dental fhioss, wias verded Bl
first-vrade teacher Donng L clementary school presentation
Roche (below) of Belmant, Mis Ihese davs Donna conducis
sachusctts, about the Sodety 3 state and national workshops (o
(s -_|!_;.'_||l||'. Elducation Frogram other educators and has writtes

numeroins teacher
. { ' guides. In her own
i clads at Winn Broog
School she doesi |
after peography as
st one subject. "W
learn it all doy long,”
Her students
l.'||'lll'.'L'_' PIre 2111

thedr torn jrpPeT cil

lagti 3l & ot
e F yak labital, Lates

[ L CorrEmE i
!

1[5 I-II:."- '-'-I"Ilr'-! .| (14!

Ir1 1989, when she sttended the map skills while .|||i|'|l.:. {peidpra-
[owrth annoal Sumemner Geogra phy lumpimg fackyd” —shouling
phy  ratiute at o 'l.".'.|,~g|':||".l::'!|l|| ir-n-_:_irl-dr' '.1':!i'| af TIA :I|'I .1I':-|
0., hitadguarters, she recalls, ‘Latitude” with arms oul
1 felt so mspired by the othe [o teach,” Domtia says, ~you
cducators anid by the world take youar l1]'|llll'li.lEI'.5.'|- H'-Ela'rl."-l.'l
retione iied experts whio tiught yoru find it
us. Evervone was <o passionali Since its beginning, the
about geooraphy, socicly s Gegraphiy Education
In tact her lesson plan on Lhe ::IIII-__rlllrl has trained more than
geolopy of Earth's crust, illusten | 2,00M) teachers at the stale and

edd b lnvers of colored dough cat  national levels.

MATIONAL GEOGRAPHIC, MAY 1008

A Bear Artifact

A bear's dirty is rarely een, but
|1]|||I||_:_:|._':_| her limn Branderns-
burg foound one recently in
northern Minnesota, Atop the
dirt pile dug out by the bear
gat o stone tool " thal mmay have
heen used on a bear hede thow
sstmids of years ago,  [im sy
Croverniment archaeolopists
plan to search the safe Tor signs
of human halntatioan,  Whien
i1 olrlent 1 can be a FTTRJST
et as what i ia, advises o4
staft archacologst, George
Stuart, "so when people find
things, thev shotld leave them

md call experts



to sleep perchance to dream
perchance to mess with reality









fantasy is just another word
for fearless there will always be
a place in the world for rebels

the key to creativity is yanking
convention inside out
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Exploring Art

Sor beneath the surface
with our new book fresiile
O, featuring 60 of the
pest diagrams from the
LrinaGiariic angd Socety
bodrkis, You'll venture
imto St Peter’s Basilica,
through Chormobwyl, and
arcitiid a twer-rmllon
year-nld fossil, skull 1470
[rom Kenwya (above ], Art
32 lay Maltternes spent
days there studying mu
SEEIT APeCTmens (o creale
this fyered portou)

B FOR INFOERMATIO

Call |HEI|J MNGS-LINE
1 BNNEL T SAET]

Winite:
Maticnal Geographic Sociely

Irtemat:
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Hehed Black-and-whine prctures,
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itnchrome i
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b Tiied LHE=r weky o
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Bl picked up
irchival skills on the
his 15 vears workine with old

itod. He doesa't regrel giving
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PICTUres, DE savs, This 15 th

career. [l vou bk
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Endeavour Arrives

see how Caplamn James Cook
Iived at sea when a replica of
his bark Frdegvonr salls into

Alecandria, Virgomia, i May
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The digital age
hasn'l created a
paperless society.
Jusl a revolulion
in paper.

s been suggested sincee the dawn of
the computer age. A Tuture in which
everviliing worth knowing is accessible
O SCTEen

BRul as it wrns out, people don't jusi
want information at their fingertips.
They want It on their fingertips. They
want to he able 1o wouch, [old and dog-
gitr; W lax, copy and refer to; sortbble in
Lhie marging or post proudly on the
relrigerator door. And, above all, they
want Lo print out - guickly, lawlessly
and In vibrant oolor, please.

S0 loday. as people reqgalre more {and
more vpes of) paper than ever, our
research centers are responding wilh
new papers for home and business,
Printing papers such as our Hammermil®
brrand Jet Print Ulea®™ are one example,
ey enable anvone with an ink jel
printer o print with the sort of bright-
ness and smoothness yvou'd expect Trom
fine magazines.

This Introduction of a lehtwelght paper
called Accolide™ 1s another example, 1
resilts in superior printing quatlty for
catalogs, magazines, brochures and the
like, it less cost lor paper and postage,
From printing paper to fine art paper 1o
diattal photography paper, were
comumitted to providing the "Paperiess

soctety” with all the paper il needs,

INTERNATIONAL @ PAPER
We answer Lo the world.
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GEOGRAPHIC'S

ennium Moments

NATIONAL

From the Society's Start, an Eye on Nature

“This storm is by ng means as violent as others which have occurred in the castern it
of the United Sates, wrote Brig. Geno A.'W. Greely in the first issue of NaTiomal
Groauaritc "It B noted, howevers, a1 !Irr'1|1|:' one i 1-.-.]1'{|1 an anisal amont of smow
lell "—some $) mehes or more in New Englaind and New York

The journal of the National Geographic Society devoted part of i Ociober 1758
debut to the great blidzand of 88, signaling
that we would monitor naturdl phenomene
arthquakes andd volcanic eruptions, [yphoons and tormuadoes have
lesped 1o life in our pages. But ax knowledge of the worlds above
our heads and beneath our feet hag grown, we have fiused on the
wong-term, These Millenmum Montents are culled from 110 vears
of attention tothe physical world and all that's in it

MATIONMAL
GEDGRAPHIC

A CAMIBEEAN DISASTER

The mounleh celled Peleis loormad
padcafylly abares the city of S8 -Pierre on
e mlang of Bartimigos ot the tum of the
sty (absren]. Bt im MEy SED fhe winl-

camn raned asfi and death CREETTDIIE
SE-Pierrs leff] and is arting populsbion—
0. D00 paopde, AT my feat lay the deod
glty, sslent gnd groy,” wroee fdoasl © flus
sl & paolopiey s by (e Sooledy,
ol July 1803 imAved, “NOL & gpideen THmg
Wil in hight.” Outsidle SL-Plame. s
figatar Mobaes T, Wil noded, “ Thore m

ot i vimibde nige rerrthiniog of ode of

iz Bpmies af the pauple v bnhats
ibed tHom, &nrihilston & the only
descriptive term.” Poléa han baen rmoatly
myueEt Yo e remmatnder ol s 2000 cen
tury, But reoant and cantimang amptions
on Thes nEastey iland ol Monlssirm sorvn
B vl remaidears hat the foercas of
rdurg continie Lo B hs povesrhul
eI e

=fnd
A% eyl

TERROR STRIKES JAPAN

An aapiaring pary pulls fewey e -Jagans
Sakurajims, now called Ontale, baiohes
ezt mnd it during the thad diy of Janu
ary 1814 grupfiono Erovelaana ganed
witer {He TS02 Pields dinmuins halped it
thid chisndt B0 Haer wiy sscormpanyiRg
anprisguahs b A5, denpiin tho Teel that
145,000 people lved in the “death e, "
% W nofod in Spril 1804

ROCKY MOUNTAIN WIDE

AT R kb LT T [T "2 SH ]

BAD FRIDAY 1N ALASKA

Anchorages 4th Avenus ligs m Samiil=s
aftar the March 27, 1868, Goog Friday
aarthiguidhs Shosl daouifhiprn Alsaka. VWilh
The ToreE of B3.000 Hermsahhme saplosons
thes gjuaikn cacied havos Biing 3 SO0k
pigtuire aund hal strietichad toem Vakitis
e o] Kesdimh Islnevel dr hilleg) 531
porople, beft 4,50 homeless, and cauned
Ruge wavms mvan n e Gelf of Mowico

il Peige

A ekght-foot-long penarama of the Coanadian Rodkiee by Smitheonian Seomtany
Chprdes Walcod idetall, balow) was folded (st the dune 1811 jseue. Editor Giibast H
Grromvenar s, "D stitemptieg fo do semathing thal o olhed st el déone.”

MAY 1908

| Physical World Milestones
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take a picture : It’s all you need to know about film




MILLENNIUM MOMENTS

Tna

e LRI
DOWHN IN THE SMOKY VALLEY
Fhotogranhst in 8 hot apat docurmients 8 fumaerds in
Alanda s Vallay of Ten Thowsand Sowies fos an Agil
1910 artscle. A Spoiaty team discovimed tha region
aital a valcanie erudtion, e NEE sapaditioss and
réncilting articlm helped mftuence Presidart Wond-
rov W indin 50 craase Katrmigl Nationss Monomant,

LIFE AT THE BOTTOM

Hich I mmiosrsle watar podars ool o Spchinthermal
wirniz on the FacHic Oczan Nood, seen in the Dedem
bar 1881 lsaus. The veanis, "biack amokare ™ aynct
tpebregen sulfide, winch @ goaldled op by bactena
thae 10 furn SeE gianl Tuba wartms anil hardes of
orabs. clame musssis and offwer orosl s

A MAN-MADE DESERT

Camslu plod whote oms anee gailing an the Arad
Saa, now lewn than halt e tormer sim. Sosvist plan
s dlverited water fror faadar e io '-'rnnnt-e
Fepletn. Théry “killed rivor, even o ses killed furests
ai tandre: s killed paople, ” Asslgting Edltor M ks
Edwenrdu wrotn in the dopgest T804 jeque

i AT Eriea)

NATIONAL GEOGRAPHIC, MAY 1908
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MILLENNIUM

MATURE STRIKES

A MIGHTY CANYON

An alectrical storm ifu-

rinates the aky sbove

the Grand Canyon in a

photograph published In

August 1925, "The vivid

fiazhes of lighining and

tha thundar they creata

might lead the hypothet-

il man from Mars to

bellave that this demon:

sirative force of MNaturg

il dug tha maghty chasm Tt
of the Colorado,” read L

; e} the caption in an articka

g ' detailing how clowds

help shape tha Earth. Not

| [ Fpe ..'..':_ i 0, if continued: “lrresist-
jear Ses i T 1 = A i
s e e ible water” did the job
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' i irs true In the las 20 yoars, empty milk jugs product with less packaging. *Even the plasiic
nave losta lot of weight Iniise, plastics anc grocery bag uses 70 percent less plastic than i

‘ helping lotsof prodiocms and packagtng st did in 1976, Big deal? You bet. Now it would

~ Would You Believe The Jug
On The Right Is 45% Lighter?

oy That means wusing less encrpy and leses take Five trucks to deliver as many paper sacks

raw matierials to make them Best ol all. the milk as e truckload of plastic bags Which also

pig an the right saill holds the <same amoum saves loel = To beam more, call the American
o milk, delivering such benefits as shatter Flastics Countil at L8O 7779500 for a Trex
esistance, a tamper evident seal, a rescalabie cap. booklet. * You'll Hnd thar, for a lightweighs
ancd a convenient handle, =Saoft drink beatles are i benetits of plastics ‘l-" ATTHESTIE AN

- Plastas

-
slimmer too. Thar allows trucks 1o deliver mone are still pretty beavy st P LN

PLASTICS MAKE 1T POSSIBLE.

VisE Ls an !I'|||- l'.'l'l-'i'r.['l.dl-“l'l-'l. LT 8 RN




Veqqing Out Is Actually A Sign
0f Intelligence.

@

THE CancER RESEARCH FOUNDATION OF AMERICA

It doesn't take a genius 10 see that eating more vegeies, fruits, whole grains and
bran cereals Is smart A low-Fat, high fiber diet can reduce your risk of cancer by
35 percent. For a free healthy cating guide, call -8o0o-355-2250 oF wrile

200 Dasneerlield Rl Suite a0 Alexandria VA 22704
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then made the change.
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HJL’E‘ jou made the L']mnge.”
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Forum

A mumnber of reaiers responding 1o our fanuary 1998
issue chastised ws for joming in the world celebration
of the arroval of the next rrillevrizom i the year 2000
rather than 2001, Cthers congratuliated us for articles
on Amelra Furhare ard parrl'ur beairs,

Making Sense of the Millennium

To suggest that there 15 debate about when the
new millenmium begims is to supgest that 299 might
equal 1,000, A millenmium is one thousand years,
and 1t monot over untld the end of that thousand
years. The next millennium beging with the 1,001t
year. While it is convenient to celebrate the goose
eggs on the odometer, and [ will be out celebrating
with the rest of them, the unalterable fact remains
that the new millentium begins on January 1, 2001

BEYAN TAYLOW
Fabliriyhe Mieeihy Cimadima

If vou want to say that the next cultural sge (what-
ever that means) begins in the vear 2000, as the six-
ties might be said to have started in 1960 imstead of
1961, fine. But explain it honestly, Technically the
decade of the sixties did not start until the first day
of 1961; the new millennivm will oot start until the
first day of 2001. Of course it’s a technicality, but in
sclence technicalities matter.

FORREST L FRINHRG
vty Maps Mrraswits

Tndesd the yeur 20000 wrarks the sart of the third il
lenimiwen. But just as most people have trouble think-
ing of 1960 as the last year of the 505, 5o they hawr
serrreed thee face thae 2000 &5 the List vear of the | 900s
anl are anticrpatig celebrating that date. We too look
forward to the turn of the calendric odometer—in the
sparit of the following letter.

Your editorial says that the Geoarariic might be
jumping the gun on the millenmiam, Aw conrraire.
I behieve it will take each of us that long to contem-
plate the opportunities for personal and societal
change that 1t presents, if we choose to make it an
opportunity rather than just another passing.

PATRICIA FINTHLEY
Laes harripstel, Ysgmarr

You left out a subject, religion, that also plays a vital
role in the destiny of humans throughout the world.

T CHBELS SILLTM AN
Snarriermserta, afifpdnn

The articles were both perplexing and thought pro-
voking. The foldowt photograph of the hot pool in

Tellowstone was so intrigoing. |'ve never been out
there, und it made me realize how little 1 know
about the world. But with all the material vou send
T me, | m starting io understand more.

ASHIEY BHCHARTISON
Tatdatuneee, Fiowwla

Amelia Earhart

[ have been researching women pilots for over ten
years, and | was sorry to see Elinor South quoted,
impugning Amelia’s flying skills, in the otherwise
excellent piece by Virginid Morell, Smith has been
slinging mud at Earhart and her husband, George
Putnam, fur yvears, and 1 lay it down to jealousy.
Amelia pot her pilot's license in 1923 (not 1929 as
Smith once wrote) and in 1929 was the third Amer-
ian woman to win a commercial Heense.

SLUSAN BUTLER
Mimar PlacnT, Mo Tord

In Jaly 1943 when | was copilot of a PV-| statloned
m Hawair, | was ordered to reconnoiter Baker [sland,
where an arstrip was to be constructed, We armived
in the '-"tiiﬂ.it}' of Baker abowut the same time in the
momming that Amelia would have arrived at How-
land Istand, which 5 50 milés north and about the
same size, both being flav islands about a mule in
diameter, Uur six planés [lew search patierns for
over an hour with no results, because fleecy clowds
cast shadows on the ocean that looked just like
islands. | can understand Amelia’s problem if she ran
o the same cloud formations,

WILLIAM & ANDERSON, |R
Froinee, Calrnrnna

As a professional pilot, 1 can assure vou that no pilot
with a normal sense of self-preservation would
stubbornly continue searching for an obscure upen-
ocean target until the fuel ran out. A prudent pilot
would conserve enough fuel to reach an ahernate
destination, m Earhart's case the HBritish-held
Gilbert [slands, Hut due 1o navigational errors she
and Noonan apparently tlew into the Japanese-held
Marshalls. Researchers over the years have inter-
viewed many longhime residents of the Marshalls
who said Japanese soldiers captured a Caucasian
man and woman. I not Earhart and Noonan, whot

LFHRY BHUL'TTER
Kemirare, Wizdiimpe

[n recognition of Earharts achievemenis, Zonta
International memorializeés her through the Amelia
Earhirt Fellowship Award. The program suppoarts
WOHTEH  pursumy graoduste degrees in AcTospace
sciences and engineering. Since 1938 Zonta has
invested more than four million dollars o sward
B8 fellowships to women from 51 countries. Ear

hart continoes to inspire young women everywhere.

TEAN KILFFI'H
Milivman W

Blackpool, England

As a native of Blackpool, | thoroughly enjoyed your
article. I lefv there when | was 14, The number of
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fillings in my mouth 15 directly ati butable, nd
doubt, to the amount of rock candy [ had as a child.
| have distinct memories of bemng carried from
schoal on the shoulders of @ chet Trom my parents
I'III-..| }'--.'-. anse of the o -l.JI[il.: l-ul'.l'-l.l.l bv those mion-
ster waves from the Irish Sea. The article has saved
me a fortune. | can show it 1o myv kids instead ol
taking them there

DAMIAN B RLHCELET

The relerence to the safety of Blackpool s bathing
waters is worrying. | am the environmental protes
tion officer for this area. While the Jocal water
cOImipany 1% SRl aeer 200 million pounds (326
million dollars U.5.) on a sewerage scheme, three
of tour bathimg beaches fatled to meet minimum
standards {or bacterial quality in 1997, We are
continuing an effort o identify the wurces of these
farlures

STEPMEN WEEMN

Polar Bears

Awmain the GEoGrarHIC has provided an intercsting
story with beautitul photography, It was et honed
that polar bears like to drink antifrecze from trucks
i CoOmmon practice mmong antmats: [T very toxK
to the kidnevs and can result in death. The state o
LITEgON Novw reduires antifreeze manufacturers W
add a bittering agent, denatonium benzoate, Ut is
unpalatable to animals. It will also stop the bears
from damaging trucks as they attempt (o get at the
iquid. | recommend that the proprictors of the
undra Bugmes procure thas 1ype of anifreeze

FERHY A, RROCLK

| was disappointad 10 s the photograph of bear
human interaction [pages 64-3], even though the
caption states thal “all ane admonished by guides
to keep a healthy distance.” The photo sets a bad
example by glamorizing getting dangerously close
and making visitors think they can get that close

WENDY KEDZIERSKI

Altamaha River
Thank vou for printing the picture of the aban
dioned vessel Lady Pareda in Georgias Altamaha
River estuary. Although old vessels may be pict
CACLE !f'||'.|_ll sctice of dim L LIV LFY OLLE .i-.l’-.lll-.'-
doughs and waterways 15 a disgrace. They creat
dangerous hazards o navigation, contribiite to po
lution, and degrade the envirommment. In California
it has long been illegal 1o abandon a vessel anywher
m the state's witerwiays

Federal, state, and local entities have cooperiled
i Project A L Terra to facilitate the cleanup of o
hundred derelict vessels i our ares. Your photo
graph will help focus attention on this corruption of
OUT emvironment

HIAFRERT 1, HOUEFEM &N
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Expand your universe with the revolutionary
Meade ETX Telescope

Observe land, sea or sky in stunning high-resolution detail
with the world’s best-selling modern telescope.

Explore hidden comers of the universe with the Meade ETX, As
Sky & Telewope reporved, “The Camini Division in Saturn’t rings
popped inte woesw. . [ conld see every anitp of pelvet on the anilers ﬁf'
a deer 50 feet awary. . the ETX i} an sdeal all-purpose telescope for
s pone iovinting o faspect sagles ar 1O pards or stery at 100 fgiee-

pears...a compact, periable telescope wnith frrvt-clas oprics.” The

Meade ETX: there's no other velescope like in in the world.

See it now at over 1000 Meade dealer locations in the U.S.A. and

Canada, induding

f ENRERANDIAE |

One trip. Done. WﬂndEﬁ#
1-800-251-1212 1-800-2-WONDER

Call 1-800-62-MEADE for a free copy of Meade Telescope Catalag #120 o for other desler
hh—-"l""“‘ Ticay . ETX Il.h"-'n.-“-F- £59% shown wiith |.I-|_'Irh.|-iIL:|_I C A ECia .jd.]p[:[ {wher r|||_r:||.||._|_|1'|
lﬁ.l...lill'l. 1 C I-. lI']I:'-'iu'"lr--l."'l froim "i-HHilmm[ll:'ru. Meade Inssrmammenes € LR, G0l Ok [_.jul.-:|.|| ]rl.ﬂ:.-_
CA 92620, FAX: (T14) 451-1460. wwwmesde. com
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n[y Rllas built-in Rolscreen
winclﬂw screen a“ows for an casier

way to come out 0[ l'lilaemation,

Hauling your screens out every spring has always been a bear of a task. !

But that's something you no longer have to worry about with Pella’s Rolscreen® window |

screen—1t works just like a window shade for your casement windows.

I
Pull it down when you need it, and when you don't, simply unlatch it

and it rolls up out of sight.

Anid because the screen disappears, you're able to enjoy a clear, unobstructed view
=1 while letting in up to 40% more light than if there were a screen in the way.

\ _,..*‘:F ~Just another reason why people who own Pella® view their windows to be the best.

1’__' s '.'H:lﬁlﬂ out more, contact us at 1-800-54-PELLA or WWW.PELLA.COM.
.I | @ VIEWED TO BE THE BEST™

'
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Radar Locates a Buried Past

Poring over radar images generated on space
shuttle fhights, researchers seek poteniial
archaesological sites in the Gk desert m

southern Mongoha, " The mages atlow us 1o
ser buned stream channels invisible on the
surtace.” savs lohn W. Olsen of the Univer-
sity of Arizona, who works alongside LIS,
Russian, and Mongolian scientists. * They're
a clue to past ecological conditions and
IVITE sites,

With the radar images provided by NASA
ard] the image- proCessing sotware company
ERDAS, Olsen's group lekcated seversl sioes
that vielded stone tools, as vet undated, creat
ed by carly humans in @ regaon long thoagh
i be tso arid for settlement. Datable stom
tools and other evidence found in a cave
madicate that it had been hived in itlermit
tently for af least the past 125,(00) years
“T'his cave offered easy access 10 waler, gam
ark] stone for tools—Dbasic magnets drawing
people there time and agan,” Csen says.

The Swedish Nightingale Lives On

Che was covered with dirt and cobwiebs and had a hole in her abdomen, but
when antique dealer Karl-Eric Svirdskogp of Goteborg, Sweden, cleaned ber
up after she was found m a barn outside the city, he thotght she was a saint
“Whao created vou, and where did vou come from?™ he wiondered

Now Svirdskog believes the five-loot
sik-inch carved and painted figure (left)
represents Jenny Lind, the 19th-century
siner known as the Swedish MNightingale.
it was, he says, the hgurehead from the
American clipper Nightingale, named tor
Lind and built m Portsmonth, Mo
Hampshire. Experts on lgurehéads say i

is impossible 1o bé sure, but her hair and
clothing style, her wood—North Ameri-
can larch—aned that hole for a secunng boll all suggest e may b IuT'EII:

antic in the 1R90s. But Svirdskoy learmed thad

Nighringale sunk in the At
the ship had been converted to a bark 1o southern Norway m the | BB0s, so ey
ngurchead could have been removed then How it got to 2 farm in Sweden,
where it served us a scarecrow before being stored in the birn, is tmknown,
Lind remusins a Swedish heroine, even adorming the nation's curmency (above)

il . ._|_|.I.-.
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Some artwork you value above all others.
That's because it was created by your child.
To help protect your budding artist, LeSabre
comes with standard anti-lock brakes. Visit
www.lesabre.buick.com or call 1-800-4A-BUICK.

“ = | 1|\|.I-r|'. 5 I | 'L & EEFF Y .
Lrfaber s o eegotennd rrddemar® of GM Carp Buckle upe Amavica!
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Ancient Menu
Dug Up in El Salvador

A volcanic erupizon 1400 years
ago sent residents of the Salva-
doran village of Joya de Ceren
flecing before it buried thesr
thatch-rooted homes under 16
feet of ash. Everything left be-
hind lav untouched until archae
ologmists led by Society graniee
Payson Sheets began to unearth
this New World Pompeii. Now

in analysis

of food and

other itonis

from the

homes {right,

if & Com-

puler recon:
struction ) provides a detailed view of the Maya villagers
lifestyle. They ate com, wild and domesticated beans, and
sejuach, splced up meals with an array of chilies, cooked
food in cottonseed oil, and wove cotton cloth that they
probably traded for obsidian

“These humble villagers had a very good life, probably
better than that of the people living there today,” says
David Lentz of the New York Botanical Garden,
fvidence comes largely from seeds, swch as this one from

i chili peppet’ | clectron |.|1n.:1'1-"t;*.f.l-[l|r. abawe left ), lound tn
viessels like the serving bowl at right, whoase crab image
shows another item on the Ceren meno, Lentz was sur-
prized to find cacao seeds in abundance, " Historic aciounts
tell us that chocolate was a drink for the wealthy, but the
ordinary people at Cerén had all they wanted.”

WL, ST RTT LA, DN LF Ty o) | TR BT AT LB A LEE T
BT AT LR F]_.||. LR CE R
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You can’t prevent ®
a flood, but you can
prevent a disaster.

Since homeowner's insurance doesn't cover
floods, you may be in for an expensive surprise.
It's m fact that may come as news to many people, and
often 100 late: only flood insurance covers floods.
Available through your insurance agent, it's the best
way o protect your home and family when flood dam-
age occurs. And compared o going into debt or having
1o qualify for disaster relief, the cost of flood insurance
i5 a drop in the bucket.

Think you can’t be flooded! Think again.

Even if you don't five near water or live on a hill and
believe you're safe from floods, just listen o the news.
Experts report thar weather patterns are changine
frst, and so are your chances of being flooded. In fact,
last year, two out of three federally declared disasters

were flood relared. And what's more, 25% of all flood
claims came from arcas no one considerad high risk.

Talk to your insurance agent or call us now far
free information.

But act guickly. While a flood can strike as fast as

Fumitune | wreT Asscistion repons. Fleumes rrsen avorage
clatsn peymonrs. Lrnal paymess may Jiffer.

1 ISSB-CALLFLOOD vt 446

L} |} L
FERLA T, MU T I b s A MUY 61N
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Wooden Indians, and
a Host of Others Too

Anyone who walked through o
1.5, town in the 19th century
waould have recogmuzed these
shop figures. Usually crafted

of wood by ship carvers who
branched out from creating hig-
ureheads and thought of them-
sglves a5 being in the " irmage
business, the shop figure was a
landmark, a piece of adverhsng,
a silent shout to o passeriw,

Between the | B40s and the
| 8905, the peak of their popular-
ity, "they were everywhere, says
Ralph Sessions, curator of an
exhibit of 60 such shop hgures at
the Mustum of American Folk
Art in New York City. *The idea
was that it a store had a great
or interesting Sgare, 1t would
altract attenthon, and people
would come .

The most famous igures were
“cigar store Indians, such as Lhe
"Indian princess” (far right],
who linked tobscoo and Native

r

Americans in the popular mind
One tobaccomst lamented thal
his hgure cost as mmch a8 hs
stock, Carvers created a wide
ranging cist of characters, as
seen here, from léft: the race-
track tout; the Turk, also assodi-
ated with tobacon; Father Tlme;

and the firchghter, this one com:

memorating Columbian Engine
Co. 14 in New York City,

“It became 4 real fod,” Ses
sions says. " They depicted all
sorts of characters: baseball play
ers, theatrical stars, politicians.”
And many figures reflected the

>

i T = HiTanl & ATETEN T

A L, MR TSETHUAITTL, 1R gl A lees
TTRE WL O Seli—Sal s e &AT

RS THRMER WIS T Sy PR ST L
Phiakchy aa bk by o nkoy o T D R TS

Ehe Arricrio o
|SeEpEs s nobie savage.
s Bares were carved out
of American popular culture
hich was mainstream Anglo
American, Sessions says.” What
we consider derogatory now was
mirre acceptable then.

Eventually the custom ran its
course, The ranks of ship carvers
shrank as metal-hulled vessels,
without hgureheads, replaced
wooden ones. Panting and
maintaning a shop higure was
expensive, New types of ads, pri
marily color lithographs, could
be created cheaply and changed
whinever advertisers wanted 1o
deliver @ new message. Shop fig
ures were seent as old-fashioned
itages froom an earlien, vanshed
America. By century’s end, the
carved shop hgure was fading
nto obscanty.

.
ey
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Shipwreck Victim
Gains a Face

Hutting & lace on luistory, € KPeTis have
created a realistic bust (below) based
an the skull of an unknown sailor who
totled on the Belle, ill-fated flagship ol
French explorer Sieur de La Salle (Geo
citAaPrHIc, May 1997), The sailor's com
plete skeleton was found atop sodden
ros e i the how of the Belle, which sank
i Mataporda Hay in Texas m 1686,

' of the frag
e skull, specialists used an extraonds-
narily precise CT scan and ultraviolet

Temporary Engligh Homes Last and Last laner. After moving throogh & series of

asts and molds, they panted a white

[0 prodioce a resn modde

BT PN WL PHES R T Gl T

Herbert Austin's small auto factory outside Birmingham, plaster-of-pars sl with coloring
England, grew tenfold in World War | when it switched thought to be charactenistic of a sailos
foy Friureit o :|;.J||.I':1_1!. |."|'--.|_'l-.'r.llr.' o house his workers, he [rom MNarmandy,
erected MK pretab This helps us muake his story more
nicaled cedar howses personal, make it real,” says Donny
imported from Alad- Hamilton, a Texas AfM University
din Homes in Bay nautical archacologist, ™ We e gving
City, Michigan. Ner him an identity,” Researchers hope (o
vings authorities issued ke it even more persanal by learning
i mete Ave-year the sailor’s name and role on the ship

fior habitation” license

for the homes in 1917,
Last year Austin

wrmasnes  Yillage won conserva:

ton status; changes in the appearance of the homes miust

b ||1|'.'||'.|--_] LRIt ||_'I.j| afficials. That PIEJ'_"-'L"E: F'.JI'I'!'.:'.'tij'
residents like Arthur White and his neighbor Rita Walters
(above ), whose mother sat gi the wheel in front of her bun
palow decades ago (top), Says George Dirywood of the Austin
Villape Preservation Society, “The condition, with central
heating and indoor bathroomis, is as good as it was i 191 '

M =1 151 ane

Buyers Link Wine, Geography, and Song

Hear the tune, buy the wingt

Ferr twio weeks, music blared in an English super-
ricitkit abaove .||_'-[1i.|:.'- il ._-__11|',4|.|;|.'.';=-||' bettles ol French
ind German wines. Nearbwy, a team of Uniiversity of
| elcoslet I_l.'.'u_j|||,'-.||_'|-.|'-. monitored buyvers choloes. When
French accordion music played, French wine outsold
(ierman varetics by a five-to-one ratioe Bul when G
man beer-hall music oompahed, buyers boaght wo
hottles of German wine for every French bottle. Only a

A ;::l!r-.ﬂ_'r- _||‘|r'|||'_|:|'|_|—-||| WEIE &ViET AYAET, |J|.!|| TS
plaved a role 1n thea deciston, savs researcher Jennider
Mo Eendnok ™ H vou §Ih 1 v by a -::ll.'l.'“l: ILETN, TTRLESAA

won't affect your chotce,” she savs. " Bul if you're undes

| 1 B | 'r.
bain, e ool be an miluencing [acton

TEXT BY NORLS WIITNTHRALE

EATINNEAL GECHEAPHII 8 AT I'-_J'-.I:"



le irue measure III- SUHOCCESS il'l lirl‘

isn [ money, [ame or power,

It's Iﬂu h lines.
|"

r‘

In il&e you can nevErF&uﬁ]'n too often or sthile tﬂuﬁ \*lirut:h is why you Ehu:rf.i '
know about Celestial Seasonings Mood Mender” hd'ﬁal h]EH‘latE the soothing way
ta 'help maint@inlyour sense of happiness and well h-emg With matural
Ingrﬁdlanhs, including St. Jehns Wort. Part of a complete [ine CQE
supplements Fitn Céestﬂ]&as@m All guaranteed |
. for potency, consistency and. "Elty For more

’ ﬁﬁlﬁmﬂtm"{ P*j us at Wﬁi’MMeﬂmh&&*&amngicm.




COoOUDTtPrY stars

doen't just p | U g

into Clmplifiers

anymore.

In order to reach a big audience today, you've got to plug into some
serious technology, So mavbe its no surprise that the folks at The
Nashville Network® have installed o little of thing called metronet™ It's
a digital fiber-optic network from BellSouth that helps TNN send video
signals live, erystal clear and pitch perfect from Nashvilles hottest
music spots to millions of viewers all over. High-speed digital video. Just
ane of the many werys the whiz kids keep big businesses humming along
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V lew our planﬁt ﬁjom the
best seat 1n the universe!

: : b - ey %A Froland
magine lookimg down at Mount bEverest...ghmpsing the entme [Sew B2ngland

oastline ar ence...peenng into the white heart of a hurncane...and flying

through the hght storm of the aurora! Oy makes these amazing views pos
. - - |- & o - = i5 I: r-! F !'I TR T v I 5 i 5 I i -I1'|i
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It ran > | E_* :
on diesel in Alaska, ;
’ brandy in Brazil, covering
265 000km across three
continents.
ol Then

# it was time

for its

first service.
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United Nations Development Programme

..works with people around the world

to protect and renew

OuUr natural
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Because

Every
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"he Hﬁiﬂ Dutchman in person, we thought,
when he ililll on board. And we were right.
u-'d'hﬁdtf'gu his seat belt fastened

before he asked us for a tot of rum. [ i

With this wonderful north-north-westerly
behind us, we'd be sailing with the wind,

h-uli-u-dmhduhwnhhlriup
when the sun came up over the port side.

Just like the movies, we Illiruuh}.
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d and the Saab 9-3 begin?

Such a question may well arise when driving
a car engineered from the driver outwards.

Take, for example, the driver's seat

While the deeply contoured backrest holds
you firmly in place, the Saab’s movement
transfers directly to your body.

A feeling which Is enhanced by the car's
centre of gravity being located at hip level.

The result is that you actually feel like part
of the car itself, Joined at the hip, as it were.

And that’s just the beginning.

We haven't even started to wlk about the
1400 engineering and design improvements,
which together result in a more intuitive
driving experience.

To find out more you could call 0800 626 556,

or visit your nearest Saab dealer.
But hopefully your intuition will be leading

you there anyway.
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REMEMBER W _
ALL OF EUROPE WAS W JUR REACH.

xtensive Europe: " mkq Do business in Europe and you will .":'. Ir/
:nilﬂt dﬂtﬁﬂﬁnm rnther than stamps. Sabena has created a unique network of 0 f
more than 70 major cities and regional business destinations. We fly you across _ ,.J, -
the continent in a minimum of time with finely tuned European schedules. This is o i
why you feel at home when flying Sabena. |
httpahwww. sabena.com
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FOR A 24-HOUR WORLD.
THE 24-HOUR WATCH.
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surfing SoHo.

THE PLACE: Rushing
past an open fira
hudrant on o steamy
Mew York oftermoon.

THE CAR: The quick,
agile DeVille Concours
with one of the most
agdvoncad traction
control systems in
the world.

THE MORAL: It's fun o
moke waves

DEVILLE
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/7 I.S where

we come 1n

somewhere arpund 200 trips to work, 23 runs for groceries, of 10 trips to the lake, '3 time for
L tripi te the dealership with your Ford, Merdury or Lincoln Tar Quality Care scheduled maintenance
Your vehicie will be thoravahly checked and safety-intpectad according to precise specifications. By paople
speclally trained and eqguipped to work an it. So take your vehicle to the place i1t all ‘hegan. Foi
Quality Care, see your Ford or Lincoln-Mercury dealer, It's a short trip that pays off in the long run,

To f=arn more, visit us al www.qualitycareservice.com

@ [ @ it ey doian Quality(are
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Superstorm Coming!

e af the worst wwinter starms
ever 1o ht the Uniated Stiaties
punctiates the sky over th
Wlantic seaboard 1o a color-
enhanced satellite image (lowe
right ). Boen in the Gull of Mex
o, the superstorm of March
|99 raked the East Coast, deli
eringt deadly sed surpes; torna
does, and Dlizzard condifions as
far south as Georma, In soime
places the record -breaking low
presaure system genorated winds
topming a hundred miles an

| .
hoviee, Thie new MNatuinal Ceea

praphic Specul “Starm of the
Lentary tracks the monstrous
stormm ane the havoe 1| wreaked
LTI those wha felt the
STOTIT S W ith w s 94 Jronep il
tudents {upper right) trapped
witle comypung in Cateal Simok
Wountams National Parg. Thes
endured sulbyrero codel, waast-high
srio, anid screaming winds unil
they and thelr Bcalty leaders

Wi Iesc ol AR

B PROGRAM GUID
National Geographic Specials

MNational Geographic EXPLORER
BHS. Sundavs | T

Mational Geographic Videos and
Kids Vigeos _al 1-8D08S7 518
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We're not just changing the bag,

we're changing the way you look at dog food.

Next time you look for Purina® Dog Chow® brand dog food, you'll not only find a new
bag, you'll find the advanced nutrition of reformulated Dog Chow. It's new and improved
with a blend of high-quality ingredients and nutrients - like poultry protein and rice, for
high digestibility. Complete and balanced to provide averything your dog needs
to be his best. Introducing new Dog Chow® Nutritional Excellence Formula from the
exparts at Purina. You're never going to look at dog food quite the same way again.

B.COILIN.

VEidt amat marte i al o i o Jibd vy @ 1908 Raksion Puring Company



North America’s hidden treasures are waiting to be discovered.

HKOA
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Paddles or Propellers?
Can Old Tires

Chndet vy sowin b harder "'.-"||" 'y SmE“ Gﬂud?

k = 1 i
I Minnesotw s million-acie Boundary

Witers Canoe Area Wilderness, Two What to do with the
Bilhs Bedaire LConpress would wllow ai It timithon fires
ICTEASE 1 T lart0al wse on SOeee Ol '_|||-|'-'.l..|| dWAEY T I'!||_
LHe arca | IN) kake ey prrtagm LS, every voore
losed to miohor vehicles by oour Sammie are bumed to
arder i 1992 would be reopened te peerale eleciracily
trucics hauling molorboats between but an experiment
lahes, The majority of the 30,000 by Limiversity of
arsal Yators paddlie canoes i1 this "'-'mllu-: i liswa
nast heavily used of federal wilder chemist Kirk Man
esigs, Frahermen, mamy i the nearin fredh 15 more ¢ren
tovwt of Ely, complain tat motor re tive. He conks j %
toms deny them good Rshing spots shredded tires at mime L
has issiuie poes back a good 70 F&5°F inan arrless furnace and, after distilling the
years, fays Kevin Proescholdt, who gooey result, eventwilly winds up with limonene, a
headds Priencls of the Boundary Water manor campanent in the ail of lemons and other ait
Vilderness, "Sometimes vou can hent rus. The extract could be used in flavorings and soaps
i OUEboard moler S or sevien miles i cormmmerca productiom ever bedomes feastlile
r thie F,
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LET NO GOOD DEED




GO UNEXPLORED




Deadly Algae Attack Leaves Rare
Monk Seals Rarer Than Ever

Snake Venom Strikes at Heart Attacks

Animals bitten by some snakes bleed internally,
because the venom contains an anticoagulant. For

the past decade researchers have studied snake venom
in search of a drug that would prevent blood clots
that can trigger heart attacks. Robert Gould of Merck
Research Laboratories thinks his company has lound
one: “We tested 11 Kinds of vipers and lound proteins Treating Toxic PCBs
in their venom that keep human blood platelets [rom With Toxic Plants
5l i._'!-.'_|n|._1 [u_:[_,'-':_'rl'l;u_'r_" Merck }.1.-':1I|11,'-'-ir.1'|.1 one of the

proteins of a saw-scaled viper's venom and used the a _I [OF AITOpOs, 8 LIcck go
knowledge gained to design a drug called Aggrastat. It less who determined the lengl

may save thousands of Lives a yvear.




B plan ahead.
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Spoilted Twertle (Ol gull Carapace length, agr |
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Sumviving nambern [nknaow

WILDLIFE

Un a cold spring day 4 spotted turtle crawls
out of its nocturnal retreat 1o bask on &
mossy bank. Restored by the sun’s heat, it
retums (o the water (o prowl the leaf hitter
and emerging plants for agquatic insects,
crustaceans, and frog and salnmander egps
Now and again, the little turtle’s bright
vellow spots, which turn dull and muted

when the carapace 15 dry, appear near the

Hliomn Paper Focsimile
.I.I__-|.I i gkl Edgigs Feial . 1 :

L lin Weght: 125- 350 ¢ Habitat:
| st iy Cinkasady aneld Clietwes, L anisils

Fhakricragshed by John L Behbes

AS CANON SEES IT

wiler s surface as 1t rises 10 breathe, f‘i[h:-ttal

turtles have evolved to contend with sea-
sonal changes, but are decliming from
habrtat alteration and fragmentation, and
pel rade collection, As a global corporation

(0 social and environmental

commitie
ELMICETTES, WE JOII 1N 1.".'I."T||'.Z|"|".'iL|.L'. eltorts o
promote greater awareness of endangered

species for the benefit of future generanons.
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IT's ALwAYS BEEN

For PeorPLE WHO GO
THEIR OwN WaY.

Its unique attitude captures the spirit of independence

like nothing else « Eldorado Touring Coupe with the Northstar

System » Theres no limit to where it'll take you.

ELDORADO

Live WiTHoOUuT LIMITS..

Cacittiac @

Call 1-80H-333-8CA0 o vigll “ n1l'lﬁ.ltl'.:ur|:n.l.j'- reEssrrEEd.
our 'Waob sibe af www oodllac oom [:. Cabinc., Elfoms, ks,
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7Assignment

W H LB F oroas the desert “on nothing that ever looked like

wel'ﬂthﬂring thE Hﬂﬂd A road 1o _.'|'-.|'-_.:_'r.||'i| the Mahameds, a family ol

nomadic Tuareg. “Sance my transldlor was a mun

tried to stay ahead of the ramy sepson, explams he felt uncomibortable in the women's tent, so |

k. ¥ - e | | " 2 % | am | -
rhotographer loanng Pinneo of her eight-country irengdly dide’t undertand a thing they were say
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B CASUADLA
On the Hot Seat

[ he hardest part of shooting th
Lascades, says pholographes
him Kichardsan, | FECINE L
i the st place.” Doring much
oo s vsil the mountons hid

CrE IS CloIas. Cied |"'-'|':'.'I.'I|
Ui Mount Baker (left) lim did
withowd L that would
protect s eves from acrid
furmes, " My glasses wouldn't fis
under them, and | need oy
plasses to see One thing T conld
08, [hotgh, was my camera

ens fopging up from the steam
[um gained a valuable lesson
frci

s Thme inside Cascidia
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OUR COURSES
ARE LIMITED T0
12 STUDENTS,
BUT OUR
GLASSROOMS ARE
QUITE LARGE.

Peopls whe've taken our courses say they laarned more about themselvas in that
ane week than they had in years. Which lsn't too surprising, whan you consider that we
have incredibly qualiflied instructors, Limited groups. A challenging curriculum
And whether you backpack. sall. canoe or even dagsiad, our classroom seCtings just

can't be beat. Socall 1-800-243.8520 and we'll send you 3 free color catalog today.
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“Lifetime guarantee? What do you think this is...
GM Goodwrench Service Plus!?”

If it were, vou'd get a lifetime puarantee on parts and labor:
Plus up-front pricing. Plus courtesy transportation.
For the select GM Goodwrench Service Plus dealer

near vou, call 800 96 GM PLLS,

Goodwrench
P

The 724 means better.
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coguide

Tranquilized wolves from Canada are muzzied
during transfer from pen to pen in Yellowstone
Mational Park. Muzzles help protect eyes and
calm nerves. No coaxing is needed 10 lure a wolf
into a large holding pen prior to its release into
the park (right). In Salt Lake City a tamed woll
travels with & Colorado-based program that dis-
courages the breeding of woll hybrids as pets

The Gray Wolf Returns

B The map on page 81 shows o
drastic reduction i the distr
bution of gray wolves i MNorth
America from the past ti the
present, What relationship can

W Current

fwolves and 1oday's

WO Rew el wWieet 1
rare
range of human settlement?

B The grizely bear und the cou
aar, also called mountain bon or
panthet, one lived momuch ol
Morth America, just as the walt

did, Like the waoll,

thiese animals were nearly exier-

mimated o maos! areas ol the

e 48 stales Tel ofber !-If‘._-'l_'
wild animals, such ag white-
tailed deer and mule deer, thrive
toxday in their onginal range, and
P Ay plices are £V maorn
RUITIETOUS MO than thoy were

a hundred years ago, Can you
"'”H':'""'r' I :'I:l' WoE vy |'lr-:'-';|_'|.'!|_'|'|
somie wild animal species but

il
elimination of others?

W in "Little Red Riding Hood™
._'I]:|J [rLans -|I_|'_|_'|' stories the woll

|"-'.'|.'|_-.| —{F TR |.‘_L'l.|— L5

5 |_'|-:-rlr.'|f..'|1 g5 a crally Creaiure
dangerous to peaple, The record
shows, however, that healthy
WOV |;|.= N |':II"r |"l.'l|l|":L'.
excepl in seli-dofenseé. In fact
they are so wary and secrethve
that they're often difhcaltl 1o
spot in the wild. Why did the
woll earn such a bad reputation
in the past? Why does the woll

stall have a bad repatation with
many ranchers who ragse cattle
and with
s sport hunters? Why, then

or shevp fora living

{5 e wiil i' L |_'--=;-u'..|r||g.' NowW rag-
idiv Iincreasing among many
other péople!

B (On pace 91 author D 2ias

[

radwick describes how wildlife
apents wsed immobilizing driogs
L0 caplure female wolt called

B11, then put her ina helico

and Hiow

Hetd

V6L mles Belore reles

i
Jvs sne

] ¥
ifng her Yel i andy 1 €

traveled all the way Dack (o her
muate. O average, how sy
mitles did the woll have 1o travel
each day? To RET an bdea of haonw
much country Bl | cromssed o
that short time, cxamuhe yous
WL FEZION URINE 0 1Oad map or
atlas. What towns or landmarks
lie 1640 mudes away friom yoLu
hometoman? How long maght i

tuke vou toowalk that far?



They say

computers make

the world

T
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Ar t'lll'lPli'f. ﬂﬁhﬂiﬁ]wngm worrld but we don't belleve in }'-.-lrlgl:ug the Farth. Which i

whv we try to minimibee the ervirorme it el tragpuady of evervthing we do. From product desiym to mane{acturimg
b Pecyvoling, (hinte stmply, success shouldnt be at the expense of the environmem WL ﬂ_
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Enwiremmental Achievement. Not lor doing something extraordinary, But for doing something we beliewe in
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