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From the Editor = =

IT SEEMS ALMOST CRIMINAL, a lot of people think, to rip anything out of
a NarmtoNal GEoGRAPHIC magazine. But [ hope evervbody will make an
exception this month and detach the blue-and-red 3-10 glasses inserted in
the front of this ssue.

It was an unprecedented publishing effort to include these glasses in all
9.5 mullion copics of this month's
mugazine, but |'m convinced
they re the only way to do justice
O OUr COverage of two remar k-
ahle feats of human adventure:
the Mars Pathhinder probe and

the ROMLUS. Tt |.-1;|1|:|$.,I.Iiu|1.
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For all the memories 3-D
glasses conjure of campy Haolly-
wood scare ticks, in this case
the use of LI.'|.'|:""| h PETCEP 10T 15
no gimmck, Three-dimensional
image lechnology was funda

-
mental to the success of both - W) R - h
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In order to guide the rover called Sojourner amaong the rocks that
studded the Pathiimder landing site, Jet Propulsion Laboratory scientists
needed to know precisely how much space there was between them—
imformation that could be provided only through a stereoscopic view,

Likewise, because Trtanie 1s barely accessible, and then for only short
periods of ime, 3-D) imagery enables experts who have never been able
to board a minisub to study the wreck i greater detail.

And OK, I'll admut it. The 3-D Mars pictures were just plain thrilling
when | sat down with several staffers 1o look at them in our layout room
above ). With us was Randy Kirk of the LLS. Geological Sarvey, just one
of the experts who helped gather, select, and process the images, Thanks
o them and to our own Titane team, we all can join in the excitement
of exploration from 119 million miles in space o 12,500 feet bencath
the North Atlantic.
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By WILLIAM R. NEWCOTT

MATICINAL SEDLAAPHIT RENITH BTAFF

Images by NASA/
JET PROPULSION LABORATORY

Making tracks, the six-wheeled, 23-
pound rover named Sojournar took
its first tentative spin on planet
Mars on July 5, 1997, one
day after its mother ship, Mars
Pathfinder, landed on a rocky plain

in the planet’s northern hemi-
sphere. Seven months and 119
rmillion miles from Earth, human-
kind's first Martian outpost in 21

years revealed a dusty, boulder-
strewn world sculpted by wind and
cataclysmic floods. For a Martian-
aye view of the red planet, use the
3-D glasses found in the front of
this issue to view stereo images
taken by the lander's camera, indi-
cated by the glasses icon.




Welcome to the red planet
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Just half a mile away and about 150 feet tall, the Twin Peaks west of
Pathfinder were unreachable by the short-distance Sojourner. Never-
theless, the hills, as well as a nearby impact crater, wara important
signposts: Jet Propulsion Laboratory (JPL) geologist Tim Parker con-
sulted decades-old images from the Viking 1 orbiter to triangulaie
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the landmarks and within hours pinpointed Pathfinder's where-
abouts. The lander was equipped with a stereo camera so scientists
could view the surface—like the area in front of the Rock Garden

(balow}—in thres dimensions to understand the topography and
navigate the rover.




On the edge of a shallow
swale, a lineup of rocks
named, from left, Shark,
Half Dome, Moe, and
Stimpy dominates the
Rock Garden. Those
angled to the northwest
indicate the direction of
flow of a massive flood
two hillion or more years
ago, which also carried
rounded Stimpy heare.

INBGE FROCEFEMG BY T FARKIN
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Dark, gently sloping dune
forms about ten feet
long—the closer one
named Mermaid, the
other not named—are
composad of both fine
and coarse materials that
have been shaped by
wind. The hill spanning
the horizon more than a
mile away is the rim of
Big Crater.
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Blue sky at night . . .

The satting sun tints the sky bive (plrove) as light is scattered by particles of air
borne red dust. Similary, scattering by tiny waterice particles lends a blua hoa
to wispy high-aftitude clouds passing overhead near dawn (right}), Gray clouds
Ibalow), colomd by oy dust particles, give an overcast moming an Earthly quil
ty—~0n a clear gay the Martian sky s buttersootch




HE MIDSUMMER SUN wis Digh i a clear
vellow-brown sky. The morning's filmy
blue clouds had dissipated, and the
lemperalure was B F—way up lrom
last night's low of nmunus 1007, A brecae
wabred from the west mt about eght miles
an: hona
A perfect afternoon for a drive on Mars,
Gingerly pushing a jovstick, |1 watched the
rover
naned Sojourner eased away from the Mars
Pathhinder lander, which had carried it to this
hILI'ifr )
Earth. The two-foot-long vehicle rolled along
a Mars landscape replicated from  images
beamed back to Earth after Pathhinder's land-
ing on july 4, 1997
| was not, of course, commanding the real
rovier, By the time [ sat down at this computer
termiinal at the Jet Propulsion Laboratory
('L} in Pasadena, California, Pathhinder had
becn oul of contact bor weeks. But if the lander
had still been alive. I could have been plotting
real rover maneuvers at this computer,

computer screen as the six-wheeled

drtvin 11|.|i|| 119 mullion mailes from

HETLIRN TO MARS

An intriguing collection of rocks lay a few
vards to the left of the rover, but a pair of good
size stones scemed o block my path, Luckily
| wus wearing hquid-crystal 3-12 glasses that
enabled me to see depth on the flat computer
monitor. There would be just enough room for
me Lo sueere SO jOuUrne '.iuuul_é_'lll—-! tllnllk:ht-

“Um, yvou may have a problem there, said
4 charitable Brian Cooper, who designed this
virtual-reality compuater program for the Jet
Propulsion Laboratory and served as the pn
mary designated driver for the actual rover's
three-month mission, From this very console
i his JPL ofhce, the bearded, shirt-sleeved
Cooper plotied the movesof the interplanctary
dune buggy,

Fortunately lor the -LLS: space program, my
mishap happened oft-line, As
opposed 1o my blunderings (somehow | found
a way to make the virtual rover rise into the
air and iy off into the distance, growing ever
tinier as it disappeared over the Martian hori-
eon ), Cooper found routes around barmers,
stopped o spin the rover ¢ wheels 5o scientists
could study the smils stirred up, and cozied up
tor rocks for closer looks

‘Don't feel ton bad,” Cooper told me, "We
spent s0 much ime moone area that T nick-
named it the Bermuoda Triangle”

With the gogoles ynd video-game graphics,
| seemed like enticelv too much fun
tor' real science. In fact, from the beéegimning
there was o vapue sense of gooly abandon
o the Pathfinder project. The spacecraft was
designed, buailt, and launched 1n three vears
I'he mission's total cost ran 265 mallion dollars,
one-fourteenth the amount of the last suceess
ful Mars misstons, Viking 1 and 2, i 1976, The
rover wils o cufe that o copy became one of
the most popular Hot Wheels toys ever pro
duced, Even the landing was offbeat: At 1,165
feet abowve the surface, after being slowed by
the atmosphere and a parachote, the lander
sprouted multiple wir bags, cushiomng itseld
inside o huge beach ball. It bounced more than
|5 times across the Martian surface before
rolling torest on a gentle slope.

Uhe it l*'-_LEf;. wiere deflated and cranked hack
around the lander, which then unfolded s
petal-like shields to reveal the, pavload: the
Imager for Mars Pathhnder (IMP), o stereo
scopic camera with 24 hlters; the Atmospheric
structure |J1-.r|I;r|m'1:|l.""-.‘IL'h.'an]n-ll'lr | ASLIME] )

1T1%) I-:|._'_.!|; L H I

this o




paclage to record daily weather: and the rover
itself, with cameras on the front and back and
an alpha-proton x-ray spectrometer |APXS) to
amitlyre the makeup of Mars rocks and soil.

That may seem like an ambitious lineup, and
those devices did come up with some remark-
able discoveries, But at its inception the main
aim of the entire Pathfinder mission was
simply 1o get something—anything—safely
aon Mars,

“This was primarily an entry, descent, land-
ing demonstration,” said Matthew Golombek,
the ptoject scientist whose wide-eyed smile
and unbridled enthusiasm endeared him o TV
viewers as Pathfinders: spokesman, “Alter we
had the thing on the surface, whatever we did
was pretty much considered gravy,”

From his windowless little othce on the JPI
campus, Golombek oversaw the Pathfinder sci-
ence mission, ~ They probably let me have the
job thinking | wouldn't cause them too much
trouble,” he smiled. "But 1 thought it would be
silly just o =end o red brick to Mars. | figured
we should try to learn somethmg new.”

The learning began even before the landing,
During the descent the spacecraft recorded
infornmation abowt the plinets atmosphere.

Finally on the ground in a region called Ares
Villlis, the IMP camera showed rocks—large
andd small, angular and rounded, dark and
bripght—stretching to the horizon. To Golom-
bek the landscape was gratifvingly fmilir.

“I'spent two and a half years worrying about
the landing site,” he said. "We knew [rom old
Viking images that there were aréas of Mars
that looked like they had been formed by cata-
straphic floods. On Earth places like that are
where vou can get a variety of rocks, so tha
was where we wanted 1o go.”

As 3-D images of the surface were processed,
it became clear that some kind of trough lay
st beyond a nearby ridee. Set on the trough's
edge like books ona shell was a collection of
angled rocks. The consensus grew that what
carved the trough and depasited many of the
rocks at Pathfinder’s landing site was a flood
whose volume may have equaled that of all the
Great Lakes,

Anid when the rover ventured off the lander,
it saw rocks that are possibly conglomerates,
a tvpe of rock that forms over millennia as
water rounds pebbles and cobbles and deposits
them in a matrix of sand and clay, " That means

18

there was omce Hguid waler on Mars,” said
Golombek, "It suggests a very different climate,
perhaps one where life conld have developed.
That raises the questions: IF life developed,
what happened to it ... and il not, why not?”

ROM THE BARLIEST TIMES humans knew

thete was something different about the

bright red heavenly body that marched

across the night sky out of step with the
steady progression of the stars. The ancient
Sumerians, Greeks, and Romans associated i
with their god of wir, unaware that its blood-
red color was merely evidence of a world cov-
ered with iron oxide dust,

fn the lote 1800s an Italian astropomer
named CGlovanni Schiaparelli mapped what
he described as camali on the Martian surface.
The word can mean either natural channels
or artificial canals, and Percival Lowell, a Bos-
ton millionaire and  astronomy enthusiast,
seired on the more tantalizing translation. He
decided he would see those Martian canals for
himsell. And he spared no expense.

Lowell called the Arizona mesa on which he
edtahlished his observatory Mars Hill, Back in
1894 it was in the middle of nowhere. Today
it's a fAve-minute drve from where old Route
f6 passes through Flagstaff Stroll up a path
wity—past the domed muusoleum where Mr.
Lowell's remains lie—and you're at the door of
the wooden cvlindrical building that houses
the 24-inch refracting telescope he brought (o
the site by train.

Lowell spent vears squinting through the
telescope, drawing the imncate patterns he
saw-—ir imagined he saw—on the Martian
surface. The canals, he said, stretched from
the cold ice caps to regions closer 1o the equa-
tor. It was clear to Lowell that Mars was a
drying, dying planet and that s ingenious
inhabitants had created the canals in a List
ditch attempt to survive,

I owas, neediess 1o say, one of the great
wrong guesses in astronomical history. But
Lowell helped propel & century of Mars
studics—along  with  classic  science-fiction
books and movies that planted the seed of
Martian curiosity in the young minds of more
than a few tuture scientists.

Science hction aside, Mars is in many wavs
retnarkably like Earth. A day on Mars lasts
24 hours, 37 minutes. The Earth's axiq nilts at
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MEN FOR MARS share o [ubwlant hug when
confirmation of Pathfinder's successful
landing was beamed 1o Earth July 4
1997, Chie! enginear Rol Manning
lacing camera, will continuea his role

in all robotic Mars axploration—a 1ack
that will extend through the next dec
ke, NASA plans at least Tour mome

migsions. all of tham with landers,

cight-by-ten gloss

irm

thizs will be the most expensive

cver Laken.,” We laueled
- 1
[Pavs later Observer fell silent.
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| he age ol spending a decide

il dn ora i
more developing, bulding, and launching a
pace probe was over. NASAS chael
i, !

| | | | | =}
teart in theee words — Faster, better, -.I':-.'-'-T". I

:. an Lwinl

wrmmmariged the futuire of space explora

T

MASA annoumeed  thal pRire  parts o
Cibserver would be assembled on 8 new crall
called Mars Global Surveyvor. It would Ty
lmunched as soon as possible, the first 1o a
series of Mars orbiters, landers, and rovers

that mclheded Pathhnder

With 1ts three-vear deadline and  strnict

badget, the desipgn and assembly of

‘athhnder
space project before 4. In the

cld davs a device ay mplex as the

wils unlhike any
rittcal anel ¢
IMP camera would have been bt entively by

1414, w5

. o Fin |
money, the final assembly and testing was dom

d HOVETImICT
by scientists, engineers, and graduate students
Aql the University of Ariroma Lunar and Plane
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"t the past, large teams were commaon on
this kind ol project satdd. Peter Smith, the
imaging team leader who conceived the can
era at the University of Artzona, helped build

it, ind then supervised i

Thiz had no mor

Ooerdlion on Mars
than I:Il_"|_|||||'-'|.|_|_'-. Iradi

Lidvia IV with contractors the cost of the camera

wiotilld have mn in the tens of milbons of dol
lars, Ours cost less than s1ix million
|-IH |'!'-."-’.I'~.j'.'..|

comifortable in kit polo shirts than

and obviously more

AEY ||1|:|;,_' elve. Srath recalled the hec

tic last days of bulding the Cameri in
[Jecember 1995

e motors Tor pointime the cam
era arrived here at th
[ Yecemibier
at L December 249

IIversity On
M, and the camera was due
[hat was the
(hristmas from hell, bul we sworked
very long hours snd got the [::IIJ‘;.'
packaped af 42 on the 29h

Betore sending the camera to [P
mv colleapues Chris Shinohara and
BHab Marcialis and 1| put it o my din-
ing room table and toasted it with
warm beer, the only thing we could
hind at five in the morning. Thatl wis
el team spirit,”

| he Globa

first. in November 1996, Pathfinder was horlad
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a month later, On a trajectory thal

il spac

brought it to Mars two months sooner. | he

media sensation Pathimder caused was unlike
thiat of any SPalce Program since -".|1|-!|-'-. i-the
first month of surface operations the [PL Miars
Fathbmder Internet st

dentied 566 milhion hins,

refsiered an unprece

L
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WIS
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L !

much danger of jcalousy,

At that moment my ove couehit -.:!'_!'I (il a

rec kK named Moe, so named, il -L|'|'-.'.-::'-.'-.5.. oot 1t
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THE ATMOSPHERE
OF MARS
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MORNING ON MARS Drings wild tlampal

alure changa. As the sun warms the

surface, heat rises in eddies. Measurg
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communications system Show Lhiat

Mars has a metalhic core, The Mars

Gilahal Survevor detacted no global

magnetic fiald but rather many local

lzad fields and gravitational anomalies
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tian surface, As it orbits Mars, Global Surveyor
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wality camera has revealed that the walls of

Valles Marineris have sharply defined layers
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dtimeter, which measures the distance from
the satellite to the planet's surface, appears (1o
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low by immiersing the chamber in a refrigerani
bath. A vacuum pump lowered the air pres-
sure, and an ultraviolet lamp simulated sun-
rays unfiltered by a thick atmosphere.

1 killed the slime mold,” he reports 30 years
later.

[espite that, McClegse is the chief scientist
for JPL's Mars Exploration Program, setting
the strategy for an ambitious series of Mars
missions that begun with Pathfinder and Mars
Gilobal Survevor.

"We'll be going back every 26 maonths,
ecach time Mars is at its. optimum position
with respect to Earth,” he said. Pairs of
spacecraft—one with an orhiter, the other with
a lander—will be launched on separate rockets
to the red planet, Besides carrying their own
scientific equipment, the orbiters will act as
relay stations transmitting data back to Earth
from the landers.
® Late 1998—carly "9%: Mars Chmate Orbiter
will carry cameras and equipment to study
the atmosphere and the surface, Mars Polar
Lander wall settle near Mars's southern ice
cap—thought to be frozen water and carbon
dioxide—and take samples with a robotic arm.,
Two small probes will be dropped into the
ground to search for water. No rover will be
mclided.

o March 1999 Mars Global Survevor will
attain a circular orbit over Mars's poles. Capa-
ble of imaging objects the size of a large desk,
it will map the Mirtian surface. Other instru-
menits will continue to study Mars’s localized
magnetic iclds. A laser altimeter will measuore,
to an accuracy within a meter, seasonal changes
in the height of the ice caps.

e 2001: The new millennium begins with the
launch of a new orbiter and a lander, ideally
with a rover payload. Considerably hardier
than the fragile Sojourner, the 2001 rover will
collect rocks and soil samples and cache them,
Scientists will select the landing site based on
high-definition data collected by Mars Global
Surveyor and Mars Climate Orbiter,

e 2003 As i the 2001 mission, this lander wall
be sent to an area with rocks most Tikely
to bear evidence of past life on Mars, Again,
the rover will collect and cache rocks and soil
samples,

e 2005 The birst round-trip mission o collect
rocks. Using technology not yet developed,
a lander will head lor the most promising of

RETLURKN TO MAKS

the previous landing sites. s rover will collect
the rocks and soil samples cached by an old
rover. Samples will be brought back to Earth in
2008 for detailed study.

"I plan to be here through all the plinned
missions and lor subsequent sample-return
missions as well,” said McCléese. “We really
don't believe a single sumpling will tell us
everything we need to know about Mars”

Already completing his camera for Mars
Polar Lander, Peter Smith both revels in his
wiork and longs for something more. Wearing
a pair of blue-and-red 3-D glasses, he studied
4 stereo panorama of Mars mounted on a wall
of the IPL auditorium.

“H I have a regret, it's that we Jost Pathfinder
just before the Martian dust storm season,”
he said. "l tell you, 1 would have loved to
sec A big old doud of dust rodling up from
that horizon, It would have been like the Duast
Bowl, only a whole lot bigger, covering the
entire planet.”

And, presumably, louder. Perhaps we'll find
out in 1999, when Mars Polar Lander settles
in near the South Pole—with @ microphone
an board.

Smith stepped closer to the mural for a look
at the panorama’s most distinctive features,
two hills he named Twin Pealis,

“They're a half mile away, and we couldn’t
get there with the rover. But our next-
generation rover will be able o drive bevond
the horizon, leaving the lander behind.

“We can't afford to launch a heavy rover that
can drive hundreds of miles; however, &0 the
irony is that when yvou go to Mars cheaper and
faster, it actually takes longer to really explore
it I'd love to see a Mars program that would get
humans there in our lifetime,”

In & fit of optimism, then President George
Bush suggested that the US. should land
humans on Mars by 2019, the 30th anniversary
of Neil Armstrong's first step on the moon, As
the years pass, that possibility seems to dwin-
cle, But just imagine the year 2008, The sample
mission comes back with o rock that bears
evidence of fossil remains,

There may have been life on Mars, The only
way 1o know for sure would be to go look.

We'd still have eleven yvears. We got 1o the
moon in less than ten.

Leurn maore about the Mars Parthfinder mission at
www. Rgifroiprograplic cony fogiunes/ S8 magra
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New York's

Yearning to breathe free, a new wave of Chinese immigranis



paurs into Manhattan seeking liberty and a fresh start.






On the prowl during o Chinese New Year porade, a yellow lion with white "hair”
[symbolizing the wisdom of old oge] confronts a youthlul rival. “To lock like lions,”
says a middle-oged resident, “they should wear black kung fu pants, not dungarees!”



By Joel L. Swerdlow
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UESTS TAP CHOPSTICKS
on teacups as the young
couple lean closer to
kiss. The bride, Feng
Jheng, is: 21 and sews
garments in oo Sweal-
shop, The groom, Tian-
Li Li, is 28 and ‘head
cook in a restaurant. Her fingers rest on his
shoulder. The crowd, totaling nearly 200,
cheers as their fips touch.

Cheers also come from three other wedding
celebrations in the Silver Palace, one of the larg-
st restaurants in New York City's Chinatown.
Whaiters push trolleys of shrimp, noodles, and
meathalls past tables with plates of oranges and
watermelon seeds, The rug, tablecloths, wall
hangings, mapkins, streamers, bride's dress, and
groom’s boutonniere are red, a symbol of luck
in Chinese tradition.

All the newlywed couples celebrating today
are recent immigrants—eight men and women
out of a guarter million Chingse now living
or working in Manhattan’s Chinatown. With
thousands more living nearby in Queens and
Brooklyn, Chineése constitute more than
3 percent of New York City's population and
are one of the city’s fastest growing ethimic
groups—ihe largest concentration of expatri-
ate Chinese owutside Southeast Asin. Aboul
12,000 arrive here legally each vear. Just as
many may come in illegally.

I have come to Chinatown to get a-sense of a
place that seems like a foreign country, full of
energy and exotic language. With the exception
of groups from tour buses around Mot Street,
traditionally the center of Chinatoswn, almost
everyone is speaking Chinese, Signs are in
Chinese, and newsstands sell only Chinese-
language newspapers. People cowd around
pushcarts selling fried taro oot and scallion
pancakes. Roasted pigs and ducks hiang glisten:
ing in restaurant windows,

Most residents live in drowded tenements.

Freelance lrhulﬂgmpitﬂ {.“_muu-f.'.‘m (- HANG: 8 nalive
ol Tabwan, now works our of Faltimors, Maryland.
This ix hin forst story for the magatine

LR

But Chinatown also has a few high-nse apart-
mients, occupied mostly by middle-class and
retired people, and blocks of renovated town
houses with three-story atriums.

Until the 1980s, when China began to ease
emigration restrictions, Chinatown covered
about a dozen blocks in lower Manhattan
dominated by restaurants and curio shops
(map, page &4 ). Today it sprawls halfway across
Manhattan, occupying approximately six times
its original area and, in the process, swallowing
large sections of some older neighborhoods
arourid it To the north Little [ualy has shrunk
to 4 few shops and two blocks of restauranis,

Chinatown has rolled over the edge of the
Lower East Side, traditionally the immigrant
beachhead and the home of European Jews,
The head of a veshiva, a Jewish school, pleads
with me not to refer to her bldck as Chinatown,
| look around, Everyone else on the sidewalk
is Chinese. A man selling kosher pickles nearby
laments, “The Chinese are buying evervthing,
and he didn't mean pickles.

| pause 1o wonder what sense my grand-
parents—COisias and Ethel Katz—would have
made of 11 all. They came to the Lower East
Side from Eastern Europe around the turn of
the century, met through a matchmaker, and
were married in a soecial hall that s now a
Chinese apartment building.

“Does Chinatown have matchimakers?™ | ask
Zan Ng, who came here in 1975 from China’s
southeast coast, We are walking along Eas
Broadway, one of Chinatown's main thoraugh
lares, Newcomers call East Broadway “Little
Fuzhouw,” after the capital of Fujian, the prov-
ince from which many of them emigrated.

“There's a matchmaker,” Zan says, pointing
te a sign in a third-floor window, Most of the
newcomers here are single males. Indeed, some
villages in Fujian Province have lost more than
hall their population to the United States and
are now virtually devoid of working-ape men.

At a sidewalk food stand Zan introduces me
to lotus roots and sweet pancakes with peanut
filler. *“‘This is Fuzhounese food,” hesays, “If we
were on a street that had people from northern
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SWEARING IN H



TIGHT QUARTERS
Of the thousonds of legol and illegal Chinese immigrants who arive in New York City eoch yedar,
mary come from mainlond China’s Fujion Province and settie along East Broodway in "Liltle
Fuzhou" (right]. Signs of the time—for o marioge broker, o florist, a real estole ogenl, a driving
schaol—refiset o locol Chinese population that has quadrupled in the past 30 yeors.

Chinese university. In 1989 he helped dissident
students at Thananmen Square communicite
with Western journalists. After the killings
there, he came to the ULS, He does some trans-
lating lor courts and mmigration hearnngs,
teiches English classes here, and sleeps on a cot
behind a curtain. He savs he is ashamed of how
lve lives and asks that [ keep his nome secret. So
| call him Teacher. He mwites me o meet some
of his friends that evening at a dance hall,

The dance hall is up three thghts of stairs
above some shops. On the dunce floor the 20-
or-so regulars fox-trot under swirling lights
as Hong Kong spoap opera music blasts from
speakers. Most of the dancers seem to be
Teacher’s age. They live in Brooklyn or Queens.
Some are accountants or beauty technicians. A
few are unemployed. They come to Chinatown
o escape loneliness, to meet other Chinese
people, to eat the best Chinese food, (o rermirid
themselves of where they came from, “It’s fine
te be young and in Chinatown,” one tells me.
“But if you're not young, life here is too hard.
You have to work too long for too little money.”

The next alternoon | meet fhive students in
Teacher's “restaurant English” class.

The students repeat "A, E, 1, O, U™ and do
drills: “We, he, be, mie, she; bike, like, big, pig.”
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I sit in the back thinking this should be casy,
until Teacher, perhaps reading my mind, asks
me o repeal some Chinese words. My mouth
bécomes knotted. T try again. Nothing comes
out. The students smile sympathetcally.

or & cENTuRry and a half this part of
lower Manhattan has functioned as a
catchment for successive waves of poor
immigrants, including Insh, Germans,
[talians, East Buropean Jews. Each enclave dis
solved as second and third generations seized
the opportanities that educaton afforded
them and then moved on to better neighbor-
hoods, greener suburbs, or distant cities. Bul
lwer Manhattan, with its inexpensive hous
ing, remained, ready to absorb the next wave.
The Chinese of Chinatown fit this pattern
but might also break it. Most of them are Can
onese speakers who have lived here for sev-
eral penerations, China also hirbors a supply
af potential emigrants that appears virtually
unlimited. And they will keep coming as long
as the most commaon jobs in Chinatown, res
taurant and garmert workers, require neither
a command of the Enghsh language nor, as far
as the boss is concerned, proof of legal status.
Tio o greater degree  (Comtrraed on page 77)
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Trying to fit in

Upon arrival in New York many
immigrants can afford to live only in
dilapidated, cockroach-infested board-
inghouses like this one o few foors
above Bowery. For $150 a month, o
fenant gets his own bunk bed in a finy
room he shares with perhaps three
others, Many of the men—and they are
all men—make room for o TV, their win-
dow on America. Down the hall are wo
showers, four foilets, and three sinks that
serve severol lunctions for 100-plus res-
idents. Nevertheless, says Paul Lee,

a local merchant: “You want fo meet a
billion people who'd like to live in the
United States? Go to Chino. Al least
here we have toilets thot flush.”




Keeping an American dream alive on Bowery



Trying to deal himself a better hand, this 50-year-cld man bid his family in Fujian Province
‘goodbye ten years ogo and left for the U.S. Today he remodels Chinese resiaurants, “I dream
of bringing my wile and children over here,” he says, “and opening my own restaurant.”






STEAMED UP

Low-paying restourant jobs
sustain large numbers of immi-
grants. Many of them work
grueling hours, stopping to grab
a bite to eat when time permits,
Their strong work sthic is fueled
by a hunger lo escape poverty
and, for many, by a crippling
load of debt. To reach the U.S.,
some recen! arivals promised as
much as $35,000 1o smugglers,
called snakeheads, who don't
hesitate fo use inlimidation and
violence fo exact paymant in hull.
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Presented with two hogs, a Chinese chef might prepare shredded pork with garlic sauce or roast
pork with broccoli. But don't call these dishes "Chinese food,” because there is no such thing.
There are only regional cuisines: Canlonese, Fujioness, Sichvan—or American.
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BY DOUGLAS H. CHADWICK PHOTOGRAPHS BY FLIP NICKLIN

The snouty profile of a narthern bottlenose whale surfacing off Nova Scotia

ghves away s pedigres. Beaked whales are the least known large mamimals on
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Pmﬁeermg research tracks deep
divers of the North Atlantic
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Earth. Biologist Hal Whitehead and the crew of the research vessel Balaena

are the first to study the bebavior ol these emgmatic creatures im depth







uT in the gray-green
ocran 185 miles
cast of Halifax,
Nowva Scotia, fops
coak the surface a third of the
time, stormis raise waves 50
teet high or more, and a thin
crescent of dunes sty
wanders the edge Of the con
tinental shell like a lost beach.
forever bulding at one end
dand bemyg eaten pway by
winds and corrents on the
other, Thts 15 Sable 1sland
whose shoals have claimed
sonmie 00 shups and 10,000

men over the years. Mariners

carne to call it the Giraveyard
al the Atlannic.

Fitty mules farther, the sea
Hior suddenly driops away
o the biggest ravine off
Canadis east coast, Sealarers
named thas place the Gully,
bt it 15 more ke o drowned
Grand Canvon, 4 dorern
miles across and, in places,

a mile straight down o the
Bottom

Ouir sadlbaat ghosts over
the Gully in a blur of mist.
The ornily sounds are of rollers
schussing past the hull and
the creak ol the ngging as
it sways. Breaths like grear,
pursting siehs sound thooogh
the fog. Four creatures 20 to
30 feet long have risen from
the chasm. The smallest one
swims tor the boat. A larger
cormpranion cuts it off, and
thiey rejoin the others to o
like swollen logs a short dis-
LINCE AWay.

Dhontaeas H, Cxvapwick and Foe
NickLIM, hath quent comtriba
borrs, dre Codbibrorating on 4 series
il articles alsosiat vyl

HOTTLENOSE WHALES

A Toud sigh and misty
SpOUt announce an
algae-coated 20-foot
cow and her calf (fac-
ing page). Whalers
may have preferred
mature bulls, like this
10-Tooter taken by
MNorwegians in 1971
(lefti—two years
pefore the last com
mercial hunt.,

L R = A ]

They have small fins but
g, domed heads 1
above narmow, protruding
faws. | can tell, because thetr
heads are two-thirds out ol
the water now, all pointing
our way, These ammuals aren’t
st watching us. A hydro-
phone quickly flung over the
starboard radl reveals that they
are scanning ts with trains
of rapid clhicks just above the
range of human hearing., We
are being studied by northern
bottlenose whales. Which is

Ll |||.r]1_',1,'

anly fair, since that's what we
came to do o them.

[he northern bottlencose
and at least 19 closely related
midsire whales form the fam
ily Zaphiidae. Referved to as
beaked whales, they add up to
pne of every lour species of
cetnceans—the marne mam
mals known as whales, dol
phasts, and porpoises.

Ihe pubtic may be mfatu
ated with whales, but most
folks wouldn't recognire a
LiuvieT 5, Soweroy 4, ginkgo
toothed, or any other kind of
tH!.ILfl'] whale if ane ".I.JI'{.:L:d
through the living room, Even
amuong scientists, ziphids

probaldy qualify as the least
fariliar of all big mammals.
Several have only been
glimpsed. Others are known
sulely from the odd carcass
witkhed ashore,

Varyving trom 1| to 42 feet
iy length, beaked whales are
typically toothless except lor
ome or bwa pairs on the lowes
aws of males, Most live Bairly
far offshore over deep waters,
Pitting warm blood against
darkness, cold, and unimag-
vable pressures, they plumb
those depihs in search ol
squind and an assortment ol
tish: Beyond such basic Tacts,
records of ziphiid lives are
almost as Mank as the white
sals hoisted by the Balaena,
thee 40-toot boat whose crew
I harve poaned.

"These are some of the

most extreme amimals on the
eritire planet, probably amaong
the myost imtelheent, and we
hardly know a thing about
them,” says the captain, Hal
Whitehead, o whale expert
lrom Dalhowsie University in
Halifax. " It's as thoogh you
found vanous species of apes
thaat appear 1o be as comp
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Inquiring eye




- ;




as gorillas and chimps but live
deep in the forest and remuin
a mystery. Beaked whales are a
whole new frontier”

Hal began sailing at the age
of eight in England, his native
country. He went onto earn a
degree in muthemutics before
the sea drew him back to take
up the study of whales, Sur-
veying male sperm whales that
feed along the Scotian shell
owver summet, he regularly
fvund high numbers toward
the Gully's edge and grew
intrigued by reports of bottle-
noses near the center.

“The furst time T wint ot
looking specifically for bottle-
noses, | came up empty,” Hal
recalls. “On the next trip | was
togbound, indmg nothing,
when the whales came to visit
the boat. They stayed clase o
long time, rather like today,
and 1 felt a special connection.
That was ten years ago.” Foul
weather might hide the whales
all but a couple of days dur-
ing a three-week outing—as
happened this top—Dbut the
informiation has been build-
INg ever since.

Widely scattered clusters of
the northern bottlenose whale,
Hyperoodon armpulliatus, are
found from Nova Scotia east-
ward to the waters north of
Morway. Animals have been
sighted at the edge ol the Arc-
tic pack ice and even along
leads several miles inside.

Already some ten feet long
at birth, northern hottlenoses
continue to grow in size until
age 20, reaching up 1o 3 feet,
Adults weigh between five and
seven tons, roughly the same
as African elephants. The old-
est age recorded is 37, Sexual
maturity begins as carly as
age seven. Pregnancy lasts 12
months, Mathers nurse their

A

young for a year and may
reproduce every other year.

One more basic fact ¢x-
plains how we cime by most
of the athers: Northern bottle-
noses were the only beaked
whales subject 1o imense com-
mercial whaling, Scientists
had lots of corpses to probe.

Intensive hunting by Nor-
wegtan whalers began in the
| 880 as Larger, more highly
prized cetaceans were becom-
ing harder to find. The inqguis-
itive bottlenoses’ tendency to
approach boats, coupled with
their reluctance to abandon
an injured companion; made
them a harpooner’s dream.

By the late 19205, some
60,000 northern bottlenoses
had been rendered into vats

of grease. As the population

declined and cheap petroleum
reduced the demand for ani-
mil oils, the slaughter slowed,
bt northerm whaling nations
would go on to kil thousands
more for their meat, much
of it sold 1o British pet-lood
companies. | had no idea the
dogs and cats of my childhood
were cuting these strange,
endearing animals,” Hal says.
The commercial harviest
ended 1 1973, when whalers
sold exactly three animals.
Although the orginal size of
the population will never be
known, authonties think
30,000 18 the masinmm.
Whaling reduced it by at least
70 percent, and the species
remains depleted today.

K AUGUST 10, after
the Balgera puts
into port for minor

repairs and new supplics and
then noses hack toward the
Gully, I sign on with a fresh
crew {or three weeks, The new
skipper ts Sascha Hooker, a

doctoral candidate studying
hottlenoses under Hal's guid-
ance. Robin Baird shares the
research responsibilities, and
Brad Carter, a ponytailed
yourng salt with many a sea
mile in his wake, is first mate.

Three volunteers round oul
the List; Cheri Recchia, formey
marine-sanctuary specialist
toor World Wildlife Fund—
Canada; Annie Gorgone,
whale-wistching guide; and
myself, chief Tandlubber; a
cringer whin woves rise and
winds make the rigging sing,.

Shearwaters from South
American breeding grounds
glide so low in the rollers
troughs that their wing tips
seem 1o merge with their
reflections, The closer we get
tor the Crully, the fivelier the
encircling sea grows, [lean
over the rails applanding the
fellow msummals that have
hegun to escort us, Cominon,
Atlantic white-sided, and
striped dolphins slalom acnoss
aur bow wave, swim upside
down, go airborne, then roll
onto one side to look up at me.

For elbowroom, | climb
the mast to the crow's nest.
Hanging on for dear life in my
own priviate Tilt-A-Whirl, |
survey 360 degrees of a world
perfectly divided between
water and sky, Before long 1've
learned to tell the tall, colum-
nar spouts of blue whales
friom the low geysers of
humpbacks. My first sperm
whale floats among whitecaps,
loosing a vapar stream from
the hlowhole skewed to one
side of its colossal head.

At the fork of a major
current, the Gully, with s
swirls of nutrients, is habitat
tor a dozen kinds of cetaceans.
The bottlenose turms out 1o
be the most commaon ane
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Hitching a deep ride
Bottlenose whales spend only 15 percent of
the day at the surface. To keam what they do
the team uses a crossbow and Ll AP

il

m deep water,
a suction-cup dart (above) 1o atlach a time
depth recorder (TDR), a palm-size device

4

bundied with a tloat and a radio transmitter wm e
j:' F

(above night). Finding targets is the easy pant

=" oW )
VWhales congregate over the deepest parts
of the Gully (art below), a submarine canyon b b
235 miles off Hallfax. Getting TDRs 1o stick is =7

harder, After days of frustration a TDR was
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finally secured 1o a whale for 28 hours
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f siuare nch Plentiful
obably squid—
prompted return trips
(hattom) after short reste
The TDR suggests that on
average bottlenose whales
dive far deeper than other
mammals such as elephant
seals and sperm whiales
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Synchronized swimmers




time, the team’s research sugaests that the sodial bonds of most bottle
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above dolphin stee. As o rule
we 1lifirst see their bushy
spouts far from the boat. We
hurry over the swells and
artive to find that the whales
have submerged on a long
dive, presumably in search
of deepwater’ squid, their
tavarite fare.

[hen the wanting, begins. [
15 how | imagime thimgs were
i the whaling davs: seeminghy
miterminable stretches of
stlence and tense expectancy
followed by o sudden frenzy

" Biows! Sixty degrees port
sicle. 2000 yards off!”

The helm wheel spins. Lines
ither i and ot as sals are
realigned. Bodies race to
quarters beanng binoculars,
cameras, data sheets for
noting behavior, and our
miniature harpoon gun—a
crossbow, It fires an arrow
'Ir'n”.l ol i|||'|”|||'||'|' 1'||:|‘ i

to collect a tissue sample
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HE

no Lrger than a pencil eraser,
Normally in groups of five
or less, the whales have begun
Lo o fis many as . dogen
athers. The most noticeable
adchitions are adult males

with their imposing foreheads,

They look like aquatic gemis-
s bat are probably here out
of last, for late stimmeer 18 the
breeding and calving penod.
[IMNA fron skin i the nssue
plugs will help gauge the
extent o which bottlenoses in
the Gully, the species scrath
ermmost popolation, ane
penetically isolated and there
tore more volnerable than
those in contact with nesgh-
boring gene pools. Examining
the chemistry of the blubber
i asample can provide clues
about an animal’s health and
the type ol Tood it favors

To munimeze disturbance,
the samples are taken from
only a small fraction of the

whales and rarely from a

group with a call. But we pho-
tograph every bottlenose’s
head and dorsal fin when con-
dithons allow. Markings on
thesie dreas are seldom the
aarme lor any two animals.

The Dalhoosie team has
wdentified scoves of individ
pats. Graduate student Shan
non Gowans later exploins,
“The more we are able 1o rec-
ognize, the Sooner we can sort
out social relationships,” And
the more dosely researchers
can estimate the size of the
Cially population. The latest
higure 1s 200 1o 300, Mos
cart usually e found within a
five-by-twelve-mile area. This
15 a srall piece of ocean (o
inhabat, bt it is linked 1o
very particular topography:
the center of the chasm
mouth, s deepest part.

If the bottlenoses don't

swim too fast, we can keep
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Whale of an attention getter, the bottlenose sometimes slaps
the water with its flukes, perhaps in response to interlopers.
A signal for humans as well? “Possibly, " says Whitehead, “but
| don't know if we're getting the message.”

up and observe them m cdose
formation, their movements
accompanied by grunts, whis-
tes, and Bronx cheers made
by the blowholes. Every so
often, one repeatedly lifts its
Hukes 1o give the water a
rescunding slap. Termed lob
tailing, the display may fune:
thon as vl another way to be
heard, The same holds for
breaching. though there i
always the possibility that
whales leap skyward and make
a huge splash just becanse
they can.

The paramount question
1= what poes on the other 85
percent of the ime, when
these animals are not on the
surface? Men walked off whal-
ing boats with staries of har-
pooned bottlenoses that dived
and recled out 500 fathoms of
lime—3,000 feet—in less than
two minutes. One took out
6,000) Feet, supposedly straight
down. Injured animals were
sind to stay under a full boar
O CVET TWi,

Such facts seemoed exagger-
ated. Yet shortly before |
ynned the Halaena, Sascha
and Robin tagged o bottlenose
with a time-depth recorder
{ TDIR ), using the crossbow
and a rubber suction cup
tey attach the device to the
whale's skin. The TDR staved
o four and o half hours and
surfaced with the first solid
data ever obtained about a
ziphiad in its submarine realm.
Desvending at a pace to match
any whaler's tale, the bottle-
nose made several dives, One
reached a depth of 2,800 feet,

BOTTLENOSE WHALES

whete pressunes excedd 1,250
pounds per square inch,

We have three TDRs ready
an this trip, The circuits in
the first frazzle. Number two
develops battery problems.
The third must be the least
aerodvnamic package mvent -
el since the bread loall Robin
and Brad fire it at whale after
whale, only to watch the thing
pirwheel off into the drink.

LMOST TWO WEEKS pass
withoul success.
We il bt five up,

Sascha steers Brad close to w
group of 11 bottlenoses, He
tries one more shot, and we all
run forwand 1o see 4 young
whale plunging away with the
device stuck pust below it dor.
sl fin, Now the challénge 15 Lo
keep track of the TDR by its
rachio sigmal, which can only
b traced at intervals when
the whale surfaces. It ought to
come off in eight or ten hotrs;
ssuing a steady series of blips
for retrieval. But as night falls,
we re hearmg nothing at all

During my watch in the
wee hours, | get a faint signal,
Iv fades after a few minutes.
That means the TDR is still on
the whale. Gireat, As long as it
detiches suon, Anather gale
ts foreciat, Even il we stay
anel ride out the gusis with
the sails reefed, big swells will
carry off the TIIR when it
cumies loose.

Marning dawns clear, and
by mudalternoon we have
o more groups of bottle-
noses than on any other day,
but no cleor radio signal.

The least frivolous person
an the ship, Captain Sascha,
suddenly bolts toward the bow
with the radio receiver and
carphones and a giddy grin,
cryving, " Beep! Beep! Beep!
Beept” Cheers erupt from all
hands. The TR has floated
free after 28 hours. At dusk |
SO It up with a net; and we
turn for Halifax to beat the
storm. We will have journeyed
1,400 nautical miles this time
out, The hand-sire pachet
dripping onto my sleeve will
maore than triple what the
researchers know about bot-
tlenoses in the depths.

Not far from Sable fxhand
we pass a mussive well-drilling
platform. Gas flares roar from
flues an sty superstructure,
casting u dragon’s breath glow
on the sea o hundred feet
below. A number of new plat-
forms may soon reach aling
the Scottan shelf in the direc-
taian of the Gully o ap six
natural gas felds. With more
weells possible within prime
bottlenose range, Canadians
are debating a proposal to
have the Gully declared a
MAarine sanctuary;

 After downloading the
TDR's computer chip, Sascha
tells mie thint the Jongest dive
Lsste an hour and 10 mimutes
and went almesta mile down,
The whale made three other
dives that plunged just as far.
These revelations bolster Hal
Whitehead’s hunch that the
world's deepest diver is the
bottlenose whale—aor one of
the many other beaked whales
vl 1o be stadied. O

Ll



He lived some 2.8 mil-
hnmqnh%
ern Africa, where his. I'.{
ﬂmllmdugfrm_d'nh* [
quarry near johaones- %
~_ burg. Named Australe- i
~ pithecus africanus, he s,

- hundreds of millennia
| :hsu'hnnmﬂ'mﬂ'hl
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By LEE BERGER
Photographs by KENNETH GARRETT
Art by JOHN GURCHE

o you'ne saving they've got long
arms and short legs, more like
an ape?” asked Henry McHenry
as he looked at the sketches
and casts of 2.B-million-veir-
old hominid bones lying scat-
tered on the floor of ‘a hotel
loblw in Oakland, California.
"1 think so, 1 said tentatively.

Not eveni a year mto my Ph.D, | was trying to

convince one of the world's leading palepan-

thropologists that his previous interpretations
of oor distant kin Awstealopithecus africanus

{southern ape of Africa) were wrong,

Beginning about four million years ago, aus-
tralopithecines roamed much of Africa. Those
small-bramed  hominids—the  transiticpal
species hetween apes and humans—walked
upright on two legs, the first hallmark of the
human family. Scientists have identified ot least
seven species, but most assume that Australo-
pithecus afarensis, which inhabited East Africa,
begat a succession that led o our genus, Homa,
about 2.5 million years ago.

Henry and 1 were conducting our mini.
debate during o break in a professional meet-
ing held in 1995, If T was right, then we
puleoanthropologists: would kave to change
our thinking about africanus. These southern
hominids, which some scientists thought were
a side branch on the human family tree, might
he much ¢loser to the main trunk—or perhaps
even the species that became Homo fabilis, the
first member of our genus,

But in 1995 this theory was close to heresy.

Lee Brngen it a professor of paleoanthropology at
the Untversity of the Witwatersrund in South Alrica
Mhotographer REnwiErn GANRETT 18 o veteran ol 2]
GEOGRATHIC assigniments, mcludong s earlier stores
i the " Dawin of Humans™ seriies. Artiat [ous GUkene
draws on his training in anthropology as well an his
artistic gift 1o fiesh out bare bones

| had come to Calilornia from South Alnca,
where for five years 1 had been living and
studying new homimid fossils from a limestone
quarry called Sterkfontein. Most ol these fos-
sils had been recovered by my mentor, Phillip
Tobias, and his team, but they weren't widely
known because of South Africa’s isolation
during its apartheid years, While | was writing
my dissertation on australopithecine shoulder
bones, | wanted to describe limb size in rela

tion to the rest of the body. As | did my calcu-
lations, | noticed something very odd: The
pattern didn't fit with current notions of what
africarus ought to look like.

| NOTICED SOMETHING VERY ODD:THE PATTERN DIDN'T FIT WITH CURRENT NOTIONS.

A5 was well known, the carly East African
hominids had a primmitive head and a surpris-
ingly humanlike body, but 1 found that their
southern counterparts looked much maore
like apes from the neck down. | was puzeled,
because from the neck up they were more hu-
manlike than their older East Alrican cousins.

But | needed better data, and Henry had it.
Ower the past two decades; at the University
of California at Davis, he had tabulated the
biody weight and bone lengths of hundreds of
humns and apes, assembling a database that
enabled him to estimate the weight of an
individual based on a single bone or joint. He
could also calcolate the length of almaost any
bone from just a tiny fragment of a joint. With-
out these data 1 couldn’t prove my case, so |
was eager for Henry to see in these bores what
[ had seen.

Henry picked up the casts of an africarus
pelvis und sacrum—the bone where the spine
connects with the pelvis—and compared them
with two arm bones from the same ammal.
“They do look out of proportion,” he sad,
“The lower body parts are too small for the
upper body parts.”

Intrigued, Henry embarked on a three-year

When author Lee Berger examined this partial ofricornus skeleton, he noticed thar its limb propor-
tions were less humanlike than those of Lucy. Alone, this might make africonus a less likely human
ancestor—but the first Homo species may also have had relatively long arms and short legs.

g2
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Old bones tell a new story
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Because the fossid record for the earlier ofarenss, Lucy's africanus may have had longer
early hominids is so fragmen- species. Well-preserved skulls  arms and shorter legs—Iimbs
tary, inferences and predictions  show that gfncenis had a that were more chimplike—

fill in the gaps. In the absence slightly larger brain than afaren-  than oforenss. If so, the implica-
of fossil specimens complete sis, as well as skull features that  tons are striking. One possibility

encugh to gauge africanus’s resembled those of the first i5 that hominkds underwent an
body dimensions, it had been Homeo species. evolutionary reversal between
assumed that the species had But a closer look at the afarensis and ofricants, perhaps
at least as humanlike a bulld as available fossils reveals that t adapt toa mare arboreal
R a e e
' 4 million years ago 3 2
P Astropithecus afurenss RS Hormo habils|
Y " 'y .
Ancestral * .. X -~ -

hominid ** e g e sesessssssee
@ Berger'’s proposal
= Conventiom] views



environment: Berger thinks it
more likely, however, that the
two species evolved separately
“The most probable idea is
that afarensis and africanus are
sister species that share a
missing-link ancestor.” If so,
only one could have been
ancestral to hurmans.

Later Homo 8
mcluding H. sag
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ravines and weathered
real Rift Vallev. Adthougt

montlss 4 year searcnomng

lo mast of my work m :
gotrescent-lit laboratory at th IIVETrsity ol
the Witwatersrand in Jobhannesburyg

For me, linding the fossis s the easy part
ven if the odds are onty one i ten miallion
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tudy are every It as exciting and mmportant is
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i fosstls from South Al
rica’s Sterkfontein quarry
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. : lific of four africanuy sites,
8 ! sierkfontein is nestled |
‘ :.-L 1 hill overlooking th

- . _ Blaubank valley (above),

-~y AR & which was probably a
Ly : subtropical woodiand be
II-:" o — fare the area began dry
apn Tawr g ' ing 2.5 milllon years apo
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A step toward humankind

Thowugh its clear that afarenss
and africonus walked an two
s, thatlr exact gaits are
unkrown: They may. have
walked more or less like mod-

arn hutans as shown hare, o

one or both of them may have

had a more waddling stride.
Though africanus’s It:r'iger
arms and shorter legs rmade it
a more lkely trea climber, gfar-
eris had hand and shoulder

festures that Sugzest i{ too
SpEnd Hme in rees.




on a large covered table and mea

sured each one. Henry had run the numbers,

green - felt

bt e wouldn't believe the data until he stud
ied the actual bones. Alter three 1"'IIL||J!'F|'-|;—'
days | felt relieved when Henry finally said,
TOR ] knew if | could convinee him, | could

LOVNIYITNICE AN
Ovur analysis vielded some starthing fesults,
A night be expected, the afrcanus specimens,

Lucy’s supposed descendants, had heads that

that the ability to walk on
hitman oevolved only once

two legs ke a
hat bapedalism
happened once means it might have happened
LAY TLITeS It mans !'|-i-'." JFISEn @5 4 means ol
traveling between feeding patches

| think bipedalism arose al
A farensis emerged in East Africa as a human

Itk biped but eventually died o

le=isl DWWl
A seconid
wimuost the

s time in southern Alcica, which mmay have

SpPecles—ifricanis—emoerged al

| FELT RELIEVED.... | KNEW IF | COULD CONYINCE HIM, | COULD CONMYINCE ANYONE.

lookéd even more humian, bt thetr long arnms
ard short leps were more primitivie, They were
lop-heavy, as il the upper limbs belonged to o
male and the lower to 4 female. For Lucy 1o
evidve mto these forms, evolution wonld have

to go backward—which rarely happens.

OES THE WEaLizaTion that A1 IS

had an apelike body mean we're

icking 1t

Chute the contrary. [hscoveries of
Hlomio habalis skeletons in Kenvi }n_. Richard
Lenkeys team and m Tanzanw by Trm White
johanson indicate that the Frst
|'H"I"-]H'|'-“| LILEl .:L'II'.I"-.'I'-"
short legs, Perhaps they inherited their odd
badies [rom alricanns,

a0 ral

out of the family tree;

1 1
and Donald

ud long arms and

ier than being the legendary mother
of us all, Lucy may be just another branch on
L And that

might be a dead end: Lucy may have

famidly tree branch

given rise 1o Austrplopithecns boser, a

rorluas |||'-L|.-.u|l|1||u||1| with hipe

teeth and strone jaws that died out
about o million vears apo.
I Iact,

icatures with Homo fiabriis—a {arger

(ATFICe FELES '-.!i.]'l"-: Ty

briatm, shorter face, and smaller
canine teeth, for example—than
afarensis does. | think  africamnis

ancestor of Homo,
enry. That rethforces
thaf
|.'r11|"!'.-.'l:r Irom alfrrcanas i southern
Africa and migrated north

Chur data also challenge the ides

1 close (o thi
SIS Henry MOr

Y Wi

conviction Homao

staved forested lonper, requiring i oo rétain
the ability to climb trees well A complex mix
ol habiats with diverse predators and lood
st lated
and 115 brim graduaily to
grow nearly as larpge as that of Hone heabnlls

v  more fossils tarn up and scientific meth
ods mmprove, new ilormation will shed highi

an these gquestions. [d africanuys evolve from

SDUNTesS  IMay  neve dircanus o

DECOIC smarter

dfarenss and revert to a prunitive apenke
body? O weere afdrensis and afrrcaniis sisler

_ | i 5 [ i i
o ] [l 1 IIETe Was a4 COmmon ancastar, winal

dicd 1t ook like? Did it have an africanis Bods

and an afarensis head? Whatever the results,

ane tact is clear: The paths of human evolution

are bar more complex than ever imagined. [
e Berger has |-._-'.|||.!'|._.J s Bindings i the fotirmgal
of Humine Eviduiee. Boroa | k. it wwewernrfiorsl

v S b g AR LR g oy

PELIETO NI

The fossif record has grown expanentially since Charles Darwin called it " paltry.” but scientists are
still trying o assemble broad theones from small piles of bones. Berger (above) thinks Jouth Alricas

unexplored terrain can help fill some gaps.“"We're digging a lot of new sites that have fantastic fosslls”
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BOUR RANI hun 'J,' ;u

the ground behind
his home, Ii e

he'd nniled
from raw timber, and

terrain at the mn&,-
just burned bare. Forn '.
around this snnr::han
in southern I{alimanm‘lﬂl.
Indonesian portion u%ﬁl.g
island of Borneo, the rolling
land was baked black and
crisp, dusted with feathery
white ash. Tendrils of smoke
curled from the peat ground
cover and floated into the

chrome yellow sky. Here
and there charred and shat-

tered tree trunks punctured
the horizon, remnarnts of
what had once been a dense
tropical rain forest. The stilfl-
nass of the sweltering afiar-
noon was broken only by
the rumbling and gear-
growling of trucks hauling
hardwood logs to the near-
by Java Sea coasl over
roads that slashed the -
wildermess like red scars.
In this landscape | could see
only death and destruction.
Abdur Rani saw opportuni-
ty, a new cycla, life itself,

To Abdur, a Dayak tribes-
man and a slash-and-bum

farmar, fire is a regular
markar on life's clock. He

—

100



By LEWIS M. SIMONS
Photographs by MICHAEL YAMASHITA

Ingredients for an environmental nightmare: late monsoon
rains; the use of fire to clear land, practiced here by a farmer
in Kalimantan; and industrial-scale deforestation. The result-
ing smoke from fires in Indonesia poisoned Asian skies.










counted his age, 41, by the
.'I-'I-'I'lliHl IIE r"-]'lrl".[:l-i-llin'linll'.:ll'l rIrI:!'!-i
he, and his parents belore
him, had sat since his birth
Lnhka subsistence farmenrs
glsewhore who ready the soil
by plowing and keep it pro
ductive by fertilizing, Abdue
and millions like him bum off
a few gcres, plant, and then,
in-a fow years, move (o a
naarby patch, regeating the
process over and dvar again
slash-and-burn agricullure
has bean practiced for centu
rigs throughout the tropics
By itselfl, it has done rels
tivaly littleto destabillze the
balance of naturein the ran
lorests, litthe more than, say,
forast fires tniggered by light
ring 1n the northwestan
United States. Small farmers
generally control the scops
of theiwr fires carafully, But
the Indonasian fire equation
has changed dramatically
i the past decads with the
worldwide boom in tropical
rodiucts such as palm ol
The result, as seon in the
1997 rounc of fires, is one
of the worlid's great envinon-
mental digasters. 1ha land
burned in Indonesin during
that dry season has so fa
baen estimatad at 8,000
square miles, roughly thea
gize of Mew Joarsoy. [This
pesessmant will almost cer-
tainly grow: after the |as
graat Indonesian droooht

L Sindovres. & Pulitzor Prige
wilnming reporter who began his
i Ber cover g ths Viatnmm War
saryt thint the lire damoge in
parts of Indonesia looked as bad
pa anything he'd seen caussd by
LS, carped bombang in Yiglnam
[he phiotography of freciance
e YasaasHima, o freguant oo
traliuitor [0 (he rmdgaing, e
hean deplayed al tha National
Crablory of An

in T88Z-83, It look experts
thiee yvears 1o delerming thal
12,000 square miles had bean
torched. )

An estimatad 20 million
peaple ware traatad In
thie 1997 Tires for illresssay
such as pathma, bronchitis,
gmphysama, and aye, skin,
and cardiovasoular dissases;
a passangaer plana crashed in
poor visibility over Sumaltra
killing 234; ships gollideg
i tha Strait of Malacca, kill
ing dogens. Pollution cost
regianal economies nllions
i abocted tourist plans
canceled airling fhghts, |ost
warkdays, medical bills, and

ruined crops, Wildhife has

MATIOMAL GGEOGHAPH L

suffered 1oo. Every day
arangutans flesing the smoke
ambied, disoriented, into a
I'_.I_I!Eﬂ!!f'k'u'!lil:ilﬂ rMABSIYE Naar
Fangkalanbuun; they wars
weskenad by infections and
respiratory aillments.

Abdur Hani was far too
gocupiad with the husiness
af survival to worry sbout
the elfects of fire on wild ani-
maks. Hald, bare-chestad, and
barefoot, ha wora only a pair
of shorts, so thoroughly
patched thid | coulen't den
tity what the original coloe
had baen, He wasg in his el
manl | looked and felt like an
align. From the eyes down,
my face was hidden behind

. AUGUST 1998



EXPORTING SMOG
The lofty lights of Kuala
Lumpur, the capital of
Malaysia, dim under a
cloud of smoke blown in
from the forests of Bormeo
and Sumatra, the site
of most of Indonesias
unchecked fires. Desperate
officials ordered that all
high-rise buildings have
water sprayed from their
heights to dissipate the
choking haze. At its worst,
before rains came in
November and doused the
fires, the pall spread over
eight countries and 75 mil-
lian people, covering an
area larger than Europe.

THAILAND August 1 - October 31, 1997

South China Sea Bandar E&=
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NO WAY OUT
A Terry lies useless off the smogbound coast of Sumatra after smashing into
a rock. Elsewhere a jetliner crashed, ships collided at sea, cars ran off roads.
A shipment of surgical masks reached Jambi, Sumatra [right], but such masks

provide little protection against particle-laden haze.

a blue-ruliber respiraton
sprouting twin disks coveraed
in pink fuze Inside the mask,
my Taca ran with perspiration
while the rest of me was
slathared in a reddish pasie af
ropd dust, soot, and sweat
| was a walking amalgam of a
chimnay sweeap and R2-D2.
What passed for air
gagmed mora like aalmeal,
thick with carbon monoxide,
suifur doxide, ond other po:
sonous substances. | kad no
daa- what the air poliution
index, or APl {coincidence;
api is Indonesian for “Tira™ ),
was amund Abdurs held
outside the town of Pangka-
lanbuun. But | had already
benn in places whers tha offi
cial count was reportaed
ahove 300, which doctors
zoid was the eguivalent of
simoking four packs of clga-
raltes a day. By intamational
standards an AP of 100-200
i "unhealthy,” 201-300 1=
“vary unhealthy,” 301-400
i5 "hazardous,” 401-500 5
“vary harardous.” and any
thing higher is "dangerous.”
What we ware inhaling, |
guessad by the limited visibil
ity and the tart taste on my
fongue, must iave been
around saven or aight packs.
Abdur drew deeply on a
yvellowish kraefek, the Indong
s cigaratta blendad of to
bhaoco and clovas. The kretek
grvas off a spicy scent and a
sweat taste that I've always
associated with the romantic
East | discaovered as a fledg
ling forgign correspondent

But it's rough on tha lungs.
Lnlike me, Abdur didn't seam
to be giving any thought 10
his lungs:

"Fira is good.” he ax-
plained patiantly during the
course of a long and convo
luted convarsation thraugh
an mterpretearn, “Burming
the tand means we Il have
enough food to fill our bellies
for the year. Fire-is ife”

Fire is also free, Clearing
land by bulldorer costs about
SE0 an acre—impossibie for
subsistence farmerns. Thay
gperate in the wake of log.
ging teams, mainly poachers,
who scythe the forest, felling
huge trees and skidding oul

MATIONAL GHOGRAPHIC, ALGLST
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the trunks on bamboo tracks.
Using the scrap timber laf
behind, the farmers build
shacks for their families.
Thean, swinging heavy-bloded
parangs. thay siash the
remaining brush and sap-
lings, mound them high, and
it the heaps afire.

This time, taking advantage
of a prolongad drowaht,
Abdur had bumed off much
more than usual-—hé aquiv
alant of five football fields
Even as some patches stll
smokad, he was planting
biright green cassava seed-
lings alongside his housa., In
a8 Tenw dlays, ha, his wifo, and
their three children would jab

[y



shallow holes into the warm
peat with sharpaned sticks
gnd drop In rice sead

The 1997 drought, Indone
sia s most severag in 50 years,
was fargely the resull of El
Ming. This periodic warming
of Pacific waters reverses
glabal weathear patterns, sub-
sHtuting dry saasons 18l
raimy, storms for calm, hot
for cold. It had held back
the monsooan, Whch nor
mally begins in Septembear
until Movamber Abdur had
never heard of El Ning, but
he knew that the late mon.
00N gava him bettér con
ditions to burn,. "More fire
mearns maore clear land,” he

INIMMYNESIA S PLAGUEE OF FIR]

zaid with a wave ol his sallly
crackling kretek. " And more

clear land means more plani
ing and more food.”

And miore palm oll. Slash
and burm has been industoad
ized, Giant agribusiness firms
clear-out the hardwoods for
sale abroad, paal lesser treas
into sheets for plywood, burn
the scrub, and put in huge
plantations of fast-growing
cagh-aaming oll palms for the
workld's soaps, salad dress-
s, anc cookios.

Laving the bulk of the
blame on those like Abdur
Aanl who burn to survive
which officlal propaganda

ancl much of the resultamd

Ll nies

news covarage did
the realfity. Only burning by
agribisinsssey could spraad
such a pall of air pollution
throughout Southeast Asia
and shrink lindonesia’s raimn
forest so quickly. And if the
hires burst oul of control,
gither by accident ar by
design, and they freguently
-;511_ ‘hr—_1|1 r5|'=;lr1fil-'..':'lII5 Freiy '."u-l

pxpanded that much fasto

R A MONTH Mike Yamia

shita and | tracked the

burning, expanancing
s baleful effects. Than,
shorthy atter | returneg home,
| hegan feeling as though my

hend ware stuffed with cotton



batting. | became dizzy and
even lell down the stairs,

| goilddn't concentrate. One
doctor guessed that pollution
had affected the inner aar,
disturbing my balance.

| recalled that a farmer Ud
spoken with had complained
of similar problems. After
b maonths my symploms
clearad up.

Accompanied by a pair of
local guides and a sucoession
of truck drivers and boat and
farry pilots, wa traveled some
1,200 miles in Kalimantan
through smoke and fire. We
also visited the Malaysian
capital, Kuala Lumpur, ona
of Southeast Asia’s most

1aH

glittering cities: Evan in nor-
mal times this low-lying city
caontends with industrial and
automotive poliution. But
Kuala Lumpur was in the
fligght path of the smoke
coming across the South
China 5aa from Indonesia,
and its residents weare chok-
ing haneath a smelly, yallow-
gray shroud.,

As we drove through the
jungle of Indonesian Bomeo,
raraly wers we oul of black-
aned terrdin, Often wo were
ringed by open flames and
smoldering peat, which
pumpéad out particularly nox
loug smoke, Mike, ever mind-
ful of light levels, pointed out

that oven though we wara
astride tha Equataor, the sun
never pierced tha smog saf
ficiantly to cast a shadow.
When the sun was at all vis
ible, 1t seamed as small and
pale s @ brassy saguin Fasi-
ed to a sheat of gray card-
board. Early momings.
midday, and late alternoons
wern indistinguishable—just
gray. Visibllity was so limited
that wa were continually star-
ted by motorcycle and bi
cycle riders, cars, trucks, and
padestnians suddenly pop-
ping out of the gloom. Only

a few wore flimsy cloth or
papear masks, largealy ineffac
tive against the poisonous air
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One gvening in the markest
town of Ketapang, a clerk at
the Taruna hardwars storg
was hanging a dozen papar
masks on 8 wobden rack.
This wias the only shipment
received in four monthe, and
he doubted he'd sell many.

“We haven't baen told
about the haze being harm-
ful,” he said, "1 don't think
it's dangerous.”

The next morming | couldn't
sae more than 20 vards up
Jatan Merdeka, the main
stroetl. Children in blue-and-
white uniforms held rags 1o
their noses as thay jounced
along behind their parents,
who ware scottering them

INDONESIA'S PLAGUE OF FIILE

RECKLESS PLAY

With local health clinics overflowing with patients complain-
ing of breathing difficulties, two weekend soccer teams play
as if nothing is amiss in haze-shrouded Palembang. Some 48
million Indonesians ware stricken by the smoke.

to school, The hardware
man reportad that he'd sold
twir masks,

Wa draove for hundreds of
miles at a stretch, past rows
af spiky arean oil palms,
some 4% tall as two-story
buildings. At first the planta-
tions seemed attractiva, the
trees heavy with clusters of
the purple egg-sive fruit that
is the source of the rich oil,
But as we traveled on, it
became evidant that entire
forests had been destroyed to
make way for thesa Industrial
gardens and that thousands
MOre acras were going up in
flames daily,

Indonasia ranks bahind
anly Brazil in its endowmen|
ol tropical rain forest—10
parcent ol all that remains
in the world, But the pace of
burning s far ahead of plant-
ing, lagving a carbonized
dasert. Withoul ground cover
to slow erosion, past rmins
had scrubbad the unpaved
roads anto ruts and canyons.
Every few spine-acrunching
miles wa had 1o pile oul of
our Indonesian-made utility
vehicla, a Kijang, and shova
timbar scraps under the

whaeels for traction.
From time to time we

passed oollections aof

shacks coated in red dust-—
settlemants of migrants from
the teeming island of Java

to the south, They're encour-
aged 1o move In exchange
lor five acres of land—part of
which the govérnment burns.
aut of the forest for tham.

Arriving &t one of thesa
seltlemants ong aflermoon,
wo mat a dozen mean unload-
ing potted oll palm s2adlings
fraom a truck: A sign identified
the plantation owner as the
Good Hope caompany. The
foraman, a genial migrant
namad Halim (like many
Javaness he has only ona
name), said Good Hope was
an Indonesian-Malaysian
joint vanture, This astata now
measured about 50 miles by
B0 miles, and orews like his
were buming an additionnl
15 square miles a night to
link up the praperty with
anather Good Hope holding
25 miiles away.

Much like the slash-and-
burn farmers, those who
work on the oll palm estates
ignore the health hazards and
environmental damage theair
work causas. For them it's a
powerful econamic incentive,
a stap up from what they
knew bafore, "It's hard work,
vrry hiot and dirty,” Halirm
said, "but wi have our own
house, and & gardan for
vegetables and even some
chickens *

HE INDDONESTAN govern-
meant ia:_s:u&_d more
lorest-claaring con-

cessions in 1997 than ever
before, mainly to companies
owhed by wealthy entrepro-
neurs with connections to

then President Suhartao.
“The people who own these
conglomarates have diract
access 1o the president and
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SLASH AMD BLIRRMN
A ravaged piece of rain forast
in Kalimantan, leveled by
loggers months earlier,
becomes the new home of

Dayak farmer Abdur Rani.
Planting crssava on grownd
he cleared and fertilized by
firo, Rani will also grow rice
beforse moving on in o few
yvears, lollowing an age-old
pattemn of life in the tropics




his family,” sad Emmy
Hatild, director of the Ingo-
nesian Forum for the Enwvi
roinmoent. U There pre o few
honest ministars ano semo
bursaucrats, but the big bus
nessmen ara far more [IONANET
ul than thay are, Corruption
ig the standard in our cown
trv. Therais no rule of law.'

From the parspactive of
anviranmantalists like Hatild,
the chief culprit is Mohamad
Hasan. onea of the largest for
gst conoession noloers. Me
DCEnOwWiedges Navimg twao
million-acras, but hiscritics
glaim that's a fraction of the
N he controls, Anowwn to
ovaeryone as Bob, Hasan
an ethmc Lhinegse who con
vierted 1o Islam in his youth
bacama Suhartt's waskly
golfing partner. Opearating
as spmnmeistiar for Suhar
in the fire erigis. e datiectoo
my request 1o arrange an
intarviiew with the president
But he moeived me & s
hame in south Jakarta, a pala
tial cream-colored structure
with a living room the size of
g baskathall cour, ringad by
concrate walls guarded by
uniformed armed men

A diminutive - mustached
figure in an eqg-yolk-yallow
patik shart, charactenshca!ly
sockless in black slip-ons;
Hasan mnimbly launched into
an impressive-sounding raci-
tation of the laws limming
axoitation of the rain foresl
“We have in our country 143
million hactares | 353 millilon
gieres] of Tarest, of which
64 million ame oroduct bor
forest—meaning we re [omi
ad 1o taking only five 10 ten
treas of B0-cantimeter diam
ater per hectars, Thean, 30
hon aclarss are prolacl

=0, meagrnng we can t toucn

it, and than thara's 19 milion
hectares of national park,
which wi also cannot touch
[his leaves 30 millilon hec-

ErvTars1 O |I|'. !I

tares af
which may ba convered
to agricultural purposes
Thirty milhion hectares oul
of 143 rrillion is & amall frac
tHon " (It represants 27 pet
cent of the area of tha
country undar forest.)
Furtherimore, Hasan said
industries basad on forest
PrOOuUcEs provios Tour mulion
lohs: Histand (" actually the
paaples-tand, which wa' ro
permitted to manage for
them") is gatrolled on the
ground and by satallite. “I'd
SHCK anyona whio d bourn il
Indeped, he said, “'ve sug
gested thal the government
take 1o court people wh
burn farest land. Because of
my Triendship with the pres
dent, Indonesia has become
one of the world's leaders in
relorasiation
The government claims
that 1.5 million acres ol lorast
were planted In 19896, hut
critics doulbt this and alleg:
that much more could have
tean dong, AR IgoneasiEan
goonomist said that in
1996 the 6U-mMillion-dollar
rattonal reforestation Tund
oanada
Lo 8 controversial national jel

178 millvon dollars

aircraft development pro
gram headed by B.J. Rabible,
another Subarto frrand. And
108 mullion doltars of rafor
asiation monay weant o the
giant Kiani Karas papar and
pulp project In Kalimantan
awned by Bob Hasan

Anvyway, sald Hasan, Indo
nesians wargnt the ones sef
ting the big plantation fires
It was baing done by “out

d |_:I_I|::||1|:1|'1'.I.E|I‘I| *'|_|r

Sillers

b s A

Malaysians. Invastors from
nejghboring Mataysia are
[cint-vantura partners in
nawsr oll palm plantations
Many are intarested only in
burning fast and far. But
alithough Indonesia and
Malaysia have never baen
wholly at ease with aach
gther, for the sake of regional
narmony thair leadears dance
an elaborate minuet in which

neithar points fingers

IR JouRNEY into the
Bomao fires hat a
louch of "Heart of

Darkness,

acurh from I":,|_||_.|'Ilrlr_'; im ths

Ag Wi procaaded
state of Sarawak

Malaysian
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SMOKE SCREEN OF BLAME
As an estimated 8,000 square miles of land burned—an area as large as New Jersey—Indo-
nesian officials looked for scapegoats. They ponted to an El Nino-induced drought that left
ground so dry normal fires raced out of control, as in a banana plot (top] in Sumatra. They
accused slash-and-burn farmers of clearing excessive amounts of land. But satallite imagery
revealed the worst culpnits. Large, influential companies were torching vast parcels of lorest
to create plantations for pulpwood, oil palms, and rice. Along the Barito River in Kalimantan
limages abovel so much land was buming that haze eventually blinded the satellite




PLANTATION MENTALITY
When clear-cutting stops, debris burmning begins, as loggers in Kalimantan finish off remnants
of rain forest to make way for an acacia tree plantation and its quick payoff in pulpwood.

The government outlawed large-scale burning in 1995, but developers openly defy the ban.

1 Fl r "B 1
clovwwn West Kalimantan, than

gast across the bottom of the

istand to the gaem centar of
Banjarmasin, nol just tha an
but the very guality of lifa
detenorated, Al Pontanak, a
gritty frontier-style city, res
lents wadad side by side n
the Kapuas River, the longast
in Bornmeo, using its greean
brown water as a toillet and
far Bathing, lsundering, cook
ing, cleaning teath, and darink
Ing. It was a sign of now fa
miost of the 200 mitlthian livdo
NEsSnNs 130 hahind e e

I INae Mminre LITLIS RTINS GO LIT]
trigs of the Association o
South East Asian Nations
notably Malaysia,

grnid Brung)

1 [}
A5 the rasigents wanl

ml
=1l RlAREI RIRLE.

about their ablutions, a tug
boat shoved a ralt ol cul logs
meassunng perhaps 100 by
150 foet,

iNnihe opposite girection

IOWnNTriver. Headad

Inree tugs pushed and pulled
A arge of gasoling against
the current: oul with the rain
farest, in with progress

e lgft Pontianak for the
nex] stibstantial town 1o the
south, Ketapang, aboar
the M.V, Mitra Express Il &

slightly seedy coastal crulse

Imadginaindaly dasgnoo (o
resemble an sirliner, As we
shoved o, people o thi
lock ware daing group
alisthanics, vigorously suck
Ing] srmog deap into thed
lungs. Three hours later

ihoul halbway o Katapanao

n the Karimata Strait, visi
bility dropped 1o o The
the boat stoppad. It sesms
the navigator couldn't spot
wandmarks. Ve d gons ol
course and run aground an
g sandbar. Later, a rew rickely
fiching boats appearad, and
the passangers, men firsd
tlambered aboard the small
egr bhoatls for the remaining
NoUr ar S0 o1 tha tnp

In Ketapang, Sarifah Hap
ih, who assured me thit
she was & plous woman and
hat made the hajy, gerved
us a chnner of spicy vanison
cuUrmy and rue in her thrag-
table food shop. She apolo
gired for the absence of
viegalanles, because hera

had boen no sun for months.
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sHORT-TERM FOREST
Rows of oll palms start off fast in a 30,000-acre tree farm wrested from Sumatran jungle

But drought and haze-reduced levels of sunlight caused crops and trees to wilt, resulting this
year in widespread food shortages and a suspension of palm oil exports

‘This
Sanfah assarted. "Ha's angry

WiLE

< a curse from God

us.” Her daily incorma
had dropped from ten to five
dollars. "My grandson, he's
two, is sick all the time. He
coughs and ha's dizzy, | did
naar that we should wear
masks; but thare are noneg
Our govarnmant doesn t care
FOHOUT USs

The governmeant saos
things differantly. While
Indonesia remaimns a poor
coumry, tha Suharno regimo
undemnably, and appreciabily,
reduced poverty. Govarnmenl
eCOnomists say that devel
oping the world's largest palm
oil industry will pay off at all
ioves of sociEty. Unhl then
the cultural and econormi

INDONESIAS PLAGLUE @1

Flitl

roots of forest burning run so
deap that the governmeanl Is
both urnwilling and unabla o
atiampt savaring them.
Vihen the smoke Degar
drifting across the South
Lhina Saa iast sumumer,
nilaming the ayves, lungs,
and tTempers of Indonesia’s
neighbors, especially Malay
s -and Singapore, officials
in Jakarta gave a collactive
shreg. Their cavaliar response
was parthy explaingd by the
pravaiing breezes—the
capital nself remained clear,
and Its residents, ncluding
the nation s leaders, weare
untroubled by what local
nawspapers hlandly reforred

Raze Indesad, avan

0 ds

as Indonesians in the smalle

citios and towns gagaged on
tha foul &, very Tew com
plainad apeanly.

Yuchen, a Z7-year-old
WYL RN '.-".-'.-_‘i-tr|'|l-| it |I"'.I!|I-:‘!-|.:
biack head scarf, was an ax
cention, " IEs tha nch people
ghe 2aid, as we chalted
ahoard a small ferry. “They
want to
vary guickly, 5o they burn the

forest instead of cutting i."

make a lat of monay

ITTLE DOUET That
Suharto wasn'i neimng

kept up-lo-the-minute
an the fires of 1997. So
pommon was il for his e
tanants to avoid delivering
unsattling niews that Indon:
sians creatad an abbrawviation

ARS, for asal bapak senandg,






COUNTERATTACK o =
Spearheading the inter- |
national response, a C-130 -
Hercules from the Wyoming
Air National Guard unleashes
a 3,000-gallon water barrage
on o dense peat fire in south-
erm Sumatra. Several sonk-
ings slowed the blaze and
preventad it from spreading
into a wildlife reserve, home
to endongered rhinoceroses.




PLAYING WITH FIRE

Despite roadside prohibitions (below) and grim pollution alerts, schoolchildren in Kalimantan
learn that fire is the handiest tool for cleaning up waste. This ingrained habit plus continuing
doforestation lends credence to fear that in Indonesia haze will become a chronic fact of lite

meaaning " as long as father is
happy.” Eventually. though,
he was compéalled (o act, and
he apolagized 1o neighbonng
countries, But his exprassion
af regret was little more

than Javanese formality. He
hlgmed the haza on an act of
God and took no meaningful
action, Ironically, Suharto's
rare apology sparked a
reverse effect: Faaring that
the governmant might stop
iIssuing naw land-cleanng
hicenses, ptantation opearators
sal-avan more fires,

The fires coincided with
a orisis Subarto had good
reason 1o consider more
pressing. The econormy was
collapsing araund him, anel
world leaders ware demand-
ing that he straighten out the
gurrency mass, which aven-
tually led to riots that fomed
his resignation in May 1998,

In Indornesian cultura, par-
ticularly the varian! refined
by Suharto over mare than
30 years in power, all Getions
ara ordered by the president
aor ot at all. *Thea top-down
aystem makas it wise for an
official to keep higs own coun-
si,” axplainad a former gov
ommant attornay, “Init@tve
can prove harmiful to carear
and personal finance.”

So, for example, when wa
stopped at the governmant
office in Samplt and asked
the tan-uniformed officar
in-gharge whors thare were
fires in the area, he shook his
head, "Crh, there aren’t any.
Buming has beon banned
hereabouts for months." Alter

(5

coffoe and handshakes, we
drove less than five miles,
right inlo a roadsida fire.
“Wa've haan burning this
land for the past four days.”
sald Raosnan bin Lan, & 40-
voar-ald widow with four
childran. "Na one from the
governmant told us not tn.”
It’s & basic of everyday life
in Indonesia that govarmmient
workers often tum thair backs
in raturn for a bribe, But by
the time | Tlew (0 Jakarta
in mid-October 1987, {our
months aftar the fires hagan,
a few officials wers angry
pnough to speak up. Sarwo-
na Kusumaatmadia, tha anvi
ronment ministar whose Don
CQuixote-style struggle Tor
political and bureaucratio
reform has pamed him quiet
admiration for persistence
and tongue-clucking pity for
his inabllity to implemeni
change, was one ol thesea
Sarwono assured me that
the bad guys ware the big
guys—Suharo's Triands. He
helped draw up a list of 29

companies that had set (Hlegal
firow, The forestry ministry
ravokad their logping leansas.
Yel the operators woren't
worried; they knew the action
ditin’t have teath, “'ve névear
sean any govamment efforn
succead in stopping fires
from being set,” said André
Balot, deputy chairmman of
tha Indonesian Palm Chil Pro
ducars- Association.

By February 1998, almaost
as soon a3 the rains hiaited,
thousands of fires woere sight
ad again, somse 1n new loca
nons and some whaere they'd
haan smolderning all along
Scientists warry that repeat
ad oycles of fire of this mag
nituda will wreak terrible
damage on human and am
rmal lifg in the region, upset-
ling ecosystems, killing coral
reels in Hoods of aroded soil,
and destroving one of the
world's last remaining traop-
gal rain lorests, Whathar the
change in govermmant will
affect the rate of burning
remains an open quastion, []
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Ex Abyssal darkness shrouds the Atlantic seafloor two and a half miles down.
In 1991 high-intensity lighting systems allowed filmmakers to record Titanic
in unprecedented detail. Here, made possible with computer video-aditing

120 tools, are never before seen 3-D images from that expedition.
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Inching beneath tons of crumbling steel for a look at Titanic’s starboard pro-
peller was “probably the most foolish thing I've done in a lifetime of doing
foolish things,” recalls photographer Emory Kristof. in the debris field a deck
bench’s bronze arabesques preserve a fragment of the liner's fabled elegance.
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By JOSEPH B. MACINNIS
Photographs by EMORY KRISTOF

re the details of any other maritime

disaster as familiar as these? Shortly

before midnight on April 14, 1912,

the luxury liner Trtanmic struck

an iceberg and less than three

hours later sank into the North Atlantic,

carrying more than 1,500 of her passengers
and crew to their death.

Titanic titles crowd bookstore shelves.
Titanic coal sells for up to 530 a lump. The
most recent Titanic film quickly became the
first movie to pull in a billion dollars.

Why this fascination? For some, Titanic
epitomizes the power of crisis to reveal char-
acter—arrogant, cowardly, devoted, brave,
For others, she is a cautionary tale about
blind belief in one’s own invincibility. For
underwater explorers and hlmmakers, she
is the Mount Everest of shipwrecks.

Our joint Canadian-Russian-American
expedition set out in 1991 to capture the
clearest, highest resolution pictures of
Titanic possible. Earlier expeditions used
submersibles diving singly, with remotely
operated cameras and lights that could illu-
minate only small areas of the wreck before
their beams were swallowed by the deep
ocean's utter blackness,

We used a pair of submersibles, each
capable of diving 20,000 feet with a crew of
three. Booms on each sub carried four high-
intensity lights, their mercury-metallic-
iodide bulbs adapted from movie
sets. Together the subs focused
on Titanic beams of light more
than ten times brighter than
any previously used,

TITANIC: TRAGEDY IN THREE DIMENSIONS

The subs bristled with cameras, including
a pair of electronically synchronized video
cameras that veteran National Geographic
photographer Emory Kristof used to film
the ship from every possible angle.

“Shooting the 3-D images under millions
of tons of iy water was exhilarating,”
Emory says, "and dangerous.” Dangling
cables and ripped metal—hidden in dark-
ness and swept by unpredictable currents—
turn deep-ocean wrecks into steel traps for
submersibles. "Shooting below the bridge
deck we got entangled beiween railings and
the hull,” he reports. "It took 20 minutes to
work ourselves free.”

Our 17 dives to the bow, debris field, and
stern resulted in an IMAX film, a TV special,
and the pictures seen here. These poignant
images—especially those of Titanic's bow
looming from the ocean floor (preceding
pages)—helped inspire director James Cam-
eron to use the same research ship and subs
in making his award-winning film.

Titanic seems to sink as deeply into our
minds as she did into the icy ocean, her
unfinished vovage a recurring dream that
demands we fully explore its significance.
Like all compelling stories the dream begins
with a series of dramatic scenes. For me
the 3-D images on these pages re-create the
wonder of peering through a sub’s view port
and seeing Titanic for the very first time,

losepH Maclwmas, M., an ocean ex-
plorer, heads Friends of the Environ-
ment Foundation in Toronto. Emory

KrisTOF was a member of the team
that discovered Tiranic in 1985.
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G lcon of industrial prowess, Titanic sank without completing a single voyage.
Now she’s a rust-encrusted laboratory of decay and corrosion. One of Captain
Edward Smith’s cabin windows dangles open as the bulkhead framing it



collapses onto the forward section’s boat deck. During 50 hours on the bottom,
Kristof's paired cameras recorded the wreck in 3-D. "My cameras had a better

view of Titanic than | had looking through the sub’s tiny view ports,” he says.



BEET]  Despite striking bottom with enough force to drive her bow 50 feet into the sea-
floor, Titanic’s forward section seems eerily well preserved. A virtual sunrise of
filmmakers’ lights throws an anchor chain (above) into sharp relief. At chain’s
end the port anchor (below) still rides snug against the bow. A bridge tele-
graph (right) lies with its bronze mounting in the debris field, its connection to
Titanic's engine room shattered in the North Atlantic darkness 86 years ago. []

Far more on Titanic, join our anline forum at www.nationalgeographic.com/media/ngm.
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Wnorks better. Plays better,

YOUR COMP

RIER
THAN YOUR

Microsoft Windows 98 will scan your 118t
problems, fix them, then go through a
any unwanted files. It will also defrag
(which not only saves you disk space [
very cool) and basically do a bunch ¢
medicine kind of things. This would B
suddenly deciding to cut down on tak

DG?

drive for
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thard drive
50 sounds
Wentative-
your dog
Braps and
PEFAING system.
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The Shape of Things to Come

Tuareg guards get the Geographic treatment i Nigers
Sahara, where NG Television’s John Bredar carried our
Yellow Border for a promotional spot with paleontologist
Paul Sereno. Luminaries and sea lions have posed with
our logo, “The sea lions,” notes John, "left tooth marks.”
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WHY WISH ON A STAR WHEN
YOU CAN RE]_LY ON FIVE?

THE ONLY MINIVAN TO EARN FIVE STARS IN
GOVERNMENT CRASH TESTS FOUIR YEARS IN A ROW
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BEHINI TTHE SLENED

Stuck in Trucks With
MNational Geographic

WOMELITES YOu Just cant trust
vour transpartation, The 1932
[Tans- Asiatic Expedition (ound
that this specially built vehiclke
| atverve ) weasn t special énongh
crods a Himalayan pass without
lelp, To cover that tres, write
Viaymard Chwen Willlams rowie
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BEHIND THE SCENES

Still Shooting for Perfection

[ not the camera that's mmportint—its the evie beband of, Sull, Sociery
eves have looked throush a lot of different lenses over the years. Editor
Crlbert Hiovey Grosvenor [above el ), an early proponent ol pholos
|.:|-|.. In what began as a text-only journil ol geogs I|'|I'|. |.'|.1'..’|'.I.'|
what he presched with his Graflex Series B (below left). By the end
ol the 19th century, fragile glass plates used in such equprent gave
wiy (o more durable technology, like this roll filim camera of Arctic
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become crocial: staffer Barrv Bishop, a member of the

st American team o condguer Everest, used this extra
ipht Odympias Pen S Split Frame [center ) on the T963
climly, Chris Johns (above right ) uses cameras like ths
Mikon FS with an BO00-mims bens (iight ) to rédord clwe

tnhie in Botowana "1 may beoa long lens” he save, "

Il gets you s close as possible to vour subrect
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I'mings weve noticed about Americons

Going places is
a national obhsession.
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Orangutans
Revisited
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Call: 1-800-NGS- LINE

Write
MNational Geographic Society
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In Love in Egypt

Making our Liest IMAX
tbeee, Adyrateries of EZyp,
producer Lisa Truntt got
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e triend, New York
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en allergies are a nightmare,

remember ZYRTEC for fast relief.

ZYRTEC® {cedrzine HC) starts refieving your alierpes
fast." So sympooms due o pollen, dust, cats, dogs, and mold
ar no lorger 3 nightrrare. One prescription ZYRTEC
ablet works fast and lasts for 24 hours

For fast allerpy redief, ask your docoor about the powser

af ZYRTEC.

In ZTRTEC studies, side effects were mild or moderate
inciuding drowsimess, atgue and dry maouth in adults
and drovwsiness, headache, sore throat and stomach
pan in children. Drowsiness occurred in betwesn
1% and 1495% in adults. deponding on dose. compared
10 &% mking placebo. In children, drowsiness occurred
i between 2% and 4%, depending on dose, compared
to %% twmhing placoba.

To lewrn more. ask youUIr ootor or pharmacist

Call toll free F-BBB-BIG-RELIEF for more information
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Visit our Web site at www.ZYRTEC.com
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Make the Campfire Right Before You Light

Smokey is counting on you to build a safe campfire.

1. Dig a small pit away from overhanging branches.

. Circle the pit with rocks.

. Clear a five-foot area around the pit down to the soil.
. Keep a bucket of water and shovel nearby.

. Stack extra wood upwind and away from the fire.

. After lighting, do not discard match until it is cold.

e B > B ¥ | TR S 7% B N

Never leave a campfire unattended, even for a
minute.

REMEMBER, ONLY YOU CAN PREVENT FOREST FIRES,

Al
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Call 1-R00-NGS-LINE
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Viany readers erioled the theee-part "Australng by
Bike.” which concluded in the Apreil 1998 iSsue, bul

i ] i ,
sorne were dizappointed ar the authors deciston I

feesve Awstralia, The heated controversy deserid o
"“The Vamishimg Prarrie Dog” was reflected 0 equally
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Orinoco River

(1 1% abmost ompossive [0 Conceive of our sl
important river being at our back door; i1 remats
unknown in all s vastness to most Veneruelans
Most of us do not know all the problerns caused by
e irrational .__I-_|_1!|||'.1.'|I||||'| ol 1ts mneral resoroes
and its people. Donovan Webiter's article makes (s
aware of what we could lose: El Dorado
RDUARDD DOMINGUES

[he author describes a local banana as taspng “as o
a regular banang has been pressed down to a pures
form.” Probably for the first time be was emjoving a
reat] Panana, We in the north believe the bananas we
consume are the regular thing. Instead they are
picked green, then treated with gas to produce a yel-
liw feuit. One reason | enjoy your articles so much
15 that they continually remind me of the realities
out there in other parts of the workd
JOHN TERPSTRA

Drug trafficking is not new Lo the Oringoo, bual Faw
enforcement seemed better when 1 was there in the
mid- 1 9805 Une aftermoon when | was relaxmg ona
desolate riverbank near Ciudad Bolivar, a police
badee wis sunddeniv Hlashed belore:my eyes. With a
}'_1|:1.]'-ll|r1|r.*:l o iy head, | was told to hand over iy

Craviel bag. After o careful imapecticnn of is cantents,
| was told to leave the area lor ooy own salety
BOWGIAN KATYE)

Australia by Bike lll

[off Martin Smith's three-part drticle on his cir-
cumnavigation of Australia brought nto: sharp
focus the nature of our wolgoe geographn (eatune
amndd merciless climate. The warm mateship and
charp, cold edge of hate; the fertle, rolling helds of
grapes; the giant forests and tlat, featurcless plains
the [ntense heat and bracing cold—a symphony of
ratire s Chillenges and human responses.

ED} MAK

Smith's ride was accomplished i some luomry com-
pared with a sionlar tour undertaken in 1899-] N

WMATIONAL GEOGRAPHIC, AUGLUST 1998



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 modem telescope.

Explore hidden comers of the universe with the Meade ETX. As
Sky & Televcope veporied, "The Camini Diviston tn Satwrnk rings
popped into vicw. .. f could e every wisp of vefver on the aniders uf
o deer 50 foer awsy. .. the ETX [is] an ideal all-purpose selescope for
arryene MWRERg fo PEpect sdples &t 100 F||||'I"£'I- oF Kkary df .||'|'.JII'.i| 'IIE'JIJ
pears...a compact, portable teleswope with firn-clan optics * The
Meade ETX: theres no other Ir.lnu:gh |lL|. it in the world,

see i now at over 1000 Mekde dealer locations in the ULS. AL and

Canada, including .
THE

ﬁ NATURE
CAMERA COMPANY*
1-888-644-WOLF 1-800-367-6178

Call 1-800-62-MEADE for & free copy of Meads Telmoope Canaleg #120 or foe other dealer
locwions nesr yoa.  ETX Teoscope 5595 shown with optional camena adaprer. Other preminm.-
qusliry Meade selescopes from 5100 camplete. Mesle lnntnaments Corp., 6001 Ouk Canyon, Irvene,

CA D620, FAX: (94959 45 1- 1460, werw.meade. oo & 1998
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Ozarks Harmony | et

fADITIONAL
RY CARS
INPEACE.

HEY, YOU'RE MOT DEAD YET. TAKE CONTROL OF YOUR DRIVING EMVIREOMMENT. FIiND THE RELATIONEHIP
BETWEEN ROAD AMD CAR...CAR AND DRIVER. THIS |18 THE SUPERCHARGED BOMMNEVILLE" 8Y PONTIAD. WITH

LUXLEY THAT DOEEN'T IMPEDE YOUR SENEE OF ROAD AND A VERY ROBUST, AWARD-WINNING ENGINE UNDER

ITE HOOD, THIS BOLD SEDAN IE BURYING EVERY FRECONCEFTIODN OF WHAT A LUXUIRY CAR HAS ALWAYE BEEM.



EONNEVILLE

LUXURY WITH ATTITUDE.

= oA L L

B OO-BONNEWVILLE

NATIONAL GEOGRAPHIC ONLINE

w Pl ires, MAAYs, (uesiions, corn
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Window on a Small
Southern Town

34 at the aee ol 56 Frarn
Vickmipght called homsedl ™ the
oldest vhotoueanher i the LA
wito 15 st on the b, He bedan
his career makomg Bntypes in
K72, wirrking ina numby
sothern locales and
settling i the colton-muarket
town of Abergdeen, Missssipm, in
|.""-_| ..,.._ll ;lu' I.I.:. RO s,
P thudt of  Mitss AnToie Lt
Vassar and Oid Nutse | rigl
EITL R T CTR il
cultaral life in the town al 5.900

1
|! A T | AN

uch as the arrwval of the ovile

1 thrad ol WicKR it & sutpect
ere blacks, sudh ds L Hoston
Beosutifield (Bottom rsthit ) these
nmissiciwed portraits mdicat
that Aberdeen Had & 18ree
African-Americin maddli
Bow Aberdeen’s Evans Meri
riald Library, which AL LT il The
meticulopsly documented ¢l
lection of 1 381K glass meuatives
las mounted dn extabat of
MMeEKmehts works 1ts title
! | nied rom Fyi Wilvierli=ing

an: " Fne Work Guaraniee



Lereil Spatied Kiwl (A jeruy el Sieet Lenptl Worilpghnt
I-I_||'|||,.|| :'._|-|._| |.|||._-. ad TLit i B i H '-\.:l"lll' B - N E L lissis
Surviving numben Fabmaied al ||

Lt 28 ke tmnder 50 ke e
cibalmivne, o Sesith llanl, SNew Soa b
I'I.. wnrragthasd by I |_|;'..

NEW ZEALAMND

WILDLIFE AS CANON SEES IT

The great spotted kiwi rustles about in leaf hitter
al mght, smfhing under loas for earthworms
and other sml-dwelling prev, Nostrils are
located at the up of the long bill which this
[urry-looking bird uses (o p and probe the
forest floor. Kiwis are flhightless inds, bat g
et anct powerul legs enable them (o move in
long, st strides through thick underbrush,

Monogamous pans share in incubating a single

Serrifcanductor Manufoacruring Pgutpamend

5 l:.::ll ..II.I rif -'-;I I.-:I...I '.:I':I.- m I Ir

jut i FIA- R
renies high-spwsad effledeney 11 il mees
= I Tl il I ': .I':.!' I. Ir'I. Il |I':I L1 !

Rl - Lo

RS

..I s T

e The lone chick hatches tully feathered.
resembling a minature adult, These unigue
bards hive mamly in protected arcas, but they
rermin vulnerable o mtroduced predators like
stosts and ferrets. As a global comporation
commtied 1o social and environmenial
concerms, we joimn m worldwide efforts to
promote greater awarcness of endangered

species tor the benehit of Tuture generations

NATUHE

Canon
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Hair-raising Tale of a s, Brown put Jambo onan spot he's had for the past 43 v
NEIlI‘.Ed APE il free cliet—heavy on oo .u- | '|:I et smlerested] i whiv il
-":"l"-:'l-'-'-l'- redadd, gl aperacast winrks” she wis It worirkes 1thai

b, i teenage Chimpanse i m—and coneocted a cream all | care aboul.” She plans

Enphand s Twyeross Zoo, was sul froom goat s midk and oils of market the prodiadl

fering. His skin tichied, his hais witd rosemary, parsley, and Lo vels bellew lambioy

el ot he lost wetight, and he marorany. MNow s health has s sbetvrmed froodnd S e
erried Distless: Thrector Mol refurped. 5o has his hair. And sysiemn probleny They are clueless

Faed hatr callied i lean Brovwn W= Brown Is trvinse her diet abserat whit the ertmet wiarks
Libp 1 farmwile who deals in and salve on humans: her hu "Bk he's in fall form fow

matural medicimes, for i) hand is growing hair on a hald Hadham ways

Calculating Like a Roman

Romuan numetals seem cumbersome. After
ot Jily and Airgiest 1997 articles on the
Romans appeared, a reader asked how the
archatects and ilddrs of the Roman Empire
made the culculations needed 1o erect such
complex struciures as the Pantheon.

They didn't. "We
greatly overestimate
the atricnint ol

: Snumerical calealaton
AL St o b e in the ancient worlkd,”
A Proud Moment Before Dy says A, Trevor Hodge
S of Canada’s Carleton
Seafaring boys of summer, members of the Liniversity.
US.s, M-umr‘: all Navy biseball champlonship frisbend the Romans
tearn—and Sharkey, their mascot: fior it probably emplayed

Rey Wet Flotida, phowgrapher helore sailing stmple geometry 1o
tor Hvarea, Cubi, in LR9E, When an explosdon estublish 1he desired
ripped through their ship (Grocrapitic, Febru- dimensions for their
ary, 1998}, the only team mieimber to survive was designs, creatmg
right fickder John H. Bloomer ttop row, far left].  standard lengths of

“Ihis photograph tells me the Navy took choin oy rope. Then T
bosehall seriowil” savs James Gates, Jr., Notion. they usied a compuss and straightedge 1o align
al Haseball Hatl of Fame libwarian, " Nine had | architectural elements in corpect and pleasing
uitiforms umussdl for the time, and they had proportions. “The design of a temple dopensls
bats, bully, and gloves™ LS, ships, Gates adds, on symmetry,” wrote the Roman architect
Bedpesd ipresd basehall to Latio America, home Vitruvios in a hrst-century n treatise; llus
of many of wday’s brighyest stans: iratedd bere ina 16th-century adition

R TIOAA AR R Es M AT Al = L1LILRMS



Dont fish have enough on their minds
without having to worry about the water?

£ =
'E*r#‘ Its not easy being a fish in the nineties. But
thanks to Hondas commitment to clean water, at

least they have one less thing to thml-:
about these days. : g— . =
Since 1973, weve manufactured anit'sold only

remarkably clean and quiet four-stroke outboard
motors. e
Unlike typical twasstroke marine engines. which

leave unburned fuel and oil in the water, Honda
A\ Outboards feature recirculating oil systems.

50 the oil stays where it belongs. == «In the

engine. Plus. our outboards are quieter, more fuel-

efficient and as much as ninety percent cleaner for

hydrocarbon 4 = eMissions.
All of which ploves that when it comes to the

environment, Honda is always thinking. With all
ur products, we continually work to g‘_ﬁ
Qg nce your desire for fun and performanci
with society’s need for clean air and clean water.

Something wete sure all our underwater friends
appreciate when trying to decide which

minnows are really minnows. f—f«

HONDA
Thinking.
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As Simple as ABC: A Pioneer
Computer Is Duplicated

I the 193 a frustrated phvsicrst at lowq
; Punch tared
State Colleee besan o deeam af waye 1h

olve complicated equations quickly, lohn

3 . LI by
V. Atznasoff fimally hit on the notion of usng i LI T

[ll MIYs |l. IHTCs andl 4 Danary svatien
Coisretrod
jrapd

prtthmetic. By 1940 with gradoate student
LClifford Berry he bunlt the ARC, or Ataiasoll
Herry Computer. A court biter determimned
that it was the forerunner of alf iinbmitely
more complicated computers to come
Last year Atanasol] s successors at
witat 1 now Towen State Lindviersity
built a replica of the ABC. asing
viacoum ubes and othe SIRIRERERE
parts fright ). The okl oost thy
'“'"|""""|""I o SANLUERD) I foda vy &
dollars to build, svs term member
[ohn Ciostatson, The replica, with its
1Ak -10- 1 RS, cost 3 LR RIELE
Later computers—anotably ENIAC

Vacuaem
Tk

reated by lohin Mauchly and | 1'respes

| CESTE i '|:' I_ LEVETSILY O ."l""'l"'l!'-. A0 LA
i Ly -.||.,_','.|_ II".,l'.l. '.l'_._ I|_ 1L .|_|II_!i|.J
be used by a laraer workd. Buat the pung
grdd-fed ABC was the first 1o use @ binary
-.-"r:-l.! |.'||:||!I! IIIII'I--'I-III-l.- |!”|I :'I-Il'..l |.:.|I. Fu1llllll:lr1h‘,|‘.|‘|nd.1|
tramslated Wito binory nnes
E@ad FaroE [FL a6l atoisd on

memory drms (3} Ginary
bl mation s then recorded

gfl pageod | and M erpretis=d
By dilactromes ramiers (5|

marks ol modern computers. 1he orumnal
ARC no longer exists. A scientist who ook
ever Atamsot s lab toed 1o remmoive 1t and
e had 1 .,| '.|||.|:|:!._|_| wTeTY L WS Eo wiide

toy 1t thronzh the doors

How Pepper Sends Pain to the Brain

Bite into a hot pepper, like this Scotch bonnet, and you
will feel interse pain. A molecule called capssicin pro
cluces thar excruciating sensation, But how does capsal
cin's action get tramsrmitted trom ugue 1o the brain
and make us howl in agony?

[ vad Juhos of the Unversity of Cahformis, San Fran
ciscn, has found whirt he calls the haly gral in the field of
paim rescarch: The elusive trigger is a unigue prostein in
nerve celle. When CAPHRAICIN  pushes the button, the [P
tern activates an ton chamnel and sends the paonfol mes
sage to the brain. Jubios and his team used DINA-clonin
technology to isodnte the pesky protetn. [1Us more 1o a
chill pepper recoptorn, he beheves; the same protein proba
by s prvedved i cauising s Lo reset o hot water or an
iron burn. Knowing where 1t "hives” may enable reseirch
ers [0 create drugs to fight heat-reliled pamn
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In the gloom before dawn on November 27,
| 868, Li. Col. George Armstrong Custer's
Seventh Cavalry attacked slesping villages of
the Sonthern Chevenne on the Washite River
in western Oklahoma. The surprise assauli
came in response (o ralds by renegades who
ignored peace pledies by their chief, Black
Kettie. About 100 Cheyenne men, women,

Climate Change Affects Penguins

For more than 600 years only Adeln =.'--F1_|'|u|'=

[right) lived along the chilly shores of the Western
Antarctic Pemmsala in the Palmer regron, Orng
thologist and paleantologist Steven Emslie of the

L'niversity of North Caroling, Wilmington, found
Aiddhe Bomes | Dedow) in nests nesr Paimer Staton
dating from us early as/the 14th century,

Hut twio other penmuiil species have moved in,

EATIORAL GEDYE

and children—including Black Kettle—dieq,
53 wWeErs 1.'.!}"1||:'1:'-.|. and a traditional nomadic
way ol life began (o [ade. Within six years,
their will hroken, the Chevenne submitied
['he creation of Washita Battlefield National
Historlc Site last year pleases today's Chey
enne, but not its name: To them the uttack
wis not @ bhattle but o massacre;

sresull of a 50

ipare ntlv as thi

VAT Wartming
treticd Phat has seen winler lemperatures risy
me degrees F and lessened the
penmsubi. “Adclhies
redjulire 1 -.LJ!_';.-~ i !'.IL;-. Ice jor foraging,
Errslie sayvs. As the e shrmks, he beleves, thels
numbers dectme, Chinstrap penguims, wiech fod

HYENI o n
amoun! of e around the

e o the open odean and aren'tatfected by 1o
brreakup, began to armive in the |

arEallyea sulsantarci i SPeCies, [iest .|::l|-n'.|:-.'-'r her

-
PN L e

in 15975 I.I".I'_' Wi EWLOMeEs ndw JOTI0 O 1o

psOrE oY G ]EH TESTHEY & PHETmn i'n|'l||..1llull
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REZULIN' ESY

ME | MAY BE
ABLE TO

REDUCE MY
DAIL"F Wi
INSULIN.

e ul ONLY
H HAVE TO
TAKE REZULIN
ONCE A DAY,
TH,ﬂ.'r MAAKES
MY LIFE
50 MUCH
SIMPLER."

“Now |
FINALLY HAVE
MY BLOOD
SUGAR UNDER
CONTROL.

: REZULIN

- IS REALLY

= WORKING
: _..|.i".', S
Eh @'SL

DIABETES.

F'DE h-E -ll




REZULIN": FOR
IMPROVED CONTROL
OF TYPE 2 DIABETES.

Rezulin (troglitazone) is a once-a-day pill for diabetes
that helps your body use its own insulin for improved
biood sugar contral. Rezulin may be used for patients
not well controlled with digt and exercise alone, oral
pills known as slfenylureas, or insulin.

HEZULIN

HEFORE

Can Reduce And Perhaps Eliminate
The Need For Insulin Injections.

Because Rewulin makes improved use of insulin, it
can make a difference if insulin injections are part
of your type 2 diabetes treatment. With Rezulin,
you may be able to decrease the amount of insulin
ar the number of injections you're taking. You may
even be able to eliminate injections altogether.

Increases The Effectiveness Of Many
Oral Medications. Your doctor may find that
Rezulin provides better blood sugar control when
added to dizbetes pills known as sulfonylureas such
as Amaryl,” Glucotrel XL," Glynase® PresTab,’

glipizide, or glyburide.
Ask Your Doctor If Rezulin Is Right

For You. Rezulin can provide a usehul treatment

option for millions of people with type 2 disbetes.
Please be aware that Rezulin should not be used by
patients with type 1 disbetes

Rezulin, like all the disbetes medications currently
available to treat type 2 diabetes, has been associated
with side effects. Nllmzugh Hlnz'_.r are nol umpjhr
wriows, you should discuss these possibilities with
your doctor. In rare cases, Rexulin has been associated
with serious liver problems, which are generally
reversible, but in very rare instances, these have
resulted in liver failure and fatality. Your doctor can
advise you about the new recommendations bor regular
liver monitoring with Rezulin, which will require
routine blood tests. The most common side effects
reported in medical studies were similar to p|i|:£|:|-|:]
{l' tablet with no r'ﬁ-z::liung}; I'.|'|.Er|r include infection
(229% placebo vs, 18% Rezulin), headache

(119% placebo vs. 11% Rezulin), and pain

(149% placebo vs. 10% Rezulin). Talk to your doctor
immediately if you have nausea, vomiting, stomach
pain, fatigue, lack of appetite, dark urine, or yellowing
of the skin (jaundice), as these may be signs or
symptoms of 4 liver problem. Adhere to any dietary,
exercise or weight-loss recommendations made by
your doctor, and test your blood sugar requlardy.

As with any drug, tell your doctor or healthcare
professional about any other medications vou may

be taking. If your therapy includes Rerulin and

pills known as sultonylureas, there is a chance you
may Incur a m.m-agtaHt w:kg-}'rl gain, I you are &
premenopausal woman who bs not ovulating, you
should know Rezulin therapy may result in resumpticn
of ovulation, thus putting you at risk for pregnancy.

Over 900,000 People Have Begun
Using Rezulin To Help Manage
Diabetes. And the number keeps growing. Your
doctor or healthcare professional is the best source for
tinding aut if Rezulin is right for you. To know more,
see the important information on the adjacent page,
and call;

Toll Free 1-888-900-TYPE2.

ONCE-DAILY

IN

TROGLITAZONE

AsK YOUR DocTORrR ABOUT

THE REZULIN DIFFERENCE.
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Give new worlds to discover with
NATIONAL GEOGRAPHIC.

B =1 -"'.l.,s . . e

D:.h"ht your Iriends—or yourself=with membership in the National
[!L.ﬂ”hi!"'hJL Society. It the pertect gift for anv occasion!

Every month, readers circle the globe with NATIONAL GEOGRAPHIC
magazine to enjoy breathtaking sights...meet fascinating people...unlock
age-0ld mysteries...keep up with science and technology.

Members also recerve as many as five full-color wall maps in
selected 1ssues of the magazine. And we'll send gift cards to you to
sign and present or mail to your gift recipients.

Call today for a world of adventures!

1-800-NGS-LINE
(1-800-647-5463)
M-F. 8 a.m.—midnight ET: Sat.. 9 a.m.—5:30 p.m.

DD enlyv: 1-800-548-9797

LS. and Canada only

D NATIONAL GEOGRAPHIC SOCIETY

P.O. Box 63001, Tampa, FL 33663-3001
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Cure an Ailing Camel
the Old Chinese Way
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MAPL'WARE LUHBER

Too Early for Painless Dentistry
i

You thinK¥ou hate going to the dentist? University
of Califenia researchers studying this thousand-
1.-::;tr—L_;Il:J-_i.!1.-.-. founel at a Colorado archacological
site Mistovered that a hole had been carefully drilled
ing towuth, perhaps to treat a cavity. They dupli-
q,,;itﬁ! the hole in 2 modern tooth, drilling with an
pbsidian point affixed to a wooden dowel. Mean-
while, near Paris, scientists examining a 2,000-year-
old male skeleton found a wrought-iron implant
replacing an upper bicuspid. Apparently the man
had taken his tooth to a blacksmith, who made

a replica, says anthropologist Eric Crubézy. The
replacement was shoved in place—and it "took.”
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THE NISSAN PATHFINDER
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ENTER THE NISSAN PATHFINDER MARS SWEEPSTAKES
AND WIN A 2-YEAR LEASE ON A NISSAN PATHFINDER SE.

Enter the Nissan Pathfinder Mars Sweepsiaikes and you
cOld win the Grand Pride of 8 pregaid, 2year l=ase of &
1298 Niz=zgn Pathfinces SE. Just find the answars to the
guastions below In the 28-page section, "Return 1o Mars)
Then send your answers on 3 postcard or entar via our wed
site a8l www nissanswoespsiases_ com 1o be eligible. Rrst
Prize includes an alleapenses-paid tnp for two 1o Washington,
D.C., where you'll meet an astronaut, viail the National
(xecgraphic headquarters, and get 8 behind-the-scenes ook
ol the Smithsonian = Air & Space Museum. Thirty rurnnets
P will Fecave aulographed copess of the special edition
book, *Mars!” But read fast. Contest ends 8/30,/98,

QUESTIONS:

THE NASA PATHFINDER
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FLIGHT SYSTEM CHARACTERISTICS'

Dsoent and Landing
|EDL | system
self-rghting tetrahadral lander
Active Thermal design for lander
Fraaranging rover
Command and DEto Handling
Imtegrated Attituds and Information Management
Shistem [ALM|
Computation
RBOO0 computier with YME bus, 22 Milllors Of
Instructions Per Sacond [MIPS), 128 Mbyte mass
MmEmory
L=
Solar-powsred cruise stage and lanoer

Teipmetry and Command
Surface pperations telemetry rate vig High Gain
Artanna (GHA), X-Band;
edb /s 1o T0m Deep Space Netwark
Surface operations command rate via HGA, X-Band
250 b/fs
Propul s
Moncpeopeliant hydrazine used for cfuise
Elght 4.4-N thrusters
Totat gedtay of 130 m/s

* What does APXS stard for?

* Mars pols its red color from™

How iong do2s & day on Mars las1?

* Temparalures on Mars range from:

How mpch of Mers fid the rover explore’?

Which Sir conditioning system would you find In the
Pathfinder on the next page?

"WOTE: NOT AVARLAIIE WITH STERED AND 6-'WAY
ADJUSTRAOLE HEATED LEATHER TRIMMED SEATS

Enjoy the ride. st
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Embark on your own Mars Pathfinder mission.
(Without the deadly toxic atmosphere.}

. 11-' H.H m SE hﬁdiy equipped for a EJ.II:EEIS:!‘EH axploration ur r.'lu'mm nranﬂt Earth, Big
Wmﬂﬂs An athanced, shift-on-the-fly = AWDsystem. An avaifable 6-5peaker, 150-watt
Bose' !Irfstﬁr!:: sjgﬂmln. And & gomfy, CFC-free air conditianing systemwith Autgmatic temperature




i
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control. Because even Earth's atmosphere can
be a bit unbearable. For more information. call
1-800-897- 4802 or visit www.nissan-Usa.com.
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Enjoy the ride.
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R " BellSouth Education Gateway | |21
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The net is a Very

powerful o This,
for instance, is T CE€SS.

So much for kickball and jumping rope. Today, our kids tromp through the

rainforest and hover over Mars -on the nel. During the past year, we connectad
some 4,000 schools and 172,000 educators. Now, teachers plan lessons,; confer with
parents and haip students find their way on our Educoation Goteway. Which means
mullions of our kids can get the skills they'll need tomorrow, today, Internet access
and the Education Gatewsy, lust another way BellSouth connects kids to the world.
Beccmase when it comes to high tech and education, the whiz kids play to win.

www. ballsouth com

@ BELLSOUTH"

The Meghborhood Whir Clds™
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To help you fall asleep,
count the 500 bonus frequent flyer miles
vou'll earn when you stay at Best Westerns

in California, Nevada and Hawall.

Staying 2t Best Weslern |5 now éven’' more rewarding.

- :
][!Eiﬂ?'fFUﬂd Because you'll earn 500 FightFund bonus miles with

FVECY ([hrEe non-consecutive stiavs in Lalllomita, MNevisla
O ARERICA WEST AlRLINS amd Hawall, Just stav at any of the 3130 Best Wesern
hoieis in these states through Cctober 30, 19987 That's 500 miles In addition o the
250 youd mormally receive with each stay at any Best Western throughout North
Americz angd Latin Ametica No llight s required - lust show your FlightFind cand at

chieck-n Plessant drieams. o more Information, contact your travel profosshobal, iz

Best

U 4T www. BesTweESIBm.com or just give us & call | ; B ﬂ D . 3 5 2 s D ﬂ 6 ‘; .‘f"&':#"“'-ii-'?*l'Il

B Wil hovies aow lndiependenily ownded o s@arareel " Aes iia WY
— m. Flilis Pt | o . - - oy § =iy o]
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- The most
~ Important
job of
- your life
- just might
~ beyour
first.

Az 3 member of Teach For America,

o willl be part of the national teacher
grps of oulstanging recent college

aradugtes from diverse Cullural back
grovnds who oommit two years o
teach m ST I A S LUnder rIE"-:-Ellll'l?ﬂ
urban and rurdl public schodls

You gon'L nave 1o pE an spucsthan
maior. Teach For America s ssakihg
talented, dedicated mdividuals rromn
pvery academic major who want 1o
ersure that all childran In this natior
have the opportunity to attaln an excel
et education. There i= a particular
nesl 20F pEOpsE 1 COI0F BN uUG)
peakers, and math, scEnce, and
foraign lanouage majors

To pet information and an
apmlication hefore the deadlire, call us,;
FEACH WS Grilirmg, r CONI=mt YOUr caAreer
placement adviser on Campes

[5rg 15 yOur Chance 1o ecaome
part of ine natlonwide moverment oe
dynamic ndividuais who have (Dinsd
Teach For America and assamead
ipadership rotes in classmooms and
cehoonls acrss the country. Your gecisian
will gffect not dnly the et o sou lE

Bt the lvee of many others

1-800-832-1230

http2fwww.leachioramerica. org

TEACH-ORAMERICA

L AR R = e il

O



Protecting
America’s
childven...

...it's everybody’s

business.

Call 800-ASK-CWLA
for information on bow you can help.

THE CHILD WELFARE LEAGUE
OF AMERICA IS MADE UP OF
HUNDREDS OF AGENCIES THAT
HELP VULNERABLE CHILDREN AND
THEIR FAMILIES.
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[t's the things you don't say you regret the most.

Make vourself heard.

Being scrong and silent only gers you so
har, Which'is why Ericsson has dedicured
itsell to helping people share therr
thoughes since 18576, Today, Ericsson

guipment s used in 0% of all mobale
commumicarions around cthe world. So
when there's something youo can't keep
guicr abour, we'll make sure you're heard

ERICSSON =



It tgxes more than
w EIU{]!'E‘;I'_'-II'I andel .

tncorporates todoy's Lleosding sotety
every terroin gnd Ln évery Clrcumstance.

The Morthstor Syastem gutosaticolly coordinaotes the éngline,

trgnLmi s s an hroking omnd steering ;!:"'l'l- OrMance EVeEry SLk mj
resulting in d whale new measure of driving cormtrol. Stabil
hismn Railed oz the sosE advoncaed stabiiity control svstes ir




SEVILL

r'1'::."'.' ey

E 5I5

I ¢ "I 'I mavie Vol




[t Degas
had used a Hasselblad instead
of a paint brush

[0}
'O
HASSEIBILAD

i




R Surfing SoHo.
33 fing

[

THE PLACE: Rushing
past an open fire
hydrant on a steamy
MNew York afternoon

THE CAR: The guick,
agile DeVille Concours
with one o] the most
advancead traction
conlrol systems In
the world.

THE MORAL: It's fun 1o
moke woves

I
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in the best Pontiac tradition, Bonneville is first
and foremost one of the world's finest sport sedans.
it understands the synergy between road and car,
and car and driver. Pontiac Bonneville comes with
a Vb 38 engine that requires a change of spark plugs
only every 150,000 kms. The hexury of Bonneville
centers on the driver; for example, the contoured
ments. Intenor temperatures adjust automatically.
Selected vital data is projected on the windshield
for easier viewing. Everything you would expect
from the finest high-performance sport sedar.

Pontiac Bonneville

The luxury sport sedan.

ooz DONTIAC

WE ARE DRIVING EXCITEMENT

CHEVROLET, PONTIAC AND CADILLAC ARE QUALITY BRAND VEHICLES MANUIFACTLIRED BY GEMNERAL MOTORS

W ITILCOTLIMIX
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The most beautiful road on the Riviera.
And one of the bendiest. While your
Rover has finely stitched leather upholstery,
it also has double w1shﬁ<r‘: suspension.
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There are titmes when rem
the last thing on a chap’s mi
I mmobiliser makes sure th

there when you get back.




embering to lock the car 1s
nd. Kl A Passive Engine
at your Rover will still be













Go on, ease back inlo all that lesther. Strefch your legs into ail that space. Make yourself
wery, vary comioctable. A Ettle music, perhaps? After afl, there's & lol of sudio system o
play & on - complete with CD aulochanger, Fully sutomatic cimale control ensures the
wwather indoors will be clement all year round. Call 0345 545845 for mone information

stay indoors this weekend, ™ " o h i cter g drves.
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| When you make thingssmaller
H- A Yo g they're harder t@ See.

¥y i X T HARVEN

That's why our
screens are larger so
they're easier to
read. We call this

w technology.



OLYMPUS

FrQCVE ON LIFE

k)

If & picture’s worth 3 thousand words, pimju:] speaks
wvolumes. Compact. stylish and rich with advanced hmction§
and sophisticated featiores. Owver |0 miflion poaple spesk elo-
quenely with ufmjuc]. YWhat's your story! Tell it with p[mjpc)

*  OLAMPUS OFTICAL COLLTD. Saw i Builiding, 2.2, Nishi Shinguis 1-chomse, Shinjirks-&n, Tikyr 163-86101 Japan hutermet; hispfww. obympus co g
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[ am fre-:e to have ambitions
to improve myself :

to think about my son’s dreams.

When you enter your local HongkongBank you access the resources and expertise
5,500 offices in 79 countries and territories and over 130 years’ experience in Asia.

you have this much behind you, that you can feel free to think about what's in front of you.
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of the HSBC Group, an intermnational network of HﬂngmngBa_]']k N

Reassuring things to know. Because it is only when Armilwr HSBC i

Your Future Is Our Future




United Nations Development Programme
P £

Lworks with people around the world

(o proteet and renew

our natural

| ST UES

Because

Every

Person

Counts



IT's ALwAayYs 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 = There's no limit to where it'll take you.

ELDORADO

Live WiTHOUT LiMITS.

Cadittizc @

Call 1-00E-3E3-40A0 o wed . O Eeoe {0l Comne A g% Aiciadrwnl
ot WD mile &l e cACIBET Coem Cadbi, Faiciwdy, Monfaal,
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If You're Trying To Lower
Your Cholesterol, But
Your Numbers Still

Come Up High...

®PARKE-DAVIS




---Ask Your Doctor
For The Low Down
On LIPITOR:

TANE YOUR BAD CHOLESTEROL
NUMBERS TO NEW LOWS.

LIPITCR |atorvastatin calciuml|, in combination
with diet and exercise, was proven in clinical
studies to reduce LOL “bad” cholesterol by
33‘“& B0%. E-Ea ::hm at right.

\ LIMITOR also significantly
lowers total cholesterol
and trigiycerides while
raising HOL “good”
cholesterol, And LIPITOR
is taken only once a day,
at any time of day, with
or without food.

“EMET AND EYERCISE JUET
WERENT NG T — BT

Ceall ECHETH ATTIER Y "n
L TE GTAATED W8 BT n"lr ""
Lo ey toae | DWONCTOR

EIRCEESTERDE DOTaviy ARl

255 11 'Ii& or healthcare provider

: knows if LIPITOR is
right for you. Enma people should not take
LIPITOR, including those with liver disease

Lﬂ" possible liver problems, women who are

. lhﬂ!ﬂng. pregnant, or who may becoma preg-

T or people who are allergic to any of the

sgradients in LIPITOR. It's important 1o tell
I yur doctor about any medications you are
currantly taking to avoid possible serious drug
Inter; Your doctor may perform simple
blood tests to monitor liver function before

vl during treatment.

LipiTOR 1S GENERALLY
WELL TOLERATED.

Side effects are usually mild and

temporary, kn clinical studies, less

than 2% of patients had to stop

taking LIFTTOR becausa of adverse

effects. i you take LIPTTOR, tell your

doctor about vy unusual muscle BT WY I‘-r-I:t:.lFl'IHI'.HI:I.. HEL O
pamn or weakness, as this tould ﬁnmll.ﬁﬁl
be & sign of serious side sffects. 200 — A7 £asTl

Topay LIPITOR IS PRESCRIBED

MORE THAN ANY OTHER CHOLESTEROL
MEDICATION.

Owver 3 million people have started using LIFITOR

to lower their cholesterol. For mare information

about LIPITOR, please
85K your doctor or
pharmacist, Information
ahout LIPITOR and &
free brochure are also

available by ealling
toll free. 1-888-LIPITOR.

el s e sies
0 i, Helie. = EmrtwrTs i
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atorvasitatin calci i
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The Lower Numbers You're Looking For




IIIH'I?—HIH Pyr==r7i1ve iwirrmanze

P TRLLE R A EHEY, & 5o b s e d T o S R

P e N s IR R —— T R T R
s -.“ s I rﬂi.ﬂ:l

[ T A o TR T e

:-:n—- | ety e W STy SETIaTEY G TR N FE e

Byt Tim § UG- Tl b i ALTL Bk ST U RTELE WA P nardiai 4

A R d EIRH allES i and e (Demomyed ey tpg | e i ) 0TT e B T

= Mlllm# Rl 3 TS T r i v
I

e e A o s (St

B maferd mmmaad 1 B i ] 6, T %

WARMEREL 1w Tymumcyemr — AT LA s tue ot e s S0w bl
Hh:-.h!.ﬂh_t-lm-.l‘hli—__l e
—r l_“---l.r——-r—i_—l
LIS TN e e rmd g m s iy e w vl F e shee i w2 G
“_mh‘.._.*#h_-:ﬂ_—#i
rrrErE m s bereye sl Fl've rliee pulieds rewy oF i led e madibe Fw TR O
bl e st LA DEUP Ll WP, oy TPFTED @ DD T, IR, iR b
B S T STTRE PR A e aremies i tven o B pesag sl b spme ] LT peedfirm D50
el b g il b bl b @A caEEe W B R WACTEE T b et
:ﬂﬂ'&_:‘h“‘_ﬂ ?H“ﬂﬂ”_'
ey | Wil {os? @ Vel e By BB 0 .
TR NS TS TR rMsE] EESIaYs Bt Perdn B el e e sl
e Pdi ar rermes o 27 i KET o o] Wiy (RN aea relarTs @ P T IO o -
I & T TNTE s T TTESS b Sh SA Theled & SR afs e wil it
S Tes o g el a ceed | 8y o e [ e b e o o S TR
AT e e e FEeE ] S e BT D T «40 ©F arTates lear ST LHECAT NG
g oo - By ey w0 e sl el w1 day gkl S Dbt B ol
i e O LTI L TG A A AL el S T EXTTLENTS LIRS AT L
AlwLAE [ Shompaiy s w Al S S0 e, b e i F ) e B S TR
Fa i oo bl s el P e— o il by T Y T I rem
“—_.—ﬂﬂﬂim_“H“
T e e i Bk A L T LR e P L
- .lnq—_mrrﬂpp——l warrady v 8 e o i deug
o rp g g o S a FTE Ao B OIS W T AT
LS eF T EFEINEIT ST I T IS FTETIIET S 8 s, SR
Famows syt el Py = i | R s ] ] i, et S
by B ol S I 8 e ey TS T TR EET 1NN g 4 e
SRR R P LIS e T e e W e 6 R, B Sy W R PR
ik il iy LRy ey P s R Pt Ill-lll-l'-l-=
FEEeT o e e P Thie P e TR e s o b s m) o e b
bl B @ 0 ] e R T T ] S S T

w. hmmﬂﬂ—th
HERE AW PR TR ey
- um i .

PEELELITEINS. Syl — ReTTe Fomrey Sy &= @rSmes 1 oW SmdT B OTETE oo sl
bapar i i m—

i et ol i et EETEER WL RS
R —:-.-—E- el e iy b
b srd == TAEY Pl i e i R Y Y, sy —

= —
CEAl T b, pETE dety FCITTIACe b o e Dy e - N m“
L il F e ey diisi gamegay b WAMENL] laadis

B 1] i e i I e |IL | e e s Axr
e LS e R : T T
pozim g TRE mpfe | el LT e B e e P | Fr IR E X T e

e TR a1 e CINEEEY A Y REE W Traesaed Soyrew U T b
B AL PO g 0 AR B L R wey | b R T el EEET i
i Capapg ArTTIITEE G ST ETIAET 9 LA RITIET e 100 s s sl
a8 L P g e il E— T P
B b B i P T TR I e———y WL biis ) Exmmr rhwad ba s
(LLTRT =t = i, e e g e fgad U @rpp T Co T
dmim iy B R R LT Bl DL § U Al o cEfres
Pl kR g S Ll S Pk i -uu—tu-ﬂl—ﬂn;tli
o bl g e s B cnbm T et i of P DI R B T =
B, P premeswd FtT 5 TUEWTED e e, R T g by g e [l R
ﬂ““ﬂﬂ“ﬂ*ﬂh-ﬂ—_—-—ﬂ-
RS WY Yol el s wae—y = cprew mhrfel, e liie

FE el L1 o ey l-q-—-ﬂﬂ:rl-T TR FarT e o
i = il Al SITINIES ST e S T B R s e e el
(35 vo 1P il mall Tl R i T 1o SR S P R PETS

el RN T g b el e — = el e S T SRR R
T M P | P ek L e e an g e The ey TE At HRES Do rdery
FREETR T R P RS T e il ¢ GBRUS TTEINT T S 'H-li-h-ll:.-l_l-c:
Ty S e | B T R i Bl | b e Dt el by e el g
ady T sPuilme o b ] oo Sy e W O3 AR T LT I T B
g OETES TR oA I TR JErTma ey e eapies T Tty o
by Ep g T e g My ] GHER P | Py T oo e B mpmssrThp A ERD LR
e SR mETE T O ST PR Bl AT Al i e renikier ik |7 e
uﬂq_whﬂmhﬂﬂh“ml-nm

H i e P s e e B b Red e T e e o
s T =Tt T e g b ol § P g Ly P D e ey W e B
il Foa e Bl e THE @i b bame ssavwed @ e vl o0 cmsd hee
1 @mEr 8 w ie ey gy e =i n s e ey ey Tenip S e 10 01
bty e i
ESTII] T
el B e paapedp B i Rl el i W R T TR PR
(TR o el e @ B B DI R I A BERRAE A | ks B e wue o
I D] coym iy feefd gl r1 1 Pl TR R ) ERR B el e il
FhE (Nl e sl T e fagne o e -m-r_b_-ﬁ'ﬂ—ﬂ
ey :H-u-r.-l-lﬂ.hl_-l B W REEC R - TR N PE
iead et i 8] B e V2 ephpte, [ OTIRSISET B b T TREE S b s g & Ba
Cid N Tl e el T mfl o B e Thes O RV EE )
Mﬁﬂ#ﬂﬂ-ﬂ_ﬁ‘"--ﬂ__-ﬂ_ﬂﬂﬂiﬂﬂ
dran G e r s ey ey e N T o B g b T e 8 e e
i i P gilieafEL B RERE odiad TAR Ed s SN TR Sl L s e o e
=i @ seEnn AL & i omass @ armeTreed | e By sgep Feegd dpesy Gy premie
CLrSr EHE il = e el . S o = - L= —J
ﬁ_':.m_-._im- __F h_-_dﬁ_hﬁ ol i
BT g pad di] R en i B TRrpen S bA g (e RT P SUEELLLSE Y EECT AELEY &
Coisgtd T Ll e AETYRIDIW Whl Fegalal ) TE £ oL Toae TeTEmcEy T s rdh
e ol S iy A U5 e 1 ey Wi Bpeews upeess ¥ pfidead il | g Gl TIeE B

By PARKE-DAVIS

S B TR P @ | 1 ren e w110 B " b [ =l
11 e e, B o T I ey P, R eSS s Il—llﬂ-—k-llh—l
##-_—. W= =m ] o g e § 1 gl g s i
A CNEES s iy et gl i-l—ﬂi-l_ll—-q—r-ml-lﬂnl-l
-mmn—-—l—-—ﬂ--’r 1 g v e v 16 MG
= [ELghy P gy Estmgansy 1 -~ Tow o
i ¥ e cTTraE T EE TR s aas e 8 e A v
B T e e e L JTU LN =
EH N T Rl e R TR = P =y R
i an mrtirn mred gl m g ey e D eyt SR @ T splgia
i gl i T P TR Tds: |- F AR MR Pl N T, e
R, = e o i ool et T8 shpeag e B wegi i e el 69
il I T' Mot i ML g T il Doty mesght wcas s e @ b o ek
w1 [T gy e Pup ey pas pewesl e vt ol [T gl R e sl
O A2y A e e e gl gy sy @ LT Ttk Tpies- 7 or-wpend is P
e O P e T s (T gl wrnar P D o B vgein Sam meers v cepra s esies
raes P e ey s pronst U D [ s i SRR Ty O W
it ol i et b ST TH T PR PR GPT Sk s RN sEmr @i
& kNl TTT T b e e T b e sl i il gl Bengy e G e #
e g LI D ] By ] B o o S —— R e et TTT CEEE
m—uu—n—u—u-h—“r-—ﬂmﬂ
T £ s Lo o cn g giel o et S0memiel s il T T (SRR KNTARET T P fEma
asritay Mamire: frma) 10 U ed AN 0 B D, s O T el AT, commc by 8 el
T e g e T L S e e LIPTrom
Wu el o 1 b e [TMTLAPTICENIINL Primm =i
i e oy LT i W gy | e ) e O, il g FH M i i
bty @ WS AETTEE & TR pRWED MIAE T AT P e | o e

Fird ed i1

-1
=% HpsE= UESQELE=S
ctE CeST-EOCEEOul
£

CE
WUEASTETIFTR TeTTre
feehwigs '

|
=
-
i
= |
-

13 L
repme 1 | ik

Tl it mis o8 =ty pafs C1IXTSs WETTIZD I ZACLES SCIETETRIY ¢ SEST Y haagl el
et w e ey, Thie el 8 W b g0 @ T B Ry G PR N R T
Rl T T

e [fmrd e T T e Ry (R
T e e T T T I T T S T
L g W, R TSP of DIEERT ETTTEEE ST IR BT

Ef & EE SCER ECELEE

L i
L LE

}

it T S T L |:|-|-|—= Tveem £orrises
v, LT, sl LT ST Sl el el LT

mlﬁn—ﬂmm ek e ol ety
b, AF FHE et s T fipei==s

L T R EEELE S ATE e SR T PR P, e T b
R e e T R =Tl — = e e i i
rhEge TLEESLL Tk Ll o e Ll

e At e P i el B l] . e g | PTTIP e e

#—-*—g—l—h—dﬂ—ld—nu_mu T ]

e e LI e P e [P L R R et Lt

OVIRIRARE Top s omi g By Tinal Ly 70 1 I Pl P2 B PR, T

T bl b TR T B ey e e e (gl Tes B amamsans

Iy o phawrn e eslvyes ol i cE? S il T SRR Pl e wTT
s oy LIFTTR Liiseassioms Caluiom Rebie

K

|

[T R LT -
MarodeiLigd by )
Lt TIRT

Mk 1imyend
vt by . - Markiiod
U ot Wamae Lnmpart Cs Oy o ‘Wwirer- Lt Lo

: PFTER 15

Mo York, MY TET T o |



CH SRR | awmrrro inisass in

handsre«Hands

Crang=, Povernny, Dinses, Bro

cen homes, With obsracles
II- 3 1 I_- ; B ¥ 1 ; || ] i | |
1K Pndede, S O nedd @XIra e n L3 SEAY 1N SSINCR
Sometimes 1t's tutormng o) readiog or a commmumty drug
awareness class. [t can be volanteer protessional services,
ike 3 doctor for vision sorpemmngs, oF school-to-careet
workshops, Often the need s bor computers and rraiming
] ¥ ¥
for modern technoloey cladses_ | | or fust someone 1o be a

mentor toa troubled kd

1
When a voung person reaches out, Commupmties [n

Schools brings that hand topether wath hands From the

commumty thar can |'.L'|l'-

4 COMMUNITIES
IN SCHOOLS

Helilny bids te help hemdelves

1-800-CIS-4KIDS www.cisnat.arg
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A Tall One on the Rocks

LiInly Diiamic embarrassment |‘|'.|||'|_| whier the 5.5
Peipcess Moy it a reef near Alsskas Sentinel Lstand
parly one foggy morning in August [9210.0 Passengers
rew, athd carpo were safely removed from the Cana
dian Pacific Railway vessel belore retroating tides lell
her high and dry. Despite the best efforts of rocl
Blasiters the ship sat lodged apon the crogs for nearty
i |l|-.l||r|l |'l-'||l|'|" 'il!'_"-'“ll'll- |||||h| |"'|I|| ='I T ITCY |"Il'l| ":.'L
nchurcinge d ash 50 feet long and V8 inches wide, was
repaired, and the Princess My served nine mare vears
dong the British Columbia coast. Then she was solcl
el took a Canbbead tour siappring (rint Delore Deling
wciitiled i 1930 off Eoingston, famaica |'h s ;-I...r...
scqquired by an early contributor, THomas Riges, I,
probably durmg his travels sucveying the Alasia-Caiada

Bt ey, wirs never publisbed o the GEoas s
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The New Cleysier Towwn & Country

We made it exceptionally quiet.
However, it still produces an occasional buzz.

o

~

Cheyaler Town & Country “Amedca's Most Appealsng Merean”™ Two Years In A Row




POINT OF VIEW

Putting People
on Mars

Visiting Florida’s Epoot Center
i 1981, 1 put on polarized
glasses to view a 3-17 movie
made by kodak. During a
bucolic scene, dandelion fuze
oated right off the screen 1o
within mv reach. Thai's when
| realized the power of three-
dimensional echnology 1o pul
the viewer in the picture.
Conveying that sense of place
sevmed crucial for the Path-
linder mission o Mars, In 1943
mwv colleagues and 1 decided to

nunimum, of black-and-white
imaging. My concept, which
came o me in a dream, com-
bined stercoscopic vision wilh
color filters in a compact
robotic head. It would have two
lenses, six inches apart, working
just like human eyes. With 3-10
we cotld measure the distance
and size of cach rock. Knowing
the size distribution of rocks in

a field is critical 1o determining
their origim. Those from an
impact crater have different
shapes and sizes from those
carricd downstream by Hood-
waters, From 31 images we
could also make wpographic
maps and simulate driving the
rover on a computer before
giving instructions to the real
rover on Mars.

The finely calibrated digital
camera, Imager for Mars Path-
finder, recorded 16,661 frames,

which we are still analyzaing. A
similar camera will go to Mars'’s
south polar region on a mission
launching in January 1999,

compwete for the camera con-
tract. NASA wanted a small,
lightweight unit capable, s

 PETER H. SMITH
Lintversaty of Arizona

3
Color

saparations b
Images sean
2 by left and
Sterso right ayas
pairs

3-D illusson

HOW 3-D IMAGING WORKS

! Like your eyes, the camera’s left and nght lenses
sie the scene from slightly differenmt angles, causing
the position of the distant rock 10 hilt in relation

o the foreground rock, a pranciple called pacsiiax.
hmg-a-a are trardsmilted 1o JPL to bo processed 2 and

. .. _-i.... rm'l Hﬂ left, rod; the nght, blue and green.
g 4 > Their 5 o ovarlaid as a combined image, or
i = . -‘_

; (Hyph, -!11 printed &, Now lnok through your 3-D
-~
o,
AR

Ll ¢ nnaglyph. Sesn through tha rod filter,
1 senis the loft mye with the view
m's lelt lens, through the bluee filter
| : |-H'I'IEI"E image &. Tha
R

3g the two as a8 sngle

El HY CHE) FIRLEY
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Most men will have an solated erachon protdem at some ime in their ives, bul for athers Il happens more
freqguently. If the inabilify fo respond naturally fo your pariner has become & recurming problam, you may
be suffering from a trealable medical condition called ereclife dysfunction (E.L). also known as
impotence. The following questions and answers are dasigned lo give you a briel introduction lo the

causes of E.D. and the various treatment options availabie. if you believe yvou are suifenng from E.0., or
want o know more aboul the condiion, falk 1o your goctor or other haalthcare professional.

ERECTION PROBLEMS: WHAT EVERY MAN SHOULD KNOW

WHAT 1§ E.D.T

Erachie dysiunciion & the comsstant inghiity 1o aniueve aniion
maindzin an - areclion safficient or salisfamioey sexual aclivily
That means not just an occasional probiem [ one tha has
DEEN DOCuUmIng mepamtndly or f paniod of time IS5 3 widéspraad
condition, shamed Dy approximately 30 maliion miss in 5 Unied
alates

WHAT CAUSES E.D.T
| wan onoh edioved thal ED. 8 3l o poal resd o jost an mevilahie
resiill of pesiing cidar Actually, e mesonly of E.[1 Cases ans assocaisd
wish- physical conddinns oF events: including some al ure: agp-relobed

The mod cranon ries Booes ok B2 inelude

- [inhetes A Blooe pressarg, Aardening OF e drenes.
g gl Cfvoies i

— [y OF PSS, SUCH &S Spival COUT AnAAy, e Solorose
GervEsRiOn, sinowe, oF Sovpary for e proslEe or Soung

Medicatmes Hial may g aboed £.0 29 an inwirieg sude
affect

= LAy wiraking o Soanoeiieieg it

— PeyChologrcdl condibions, Such &5 amely and Shpss

|5t w1 Enow more abowt ED . dalk o e dockor

GAN ERECTILE DYSFUNGTION
BE TREATED?Y

Yes The good news 1= ihat, regardiess of the causs, he vast
rajonly ol ELIL cases are Irealabe Palipns have a vaniaty of
rreabmernt ophices from which o chooss. incipdimg ol
middication, nand-nald Yoouum parmps. Sell-anrminstead

mections, @il supposdones, and swgica! implants

CAN ANYONE USE THESE
TREATMENTS?

s imporsnd 1o remember that ese reatments are not for

evaryoe, bid oy for men diagnesed with'E D, You and yolr

ot can dEtEnmiE e sppespnEls iresmant 1or you

HOW DO | KNOW IF | HAVE E.0.7

N woms Nave ereciion problems, you profably already snow it Bt

Dafoge your conddion can be reated, you nesd to oot 3 dagnos:s

from your doctol. There 5 ho nsed 1o b embarrassed of

ashamad whan discassing ED, wilh yout doctor He or she has

protably diagnossd and fresed ED. many Hmes but may nol

have discusses I with you out ol
resipecd ol your privacy, Yo
dchor G provide yol with
undersianiing. supporl. and bes

of all, inloersalin

To dhagnose O doctor typscally
5k 2 few specih questions aml

pive 2 routing physical exam. This
should help your doclor gmve a3 &

CRHITICES S

Hased on tus mighmalice, you and
wordr corior will dacide on (he

b Inal =5 besl for you

E.D. is & comman
medical condition.

it's not an
inavitable resull
of growing older.

E.D, is treatable
with a varisty of
methods.

Only your doctor
can prescriba

the appropriale
treatment.
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When Earth Lets Go

By March 19, 19498, mare than

4 mches ol raim had lallen on

[ TEARTRN h.:...]-. i, south of Los
Ange li=t. T hat was nearly twice
MATAOLS

resicdenits watchest as Bl Nino
-

thie seasomal averape

|_‘!||l.,|_'|| PSS TR TR "'":|'-...||| |||

an aritficaal hill where expensive
homes had been bt above
comdoTninm complex
Recorded (n EXPLORER $ new
film “Landshide!.” the collapse
that had been predicied 100 vears
by geologists fimally happened
seniding two hoimes crashing
anti i terraced slope (above
md destroving five
gt the bottom ol the hall
and demolished

s

-E.|||.' |'-|'|_:'I'."

sondos, earlier jndeed the

1 'l"-.'-. VALY

[~ o q;.l.-r

imperiled by the hill, had been
gvacigied in December. B
residents i other nnits remained
worried. The dav before the
landslide fire trucks and police

v andad

CArS were slationed nearmn
|_'|'!_.__'||'||:_'-;"- |-.| ['II watch, Aboul

b . m. residents were owakenied
T
ately, No one was tmuned

and jold 1o evacinix

ather side of the Bk e,
the Alpine sky shinesa |'|=-||.'.||f.
Iue and sunlygnl .-Cp-lrhh‘» a1y
[he danger bencath this
beduty breaks loose with a low
Thunder on the

|5 HEEEL slabis ol

L th

STECTY

rictrilsie 1
Moontam
sy corme (o hite and gathes
speed, hurtling down 1o bary
anything—and anyboady—in
|:|-"|'-.'.I:.'

i |IIII|'JJ|.q_'I arvmahion I”L"‘-
trates the hidden dynamics ol

OGRAPHIC

SRT e T T T )

uvalunches, st Inmution by a
variaty of often anpredictable
conditions. The fllm toallows
scientists 41 the Swids Federal
[nstitute for Snow and Avadanche
Research as they cxaming the
pyscs Of snow structure
|||!.'_|"'|“|.'r the EXPLORER
filmis show he hurman Costs
whien Barthos sonl or its wiaintes
L mmioves with sudden and

unstoppable force

L :'.':”. Mo HRAN GUTThE
Mational Gm.'l r_:||n| pim: Specials

MBA =S

Ma r|1:|-nal Gﬁagfaphjc EEPLEJ'HEF-'

I"'.Iiillcrn-al Gm::umphr-r_ mdeug and
HI'[*S- I||I"I-I:'l:|'1:'l'i- sl 18000 51
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A Wild Wind Roared Out West than 30 square miles. " Thi s just phenome-

nud,” sava Frank Cross ol II'. |. .‘-.f B I‘~{r'.| L

When the sun rose last October 25 over Routl What to do with some 200 o |] CHL

sational Porest northwest of Denver, ot revealed an of downed ttmberf That's the service s dilemma
armazinie sight. [n the dead of night avolent Freak Abdrat 60 percent lies within the Moant Dirkel Wil-
dorm with 120-mile-an-hour winds had leveled derneéss Ared, where logging is ;::-l|.|='--=.-.1|. About
tve million Engelmann spruce and sobalpime fir L0 acres outside the wilderness may be logged
trees. Such hlowdowns typically cover 50-to 100 Oine g concerms The dead trees may attract mul
WCIes M one attened about 20,000 gores ITACHC oy of destrudtive Jigiivy bark bectle,

In a Blink, Firefly Gets a Potent Meal P

anﬂrﬁufHﬁnttrmnmu with blinking signals
artkepuae 1o thieir own kind. But femmes fatales
of the geniis Plioturs lute miles of
another genus, Photinus, by mmitating
fernale Fa‘rmmmhuhn. The female
imposter not unly dines on the
duped male, far ﬁghhﬁh:ruhlmh
toins from his blood, a defense against
birds and spiders thut che otherwise lacks,
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100 YEARS of EXCELLENCE | |

Kindergarian (hrough (arage 8 il

AUTHORS WANTED

b 3 e
VYANTAGE PRESS, INC,

STh W 4aih S, Now Yok, SY 104HR]
Phissise— 1-HElm 2t |- a2=E

Calvert School

Dept. NB&, 105 Tuscany Road
Baltimore, Maryland 21210
(410)253-0030 fax {470)366-0674
nitpe/wwiv calvertschool.arg

Prmmar M STerrns, MW Wiessies pom, T a1 tae S Geeooramnn Heangoaeimes, Ivrossearnosy 202857 730
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Swans Follow Man’'s Wings
to Find the Way Home

v o of temalke tr

5I'I|'-._-|._'| "-".-'.'-I"-—i'-.llﬂ"l-. S LTk
and Svdnev—iouched down with an ultralieht al
Muagruder Ferry, Maryland, last |
overnightimg. the swans completed therr TO-mile
Hghit 1o o Chesapeake Bay Larm, their new winles
youne. Thev bégan néar Airke, & v IrITEE réseanch
center where the swans were imprinted on ultra-
ights and human
s emEine 1o them before they §
vin Richards remitorces the bond

P E e

i a piane
II||| I ||'|'|I|.|.- I"l
[he thight was a real-like reel trom Fly Awan

I.J " o lia i
Hivpnte, the movie that featured earlier work wath

sedd as test birds with uhtralight

Canada geese u

Lt e mmemae—a m__‘;:u- !

o | ¥ ;
MoEmDer LS. AT

e Researchers plitved a8 recording

-—*.

helore the swans were 1ed.,

i
[T Jone-term propect
L
a collaboration between Adrlle soologist B

Wetfiemrders of Wildlile, secks 1o reestab

(qua by

"-|.1|||'r' .||'.|| i

lish muigratory trumpeters in the castern LS, whire
they pumbered 100,000 until settler
out oy the mid-19t centory. In Alaska and H
wWest some 200 trumpeters remain Rescarchers
s tryimd 1o ey
poite Between COntarie and Marviand. = 1 hos fad] e
hiope to truck: some Airbe-rawsed swans (o a site m

L 'i'l_l_l LI

Weh soume Birds the ald migration

1 i P | Pg——- i |
dewy York State, tram therm o 0 adegside an wlirs

light, and then
thay, savs | i ||'I'| “H they retorm w New York next

¢ad them down to the Chesapeak
SPTINE An | then nuerate to the Chesapeake on then
awn next fall, that will be the ultimate succoss

:i'u_' Iy IiTH ET Y]

SATIONAL GEOGRAFPHIGC, AUGLST 190906



Gt ready hor anather power stnigste. The Chevy ™ Yenture® h the only

minivan to offer a Remote Power Skiding Passenger-side Door bor kirpless entry oo i combonstile reas

seaty, O coure. that lesves vour hands bee 4o oasp, gt and grapple with afl the thing

sour lamiy meeds to hit the roaa. You || protssbly ol hght aver the remce 't"l-i:lll.!g"i-.. §G 1y~ 2 hiag

Chevy Venture

L

ee 1.BEB-FE0 WIRTURE & v Lo o werst_chawralyd som, “Eiehithes itk G prssban S0 GM Carp Bookls w Seice!
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rip Platiner

Jntro duciory Vidao
FT:'.ET:. al Slide Shows
Hrip Wizard -
[Begin'o New irip

Iran an Evichna Trie
IPen an Cxishng, np

(] I
| |—| i
| i f =

el T s, 0 e T P TETele TR

B Ch-ROM

Taking a Trip? Let the Fun Start
Before the Car Does

= Crandma’s having a barbecoe ot her new condao 500 | EONLINE
{::_,‘-'f miiies away, and you need directions more spedilic Sep Mﬂrﬁ on the
t E j than “over the river and through the woods.” 5o - Web in 3-D
vou start up our new CL-ROM, Trip Planner, onter
vour origin and destmatyon in the LU or Canaa, and set Enjoy the Mars story?
vor preferences [stemic rosds versus interstales, for instance Then take the plassos in

Ihe result: a customized map and point-to-pomnt direchions, this Issg to your compuoiet
ready to print out. You will also hind state/province guides that anid log on for a 3-D look

offer more than 70000 places of interest, including finds by at the red planet. You ¢an
MNational Geographic field redcarchers. And you can follow | also see a simulated Path-
walking tours throggh major cibes, get photo tps from pro- trnder linding and add
fessionals, tailor vour jourmey for kids or senlors, and add or VeHUT Views o our forom st
subtract side trips as vour heart desires. Just be sure you get MW L TR g TR T

to Grondma’s betore the burgers burn. cornffeitures/ P8 mitrs,

B FOR IMFORMALIODN

E-mail for Interactive: npding= arg. E-mail for Member Services: ngsline@custiomansye oo
CD-ROMs: Call 1-802-5801-9818, Ll 5. and Carsda; slsawhers calil 1-85168-5935-1004
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A pill that
helps men with

erectile dysfunction
respongl again.




dysfunction (@ common

ill that may help you achieve erections
the natural way—in response to sexual

T T —
nalurally once again—with the ease of a pill
Ask your doctor it VIAGRA is the right step
for you.

VIAGRA should not be taken by men who
use drugs known as nitrates (most often used
to control angina) in any form, at any time.
Mitrates can reduce blood pressure to unsale
levels it used with VIAGRA. Be sure to falk to
your doctor about any medications you take.

In clinical trials, VIAGRA was well
tolerated. Some men experienced side
effects, including headache, facial flushing,
and upsel stomach. A small percentage
of men experienced mild and temporary
visual effects. (See product information for
more details.) For more information, call
1-888-4VIAGRA or visil www.viagra.com.

(sildenafil citrate) abler
Let the dance begin.
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We'll leave the light on tor you. Discover our uncrowded,
unspoiled and alwavs inviting world. Round-trip packages from
Boston or Newark to St John's, Newloundland, start a

ust »7491TS. Gret vour FREF

19095 Adventure (uide and

Touring Pinnner = over 100

tull-colour pages of all the wavs _....-.—-...i—:...-—j....-—,."—-#

CANADAS ATLANTIC COAST

1-800-565-2627 ...
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MNew Brunswick - Newloundland & Labrador - Nova Scotia - Prince Edward Island
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B INDONESIA PIRES

Breathless Reporting

Sounetrmies the smoke was oo
thick to se¢ more than a few
vards shead,” wyvs writer Low
S, who covered Indonesia's
fres with photographer Make
Yamashita. Mike—a voluntee
Freman back home 1 New
lersey—Dbrought the resparators
he and Lew wore constantly, "l
Ml .|._'.'||rr.,.| (i 1T 'E'I.I' L ._|
e ks, adsmints Low, " Bt
wie covbdn | hadve waor ked wi Lot
them, A MNew Jersey native, Lew
has sprent three decades wrting
aboat Asia. While Tokyvo bureay
cheef feu iﬁ-.:|31||| Hidder Neew's
prapers, he wiomn a Puliteertor his

reporiing on the Philippanes
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East Side Story

Hes written about subjects from Burma to the brain, Buat tor
Lesdstant Edivor Joel Swerdlow, here with Fifth Precincet Dieputy
Inspector Thomas Chan, reporting on Chinatown was still a tough
assignmnent. " A lot of people didn’t want to talk,” be savs. ™ They
worry about imrigration othcals and safety inspectors, Cratsiders

litke me are roulde.
Sl working with
Chinese photographer
Chinen-Lohi Chiang dased
fowel's way, as did the
nnversal lnnpuage of
lood. “Chinatown's res-
Larants are greatl,  Joel
saiva. © But sometimes,
for a change, Td take
my Chinese Irlends o
few Blocks away fod

dinner o Little halv”
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