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From the Editor

MATIONAL GEOGRAPHIC and insects
g0 way back together. In 1915, fo

instance, the magazine .'l._'i'l|~r|,-|_‘|_|, G

a locust plague m Jerusalem. Maybe
that's why scientist and photographer
Mark Mottett teels so at home with s,

“1 was a biologist from diaper age,”
says Motfett, whose photographic essay
about fighting flies appéars in this
issue. | The insects in my backvard were
much more conventent w study than
whinles and chimpanzees.”

Motlett’s jumior high science project
ection that

(right | was an insect col
woltld make an entomologist proud. By age 17 Molfett was
far trom his vard, working as an assistant to reptile and
insect experts i Central and Sourh America. He earned
his doctorate at Harvard University, thanks in part to a
Natiomal Geographic Society grant to roam Asia studying
marauder ants, From the beld m 1985 he sent a few rolls PEEE T iy
of hilm 1o our headqguarters for processing. A sharp-eved editor named Mary
Sith spotted his work—and a star was born.

NMottett AT mches hus tny subjects with an Eye [T f1-|:._1_-;E.IJ‘HL'--HPL' drama:
Marouder ants stape coordinated assaults on their prrevs leafoutter ants create

miulch to grow fungos on which they feed; tarantulas with specially adapted fect

walk acmss 5'i-i|1':*_ Amaron Hoodwaters to Aind new homes,

"l ]'lL'til.".'l.' ?"-1' ATHISNAL LaFOUGRAPHE il—. If'.u_' un]'.. |r].]._r_' ||1_'_| .||"1';-|'_~. TS “"""F"‘-' 8T

visual stories like these,” says Moftert. “The magazine takes the space to pliy stories
trom start to fnish, You see insects dueling. but vou also see the hattle-scarred sur

vivors, As a saentist, ['m just glad a resource like Nationarn GroararHic exists.”

(M course this magarine
resourcefulness of writers, researchers, and photographers like Mark Moffett

s flourished in large part because of the talent and

whether they tound therr vouthiol i|1.-]"'=!.ll1u|1 on their stomachs scrotmizinme ants
and plants or on their backs gaeing up at the heavens,
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Classic aircraft pilot Hal Wright, age
93, delivers copies of his newspaper,
Sierra Booster, to rural subscribers

around Loyalton,

How do we California. Re-
define old age? porter, writer,
editor, and ad
salesman, Wright is lively proof that ;

virthdays are no ’ﬂ;ﬁ&ﬂﬁ =yt
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sister Esther Boor scoots down a corridor toward the ceramics studi
In s sp1 i'-\h-l'.. Roman Catholic convent, her black veill Huttering

hehind her. She has been taking great pleasure in pottery since she retired

from her career as a schoolteachs 1L was six vears ago, she says
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There is Sister Matthia, 103, whose nimble
fingers have for the past several years knit a
pair al mittens every day [or charity. When |
arrived, shee was on her 1,378th pair. And there
15 Sister Liguori, 89, and Sister Clarissa, 87,
biological sisters whao laugh and joke about
their antics m clementary school, which they
remember as though it oll happened last vear,

But not eévery sister has dehed Father Time,
I @ guiet room at the convent [ meet a group
of six nuns siting in wheelchars pulled up
to a large round mable. Most are vounger
thiun their “supersisters,” ver their backs are
hunched, their eves are glazed, and some have a
trickle of spittle in the corners of their mouths.
Alzhetmer’s discase, strokes, and osteoporosis
have robbed them of their minds and their
freedom to move about,

Why? Or more precisely: Why them? What s
it about some people that makes them such
casy targets for the armows of time, while others
rerminin so resilient for so long?

David Snowdon, the University of Kentucky
epiderminlogist who directs the mithon-dollar-
a-vear MNun Study, 15 finding oul. His
research—along with other sclentists’ studies
of waorms, Hes, mice, and monkeys—is helping
answer the fundamental questions of how and
why we decline as we age and whether there is
anvthing we can do about it

saowdion, a preganous  researcher who
greets most of the sisters by name when he vis-
its, looks a hittle vut of place at this staid con
vent, with his bovish face, crumpled s, and
b, unkempt hur. But the convent is a perfect
Mace to study agimg; he says, because all the
nuns have such similar backgrounds, All hive
spent their years eating simular food, getting
similar educations, and working similar ca-
reers, while shunning cigarettes, alcohol, mar-
rioge, and childbearing. With those lifestyle
variables dll canceled out, it's casier to hgure
ot which biological Bactors make the differ-
ence between those who age quickly und those
who don't,

Already Snowdon’s study has led 1o the
unespécted discovery that some of the mem
oy loss and  dementia that afflict people
with Alrheimer’ diseaxe may be due not 1o
Alrheimer's itself bait 1o Loy unnoticed strokes,
Simce many strokes are preventable, the tind-
ing has shaken the image of Aleheimer’s as an
unstoppable disease. Snowdon's work sugpests

AGTNG—MNEW ANSWIEIRS TO OT I QL ESTIONS

that something as stmple us taking an aspi-
rin a diay might prevent the symptoms of
Alzheimer’s in some people, not by curing il
but by preventing the strokes that do the bulk
of the damige.

T never would have imagined spending my
vareer with o convent full of aging nuns,” savs
Snowdon, in mock sell-deprecation, “But this
place 15 like a gold mine. We're just starting 1o
dig i, anid we're already petting the answers o
0 Many questhions,

HE QUEST TO UNDERSTAND the nature of

pring—and the corollary quest o avoud

growing old—dates back ot least 10 bib-
lical times, when the elderly King David was
advised 1o allow a young virgin to warm him.

Sages; scienbists, and snake-oil salesmen
hive offered countless other antidotes since
then. In the third century Taoist philosophers
recammended ingesting cinnabar, the toxic are
if mercury, a prescription that may have ended
maore lives than it prolonged. Medieval Latin
alchemists tried in vamn to make gold digest-
ible, in the belief that its absorption mio
the body would add years 1o hife. In the 17th
century a more affordable remedy for aging
won popularity—smelling fresh earth upon
dwitkening ench day.

But many geromtologists of old sided with
Sir Francis Bacon, who believed that life span
was determined by how quickly one  used
up ones personal store of “vital spirits.” Still
sthers focused on the possibility of gerting
vital-spirt refills brom tountams of vouth, my
thologieed m many cultures long before Juan
Ponce de Leon dropped anchor off the Florida
shivre o look for his imagined fountain.

Today many advocaies of life extension are
pinning their hopes on molecular hologsts,
who with remarkable speed are teasing apart
the harmanal, cellular, and genetic underpin-
mings of old age, Their promising assault on
the biology of aging is stirming up some difh-
cult ethical and ecomomic questions:

Are longer lves necessarily better hves?

Whe should decide how long 0 person
should live?

How would future gencrations fare in a
world where the elderlv—na matter how
beloved—refused to depart?

Ready or nuol, a global experiment in life
extension is under way., Thonks Lrgely 1o



Quiet fairth and fond mamones comion membears |
Mankato convent at the wake of Sister Mary Bertha MNos

Bush,

do well as thay get older,” says Sister Rita Schwalbe, a

spokeswoman for the aging study. " They have that moaral

support that gives them an ektra push.” Subjects of the

study take periodic tests. Afted

tional data on their mental capacity; the stained tissus

Delow Bwails microscopic axaminalian
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advances 1n pubdic health, average lif

i Ll
rancy has already lengthened more in the past
[ (M) vears than in the

LIcrend

VOO vears belore thal

Romans lived an average of 22

vears, loday a global ¢itizen can expect to live

on average, o to trom a low of 38 10 Sierru

Leone to a mgh of 80 m lapan, In the United
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States the averase nian hives to Cwhile hs
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could double by
MO vears alter that

in the meantiume, a steacy im lobal

The commumly we have is &6 key to why our sistars

daath thair brains of

Ve re S88|ng ey-

idence that the chain of évents leading 1o Alzhgimar's goes
savs David snowdon, the

University of Rantucky epidemiologrst heading the study
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fiar addi

birthraties fewiel

that proportionally

| [ |
voune and nuddie-aged citizens will be around
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if1 the fext century 1o record

LT [Or the

number of seniors, How the world will deal
with that imbalance remains to be seen, bul
singapore has already decided on its approach.
Last June that country opened a special court
called the Tribunal bor the Mamntenance of
rarenls—a plice senior cllirens <an

clmis against ther children for not
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takmg proper care of them m their dotage.
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Aging in animals may uiimataly help

aciantists understand what happens n
NLIMErns *-ia-.-ann.-." |" war cootars (i j'l! Can
e B0 yvaars, " They don't become dodder
ng ol turtles thouwgh,” says Liniversity of
Georgia ecologist Whit Gibbons, who
marks their shalls Tor identification. “Thi
cHoest ones we catch are hardly difterant
from younger anes, So why do they dig?’
Kokares salmon age dramatically during
migration on the Colorado River Silvery (o
glart, thay burm oul by the time they have
spawnad labova, at left). "OUn the breading
creaex thay re ks verny old psople excerd
that thay reproduca,” says Univiersity of

Colorado biologist Richard Jones:

Andres, the NIA perontologist who serves Js

II . III"III'I'“'l:“iI '|'I|I--'| |"|.I'| SO declifes As
the lemses thicken, The ears lose their ability to
.II.III ||!E_|l-" I:ll kll'-illlrg'l" :-rI'I I.'.I |||I|". I_I._I.i._
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Skin becomes thinner and begins to sag as the
underlving scallolding ol structural profleins
BACOmes I'-Ii'||l. .II.|| '.II”.I.'-.:.w-. WMuscles waste
mway and fat acoumulates, especrlly around
the abdomen. Bones become riddled wath cas
ies and prone (o breakmg, while joints wens
oul. Fhe heart grows weak and cant pump as
efficiently as 11 once did. And virtoally evers
other organ goes into a gradual talspin-—esp:
ctally the kidnevs and lungs, which for some
reason wear out especially quickly.

It may not be a coinodence, Andres tells

me. Lhat |

Viother Nature provided us with a
duplicate sel of both of those organs.
wndres pauses for 4 moment, putting down

oréd marking pens Lhal he' s béen using
b shivw me the ape-related demise of all the
body s organ sysiems. Depressing as it ma
weein al first, he tells me, there may be somy

thing hopelul about the fact that virtually

VeryY Dart ol ||1-.

ody dechnes with age. It

sugests that there may be a fatrly umversal
process that s responsible lor many aspecis
of aging and that by putting the brakes on
that process we might hall many of the sundr
allmarks ol decrepitade. Indeed, he says; a
researcher i Wisconsin thoupht he might have
dentthed rhat kev back m 1990, And in an
experiment on 21 older men he came as clise
S ATIVOVT e %01 1S Tia | ETTI0E Il.i-i- L1

' researcher was ' Dianitel Rudman, at the
Viedical College of Wisconsin i Milwankee
Kidman knew that as people pot older, then
pitutary glands produced smaller and smalle
gquantities ol a substance called human growth
hisrmaone, He wondered: Might the '-'."I'|"I-lr'||'
(H AUINg be caused b that drop tn hunsin
rovwth hormone levels

For six months Rudhman gave 12 men, ages
vl to Bl mpections of the growth hormone
I||I-' Limmies | L b FAISIng |||-.-' leviels o

the substance 1o those typical of young adulis
[he resulls were astomishing: The men s mus
i TS T --._'_'. I i |I|';|'-r ' |I|_:._|"| Fowi
i-'._l:_.l l.l.| I"- (RpERla ||I.Ii F percent IIII.I il L]
||I:|_| TS :E||_!|_.'|-|_-_| I". I'-_'l_-.|| l.ll.ii'-'.:,L"

that  were equivalent to turming the ol
rack 10w 20 vears. Headlines: hinted that
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A cell's chromosomes ars _
of DNA in its nucleus. They hold &
the information about the cell in 1

and adanine with thymine, i

and molecules called

damage the double helix of
straightened out here fike a . /

Repairable damage knocks out one "/ J
nucleotide, which the DNA can restore |
by using the complamentary nucleotide
as & guide. Unrepairable damage
occurs during cell division, whan the
helix splits down the middle. The DNA Altered DNA sequonce
will inserit & nucleotide ot random,

ofton causing @ mutation. Accumulated

mutathons can aflect critical functions.
Telomere

-ql--!ll--ill--ll-illl--i Em
Before a cell divides, it copiles its chromo-
somes o give aach new call 38 complete sel.
| most cells, howaver, this process does
L bt include the long spirals of DNA called
elomeres, which protect the ends of every
hromosoma. Telomeres get shorter with
“oach cell division. Finally, some sclentists
believe, they ore so short the cell can no
lenger divide, and it becomes vulnerable
to damage and decay.

WHY DO WE

AGLE”?

Mo one knows what causes
the human clock to wind
down. As scientists begin

io probe our life-sustaining
meachanisms, which are
intricata, interlocking, and
involve the very molecules
that build our bodies, specu-
lation abounds. "Explaining
the complexities of our own

<

A\ R «
. ‘
FHEE RAMCALS sccsscscacssscscssn i wm
Nutrients and oxygen intaract in the

ﬂﬂhm 1o Tl'"" "":r'"ﬂr"ﬂ' a experience of aging is a
such as molecules of hydroxyl (an long way off,” says James
oxygen and a hydrogen atom) and Fozard of the Mational

supsroxide [hwo oxygen atoms), each
with an unpaired slectron. Maost frea
radicals are mopped up by chemicals
s et o %o arganisms in petri dishas
rebalance their structurs. In doing o, _ now, not you and me walk-
they can damage DNA, proteins, and ing around as we get older.”

the double layer of lipids that forms
e A, mﬁ' The processes shown hera
may hold some clues.

Institute on Aging (NIA).
“We're talking about little

AAT @ KETH REROT



mally I:qhm: : | -r : The aging brain slowly loses tissue in
30%, a5 the sardrum k. some regions, Reaching s maximum
and the thres tiny g ol about three pounds at age 20, it

I of the midd 3 : - ‘ weighs 5 to 10 percent less by age B0.
aar lose some of their As tissue is lost in the cerebwral cortex,
flexibility, Men tend to the valleys widen and the hills narrow.

" The hippocampus, & critical memory

" center, is also affected. Ventricles, the
brain's flukd-filled spaces, get larger,
These changes may account, in part,
for slowing reactions and faltering
long- and short-term meamory. Problem
solving stays sharp ot least until age
10. Perscnality doea not change with
tirma: An irritable 30-year-obd will still
be touchy at 70.

suffer earlier and more
sevargly than women.

SKIN E EEREEEETEE LT
Most complaints focus on

sun damage: wrinkles, dry-
ness, and dark spots. “The
bast way to prevent that is
o pretend you're a8 Victorian

lndy and corry a parasol ot
all times, ™ says Forard.
MNOSE AND TONGUE
. - The ability to smeil and taste
declines with age, but the res-
sons ara not well understood.

HOW DO WE

AGET?

“The scientific study of aging
is @ young discipline. It's only
about 50 years old.” says
Fozard, director of the NIA's
Baltimore Longitudinal Study
of Aging, which bagan in
1958. Fozard and other
specialists track the health
of mare than 1,100 vol-
unteers of all ages in
the longest such proj-
ect in the U.S. This
and similar studies
revaal that much of what
was once considered part of

.

e LEREER I-IiI'.ﬁ..:.m.-“ ]

The pupil’s ability to control light
entering the eye diminishes. Also, as

r the lans thickens, musdes can no longer
thennrmalag.ingprﬂcﬁam waek It siilfidialy £ focus oo plbiech wp doss, My of
the result of disease and tha elderty get cataracts, a clouding of the lens, which now can
unhealthy lifestyles. They :ﬁﬂlﬂlh Elﬂd :nﬂ:im macular :;nin-ﬂm

o blinds part retina responsible for oritical cen-
have also I:I-Etnhﬁad many of R R s A e et in FoRat s DALYl
the changes in the body that of this disease, capillaries in the choroid layer break through
occur inevitably with time. Bruch’s membwane, disabling the retina’s light-sensitive rods

and cones.



ARTERIES
Walls thicken, Cholestorol builds
up slong with calclum, reducing
elasticity. "Even if you're a vege-
tarian, your arteries will hard-
on,” says David Snowdon. This
raises blood pressure, which
increases the risk of heart
attack or stroke.

HEART

Thowgh s maximum rate slows, the
healthy heart compensates for aging In
subtie ways that keep its output the same
a3 when it was younger. The heart walls
thicken, for instance, putting morne muscle
into pushing the biood through stiffening
arteries. The clder heart cannot squaers
as hard as it once could. Yet when the
body moves—even just to stand up—
blood still must get to the active muscles.
To make this happen, the walls of the ven-
tricles stretch, allowing more blood to
move through the heart per best.

Chaolesterol
mnd calcium
buiidup

LUNGS
Losing elasticity, lungs cannot in-
flate or deflate complotely.
ages 20 and B0 their capacity may
fall 40 percent, reganiless of
cise. Coughing is more difficult
the disphragm weakens.

METABROLISM
As cells become less sansitive to

insulin, the body’s ability to metab-
olize sugar declines. This often leads -l---vscccns
to a false diagnosis of disbetes.

lar, banes lose some of their
strength, and the risk of heart

diseass grows, catching up with
that of men at about age 60. A
man's testosterone level falls
gradually, beginning in his 30s,
and sex drive and reproductive
capacity often decline. Eighty
percant of all B0-year-old males

have an enlerged prostate gland.
Man's braasts also tend to swell.

Bone cells are constantly loaf and
replaced throughout ife. At about
oo 35 loss acoelerates, ultimately
overtaking replacement. Meno-
pause imtensifies the loss; bones
can bacomea porous and brittle—

n condition called osteoporosis. JOINTS
Wiear and tear resulis in
ostecarthritia in many oldar

: people.
Hm b R R T TR m:‘;‘“
Muscle mass decreases § to 10 percent erodaos. .
v, LOF brausghy Su) cushion. Joints become stiff
entary adult lde: A 76-year-old’'s hand s is painful

grip s normally only three-fourths as

strong as that of a 30-year-old. Regular
exprcise slows the decline.

ART By sEdTH LafeaT



the era of etermal youthfulness might be nigh,

But it wasn't long before the growth hor
mone joined the ranks of other erstwhile foun-
taing of youth, Many of the men developed
side effects, including carpal tunnel syndrome
Lan mllammation of the nerves), diabetes-like
symploms, and the unexpected growth of
breasts. Moreover, s soon as the men stopped
taking the hormone—which costs $10,000
o $20.000 lor a year's supply—its benefits
quickly disappeared. The muscles melted away,
The fat came back. The old men were simply
old men agan.

Since then, the anti-aging spotlight has
swung to other hormones that also narurally
decline with age, such as DHEA (dehydroepi
androsterone, the function of which remains

largely unknown ) and melatonin {made by the.
pinedl gland in the brain, where it seems to play:

4 tole inosetting the body’s bialogical clock).
Both hormones have attracted a lot of media
attention.

But while replacement doses of certain hor-
mones may eventually be shown to have spe.
cific benehits, as with estrogen replacement to
protect agamst heart disease and osteoporo-
1% in some menopausal women, the scientific
consensus for now 15 that no single hormone
halds the secret to vouthfulness.

LEAVE BatTiMoRE a little despondent, Some

peaple may hold aging at hay for a while. But

for every Sister Esther there are countless
others alveady disabled by the time they hit 60,

S0 lam heartened by my visit 1o Caleb Finch
at the University of Southern California in
Los Angeles. Finch s a world- renowned biol-
cgist who has gained a special perspective
on aging by studying the process in hundreds
ol species, from African elephants to bristle-
cone pines,

“There is no reason to believe that there's
un intrinsie limiat to how long we can live,”
Finch tells me in his office, where an hourglass
hints at his interest in biology's battle against
time. “Life span,” he tells me, “is completely
malleable.”

That doesn’t mean that many people are
already exceeding the 1 20-year life span gener-
ally thought to be the upper limit of reasonable
expectation, ln fact Finch wishes everyone
wiuld forget all the apocryphal stories they've
heard about remote villages where, thanks to

ih

good vopurt or other secrets to long life, the
indigenous people supposedly live to 150 or
more. Some ol these villages had found it was
good busmess to lie about their residents” ages,
Finch tells me, as it brought planeloads of
tourists with money to spendd, it o mention a
parpde of researchers.

The oldest person ever documented was
leanme Calment of Arles, France, a soft-spoken
but sassy senior who reportedly quit smoking
cigarettes just five years before her death last
August at 122,

That humans have the potential to live that
long—longer than any other mammal and far
lomger than the maximum known life spans of
most other species—is partly a tribute to our
being such an intensely sockal species: In most
species mdividuals don't live very long after
they ve grown old snd mfertile. Once an
animal has lost its capacity o have offspring,
the prime directive of evolution, there is lintle
incentive for nature to favor its continued
survival.

Bt for social species like ours, there are ben-
efits o having adults survive longer than it
takes to ravse their young. Grandparents gener-
ally make fine haby-sitters, for example, freeing
the parents o gather food and protect their
territory. And in some species only the oldest
few may remember where water or other re-
sources ¢can be found during extreme droughts
or other shortfalls that occur only a few times
In acentury.

No matter how useful they may be, however,
old people do eventually become weaker and
more prone o medical problems and acei
dents. So if scientists hope o extend the
maximum human Tife span bevond Madame
Calment’s record, Finch says, they will proba-
bly have 1o hnd owt what caases that decline,
hologists argue vigorously over what, exactly,
that tundamenial mechanism of aping is.

One camp says that aging s linked 10
genctic programming: The other says tha
aging is mostly & matter of physical wear and
tett—especially from exposure to oxygen, a
fekyll-and-Hyde clement both necessary and
cdiamaging 1o most organisms.

Either way, scientists have the patential o
slow the process down, but which hypothesis
should they focus ont

Life spans in other species muay hold sime
clues, Finch says, Froit flies Tive for 30 w 40
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work until that limat reached, After that  that free radicals are to BMame for much ol
the cells become senescent, and the body starts  the progressive physical and mental decline
1o dlechin we call aging

[urtles are amony a2 handfd of amimals lurtles, whinch are colo-bloodedd, have g vert



slow metabohsm. It may be no coincidence
that many ether anmals with slow metabolism
also enjoy relatively long life spans, inclad.
g varous species of snakes, fish, and frogs
Mo ong knows, however, whether individual
people with shightly slower metabolic rates hive
significantly  longer than their fast-burning
counterparts. And the role 15 not perfect: Some
s with very high metabolic rates, for exame-
e, live guite a long time.

Chngoing studies may  determine whether
turtles longevity s doe promurtly 1o ther
cells genetic progranuming or to ther cold
ooded f]ir.'lﬂi*-ll!f-—rﬂ e sonms entrely dif-
ferent evolubionary adaptation. Bot iF rurtle
studies are going o lead to life extension
e people, Gibbans sees a4 certain irony in
the situation,

RIAL

Atter all, people are the only serious threat to
the survival of these otherwise long-lived rep
tiles. People capture them for pets, kill them for
Lherr shells, and drain their wetlonds to build
homes lor the aped.

S1F turtles know what's good for them,” Gibs
DONS savs, - they won L give away therr secret.”

NEVER THOUGHT I'd be looking for a foun

tam of youth i a dish full of worms, bt

that's what I'm doimg i Boulder, Colorado,

The worms are nematodes only a millimeter
long—n tiny squiggle of a species called
Caenorhabditts elegans, Although they live in
sl and feed on putrelying bacteria, they are
surprisingly beautiful when viewed through
a microscope, shimmering and  translocern
as they wriggle across my held of view in a
shullow dish of nutrients, Most impressive,
the ones | am looking at are almost 40 days
old, or about twice the normal nematode
I spuin,

Their longevity is due to a sngle mutation
in one of their 15000 penes—a gene aptly
named age-l. Tom Johnson, the University of
Colorado researcher whose lab I am visiting,
explomns that age-1 is one of several recently
wsolated nematode penes that, when muatated,
can greathy extend a worm's life span. The dis
COVETY gave credence 1o the notion that aging
may be controlled by a molecular program.

It has been known for some time that genes
can mfluence lite span. A good way 10 predic
how long a person will live 15 to bnd oul how
long his parents lived, evidence that longevity

A VR

MEW AMNSWHRS TO OLD QUESTIONS

Mutations good and bad could offe:
information leading to cures for many
digaases ol old age. Catarinag Segala, HO,
and some olher residents of Limans, [taly
carry a genethal boosts the sffects of
benehicial cholesterol, lowearing the risk

of haar disease. In S5an Diogo 12-year-ald
Courtney Arciags shows ofl har basketball
skills: A mystenous mutation al conosp-
tion has given her symptoms of the very
old, such as a wirened appearance

15 at keast partly mherited, Some genes affect
ife expectancy indirectly, by altering the odds
of getting a deadly disease, But lately sciontists
have discovered a few genetic mutations that
appear to altect aging specifica

Last year, lor example, researchers identihed
¢ mutation that causes Werner's syndrome,
a4 discase that momics certain aspects of the
human agmp process. People with Werner's
grow wrinkled and gray while they are still
i their 20s, develop cataracts a few years
later, get cancer anel heart disease in their
s and 405, and usually die before their
Siith birthday,

Recent studies S est that the Werner's
mutation shortens lite by interfering with the
bodv’s ability to repair the domage caused by
mietabolism, while the age-I mutation length
ens life by enhancing the ability to reduce,
restst, or repair the damage done. Could the se-
cret of longevity L in samething as basic as the
ability to counteract the ill effects of metab-
alism? And i so, 15 there a way to cool that met
abiolic turnace withowt changing our genes?

ly,



ik wiENDEucH of the Umiversity of
Wisconsin-Madizson is o trim, bearded,
blue-jeaned scientist and marathon
runmer who believes the answer to those gues-
tions 18 yes. His secret to long life? Eat leds.

Expanding on studies done in the 1930s,
Weindroch and his colleagues have shown that
by reducing caloric intake 60 percent, lab-
oratory muce can be made to live as much as 50
percent longer than normal, It 15 the only
proven method of extending life span in mam-
mals so far, And although it has not yet been
studhed systematically in people, Weindruch
and others suspect it would have the same ef-
fect as it does in mice; longer life, stronger 1m-
mune systems, lower and delaved incidence of
dinbetes, cancer, and other allments of old age.

The diet is tncky, Weindruch tells me, since
it's huard b cut out that many calories and snill
oet all the nutrients you need. But it works-
pussibly by decreasing the damage that comes
with metabolism.

Lately, Weindruch has been putting mice on
restricted diets in their middle age. "1 have a
history of starting caloric restriction studies on
amimals that are the same age as [ am,” the 47-
vear-old jokes as we head over 1o the building
where his mice are kept.

Inside the low-profile brick complex, Wein-
druch shows me huge barrels of vellow powder,
the nutritional staple for his subjects. Enniched
with all the vitamins and minerals a mouse

needs, it is mixed with hot water and a gelling
agent tiv make a cheesecake-hke substance with
ooly one-third the stundard number of calores
for a lab mouse. Then he leads me into a room
with stacks of wire cages filled with charcoal
calored mice,

“Look at these coats,” Weindruch says, ad-
muring the ammals” fur. " They Jook like young
mice, bul they re not. This guy is 32 months
old,” already a few months older than most
mice of this type can be expected to hive, "Sev-
enty percent of his group are still alive, com-
pared with 28 percent of the controls who have
beenn eating standard dicts, And that's even
though he ate a normual diet until he was o vear
old-—middle-aged tor a mouse.”

We walk into another room, where the con-
trofl mice have béen kept Its full of cages, hat
nearly all are empty. "Here we'rée down to 2]
antmils from the onginal 757 Weindruch tells
me. “And you can see what kind of shape

24

thev're i Some are limping, others have bald
spots or tumors, [When | call Weindruch for

an update four months later, be tells me that all
the elderly controls have died, but 15 of the

gertatric mice on restricted diets are still going
strong. After another four months, eight of
those were still alive—as old in "mouse vears”
as a person over o hundred. )

We leave the mouse lab and head o the
nearby Wisconsin Regional Primate Rescarch
Center, where similar experiments are under
way on a group of aging rhesus monkeys. The
expeniments muost run much longer than the
mouse studies because rhesus monkeys typi-
cally live tor 30 years or more, but the results
after eight vears of caloric restriction m these
middie-aged monkeys paralle]l those from the
rodent work.

There s a downside to caloric restriction,
however, which 15 obvious even to a casual
observer who visits during mealtime, The
monkeys go crazy when the lood shows up,
grasping at their meager rations, [ think about
what 1t would take to cut even 30 percent of the
calones from my daily fare. | broach this prob-
lem over lunch with Weindruch. He puts down
his fork and concedes that hunger may be the
higgest roadblock to human life extension by
caloric restriction.

“Even a guy like me, who has studied this tor
20 years, can’t pul] it off” he confides with just
a hunt of shame. "I'm unable to subject myself
to whart 1 subject mv animals mw,”

Weimndruch recommends a diet low in far (1o
minimize the number of calories consumed )
and high in froits and vegetables (in part be-
cause they are rich in free-radical-quenching
antionidants). [ look down at my calorie-laden
shrimp salad and my life practically passes
hefore my eves, But 1 am hungry, so | eaL

IRTAM HELSON, & physiologist at the

LS, Department of Agriculture’s

Human Nutrition Research Center

on Aging in Boston, doesn't need to eat like

a bird. She's already found her fountam
of vouth.

| am talking to Nelson at the physiology

laboratory on the Tufts University campus.

Here she and colleagues Mara Fiatarone and

William Evans have conducted a remarkable

serivs of experiments with fral eldetly people.

The room is filled with treadmills, exercise
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At mid-century world life
aexpectancy at birth was 46.5
years. Today better nutrition
and medical care have
lengthened lives around the
globe (top). On averags,
people live longest in Japan,
where 83-year-old retired
farmer Fukashi Kanematsu
fishes as a hobby. Life ex-
pectancy will likely increases
in the next century (graph,
above)—the world's over-65
population is expected to
nearly double by 2020.




“Quality of life is what we' ro working for,” says 83-vesr-olid Grace Boyd, at left—widow of

parly cowhoy mowvie star Hopalong Cassidy—who teaches tai chi at o Laisure World nean

Los:-Angeles. “Np one s asking for a hundred years if they can't enjoy them.”™ A martial ar

practiced for centunes in China, tai chi reduces Talls by enhancing balance and strength

tikes, and weights, but this gym's "members specd and their alulity to chimb stairs, Another
e elderly research subjects who normally find  study of 40 mostly sedentary women ages 50 to
it tring just to chimb the stairs. By tradming 70, which involved just twice-a-week exercises
these seniors in o specially designed weight-  for s year, led to substantial increases m muscle
ifting régimen, Nelson and her fellow re-  mass, strength, balance, and bone density—she
scarchers have shown that even 9-vear-old  same kinds of chanees that have beer pro
weaklings can regain the strength and vitahity  duced by injections of human growth ho

they had 30 years earlier. And they can do it mone, but withouot any of the side effects
withowt all the '-§'--_'-.:..| -.-.|l|ip:.'|--1il in this room, When we started, we were almaid we'd | It
by dotg simple exercises in and around their lgaments, pop tendons, tear muscles,” Nelson
T DOmes. ave,  But all we gl was stronger, healthier
‘Much of what we thimk ol as agig s really  people’
st o bveproduct of mactivity and poor nutri In fact it seems that exercise naturally
tion, says Nelson “And its o npot that haed o0 indoces many of the anti-apgine mechanisms
change that that scientists have been teving to understand
In one study of a hundred nursing-home  mdividually theoueh their studies of hormon
residents ages 72 to YA, just ten weeks of weight  supplements, calonic restriction, and longevity

trivming more than doubled the participants’  genes like age- 1. Exercse builds muscles and

muscle strength and increased their walking  burns fot, makes the heart and lungs work
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A handstand is child’s play for lifelong
gymnast George Nissen, entedaining his
grandson Jake in S5an Diego. Invenior of the
trampoling, he g still launching new products
af age B3, "People think I'm nuts,™ he says
'But gee, | could have 20 vaars o go." Keep
mg both his body and mind in fine shape, he

sy el turm that possibility inta real ity

AT I Macee (O AT VOourneer reamn is A
Studies show that the aphorism " Use 11 or losi
it appdies egually well to the mund. Rats kept o
» visually and intellectually strmulating ¢nv
ronment, such as one with complicated mazes,

oy stnarter i obd aee than do rats kept in

II.:' JTT01 II.:' I'l':'|| 'El"'.'.l LEd II_ TFuLe® fiv]
peuple. Addults -.|.-||.|-:---..|||__' learrine., and
imteracting with others are far less hkely 1o lose
therr memory or decline mto semibity than
those who retveat o themselves as they aee

;
seerms the minda s like a muscle that can hest b
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1
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Physical and mental activity g and strarmne. Clder adualts stay happier s

Bt looking at these sisters mutkes me reabze  healthier when they have pets. for example

] i 1 ] 3 1 i
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i even to longevity, Studies have shown that Lord, who are we thal vou care lor us
wnlors who have emotional support frome reads Sister Ann Mare Merth, leading thi
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that you keep us 1 mund. Human

are merely a breath, whose hves fade like a

eings who
passing shadow '
[ he words could be

i this chapel of graving sisters they are not

sad, but somehow
In this community, where the old and the
obder take care ol each other, 1t seems that the

S el R S bEL '-.'.l"l s L ‘I'r'||| 1 ::_'::".'||_-._'||'|| "l._||.]_r'i-_ i

Pl wee IFYInE 1O SV voung Al ac CPHIng e
ephemeral natare ol hi

| recall g wilk 1 had with Sister Esther Boor,
the lively centenarian, about the pledsure she
tukes in plaving card games, "1 like to win,” she
teoled e i1 lose” I
seermned 1o me thar this was her attitude toward
life itself, and that somehow it contributed to
her happiness and her longevity, 1t 15 an atli
e

1 ]
but it doesi't bother me

that will never show L in Snowdon's

1||.-II"|' I-I I|I| % I-l _-IIIII.I I-::'- .:'l lll | ] 'll I_'_ll Illhl-l'l

sludies of the sisters brains. But it 1s one that
abready inspires him in his work.
1 tust love these sisters” Snowdon save of

his sulyects, who tease hom by constantly ask

iIE:E_ '-'|'|'||'I'I -I'I'." 5 |';I'H-I'I|'_ [ f||||| il :.,'.I:l'llr]l_'rll_-f .:rl-_l i;'ll_'l'

marriee,  Lhese are the gems in ihe gold
e, he tells me, these sisters who have spent
their Iivies n service to others and who have
[pund a way to keep on serving - after they die

has s my body, which will be given ap
tor you, the priest intones i the chapel as
the sum breaks free of the morming clouds,
| watch the sisters’ lips moving silently along

with his words, " Do this,” the v oAAY: 1N mem-

ory of me. ]
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for bagel—down Uzbek-
istan's Oygaing River.
In a week-long, teeth-
gritting adventure, a six-

man Siberian team took
on rapids in Central Asia
with jerry-built rafts,
hockey helmets, home-
sewn river wear, and &
taste for adrenaline.

By MICHAEL McRAE
Photographs by DUGALD BREMNER



URE SNEGIR Wils i
serious trouble, The
thundering Chvgaing
River had just seized
his makeshilt birch-log
cataraft and =ent it cartwheel.
Ing over i ten-foot waterfall.
The overturned craft’s rwin
pontoons—patched like sec
ondhand inner tubes and
lashed to a frame of freshly
cut tumbers—bucked and
swirled in the cauldron below
the drop. The veteran expedi-
tion leader and his young
protégé, Andre Lehitsky, were
trapped in the hale upside
down, held fast to therr pon-
toons by thigh braces impro-
vised from lengths of five
hose. Precious seconds were
ticking by,

Suddenly Andrei popped
tor the surface gasping for air,
lollowed immediately by
Yuri's paddle—a bad sign,
several days earhier at the pot-
i, ineastern Lizbekistan near
the river's source hagh in the
Tian Shan range, the hard-
bonled leader’s send- off had
been torse and unceremo
mios: I you capsize, don's
lose hiold of vour paddle.”

A long minute passed
before Yuri appeared, now far
downstream and obviously
dizedd. Too weak to cling to
rescue lines his teammiates
heaved from shore, he was
swept along like a rag doll for
hundreds of vards before dis-
appearing around 4 bend, By

Pripaans Bapssyw, who dived
carlivr this vear i a Kityaking acci-
dent, worked as o dory gande in the
Corandd Caanvon before embark g
v A career a3 an adveniure pho-
tographer, Micrare MeRar, who
lves in Ashdand, Epegon, s the
authoy of Cmerinestal Divifres: Dy
patches frome the Utterrnost Ports
of the Farfe Ths i hes foret article
[oF MATIONAL (SEDGRAPHIE

W4

the time his teammates found
him, he was crawling up on
the rocks—pale, shiv-

ering, and retching

watér. The others

rushed to help hin, but

he was in a black mood

and waved them away.

They helped him struggle
out of his sadden dlod-
hoppers and bomemade
overalls anyway, and
stripped off his flimsy

preen hshing waders; whach
bulged with water: Sitring Ly
himself in his disintegrating
long johns, he putfed ciga-
rette after cigarette until, 15
rmnutes later, he'd reganed
his steely composure,

This was traditional Siberi-
an wiliderness rafting: short
on cash, long on ingenuty
and determination, pitting
bouts of military surplus
material and foraged lngs
againist the great white-water
tivers of Central Asia and
castern Kossia. Yol aond
his hve teammates were
members of the municipal
cutdoor club in the Siberian
city of Rulisovsk, and pas
stonate aboul their sport—
as they would have to be,
given the state of therr
equipment and their prefer-
cnice for extreme nvers.

With as much authority as
he could manage, Yuri sum-
moned the team. Tall and
sinewy, he wore owlish glasses
and a downturned mustache,
He announced that vwo
members of the group would
immediately run the falls in
the Ik, a bhrearre-looking
craft with two doughnut-
shaped pontoons linked Dy
| 5-fool logs. Instead, the
tearm decided 1o hike upriver
to the previous night's camp
tor lunch, and; atter slurping

down bowls of lentil soup, all
but Sergei Lishakov lay back
in the sun for a smaoke. The
usually exuberant electronics
engineer oF 43 rise 1o speak
fis mind.

"Being the oldest member
of this team,” he began
gravely, choosmg lis words
with care, " have o right to
cxpress my opinion. Lonsid-
cring the events of this day, |
think everyone needs to take
this river more sérionsly.”

Until then Yurt's judgment
had gone undguestioned, As
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Bupoenen with averloaded
backpacks, the team forges

across the bleak beauty of a

glacial pass (above) high in
thea Tian Shan range of Kyr-

gysstan, The rafters camied
avarything needed—foad,

clothing, and the deflated

components of their rafts—
in loads of 100 pounds or
more. Just to reach this
point, thay andured

36 muscle-stifening

hours on the train
Iram Rubtsovsk, then

journeyed by van to

| J .
4 iIUEEEHIETAH
| t
11.300 feet, where =

they started the ten. 27 % |

mille hike across the

pass. At 11,800 feet, team
leader Yuri Snegir slumps

on the edge of exhaustion
His breathing labored from
years of amoking, he orders
the group to make camp.
The next day a safety line
helps the men ford a trib-
utary, "With 100 pounds on
vour back, you don™t want
to fall,” said photographer
Dugald Bremner
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LATE AUTUNN SNOW softens
the granite pinnacles of

the Tian Shan range, rising
gbove the Uygaing River to
14,700 feet. With many rap-
ids rated Class VI in the Rus
sian system, the ODygaing is
runnable only by the most
sikilled rafters. Flowing 50
miles west from 1ts head-
waters, it joins other rivars
to empty into the Aral Sea
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“IT'8 A BIBERIAN SUPFERFLUMP. "~

says oergel Ushakov (left)
of the “dry bag"” the team
used to trap air to fill the
bublik. At the river the two
inflatables
Bladders—are caretully
lashed to a birch frame (top
left). Once launched, the
bublik glides easily over
poulders (nght). "It's ke an
prmy tank for water,” says
interpreter George Aulon
‘It goes everywhere

canvas-covered







covmes the action, then Liter
the thanking.

Linable to see even 20 vards
in what had become a bliz
rard, we hivouacked just
below the pass. The Russians,
packed hike puppies in thes
||_'.l||-.'. AR |".I'-.'-'|'|| al i |ri|]. W'y
mizht Dt powered on all the
next day o the Uyganng.
There we hunkered down
Listening 1o sleet crackie on
the tent canopies or huddiing
around the .|r||:|-1|w I
athes, drinking

sweel Tea or sobang harsh

SLCaI g «

Hussun crgarettes,

Finally, in the momang: the
%L1 .I|'||"|'-'|Tl._"|
caimpsite to be a lovely spot

, TevEaling our

Wild roses with plump red
Mips grew everywhere, and
the Dirch and sumuc wer
turmeng lal
b turguoise river tunibled
through o valley littered with
colovisal boulders that had
hurtled down frgm the Tian

cirloes, The roar

Shan's crumbling peaks
In the

ol morning the Russians

emerged from thelr tents

lor calisthemies: While Serped

performed st rerching oxet

] | ||_'||l|. WAL TT AT

c1ses, Dima and the fwo
\ndrets cranked out 35
pish-ups each and pressed
boulders overhead and
Betiired therr nec
When Yorn and his fit
voung disciples took off to
relrieve the cache
Andret Lz

g knee, stinvied behind wit

i

tsky, NUTSINE

Dhugald, George, and mie to
supervise constroction ol the
raft frames. He'd built his firsi
raft al age 13 for his school's
pitdogr club. Under the
TR L il.': Vsl e most sy |||-u_||-.
had a cluly, and so did fa
tories and municrpalities.
Late the following dav—

L

Bucking like white-water
wranglers, two raftsmen
fight the current astride
the twin pontoons of a cata-
raft. Highly maneuverable,
it corners gquickly around
tight turmns, but deep holes
at the bottom of a drop
can spell danger. Nosa-
diving into the river, it can
buckle and flip, leaving
paddiers flailing.

with the team reassembled,
the trames buailt, pontoons
i lated, and the Last toast

ratsed to success—we turned

Tl rl.‘.1t|_1. to face the Cygaing

arwaArT! | Ol barked
4t the Hest rapid
thie pul-1n. Now beck!
BECK!! The Houlla
wis at last under way, six days
after leaving Taraz. Following
Creorge s stactato orders, |
hackpaddled funowsly, Chur
cataralt turned nimb

I:_'||I'|.'|

y
throwigh a pair of boulders
muadstream and skirted the
standing wave below. Mean
while, the bublik barged night
through on our tail, its mon
strions pontoons looking o
crousty oostoed mothe
shallow water. Still, the big
doughnuis allowed Dima
ard Andre Ivanoy to shde

ovier Bronal

ers that we had to
dodge, and wiggle through
tight passages by swinging left
or tight—or turmng around
entirely, It made no ditference
whitch end went first,

Now that we were nking
gowd time, Yun seemed o
miellow, Sitting by the fire one
evening, he told me he'd run
the toughest rivers i Siberia
Biit was |Irl.lI||.J|.'=-| il lis Ll
ership awards, one of which
was lorthe 199] Bashkaus
Liver Expediton. "We ran

one wiaterfall in our bublik
that no one had conipleted

before, he recalled, desenib
||'||.|I CVETY H I'I o0 01 IR I."F.||I
[hd the rapid have a name!
Dhdd-dla,” he stuttered. "'t
wcalled Yladinmrs Heart,” He
tell sttent. Then, standing, he

said, “There 1s work to be

done” and strode away

Yur s specch impediment
Lk TIL RS Gl '-.|||'|1| s oy II :,“'II"i'l.l'
ly explained what | took fio
stony stlences, But why had
retelling the story triggered
s stammer? Cearge filled
mie i, The rapid was named
for Viadimir ¢ ‘I'-I.'I.l.'i"..l.lll'-'-.,
Yuri s paddling partner on
a 1990 Bashkaus expedition
['he two had anempied the
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falls, but something had gone

WITHIE, I'heir catarall aver-
turned below the falls, Yuri
had survived; his close friemd
had drovwned. Other men
mglit have hung up thei
helmets and quit the sport
Abter two davs an the river,
wie liced the hirst serious
capich: a fang of black rock
ten beet il putting up 10 mid-
siream and sphitting the cur
rent into two channets, One,
to the rignt, spilled over a low
drop, while the other lun
neted into a tight shutcewn
bounded by a chilt Immeds
ately below the obstruction,
the river hioked a sharp leh
Yur impatient by ran the
i with Andret [ehinsky

WILDODERSNIESS BAFTING: STIHEED A K

without announcing his
leparture

L I|I|' -I'l;"F_'-l.l-.I!L' *-||-'-||_

and pulled up
rhe

athers followed, leaving

T 4

Yun

bellowed at us to hurry up.
Our cataradt bucked hike

a mustang heading into the

run. | nearly lost my paddie,

Cieorge and me still deli

e about the =-.|I'-.-~'. |'|||

then, recling, almaost went
overbourd. "BECKPEDDILE,
LCOTRE sereamed. [t was too
fate: withour mv help we
myssed the cribcal S LLET T,
wire lorced lebt, and

hetween the ol and

became

wed e

[ |
the hilag e

i ||ll|_ |'l|'|'. LAt OTELS 1.4.Il|

thiz 1% bad

wartmg around the bend

L 1 II|||. M Wiere

21" % 11

ahcad of us, out of sighit and
of no help

I desperation, | reached
up, tugecd at the nose af n
now leaking poptaon, and the
Boat mawed ahead six inches,
i I-.I'-'.;||!_' J Illu '|'-|_|-:-.. W
inched our way forward and
fH 1"';1-;-J' out of the channel
oy L e smashed sidewavs
ity a Hat-faced boulder at
Lhe apex ol the river s left
turn. A loose line on the boat
DocaIme ensnared b 1w
sithraerged rocks, Held in
place, amd with the ta

| [T
of the current slamming imnto
WS, LiCOTEC S PO I"H.'.':.':”

o he sucked under, e leaped

[}
onto my pontoon, cul the

Hine, anc we swirled free






THERE'S NO TURNING BACK
as the bublik crew barrals
over a ten-foot drop where
two Russian river runners
died in 1987. Just before this
run, Yuri Snegir and Andrei
. izhitsky nearly met the same
% fate when their cataraft
flipped over, trapping them
underwater for many long
d - seconds. "It is important to
= stay cool,” says Andrei. "I
you panic, you will die.”
©T  DENAGE Ao
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CAMARADERIE AND A CAMPFIRE
glow at nvers edge. As the
team sattles in for the night,
Dima Skubach tunes his gui-
tar and sings an old rafters’
song: " some tragedy belalls
s I will not think of any
thing but my friend. My soul
my hand, and my heart | will

give to him.”
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catch the tramn north, Yu
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Photographer
Dugald Bremner Dies

| met Dugeld Bremner last
year when we assigned
him to photograph this
article. His artistry and

résourcefulness marked
him as a future star.

On June 3, just ten days
gfter this layout was
approved, the world-class
kayaker drowned when
his craft was sucked into
an underwater crevice on
Silver Creak, a tributary
of California’s South Fork
American River. He was
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By IAN DARRAGH
Photographs by MAGGIE STEBER

EALS OF LAUVGHTER filled the room.

Lows Wanthier, our caller, was slip-

pring his own risqué vorations into

the contredanse we were performing
at the folk evening i Chicoutimi, Quebec, As
i sgpuare danciygy, in the contredanse, which
originated in 18th-century France, you're sup-
posed 1o unguestiomngly aobey the caller’s
commands. But Wanthier, who was wearing
the brightly colored sash of the vovageurs—the
early French explorers of Quebec—was push-
ing the limits. We had started by forming into
long, parallel hnes. After swinging our partners
aned promenading up the middle, we complet-
ed i series of intricate figures at an increasingly
Irsntic puce, Now Wauthier was ordering us 1o
stanel dies o dos [ back-to-back), urging us 1o
move closer until we were touching. After an
initial gasp of surprise, everyone complied,
and 1 found mvsell derriere to derriere with an
attractive grandmaother in o flowing dress om
of the 8940y, with plumed feathers in her hat.

Suddenly my partner gave me a sharp push
with her backside, sending me sprawling
across the Noor. She had understood the
caller’s command in French a split second
betore me and had obeved all too enthusiasti
cally. As the fiddle and accordion plavers led
us-om with their fast: paced jig, | picked myself
up off the floor, moved down the fine, and,
with some relief, changed pariners,

This was Chicoutimi’s winter carmival, a
vearly celebration of Qudébeeos culture, and
although it was past ten o'clock, kids as young
as six and grandmothers in their seventies
were stepping and swinging with unflagging
energy to dances such as Ponseu dirs la cage
and L pr'oit triiin de Jortqurére, At the begin-
ning of the evening's festivities we had been
divided imto three teams. Fach was given a
tamily nmame common in the region—"Trem-
blay, Bouchard, or Simard—connecting us

Las DYammasia, 4 matve of Mostoeal, was el itor ol
Coriaddianrr Caeomrrapfone ungazine feorm P89 (o | 995,
Thas o5 hois st story for SNariomat, CrGinAPHIC
Penas-borm photageapher Macoin Stenea now [ves
in New York City. Her coverage of 1he Cherokee
appeaned i the Mav 1995 fssoe

4%

(o the first French settlers in 1838, Between
dances we had competed in log sawing and
other contests, with much cheerin ¢ and gond-
ratured rivialee. As 1 looked around at the
laughing, sweaty faces, | thought: This could
only happen in Quebec.

Largest of Canada’s ten provinces, Quebec
i the only predominantly French-speaking
political entity. in North America aside from
the slands of St.-Pierre and Miguelon in the
manith of the Gulf of St Lawrence—tiny ves-
tiges of France's New World emipire. In recemt
years the province has been the focus of the
nation’s worst unity crisis since its birth in
1867. It a referendum held in October 19495,
Quebecers voted by a mere one percentage
point ta stay within Canada, but a majority
of French speakers—60 perdent—voted for
independence.

That the Canadian federation has survived
this long has o do with vanous compromises
muadle on behall of Quebec. The province
retains its own distmet legal system and has
been given special powers over immigration,
enabling it to attract French-speaking new-
comers. [n the past 20 years, however, these
compromises have worn thin, and constitu-
tional amendments to patch things up have
tailed to win approval, Canada has come to
resemhle a bickering family, with one membier
periodically threatening to pack up and leave.

“We are on the edge ol a preapice,” Bernard
Monn, an engineer from Jlonguicere 1ald me.
What hie meant was that if Quebec leaves the
federation, the Atlantic provinces will have no
land link to the rest of Canada. Prosperons
British Columbia—waith its thrving trade
with the Pacific Rim—umight also secede, and
the entire nation conld become unglued.

To federalists the prospect of another Que-
bec referendum on mdependence is a sword
of Damocles hanging over the provinee—andd
Canada—creating unbearable uncertainty
that has stitled investment. But sovercigntists
see referendums as the ultimate instrument of
democracy. Lucien Bouchard, Chuebec’s pre
mier, has vowéed to hold another referendum
shortly after the next provincial election (in
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Stay or Splhit? :

Fasilt lines apeneid up by the
Chtobrer 1995 referendum, which
divicled favmilies wond communities,
hurve saill net mended. The final
tally wes nearly o dead heat:
SOLSH pereent 1o 49,42 percent (o
stay withun the Canadian federa-
toprre. Separratist leoder Jecgues
FParizean bittesly blamied “the
ethinic vote” for frustraning the
will of "true Quebecers™ [ ireaning
French-speaking whites), who
voted 60 percent for independence.
English speakers and immigrants,
abicuer 18 percent of the population
af 7.4 million, voered solidly “No.”
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lust before entering Oué- Bougoumoul, 4
new village of 5040 Lud out i the shape of the
¢, [ stopped by the side of the

road. High overhead were 24 power lines, par

head of an cuy

al a petwork carrying 10,000 megawatls of
electricity from generating stations on the La
Grande River to light up clties in southern
Quebec and the northeastern United States.”
[ratvamission towers marched across the val
ley Hoor as far as the distant ridge of moun
tains, Snow-covered openings in the boreal
forest—clear-cuts—stood oot hike white
seirs. Elsewhere, row after row of ypung trees
revealed the orderly signature of plantation
torests on lanas leased by mber companies
Uhe landscape brought home to me the radi
cal changes Quebecs | 2,000 Cree have faced
i the-past two decades.

\nd now there's the 1ssue of separatism
Cuiehec independence is the greatest threat
to the Cree since the arrival of Enropeans in
North America

Crrand Chiied of the Cree, tiold me. We wire

Martthew Coon Come, the

having lunch i Oupé-Bougoumou's wood
p.m-.'|1'1§ restairant, with a fine view overlook
ing Lake Opémisca,

Wiry and articulate, Coon Come s equally
at home working his bumily’s trapline near
Lake Mistassin or making a presentation to

legislators tn a st and tie, He hais 'L':'-"“E-'-*"-l %

B

a forceful defender of Cred imterests since his
successtul camprasgn to stop the damming of
the Great Whale River, the second phase of the
lnmes Bay hydroelectric project

Lluebec s native people have treaties with
the federal government, which is obliged to
fund housing, health services, and education
on reserve lands. Given the Cree s dithcalties
in obtaining compensation rom the province
tor lands flooded for hydro projects or Togged
lor tumber, Coon Come does not believe the
government ol an III;I.'!I.'l_'ll'Ill,ll._jl_I Chucbec would
assume those treaty obiigations, His people
share thot mstrust. The Cree held therr own
referendum in October 19495
vioted to stay within Canada:

‘We are not the vnes who want to split ap

and Y63 percent

ths country, Coon Soome saic, = Bt if Oue-
becers have the right to self. determination,
certainly the Cree da, We cannot simply be
traded trommy one country to ancther as thaowih
wie wiere caltle in a held.

It '::'II::I': csecedes, the Cree Sy e hivitre
mstallations will revert 1o the ongmal owners
of the |.I'I-.i. |.I:|III."Ir. Tl |1||'-|i|II-III 15 ||'I-I| s
territorial integrity 5 protected under inter-
national law and that the Cree gave up then

"Cee T lamien Boay: Where Two Worlda Clallide.” Ty

loshimy G Matchell, Nariosiad Ceeo s

Falrtion on Waler, Mosember 944

ikl idd

MATIONAL GEOGRAPHIC, SOVEMBEN 194







whoriginal land rights in 1975 when, 1n ex
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the provinge's other
nal growps
el Montagnars—say that therr ancestra

lanils, which encompass twi-thirds of (i
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rreal taste of real wiosond] smcke, Une restauran|
hud opened on the corner of Atwater, Dt
armid the empty storetronts and vacant lots
e once elegant Seville and York theaters w
w1l Boarded up and plastered with posters
LU aowall of the York someone had Sy
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and English m Ooebec O bwn solitudes

language and relipion. Today politics, susp
cion, and racism are the deeper solitudes
isl5 AEAINAS ||'.:||'|l:'|'|["|"ll':'|:|:'

soverergntists as much as Enghsh against

[EaAanNCa .||..1.,- Fecdiora
I

Fremchi; Anglo and French Quebecers against
aborigmal peoples; and Montreal, with its
large mmmigrant populbation, agaimnst the
nomaogendous outiyving regions,

Moal ang

glophones who could not, or would
nal, speak French lett after the first Partl Q-
hCons ROVEFMITICHT Witk locted m 1976 13
cxodus ot 200,000 mn four vears, The maonty
who remiain, like Mark Kotler, speak French

i business dealings and ensure that thei

children are bilineual. They have accepted
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\ v of words ernpled on the warlls aned ai
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French as the working langoase and that $ormm

easires are needed to protect i The stereo
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we Of the English boss who refuses pven (o

saV | Borjonr” 15 dead

tNoar are the old religious prejudices a maloe
constderation any maore, While the silvies
spares ol cathedrals still grace cilnes and towns.
refigon; as Andre Bergerons family illustrates,

s lirst s central place 1 Quebee cullture.

v nd's parents were devout Catholies: Tl
and his wite stopped going to church shortly
ater their marriage, and their three children
ave abandoned Catholicism

Whale Prermer Lucien Bouchard declares
that the Quebecons are un peuple (o peoph
and that Canada 15 made up of two mations
anidd two founding peaples, native leaders like
viatthiw Coon Come mstst that abonganal
peoples were also ounders of Ouebec :|I1||
Candda: And lews such as Mark Kotler
respond that Quebec society s mads L s
not one or twao but am peaples

i
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seett) attachied to the provinde for many of the
s LITHE FEASOINNS

Oucbec has a joie de vivee that no othes
place has” Mark Kotler told me, |_'._||||'||!_'I
Cainetle Bergeron. of Chicoutimi. ™ Thepe's
more street life hore, People in Quoebec Know
o 1o party. They're not stranlaced. I vouw go
clorwn tor S - Dienis Street in Montresl on i
HEht in the sunomer when the festivals are on,
virl will see a friendstnp between the French
ard Eogedish youn would pot believe. | st
wouldn't want to hive anywhere else,

Rotler s remark made me wish more Que
ey s '|"|'I|'i|I| waticher domen to 51,0 1 denis Streed
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oo is vet another divisive vole on Que:
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Mormm of Jongueere: " The red warning Lump
ot Camadda went on with the last referendom.
arid it will Hash as lone as we continue with
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Flies That Fight

Article and photographs by MARK W. MOFFETT

“I see two males, and they’'re  forget that we are not observ-  breeding territories and
really going at it!” came the  ing giant elk or deer. These release a special breeding

shout from Gary Dodson. are New Guinea’s half-inch-  scent from glands, visible
| crouched down to witness long antlered flies—harmless  on the fly at right as a lump
a battle as old as time—a relatives of the Mediterra- on the underside of his

clash of antlers, then jostle nean fruit fly and other fruit  abdomen. With their weird
and counterjostle. It ended pests. Astonishing in their projections and rainbow
with the panicked depar- similarities to their antlered  colors, these are flies worthy
ture of the loser. Lost in the mammal counterparts, male  of Dr, Seuss.

drama of the moment, ento-  antlered flies fight over

mologists like Gary and me
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PORTRAIT OF

In a remote

stice of Uleraines
Carpathian
Mountains live
.'“a"?t' .-"f.-’!e’.ﬁfrﬂi- rJf
Kryverivnya
village. Known
for independence
bori of isolation,
theyve sustained
their cuiltire
through centiries
of domination

by foreign lands.




A VILLAGE
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village's valley is marked by paved rodds and fledgling prosperity, its distant hills preserve the rough

hewn wavs of subsistence farmstesds where all burdens mist be carried by horse or by hand




and to love the mountains.

VASYL KOTSUILYM

“It's us though U'm fying above the mountains like a bird,” says 14-year-old Vasyl Kotsolym, testing

his balance on the back of the Garmily horse, Dove, With peaks toppriasgg 6,000 feet these highlands have
long harbored midependent sools, from teudal peasants Heeing serfdom 1o Ukramian insurgenis

fghting MNazi and Soviet repression.
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YILELAGHE

hen | fiest hiked the hills of

et

Kryvoriviya, it was strange to
o Bamubiar with i place 1'd never

been. The village lies in south-

western Ukraine, land of my

tather's youth. Though his family fled to the United States
maore than 50 visars AP0 L0 escape Sq W et ““‘""l"“’.“”- he lheld

this F."].Jl.l..‘ im g heart, raiged me 1o '-||1|._".J]1_ Likraimnian, and

told me of the Hutsuls—hghlanders who have preservied a
histinct culture and identity despite centuries of despotic

toreign rule. In 1992, after Ukraine regained its indepen-

P cence, my father and |

vistted Krvvorivnva, |'ve been

u _.
SERRAREE rETUrTING eVer sino.

E d
HUTSUL RECHM A In Ukraman, kryvo means
¥ ROMANIA
Hiersk S curved and ronw means

“stranght.” This village o

=0
Rlealaserrmnsmn il kil F% I —4 AT . .““Ili |"'|:"' ||'.*I L "'-I."i"'..'l‘li.:l:"-

R LT

up into the mountams from
a thin strip af flat land along the Chornyt Cheremosh River,
whost ¢urves suddenly straighten near the center of town,
Along the river s one main road lined with homes, a few
shops, and a museam honoring the town's history as host to
leading Ukrainian writers and activists. Yet the din of river

and cars qI.IIL'H".-' lades as | walk up the narrow hJuipulh-.

that crisseross the surrounding mountains. When | hear

only the wind or the ringing of cowbells, | am na horbakh,

on the hills—the highlands of Kryvorivava, where home-
steads appear as scattered dots on steep hillsides.

It tukes me more than two hours to hike from the valley
tor Paraska Bodmaruk's home inan upper part of Kryvo-
riviava called Cream Land. Widowed seven vears 48T,
Paraska still wrests o life from the thin soil. Her hands are

like shovels—large, hard, utilitarian. She tends cows, scvthes

hay, chops wood, and prepares meals of bread, cheese, and

Bi



cornmigal pornidge, always leaving a moment to cuddle the

grandchildren she helps raise. Paraska survives as many

Hutsuls do, on a barter system and a bare minimum she is
proud to produce herself.

Downan the valtey | stay with the Potak famaly, whose
tour generations live i three houses side by stae. The Pot
ks pather mghtly in the kitchen to plan their chores for the
following day and occasionally watch news on a blurry TV,

Like many in Kryvoriviva, some family members work {or

state agencies, yet they also continue (o work the lanid

often a more rebable provider than erratic state paychecks
In the Soviet era Hutsal land was confiscated, and many
H'“E.IHIHH .L|||.] i IJi|-|j!'i|.| I1.t|.|il[-.|!!-'p Wwere El.na_nvd LY. |.|.:|41 F1ome

returns to the people, customs once practiced in secret are

N sy AN fpus st T
reviving as well. Most cherished is the two-week Christmas oy S, T

caroling season, when Hutsul horns again blare with exu
berance. One Chrstmas my husband, Miso, and | joined
the Potjak farmily as village carolers arrived at the house.
Grandfather Vasvl Potiak welcomed them i to tables bem
with traditional delicacies that 1 knew so well from special
occasions af my parents home n upstate New York. Before

the least we emoved the carolers’ songs, fimished by a prayer.

fler a dayv of making portraits with my balky

8-by-10 camera, | often go to the home of artis
Paraska Plhitka-Horytsvit, whose name means

"mountin fower.” Her house brims with

works 11|_']'|!{[:iln__', the life of Hutsul women. Yet the 'r|'il1_1':1.[

palette of her art contrasts sharply with her life. Accused ol
insurgency by the KGEB at age 18, she spent nine years in a
labor camp. Now 70 and nearly blind, she has completed 15
hooks of poetry and art and is writing a dictionary of the

Hutsul dialect. Paraska captured for me the essence of the

Hutsuls, calling them “the fine people of these mountains,

who know how to do everything themselves

r =
=
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1 help my neighbor and my neighbor belps me.

[ his is the w, ) 1 has been bere since ancient times.

I'. N g !1|r| Vii_ql

[he passuge of time is borne with patience in Kryvorivova, where uptlsmd villegers wait hours for a
priest lo walk up trom the valley. Thoagh hames are sprinkled across hillsides, family ties und a sense
of duty bind villagers topether. " Withou help Iroin others, no one can carey on, elther in times of fov

ar i times of sorrow,” savs Bvan Hotveh (alsovel, *He who thinks onlyv of himself is ot respected.”



nder barren trees and bitter skies villagers gather om the third day of mourning for Yasy-

Iy Kharuk, whose wood collin muast be tipped to exit her narrow doorway, Podaviky,

srrutd] foaves ted 1o candlesticks with handkerchiels, honor the soul of the desd-—one ol




many pre-Christan traditions still practiced here, Each loss is keenly felt among the Hutsul people,

who revere their ancestors. About 200,000 Hutsuls live scattered in villages throughout the Carpathi

ans of southern Ukraing amdd northers Homunla, 1o a region that is shightly larger than Delaware,



“Oh, ( .}npfrr,f.;f.rm Mountains that gave birth to me.
soul and bones, you fill me with joy, you make me

young, with you I am happy.”

Panasks Pruursa-Hosvyrsvid

Hent cose to the land that ill.'-u_l'lil'lu.'.- her, artist Pacaska Plitka- Horvisyvit, who sapvived g Soviet Jabor

camyp, depicts Hutsul e, often on the hack of old Soviet propaganda posters, On their wedding day,
Virsyl and YVasylyna Lelenchuk wear another form of Hutsul art—traditional wedding cdothes whose

ormate embroidery “reflects the beamty of the moomtains, meadows, streams, anid sky,” savs the bride.

PLs Fd 8T TLAS N L LB A-RE R 0. ST ETHER 104"






“For me it’s important to work the land because she

feeds us. [ can't im. 19I1€ Any ather kind f{f.‘frafl/{’-

HintasE s HovDNA MR

A ww i;.:ll'.'- mnantle of hand-sovithed hay is summer’s vital harvest for widow Paraska Bodnark,

whao does the labaor of two on ber small farm. Family helps ease her burdens, as when o sonin-low
shuvres the bolk of a sguirming pie (right ) or when grandson Ivanko broghtens her doorstep (above)

Because we work hard,” savs Maraska, “we hgve plenty in our home,

AT ILIN A [} & TVEE T i b L% NP
il | | I






- encralionil memory runs deep in the Potjak fumily kitchen, where faded portraits of

ancestiors and Taras Shevchenko—the 19th-century .||.|.'||['-.-||| af Ukrainian sdentiny

L. —E hisld a place of hopor. “Chvar family s a second school for our children svs Mariifks Poiiak,




whi reads near hor daughter Kalvnks while Marijka's grandmother knits on a perch above the warm

woordstove, Foor generstions gather here each evening to work and tell storles, Savs Marijka, " O

parents pass on o us their lide experience, and we help them in their old age




i 1 he day had died in the endless spaces, and it was impossible to tell whether time was

|:.|,..-.||!_-' Qo wpole Uk rainban movelist Mykhublo Kotsiubvrsky in his 1913 cdas<ic of Hutsul

life, Shadows of Forgotten Arcestors, Today the presence ol new barns on tended msadiows



attests to the passing of time and the trickle of people back 1o the hills, Ancestreal lands were forcibly

taken by the Soviets in the 19504 for use a8 state-run collective Garnes, o kofhosmy Now the Hitsuls of

Kryvariynya are regaining thelr hiclds, which beckon with familiar patls. |:|
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In autemn 1 set out to make one photograph—one single

exposure—each day for 90 days. I boped with patience and

endurance to renew ny vision of the natural world.

ARTICLE AND PHOTOGRAPHS BY JIM BRANDENBURG




NA DARK SPRUCE
forest—two lakes and
a portage from my
bush camp—I have
discovered a place of mystery
and wonder. In those quiet
wonids | sense the primeval,
as it no ane has stood there
belore. 5o it seemed natural
to go there on the first day of
my photographic journey.

I had set myselfl the chal-
lenge that for 90 days be
tween the autumnal equinox
and winter solstice [ would
make only one photograph a
day, There would be no sec-
ond exposure, no second
chance. My work would be
stripped to the bone and rely
on whatever photographic
and woods skills | have.

My quest was both arbi-
trary and rigid. Arbitrary in
that no one had compelled

mi, or even asked me, to per-

form it. Rigid in that once
engaged, the constraints |
had chosen would force me
to examine mysell and my
art in a manoer 'd never
before attempted. The wild
and isolated place in which
| live, outside the small, end-
of-the-road town ol Ely,
Minnesota, wouald never
look the same 1o me.

| arose before down that
first morning. A cool mist
licked my face as | paddled
the two lnkes. The forest was
calm as | stalked through
somber hogs, While the

Chased lry the Eaght, a book claby
orating on Jis Bianoisouns's
expericnces, will be published by
Creative Editions in fall 1998,

gk

day still smelled of dawn,
I reached my secret spot, a
spriuce lorest the likes of
which can still be found
stretching unbroken to far-
off Hudson Bay.

Perhaps because this forest
is ot so overtly beautiful —
no vistas, no magnificent,
towering trees, no coursing
walerways—il remains un-
trammeled. And perhaps that
is why 1 have always felt that
something spiritual lives
there, something slightly
dark and old.

Green pillows of ankle-
deep moss rise above the for-
est tloor. Bent grasses hint at
the passing of unscen winds
and spirits. Spires of black
spruce, limbless to beyond
the height of a moose, rise
aut of the miss and point
toward the sky, their broken
branches draped with a
haunting thin gauze of
lichens, Poisonous red-
capped mushrooms stand
fike miniature tables and
chairs—iungus furmiture

that on some secret night
might have hosted the "little
people” who are so much a
part of the folklore of the
native Chibwa and my
Morwegian ancestors,

| passed up some tempting
photographs thut moming—
a row of juvenile grouse 51L-
ting at attention on a log,
sOme energetic gray jays will-
ing to pose comically. Instead,
I waited to make a photo-

graph of moss; mushroonis,

and trees, Although the sub-
tects conld not move, as | set

up my tripod and framed

the scene, | saw that their
essence was fleeting. They
were as elusive to capture as
the image of a white wolt
ina snowtall. My shutter
opened and then closaed. My
journey had begun.

Like Henry David Thoreau,

Lake Superior

o E—

L]
FR RS, TIDECARFIAT SILPT
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Fhe morning of day 5
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wety frpllrant <ol thonaglt Irfeless. The podchier laad cut away

the prized back toim, leaving the rest to scavenpers

who had gone to the woods
because he “wished 1o live
deliberately, to front only the
essential facts of Iife” and
[ Iransact sOomie I_'-'n IVale
business with the fewest
obhstacles, | went to see if
| could find what had drvwn
me s longe ago to my art and
tovsee it 1 had become as per
ceptive ol nature as | had
hoped. ™ To anticipate, not the
sunrise and the daown merely,
but, if possible, Mature her-
self, as Thoreau wrote

[he suecess or ulure of
my eflort is here for you to
iudee. It has been an intensels
persoital project: When 1t was
concetved, 1 had no particulas
thought of publishing the
results, and [ feel somewhalt
nérable in sharing .

Yer | felt T had w break out
Of Lie paliern nm L'||ll'.|alu,|.|:|'-l'-

L competled

i I._

WS stuck 1o, I

MATRE I H WD DS T N &S A

to let o of life's clutter and o
waorld Hit by computer screens
instead ol the sun. T wanted
o wander the forest again

For see what was over the nexi
rise, to follow animal tracks
iy the s 5 [ !I.I-._IE 11|:‘.|;||: 51
happily as a boy. Each pho

tograph would be a true

origmal, ke a pamtmg—nol
the best selected fraom rolls

and rolls of stmlar frames.

| sensed there would be
lessons learned,
Vhere were, and 1they were

not abways those | had mmage-

ined, Some were merely
lessons remembered, recap
turing things | had forgoetten,
such as remaining open 1o
chance and recognizing that
in patare not all beauty is
gt in scale

Cne such lesson ocourred
on dav 25 Althooagh | had
trieel fo devote mv tull atten
ton o this project, business

el e wiselt keptimiruding

UOn this day | was forced 1o
linmd a subject without the
luxury of allowing the prope:
time to lebd me to it 1!."!.'._1”.Ljr]:_'
to a granite ridge not far from
home, | searched for a scene
“warthy” of my one photo
graph. | was tense, and more
than a httle irritable. And
then a breeze blew.

it you have been ina paper
birch forest far from roads
and man-made moise, vou
lunow that tatters of hirch
1w breeze like
parchment scrolls clattering
to the Hoor. Hearing that

sound, | turned 1o a tree st

bark rattle it

behind me. Torn and hanging
ravmey 11 was 3 sheet of chalks
white bark, revi aling the apri
cot colored underlaves

Prossed by time, 1 "settled”
tor this suhject, composing
the shot and tripping the

shultler almost in haste. But









when | later viewed the print-
ed image, | was pleased to be
reminded of something | had
Iong ago learned: Sometimes
less truly is more.

if the birch-bark photo-
graph was one of haste,
many, many others spoke of
patience, even frustration,

(One of my favorites was
made late on day 23 when |

despaired of capturing any-
thing of value. The day was
dark and gloomy, and my
moiod rellected the weather, |
had slogged through the drip-
ping forest all day long. Tired,
hungry. and wet, | was near
tears, | was mentally beating
mvsell for having passed up
several deer portraits and

the chance to photograph

i playful otter. But none of
those scenes spoke to me at
the time,

Then, perhaps because |
had been patient and cen-
tered and withouwt comfort,
like Native Americans on a
vision quest, 1 hecame open
o new possibility. This was
revealed by a single red maple
leal Hoating on a dark-water
pond. My spirits rose the
imstant | saw it Although
what little light there was
was Hecing rapidly, | studied
the scene from every angle.
Finally, unsure of mvy choice,
[ made the shot anvway,
thankful at least that the
long day had ended.

Once more | was surprised
by the result, The image
seemms o have a lyrical qualivy:
Reflected rhythms of spiky
grass and brooding sky play
agamnst the warm stillness of
the leal | know that what |

Lo

see jsn't what vou will see—
for me this photograph is a
lesson in patience and dili-
gence. It speaks 1o me of inti-
macy as well and reminds me
ta look closely at the workd,

If some of the scenes asked
me o turn inward, many
demanded that | look out-
ward to embrace nature vis-
cerally, even to participate.
While | wandered through
the woodland, the land’s wild
residents struggled daily,

You will see a picture of
a dead doe’s lost gaze. T had
heard a gunshot at midaight,
and the dawn’s fussing of
ravens and eagles led me to
the scene of the crime. A deer
had been wantonly killed by a
poacher. You will sec another
lifeless deer in these pages,
this one brought down by
wolves in an old and neces-
sary drama, When | arrived,
the body had just been
opened and was still steam-
ing in the helow-zero air.

The photograph of day 10
A young loon dances at sun-
rise, a loon that only mo-
menits before was strugeling
in the water, its neck and bill
entangled in Ashline. | pad
dled my canoe to i, took the
loon in hand, and removed
an embedded hshhook and
the attached line. [ placed the
loon back in the water and
watched as 1t swam off toa
nervous and protective par-
ent. Then the young one
stopped, turned toward me,
and, as | released the shotter,
flapped its wings as if in
gratitude.

All around me | witnessed
cycles of tife and death-—with
deer becoming wolves, bones
becoming sail, lichens cating

rocks, herons stalking fish.
Irate wolves chased ravens,

which in turn teased indiffer-
ent eagles, while | wandered in
the knowledge that my every
sense would lead me to them
s0 that 1 might paint them

on film,

These experiences rekin-
dled in mie a deep primordial
fecling, perhaps the same feel-
ing an ancient hunter had,
ant emotion that | first expe-
rienced as a bov tracking foxes
across the snow-covered
prairic where [ wis raised.

Like my animal neighbors,
[ struggled with the pace of
those ever quickening days.
Maore often than not [ ended
up capturing the day's image
under its waning light, The
last two photographs hap-
pened at winter solstice—the
sun hovering at low noon on
the year’s shortest day and
the moonlit forest just after
midnight during the longest
night. They mark the end of
my project and of an ancient
measure of time, a period
when this wild forest grows
darker and life in the north

grows tenuots, melancholy,
and sometimes brutal.

In the end this project
changed me. | feel aftershiocks
of memory now when [ revisit
the scenes where these photo-

graphs were made, and the
emotions experienced at that
instant of the shutter's click
well up anew inside mwe,

Today [ replay those mo-
ments while once more being
chased by the light of a swift
and hungry day.

NATIONAL GEOGRAFHIC, NOYVEMBENL 10497
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I vasated Trere four seearght days before making a picture, These mallards and less abmndant




Arvericars ack ducks would soon migevate, but T had 68 days to gt and meany, many more imles. [




\rticle and photographs by ROBERT CAPUTO

As dust-scoured as the Himalaya that surround him, a boy drives his family’s goats into the vil-
lage of Tangye with a smartly aimed rock. He may not choose to follow the flock home much
longer. Change buffets this 750-square-mile realm, open to outsiders after decades of isolation



i
| [f ff 'f*fi?j:r

\/[ustan O







At the annual Tiji festival, celebrants including Mustang's raja,
seated at left, and crown prince wear traditional white silk
khatas. Custom aiso decrees the colors that decorate Bud-
dhist monuments like these rising over Tangye's harley fields
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Linking India and China, the Kali Ganclaki
River carves a path through this roadless
district of Nepal. For centuries trade caravans
Brought prosperity to Mustang (pronounced
Moo-STONG), sustaining

large monastenes like

Luri [left] and support

ing masterful art NEPAL
like the portrait of Kathmandu®
the wrathful deity SARGLACEH

Mahakala [below) INDI A
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at Chudzong. A

MNepali rendering of Lo
Manthang gave the
region s Western name
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Festive Exorcism
in Mustang's
Capital

Copper hormns 12 feet
long (bottom) herald the
[iji ceremony, tradition
ally held in early spring.
spectators, some of
whom have walked for
days from distant wvil-
lages, assemble outside
the raja’s palace (top) to
watch monks in brocade
rabes and yak-hair boots
dance and chant (left)
Every gesture, drumbeat
lcenter], and prayer must
be ritually exact in order
to summaon and expel
malevolent spirits. Lo
Manthang's abhot wor-
res that Mustang's
young are entertamed
but unmoved by the
spiritual practices.




think about money. But Tiji is very old and
very important. And not just lor the people of
Lo Manthang. It is for the whole world, not
st Buddhists but Hindus, Christians, Mus-
lims, everybody. Tt is o ritaal for peace—and to
protect ws ol from danger”

| hid arnived in Lo Manthong several days
before the festival. [t had taken me nine days
of trekking on foot and horseback to travel the
50 miles from Jomsom, the last airstrip and
mping-off place for Mustang, But | was in no
hurry, Coming up the west side of the Kali
Gandaki River, Angya Gurung, my gaide and
interpreter, and | stayed in small villiges of
whitewashed houses, usually pitching our tents
behind wood stacked on the flat mud roofs.

“This is the best place 1o camp—aout of the
wind,” Angya said. “Also a good way to avoid
the fleas and lice”

The houses were invariably the same. A
growling, but chaimed, mastft guarded the low
doarway, above which hung a spirit catcher—a
sheep's skull decorated with holy paintings and
miade by a Buddhist monk to keep demons out,
Storerooms for grain and stalls for livestock
took up the first fAoor. The family Tived on the
second foor, with kitchen, dining area, dand
hedroom all in one dark chamber. Oil Tamps
cast @ famnt glow on statpes of the Buddha and
other deities in a tiny chapel.

(ne evening, camped in the village of Ge-
ling, we were invited to have tea with Tshering,
the worman of the house, who was roasting bar-
ley pver a dung fire. Her long black skirt and
striped apron, both of homespun wool, were
ragged, and her lined face spoke of a hard life
of Labor i the high, dey aie | made @ commem
about the cold as 1 sat down near the fire.

“You should come here in winter,” Tshering
Lavghed. ” But if vou did, you would hardly find
anvhody, Winters are 100 hard here”

“Almaost all the people in Mustang leave in
the winter,” Angyva explaimed. " There is nothing
tor doy, and by going out they can do some trad-
ing and get a little money.”

“When [ was small,”" Tshering continued, " my
father took grain 1 Tibet, trivded it for salt, and
in winter sold the salt in Nepal, like Tis father
before him. But the Chinese stopped the salt
trade. Now most of us go to India in winter. We
by sweaters in Punjab and sel] them in Assam.

“With the swetter money we bought this,”
she said, pointing to the kettle from which she

1En

poured us yak-butter ten, "And all those pots
o, And shoes, So many things we could not
pet betore or that were too expensive.

"They have electricity there,” she added,
"Sometimes we watch videos. Rambao, Broce
Lee. Very nice” She leaned back against the
madd wall of ler house, from which posters ol
Inclian pop stars and the mock groups Metallica
and ron Maden stared down at us.

0 ONE 15 MORE AwWARE Of the cur-
rents of change running through
Mustang than the raja. Entering
the palace, the only four-story

dwelling in Lo Manthang, I climbed the rickety
wooden stairs, spun the prayer wheel at the
top, and waited m a courtyard guarded by the
abiguitous mastiff—stuffed, ragged, and hang-
ing from a rafter, A shaort time later | was called
it the raja’s prsence.

The raja, o large man in his mid-60s, had
changed his golden rabe for a windbreaker and
slacks. He sat on a platform in the sitting room,
his long brajds tied around his head, his hingers
continuously working a string of prayer beads.
I was invited 1o <it next to him on o slightly
lower platforn. The sodial hierarchy in Mu-
stang is shll strong. The platforms around the
dung cvooking fires in every house are ol
varying heights, and no one may sit on a level
higher than those who owrank hins Black:
smiiths and butchers, who are deemed unclean,
may not even enter the living area of a house
but must sit on the Hoor by the door,

ligme Palbar Bista s 25th i a line ol succes-
sion founded by Ame Pal, who united the
warring towns along the upper Kah Gandaki
River and in 1380 became the Orst king of
Lo, as Mustang was then called. Raa Jigme
ascended the throne tn the carly 1970s, Since
then he his seen his authority wane as more
and more people leave Mustang to berter
themiselves and as the Nepalese government
exerls more influence.

“During my reign 1 have tried to reinforce
our culture,” the raja sand. "But it s not casy
The people ure changing much, 1t's not th
they aren't interested in their traditions any
maore, but that thev are very poar. People have
b survive.”

A villager from Mustang stands to earn hun
dreds of times more cash as a trader in India in
winter than during the rest of the year at home.

ol
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Learning prayers that may help them reach nirvana demands concentra-
tion from boys in a Lo Manthang monastery school. Mustang’s walled
capital houses a thousand people, twice as many sheep and goats, hall as
many horses and mules. Buddhism teaches that every creature may one

day be released from life's endless cycle of sulfering and enter paradise




Notoriously slow and stubborn but built to survive on thin forage and

aven thinnar air, yaks are the indispensable companions of Mustang's

remaining handful of pastoral families. Moving betweean winter and
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As her doughted
Druki (left) chums a
goatskin bag of yak
millk into butter,
Yangkyi Chembe
weaves a yak wool
tent panel. "Houses
are nol good,  ax-
plains her husband,
Tashi. "In a tent you
can haar the yvaks at
night it they are in
trouble. And in the
day yvou can see all
around. A house is
too dark.” Pounding
A stake into frost
hardened aarth near
the Tibetan border,
another herdsman
labove) tightens a

line on his home
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Fertile flats chiseled from rocky angles, terroced helds surround the

tightly clustered stone houses of Tetang, a village of about 200 people

These Nields, like all the cultivated land in the region, are brought to lite




oy a corgfully maintained system of imigation channels—some no wider

than a foot or two—fed by snowmelt from mountain peaks and scant

summer rains. Disputes over water rights are settled by the raja




libet may be severely
punished lor having g picture of the [ala
Lama, people in Mustung are free to worship
they wish

il while Buddhistis in

last monasteries are quiet now, soine aban
doned, olthers having ondy a handiul of monks
Lo look after the temples and Preriorm rituals
to ward off evil spints. No new praver stones
wlorn the walls: the chortens are melting back
he earth, The people no longer have the
LIS, Tesources, or mohnaton o munntnn ths
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Milking closely bunched goats {above) and
winnowing grain with the help of the wind

lopposite), herders and farmers build lives
from carefully tended resources. As tradition-
il ties to Tibetan Buddhist culture weaken,
many in Mustang turn toward India, seeking
prosperity and absorbing new idaas

it Lo Manth 111§ it i Kathmandu, where hie
DWNS 4 TUg factory and a trek LNE COMmMpany
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free the

cries of - Kigrvo, Earve, by which the hary

call the wind 1o ad ther winnowing

“The harvest 15 _.'lll"l.I this vear, the head of
one fmily gnnmed, brushing some chall rom
s B, i worked.
Nearby, other people stulfed gram mto hug
acks made of homespun wool and then, bent
Frdrm carricd them
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alleys to their homes. Along the way they wen
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nearly double the wieight
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| lett Mustang aftter the
harvest. At the Lop o a gorge
hieh above the De River, Ang
va and | performed a parting
ritual  called  Lnngto
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In photography, the image
is the thing. With Kodak Advantix
cameras, it's three things.

Advanced Fnoto Sysiem
cameras et you choosa amaong
iNrae girarnant 1omMmats
for @ach picture as you shoot

Llassic format is parfact
IO GoOrirains, groun roamat 1818
yviau tell more of the story
and panoaramic gives vou tr
DIQ picture. NOw that yvou
cahn rame shols in threa Ways,
[axing agreal oiciuras

gasier thian ave

7 4
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your life

It's @ whoie pew |ife: And here to make things a little eanier is the affordable new Sienna

will never

A roomy, versatile mintvian with fronr-wheel drive and hefty Vé power, You'll soon fnd out that

be the same. Es

it's the best aliy o putrent can have. So prepare vourself. Ready or not, life will never be the same
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lcrosoft ™ Encarta” 98

_ _ _ re. and feeds that desire
with wirtdiil S, videdh and animationsPese ¢ PRI T pees————
articles and more than 10,000 Web links ensure fuller understanding of toplcs and keeps
information accurate and up-todate. The new Encarte 98 ReseE Jrganizer helps children
gather and organize information for when the homework and report writing begin, Strengthening
a child's desire for learning Is what makes Encarta the galaxy's most popular encyclopedia of
any Kind. For more information on the Encarta family of products go to encarta.msn.com
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PEOPLE DRIVE CARS,
AND OTHER

o .

REVOLUTIONARY
OBSERVATIONS.
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IFl BdEd B TR Ir Ry :- 4 AL i

It seemed like an obvious notion: Cars should By fundamentally rethinking the car’s architecture,
be designed around people, not machinery. But it  we managed to expand seating areas as well as
led 10 what's been called “a generational leap in improve nde and handling, More than two million
automonve design.” We stmply call it cab-forward.  vehicles later, it seems that people approve. And

Call toll-free 1-888-GREATCARS. www.chryslercorp.com.
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now we're about 1o launch the nexst wave of vehicles

Y
that will be even more smriking, more comfortable, GRE AT CARS
and = 0 ive, Uk % revio 100 ."!-i-- l_ | T -
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No Room for Error With
These Geography Students

Drahomey? Rhiodesia? When Kids al
lames Madison High School im Vienna,
Virginia (here forming the outline of
dfrica ). noticed such outdated names

om 4 mmap i ther school-ssoed date
boaks last year, 'i':l':u alerted reacher
and former Society omplinee—Mark
[Mover. " B alvout ben mioates they
o] [ehy ertors, savs Mark, | he mis
FiEE'S WErE '|” LT '.I".'._ TR -il".llll_..l L L
shivwn as one umhbed mation. Hawan
wian  shown atall,™ T

}'L!|1|L'1I|-.:-. destroved 29,000 copies of
the maps in stock for the next school
vicar. T hévd fearmed thelr lesson—Irfom
MWlark s stugdents

Ready, Set . .. Explore!

Creopraphy Awareness Week begins NWovember 16

[his vear's theme 15 " Explore the Woeld! Cieoprapliy
[akes You Plaves.” Thousands ol teachers hove received
ideas for lessons from onar ':lL'I.Il__'IiJ|'I1'I'- Education D
sty Including an activity book and posters like " [Hs-
covering Hidden Treasares™ (left), a pap-up map ol
e .IrLilll.L'lllll__'..',.:'.-Ii . Materials encoursge young
adventuress to explore distant sites—with keep-warm,
polar-diet tips, for example—and o try wome projects

closer 1o home, like |1|.=.1|'|1i|'.1; '-.I.||'II.'JEI-.'I- SPOLS 01 SLars,

NUOVEMBER 1997
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BEHIND THE SCENES

Exploring Explorers Hall

MATIONA

I:Ii Vi I'.'.l'll'- II oIl II:I I.\.'ll:-. |"-I.|. I- i 'I-_r.:i.llil !';'..". i. | EE..: i-.l

owit musem . More than 330,000 people tour Exgplorers Hall
i our Washington, LEL headguarters every vear Visilors can
play interictive geography gamed and see the world's lorgest
Frecstanding globye, Some contemphite dimosaur dentlistry on
oanr cast of the Cordfutrodomiosaurus skadl (top ) Tound by pale
ofitoloeist Paul Serens, o Society erantee. Others 2ot & 1o Tor
the past from a gant Olmec head (above left ), o replica of omng
pitearthed wm the Mesican ungle on archiacologist Marthew
Sticling's 1940 expedition. Spectal live demonstrations, from
vildlife [above right) wo folklife, are scheduled pernodically to
complement the museums changimge exhibis, But our brione
seal 1% whways there (left) lor any mirepid Explorers Flall visito

1 .
Wl Cares Lo ake a wilk across the worla.,

L GEOGHRAPFHIC, SOVEMBER 1997



“Up-front pricing? What do you think this is...
GM Goodwrench Service Plus!?”

If it were, you'd get up-front pricing.
Plus a lifetime guarantee on parts and labor, Plus courtesy transportation.
For the select GM Goodwrench Service Plus dealer
near vou, call 800 96 GM PLUS.

Goodwrench
Service
P

The %4 means better.
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Hossbara Bustasd /L fbiisipeliles nidaind ) Siee Length, male 05 - 75 em; emale, 55- o5 om  Werght: Mals
PR =50 kg leompdie, 1.2 17 kg Habital: Segni-desert regloms roen the Canary Ielands, acvoss Morh A
i oeneral Akl Surs i'I.'III-|::. maeEnbspe Entbosafeyd posar |00 IR Fhu AU S lwdd By v Elrhakos

WILDLIFE AS CANON SEES IT

Houbara bustard males cach defend an ex- bates the eggs and ruses the young,

tensive termtory dunng the breeding season. Throughout their broad vet patchy distr
Scattered across the plans, they perform nution, Houbara bustard populations have
dramatic courtship displavs—crown feathers sutfersd marked declines, mainly from: hubi-
rultle up and whate breast plumes fan out as tal changes and hunting. As a global corpo-
they burst forward in ermatic high-stepping rton commuitted o social and environmental
trots. Male bustards remain solitary for the concerns, we jom m worldwide efforts 1o
duration of the nesting scason, while the promote greater awareness of endangered

female alone selects the nest site, wncu- species for the benefit of future gencranons.
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Image not available

What? No Pictures?

For a magarme rmois tor osdor pliotogriphs, soime of o imcos
miemorable images have appeared in black and white—in para
__':.'.'|: forne Former Ceioiiia pic Editer=at-1arnee Charlies
MiCarry proves it with his new anthology, Frome the Field, a
collection of evocative writing trom 104 years of the magazine
Wrriters whi embady the Society’s spirit of sdventure are well
represeited; Jane Goodall {sbove center ), Peter Benchley, Amelia
Earhart, and Robert £, Peary, as well as ongtime stalf writers like
Cathy Newman, Pt [, Vesilimd, and William 5. Ellis. Bur the
magazne his also showcased those who relate advimtures of thy
human spirit: Mava Angelon (above left), Paul Theroux, David
Remnick, Joseph Conrad (above might s, Archibald MacLeish, and

Theadore Roosivelt

g 1y
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The Cover Story

e weren T abwors vellow hordered. The frmat ever
MATIONAL GBS RAPHIT COVET, 1IN ".l'.|"|'-|'| | BHS
appeared on ferra-cotta colored paper, though
Dy 1905 (1o ) o stock called hafl was opr
standord. 1o Febroary 1910 {

dlel the cover test was enclosed

it o lrirel-and-onk-leal

order, and the Trmdermark
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Keeping in Touch

Some Groearmio readers have soreal feel for th (Bsoror T covier

madasin ey reael the Bradle edodom, with wll ologragstos e
|

the text of the printed publication except ads. Ir came the nom

1996 the National Library Service for the Blind (R G
and Physically Flandicapped, part of the Library changed, our cover’s leaves were praned. o S
of angreds, Grculated 23 million Braille and temsber V909, aftor nearhy 70 veads, they vanished
:".".'-:I.I:.'!.E copies Of penodicalsand books (o el LiRF el sav'e for O lguare] TR '_| at still

gfil" © PMRTTORDS dal T -'||.'.|':.=_.._' | it L E i RA P, PreTCies .|Ill|' VLT ThEETe

with over | 2IHN) fsers, weas thisir ol meauesied Afrer 109 vears there's nothing wrikg with a
magasine, Call 1-800-424-9 1) for information. tittle fradition
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FFor a change, wed like to
talk about your air bags.




lake a deep breath. Relax. Get comfortable. You are
about to read some good news.

Recently, Honda brought its advanced Low-Emission
Vehicle (LEV) technology to everyone in America. All
fifty states. Voluntarily:

It arrived in the form of the all-new 1998 Accord and
the Civic. Both offer engines which meet Californias
strict Low-Emission Vehicle standard. But now you can buy
one not just in California, but in Michigan. Texas. Ohio.
Georgia. Wherever you live.

Both cars meet a 70-percent-lower emission standard
for smog-contributing non-methane organic gases than
is required by the most stringent federal standard. With no
performance sacrifice or cost penalty.

Plus, in California and specific states throughout the
Northeast, were now offering our new Accord Ultra-Low
Emission Vehicle (ULEV), Its the first auto certified by the
California Air Resources Board as a ULEV, making it the
cleanest gasoline-powered production car sold in the US.

Ever.

That means, based on last years sales figures, more
than 60 percent of all new Accords and Civics, some
450,000 cars, will now be more environmentally friendly:

Historically, Honda has continually been a leader in
fuel-efficiency and low-emission technology. Because we
always think about more than the products we make.
We think about the people who use them, and the world
in which they live.

Which. in the end, helps us all breathe a little easier.

HONDA
Thinking.



BEHIND THE

L

'rl.'l. |.-.,I/; r_il'rlﬂr-" .i"-*:l |

MPAN R u‘erum/)

(Y b &= e mLl

I||' I:..I'-':Ir';jz £'|- ._?",ll-:_l .:,'

| .'.I L5 .ﬂ:'lf"lll_-"_{
ﬁlh I"I-':.":Hn

Proper Dress Ftequir;ed

Wi had a lot to pef right,” said designer Sheelagh Killeen,
whose group croated abmost 2,000 period costumes—i
England and Kemva—for our TV movie Forlnilden Terri
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Henry Morion Stanley [wpper right ) for the one worn
by actor Aldan Quinn [right
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IF YOU THINK THE ARCH AND
COLUMNS MAKE AN IMPRESSIVE STATEMENT.
YOoU SHOULD SEE THE KITCHEN.

I'hie house was on the marker for less than a week, They were the first to sec it
He loved the Corinthian capitals, and she was taken by the leaded glass doors

Uhe trick was to remarm calm in fromt of the agent.

Hut then they saw the kitchen, Dessgned entirely with Jenn-Air appliances,
how coutld they htde thetr deligh?
Even though they were farmiliar with Jenn-Air's state-of-the-art mducreon technology,

lsstening o the agent brag about it was fun nevertheless

Suire, they maindariied thee compossre in the
enttranceway. But when they saw the kirchen,

they pust lose i, And, from that moment on, the house was off the muarket

EEEJENN-AIR
THE SIGN OF A GREAT COOK

For  froe brochsee call 1-800- JENN-AIR or vistt ouir Wel oife o wwad jemnair dorm



Our financial
expemse comes
INn Many varieties.

‘-n.h Whatever vour linancial challenge, The Principal Finaneial Group®
e canhelp.

Looking for investments”? Consider the securitics,

miutual funds or annuities we offer. Need life,

health, disability or dental insurance? We
provide quality solutions that adapt to your
changing financial needs — business or
individual.

But what customers savor most is our overall
performance. Service that simplifies complex
financial matters. L'ncommon attention that makes the
adtmmstrabon of pension or retirement plans easier than ever.
And expertise that helps people get the most out of their money.
Exceptional overall performance and 118 years of financial
gxpertise. No wonder Fortune™ magazine named The Principal®
as one of the top three Most Admired Life & Health Insurance
Companies in America®

To learn more, contact us al www,principal.com on the Internet.
Or give us acall at 1-800-986-EDGE.
the;

Financial
Group

Life, Health, Dental and Disability Insurance * Annuities * Mutoal Funds
A0 K ) and Pension * Securities = HMO/PPO * Home Mortgages

L SIS Princesl Mutual L Insaneede Company, Dess Momis 8 S50 " Aassany) scoattiing 1o ot nogaine o 800 bl of Mosl Asrnread LS & Hasfh ssomnee ComBases
Prahocrs st seracis (il thairagh P sl Motow |l thisnren e Cosgany{The Brnoil] ard i sutvedsnes. Mesy oo and sevondes, rifored frugh Prinoor Fraciel Senaces
st P eaBen rimmbey SO0 Sieurfier tmoaggh Priccipsd Pnancial Secrtos. ne. Secuches aned nealth e proocs mot sesiakls i ml gabee



Forum

In the luly 1997 psue "Roman Empire” drew the
most responses, inciuding one by a wrifer who saw
“the paradox of Roman history: haw a people could be
so brratial, yer so progressive uf the same time.”

Roman Empire

I'm really fiscinated with your series on the Roman
Empire. The history lesson is profound. The stories
of Marcus Licintas Crassus and the tax evasions
soind so much |ike home.

BILL MANDERVILLE
4w Nlovmer, Wishegeom

The philosspher Seneca could not have waiched
gladiator games in the Colosseum (page 40): he
commutted swcide by order of the emperor Nero in
A0, 65, ten vears before Vespasian decided to build
the amphutheater.

MICHELE VEXNTLEHIL
Fareme Jiafr

The Baths of Caracalls ( pages 30-31) were the mod

el for New York City's original Pennsylvania Station,
a motuwment that was demolished in the early
1960s. Social historian Lewis Mumbord wrote,
"There 15 never oo much of that grand Roman
quality m o modern city.” Well, America can build
them and America csn lose them, just like Rome,

M. DAY I SHOHRDR
Telingiond e opadi ( ciligimifeiu

Fage 24 says that Caesar defeated the Parthions at
Zela. In thay battle be defeated Pharnaces, king of
Pontusy, niot Parthia,

TAMAS REVESE
ﬂml:.q'h:'rl Hungwry

The article, particularly the author’s puckish com-
mentary on Latin, evoked memories of my own
mgh schoal siudies. For the demanding lesuits at
Fordham Prep in the Bronx in the 1950s, it wasn'i
enough that we translated Virgil: we also had mw
recite poriions of the Aeneid, with the proper meter
vet, And Virgil's hexameler was dactylic (not fam-
bic as stated om page 30) with a good sprinkling of
spondees. This minor point aside, the artide, having
been well written, informative, and amusing,; s to be
commended, absolutely

RICHARLD ROLFMMIGUE
Fomkrmi Mew Ford

Pliny the Elder did not go 10 Pompeni during the
eruption of Vesuvias because he was “carious” (page
13). A wealthy, influential senator who happened 1o
have a large villa on the Bay of Naples, he had been

made commander of the substantial Roman fleet
based there. He went to Pompeii on a rescue 'mis-
siom, attempting o save those trapped between the
waters of the bay and the ash of the volcane,

IUSTIN ST. . WALSH
pae, Mew York

Pliny was both currous and heroic. According to' his
nephew’s aceount of the eruprion, he “saw at once that
i was amportant enough for closer inspection.” Then
learming of a friend mm need of rescue, "he changed hig
plans, ared what he fad begur i a spirit of inguiry he
caripleted as a hern”

The caplion on pages B-9 savs " stone agueduct still
carries fresh water above the streets of Segovia,
Spain.” | once walked the entire length of the ague-
duct and can say unequivocally there wis no water
running.

CHRISTA MCOCREY NOLIYS
Fai Jonllit, inlifsii

The carbonized loal of bread from Herculaneum
with a crosslike indentation (page 37) brought back
childhood memories of Lithuania 60 vears ago.
When the coarse rye dough was being formed into
loaves, one loal was always marked with @ cross,
impressed with the edge of one’s palm, as an invo-
cation of God's biessing on this "staff of life.

VYTAUTAS MATULTIONIS
Clewtlamd Herghrs, [

Sumo Wrestling

| have alwoys admired those magnificent sumo
wresthers, They give me o feeling of dignity, respeat
for old traditions, snd fair play. This sport is simple;
jast a {ew seconds and the winner is walking from
the nng as peacctully as before the match. Contes-
tanis don't provoke quarrels. They have no hatred
in their eyes, and they totally accept their destiny,
Unbetievable artitude these days.

[LEO KOPOMEN
Leppawirta, Finkanl

Montserrat Volcano

On a Sunday morming in June, | skommed a news-
paper article about the recent éruptions of the Sou-
iriere Hills volcano on Montserrat, idly wondering
why those “idiots” wouldn't leave. That afternoon |
read Ao R Willlamas's story and understood. Her text
and Vince Musi’s photography were compelling; |
reread the newspaper articie. This tume places like
Cork Hill snd Plymouth seemed familiar, as did
"pyrodastic flow.” We are all now more aware of just
what the Montserratians are going through,

CANDITA LEH
{_haurrrywadle. Penmve e

As 0 Mexican with much of his family pear the
slopes of the Popocatépet] volcanao, recently erupt-
ing, 1 thank the plight of the Montserratians offers
precious insight into the care and concern that a
living mountain should receive.

MAURICIO ROUSSELON
Lmares, Adenrn
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THE ONLY MINIVAN TO EARN FIVE
STARS IN GOVERNMENT CRASH TESTS!

Live them things vou never had like the 40 standard satetv features
engineered into every Windstar — including anti-lock brakes and dual
airbags. Windstars also available with a 381 V-6 engine — the most
powertul in its class. And, with the Familv Entry System's extended
dnvers door and available tip/shde drivers seat, getting into a truly ereal

minivan |'|.'EIH NEVET l"L“L‘H CelSECT,

FORD WINIDSTAR

starting at ﬂJ l E};96(—JT
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You should come back amd view the carmape that
ok place on Wednesday last [June 5], Nine
people dead and 12 mussing, hundreds of homes
destroved, hundreds 1n shelters for the hrst ime.

AGHES LEMPLTEIE
Lailyrei, Aliirrsstear

Serece Jurie, wlcarmic actvany hus escalated. As of lane
Atgust serentists belteved no plage on the rland was

safe, ad the Bresh offered o evaciare the rrerinmy
residerres, crowded ort the tslnd's north el

Robotics

The frsr sentence contans the usnal language em-
ployed by the white-collar world in réferring to de
vices that relieve people of work that is "boring " and
"masty,” Later "laborsaving” ocours this 1o a worker
means job elminating.” Too often the tecms used
gtve the impression that the worker replaced by a
robot has receéived some sort of favor, In most cases
displaced workers have lost the best thing they ever
had. Ther jobs may have been boring; dirty, and te-
dioas, but they enabled them to live, make mortgage
payments, buv cars, send children (o school, and
occupy o place  the economy that, incdentally,
cannot be occupied by a robol While at present
only robots can examinge Mars for us, it would be in-
correct 1o hint that in most industrial applications
the advent of robotics 1s of any benefit to workers,

IFANTEE SHANNON
Bl Ok, Michrean

A few davs ago 1 had a pacemaker implanted in
my body. After reading vour article 1 realized that |
am bemng controlled by a very sinall computerized
raibot, which monitors and kicks my heart about
once d second.

DAV I M. FAVRLEY
0l Califarmig

The Dawn of Humans

An archaeologist sayvs that lor early humans to
have hunted cooperatively and emploved strateges
such as ambush, “speech would have been critical”
Correct me o I'm wrong, but don't wolves and
ltons, among other predators, often tlush their prey
toward a concealed member of the group that k-
tiates the kili? If so, Isn't this article perpetuating
the myth that humans, uniike the lowly beasts, re
driven by conscious; rational thought processes, not
by mstinct? Come on, the warld’s not flat anymaore.

CHRISTOPHER BATLEY
Seewr Forh, Sew bord

Regarding the mysterious elephant femur [ page
111) found by Dhetrich Mania in eastern Germany,
it seems obviows that the 28 carcfully etched lines
are evidenice of not only symbolic thought and a
grasp of numbers and counting but also an under-
standing. of time and seasons. A crude calendar

marking the cycles of the moan would explain the
number of lines, | would also theorsee, however, that

the elephant bone i a record of a cycle of another
sort. With 7 lines mowving in one direcnon and 21 in

the other, it would appear that Mania has discov-
cred an ancient woman's record of her menstrual
evele—truly a fosomating ghmpse mwo a culture
mare rich and complex than we ever imagined.
SARA L SPURGEDN

Tiesibre. Aridamd

Grand Managed Canyon

| just came back from rafting by dory from Lees
Ferry 1o Lake Mead, 260 miles, 17 people, 7 days.
| emjoved Mike longs Colorade mfting trip
immensely, but [ missed descriptions of the beauty:
the boat flnating with the current while you look at
the color-changmg walls, the sleeping under the
stars, but mostly the dimbing of rocks. Every day
there were a few stops an canvons 1o climb 1o the top
for unbelievable views, or 10 a waterfall and much
needed shower, or o [ndian ruins. Crysial Kapids
sHOL T8 3 wave 0 remembir.

(ABRIELLE WASSERMN AN
falient d et Aame: Woird

1 find it ludicrous for anyones 1o consider a hundred-
mitllion-dollar solution to save the endangered
humph;-lq_i. chub. Tt is no wionder that our gov-
ernment s in debt as long as antics like this go
unchecked. Enough, already,

VERNON BRARHAM
Sl v, Civtegdil

-n'l Ere & i.'Il.'].I'.I.i.lu}" hLiJT:Ii].I'l t]-l‘.'j.!'.l.E,.":i ﬁllfl.'jl:l.:l J.I:t'H.lLl! ErLF-
sion in the Grand Canyon. Erosion?

GHEG HUME
Seantly, Wivshempiue

My husband and | have lived in southern Arizona
for over ten vedrs now and are fairly well versed in
most water 1ssues discussed in the article. [, too,
used W bemoan the loss of Glen Canyon 1o the
witers of Lake Powell, But what those who wish to
open the gates and return the cainyon to its pristing
predam condition don't seem to grusp 15 that the

dam, lake, and all the changes wrought by man are
nothing mare than a blip in the timeline of the

Grand Canyon. The inevitable flow of Colorado silt
will be the dam’s nemesis, not Earth Frest!

PAMELA CHCASEK
Ticsanee, Ariasvna

Lerrers for Forum showld be serr o Namomal Gepgraphn
Muagazine, Box 98198, Washington, [VC 20090-X198, or
My fux fo HO2-S28- 5460, or via the fnternet to: sgaforame
ratiomalpearapticcan, Feclwle marme, address, and day

tovte ceteprhionne, Letters viay e edtted for clardy and space;
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PRILOSEC daily can provide |
24-hour acid control.

H you still suffer from haartburn two or
more times a week, you probably don't

have ordinary heartburn.

Yo imay have a polentally serows condition callsd
acid reflux disease (also known as gastroesophageal
PefTux disense, or GERD). Today doctors can belp

oy presemibing FHILLGEC, LB highly efective in
cottrolling acid production for 24 hours—even after
meals, and all night, (o0 -——with just one capsule o day

Frequently prescribed by gastrointestinal

specialists.

Many GERD sufferers have experienced the 24-hour

Ack] control andd relel PRILOSEC ¢

Available only by prescription. Ask your
doctor if is right for you.
PRILOSEC s generally well tolorated, ot it s

nofk for everybexly. The most commaon side effects
are headache (6,5%40), diarrhes (3.0%]), and

abhclomming] pain (24%)

Please read treportant information on the
adjacent page and discouss it with your doctor

iy of¥er

| FREE INFORMATION KIT e
' 1-800-343-3116

You will receive FREE: a brochure

[ b=t T Demrbuoom, aawd

| reflux dhsesse. and PRILOSEC: plus, o

I persoiuy hemrthiorn dlary, aeul B syt
JuEesTarEnirs b Dslp yoar dodctod lwelp oo

L_-‘-‘-‘-----------J
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Plests resdd this summary carebully, and thes sk your dechbor sbowl PRILOSEC. Mo sdverdsament can provide afl ke informathan nesded 1o préscrine @ dreg,
This advertisemani does nod Leke (ha place af camiif Spcussions with pogy dotlar. M’H yoor goacior has tha trainking 1o weagh tha risks Eng benadits of a
prestriplics drug far goa.

PRILOSEC®  cumerrazn £ Delayed-Helease Capsules
BRIEF SLIMMARY
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Give new worlds to discover with
NATIONAL GEOGRAPHIC.

D:.]w]n your friends-or yourselt-with membership in the National
f.u.nu"nplm Society, It’s the perfect gift for any occasion!

Every month, readers circle the globe with NATIONAL GEOGRAPHIC
magazing to enjoy breathtaking sights...meet fascinating people...unlock
age-old mystenes...keep up with science and technology,

Members also receive 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-BIM-647-5463)

M-F. 8 a.m.-midnight ET: Sat.. 9 a.m.-5:30 p.m.
TDD only: |-&00-548-979

LS. and Cansda onhy

| | NATIONAL GEOGRAPHIC SOCIETY

PO, Box 63001, Tampa, FL 33663-3001




bank, coina lile this 1881 Morgan sitver
dollar were what he wssally made off with

HEADS, On one hand, you could say
we're a bank, because we offer
all the ways to manage your
money that a bank traditionally
WE'RE A BROKERAGE. offers. On the other hand, our

brokerage arm, First Union

Brokerage Services, Inc., offers
hundreds of investment opportunities. Which supports
the argument that we're a brokerage. Or just maybe
we're a completely new kind of company. One that unites
the savvy of a Wall Street broker with the approach-
ability of a Main Street banker. Which illustrates an
important point: never make a financial decision until
you see both sides of the coin. « To find out more,
call 1-800-720-9339 or visit us at www.firstunion.com

WE'RE A BANK.

TAILS,

| NOT FDIC-INSURED/NOT BANK GUARANTEED/MAY LOSE VALUE |

dealer, member NAST? and separate noa-hank affiliste of First Union Corp. ©1997 First Union Comp.
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Sometimes an SUV needs extra traction, Luckily, the Bravada®™ doesnt need you to know when.
Its SmartTrak® system B slways thinking, immediately sensing slippage and redirecting traction 1o
the tires that need it most. No buttons, ne levers. 5o even when the road 5 covered, Bravada's
got i covered, 1-800-255-0LDS wwwbmyvadasuv.ocom
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B ANGE RESEARI '
A Reptile Runs Into
History's Record Books

H LA

I.l'.l'ulrlil':|_ i !I.l.ll L ||_' III|||_I ||__|_"._
thas litthe creatare, whose fossil
ched bones {rght ) were hoync
n centrml Cwermmany, wils an
all-timie origmal: It the e
LeesT bipedal reptile known,
prcdating dinosars by 50
million vears

VDOuUt mine Inches iong Irom nose o
tatk, the newly dscovered—and as vi'l
unnamed—regptile comes trom moeks abowt R0
million véars old, savs Stoart Sumida of California
atate Unversity, who with Liavig Berman of the

i " et
witseum of MNatural HIStory and a (et

LETTICE
'

I Colleagiie, Momas Martens, unearthed the

remnains. s hond Tmbs were nearly twice as Jong as
its front legs, proportions never seen so early in the

fessl recond. T eonld scoateh its nose with i toes,

but not [t buth with its fingers.” Samiida savs,
Dhgging in the Thuringian forest, the team

fovand that "||".~:"I ||I| -'-'I._!::I R TREN !!'.-; roCKks ar¢

amazingly stmilar to those of classic red rock coun

try 1o the American Southwest, When the rentile
ived, Furope and Nort

L AMERKI were connectied

1 the supercontinent

Pangaed, though a moun
tam range limited traffic
Betwerrn them But the

resEnichers also pncovered
[osstls of several 1'.11'|j|' tarid ver
tehrates previoushy found only in North
Armirico, suggesting they traveled through gaps in
the mountam range

Marine Archaeology by Robot

Lights, cameras: action: Robot Super Achille pho-
wgrapths an amphora from a ship that sand

off Marsetlle in the first century n.c. The robot's
mmages helped identify dozens of amphorae as
products from [raly’s Adnate coast. In thes mualt

L) B
faceted French experiment in diverfess underwates

archacology, the support boat Minfbex used satel
lile data to mainiain a stable posion so that its
triboard LEHTTPLITES coutld create three-
dimensional maps of the site. Suspended
from the sapport vessel, ms gently dis
lodge sediment burying the ship. A twi-

persen mmnisub ferried archacologists 1o

the sealloor for a close ook at the w I.,;_'r.
I'he French EOVETTHITICN] § UNderwiEter

i haeil MG LT DAsaM and the |*ri-
vate horm cosiex joined in the prodect,
o Of several elforts '.'l.-lri-i'.'-.'ili.-_ ||'.i-"||:
hugh-tech tools 1n anderwater archacol
oy This ship lies (oo water 210 leer deep,
but Super Achille can explore to 4 depth
O 2000 Teet. §E can gl Soploy para

Aot artifacts to the surface

chuites T
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Downed Pilot Is Still a
Hero on New Britain

o L e 19 PR T

AL the age of 81 Fred Harge
sheimer visited “his”™ school on
the isiand of New Britain in
Papua New Guinea, a long way
from his Lirass Valley, Californis,
toame. The visil last spring wils
his I1th—not counting his first
unplinned trip in World War 11
[n lume 1943, Licuten-
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Cave Burials for an Ancient Elite

Far several years George Washington University
archacologest Jemes Brady has been exnmining two
cavies i the northeast jungle of Honduras, The
were used as ritual bureal sites at the dawn ol
Mesoamerican civilization. Last véar o guarnd
walching over one of

thiose Caves stumbled
rpon vet another that
sayy Brady, reflocts o
carmmon bural patiern:
The remains are tha
of gh-ranking indi
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LeSabre.
The tamily’s safely home...

Lut there, you rély on things like the safety of LeSabre's dual
Next Generation Air Bags! You rely on the performance of its
anti-lock brakes, And yvour lamlly relles on you. For more
reasons why you and vour lamily can rely on LeSabre, visit our

Web site at www.lesabre. bulck.com or call 1-SO0-3A-BLITUK.

LeSabre »Buick 0
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When you smoke,
nicotine goes right to YOu¥

and then to your brain.

And the more you smoke,

the more yﬁﬂnt it.
When you W  +o stop smoking:
tte’ gum,

and you chew Nicore

you get just enough nicotine

into your bloodstream
to help you cOP€ with ¥
fou don't get the dange
and toxins and carcinogens
cigarettes.

pur cravings.

rous tars

And your cra [
And the less Nicorette you Net

the less you use

Until you use none.

And none is a wander{ul number.
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Kodiak Island Rockets
Into Space

Thinbk oF if asa |
in Alaskn. With bears nearlay

et Loarrivieral

And whales. And seabards,

Py 1999 rockets bearing pri
vile armmmuniications satellites
oF il latary p.l'.;n.uJ-. Iy SR
from a aunchpad on kol
Istaniel (Greoorarsic, Movembet

G031 ). The site. on state land
nedr scemi Ligak Bay [right ), s
i miles from the waldlife- refuge
hoime of most of the island s
nearly 3,000 brown bears. ™ Riock-
ets will fly over the ocean with

payloads wp to 5,000 pounds,

CECHEET M ET

savy Pat Lacaner. director of the
Federal wildlife othéials il
enthralled,” as one AU i

Alaska Aermupace Pevelopment Kodiak Islind Borough Mavor

Corporation, Maost of the 28 ml. erome helby expects leunch
lion dollars in funding s o come v “finding of no signil
from the Pentagon, the rest from
MASA and the state

he project cleared many

nurdles, Including provisions

I'::TL'L'-.I I CTEwWS 10 sprennd Dy Uy, Bt sorme

L5 UMhiee residents, led by teacher Mike

lcant impact” by the 1
of Lommercial Space Transpon sirofchuck, claim the facility has

tatrom. Stll, some tear the effect been "oversold” and takes land
vised for recreation [or duboids

LEFETIRTRET !.II a1

et i ratione whales and sed-

of enviromental impact laws birds wintering offshore.

Wheat Fit for an Astronaut

Thev'ee notl exactly "amber waves of prain.”
But the plants Bruce Bugbee of Utah State
University has arrayed in computer-controlicd
growth chambers represent a new, short vari-
ety of wheat he and his colleagues bred o
grow in space. lts name, Apoges, comes from
the paint in orbit farthest from earth.

“In space, volume is a precious resource,”
says Bugbee “The shorter the plant, the ¢los-
er you can put the shelves where it will be
grown. Good food matters: If space travelers
don't like their tood, ittle woes could become

SATIONAL GEOGRAPHIC, MOV

big. And on flights W 'disiunt planets they'll
have to grow and prepare their gwn food.
Bugbee began with Soperdwart, a poor-
yielding eight-ingh-high variety. After 12 years
of crossbreeding, e teached Apogee, which
grows to 18 mchess i Yields the equivalent ol
150 bushels an ac e/ under normal light, nearly
LA under camstiynt high light. What's maore,
Bugber claim, ™it miakes good bread.” Super-
dwarf was grown s vear on the Russian
space station E'lr'i.i,r;lpr_mim:ing flowers but no
seeds, Apogee should gut a space tryout soon.

Ml RLEOBE f LA
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“IS THERE A
SPECIAL WAY TO TAKE

CARE OF MY CAT?"”

THERE 1D,

1l Purina®Cal l || W Spes ial Care Formula

Deve |np£ [l lo help maintain cals’ urinary tract health.
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SPECI{\L
CARE

g Lo ey ot

SPECIAL CARE FOR SPECIAL CATS". e
Call 1-8004 A FOF mate TATarrmatio: zar Apalihir Hves



Landsat’s Views of a Changing Earth

A guarter cenfury ago, the first Landsat satel-
live wus launched 110 near-polar orbat, Since
that July 1972 trinmph, it and four successors
have compiled an unparalleled record of
change on earth. n wavs unimagined at the
outset, Landsat has illuminated deforestation
and desertification, urbanization and natural
disasiers.

Take the pwo images above: Rivadh, Saud:
Arabia, with 540,000 people in 1972, shows
as i small, dark spot at left, while the begin-
nmgs ol center-pivot irnigation barely reg-
ister in red circles at lower nghe. By 1990
Rivadh, with two million people, dominates
the left side; the spread of irrigation o water
gram helds s clearly vistble ot right.

The resolution of Landsar images has
vastly tmproved; Landsat 5 now pinpoinits

details as small as o hundréd feet wide. An
cmerging indostry interprets Landsat daga
tor tarmers, foresters, and city planners,
"Maps are instantancously updatable,” notes
Yincent Salomonson, earth sciences director
at MASAs Goddard Space Flight Center. Nexi
vear MASA will liunch a new, improved tool:
Landsat 7 { Landsat 6, launched in 1993,
fatled 1o reach orbit).

Landsat images are invaluable in signaling
emvironmental danger. " We can see stress
from space that we can't see from the ground
until it's too late,” savs Ray Williamson, a
Leorge Washington Universaty researcher.

MNATIONAL GEOGRAFHIC ploneered in
bringing Landsar images to the public, nota-
bly “Portrait LL5.A.." the first color photo-

misaic of the 48 contiguous states (below),
published in the Julv 1976 issac.

TEXT BY MRS WEHRINTHALR

MATIHONAL GEOGRAMHIC, SOVEMBER 1997



At your age,
with your high cholesterol,
what’s your risk
of a first heart attack?

If yon have high cholesterol, figure your risk of a first heart attack.

: _I lotal Cholesterol Level:

| I : L ! 1.8 1 .I.'I'||. :!I
i -

| & s 2] 1 A1 e Al

L

More than 315 mg/d

=/l

__[ HIDL Level (good cholesterol)

] [ r 2L Fos -..lI- _:... -_I

p Yot .
I Family History:
SIS I

Wl Fnmidy

j Blood Prossurn:

| domn | taks blood Pressure ms cicatmm

_l Diabetic

wi Ml e Dia bbb

2 ots.  Pomale L Rabeli

J Tutal Points

I ywou scored 4 points or more, you could be at above average risk of a first heart attack
-|_|_|r_'|1|_1.1=||,'-|i b the peneral adualt }1|_41_r|:1|..1ri|||| [he more points vou score, the greater your risk
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PRAVACHOL

Proven to help prevent
first heart attacks in people
with high cholesterol.

Pravacsol is the only cholesterol-
lowering drug of its kind proven to
help prevent first heart attacks.
And the

people do not survive their firss

£ tact 1s, U b0 33%, of

heart attack. [mproving vour diet
and exercise is an i:11'|'li||'1.1|'|| st
dsK

step, bul mav not be enough. So

Ask vour doctor it PRAVACHOL is vight for voi

1-800-PREVENT i
e luding a feewe bri

It s all provided by Helsbol-Myers Sguibb
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vour doctor about PravacHo

[t reduces the risk of a first heart
attack and the need for surgery to
clear blocked Coronary arteries.
Pravactor has been prescribed by
doctors tor millions of men and
women worldwide, It could help

vou live a longer, healthier life

lPralacHor

['roven to help prevent
first heart attacks.

yravastiatl
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ARE You DRIVEN BY DTHER
peppLe's OPINTONS?

Or are you in the driving seat?
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The last place you wawmt to be
is the fivst place we ge.

[ the last year alone, we've helped more than 1.7 million disaster victims find reliel. Helped
more than 2 million underprivileged kids find a retreat at summer and day camps \ i

helped more than 2.7 milhon lonely seniors find a frend. But wherever you find us, you'll also

lind a need for vour help, 5o please give generously 1o The Salvation Army

need kwows wo seasow



Our heritage with
aircraft led us

toavery simple
principle:




There should be no forces
your control.
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Following our 3,199-point inspec



tion, one thing needed replacing.
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You can’'t always spot a hazard but a BMW wheel can. Black ice.

wet leaves, loose stones. What your eyesight can easily miss hasn't

escaped the foresight of our engineers at BMW. The result is the

concept of intelligent wheels. For us, roadholding is nothing short

of an obsession. Equally important is our belief that the most

important component of any car is the driver, Since the wheels

are the car and driver’s sole contact with the road, we design

them to provide both with the most accurate feedback. How?

By a combination of stability and traction control systems linked

o the car's engine management system. The wheels can identify

potential hazards and, in just 17 milliseconds, activate the appro-

priate response. A reaction time 40 times faster than most drivers,

S0 not only do the wheels spend more time in touch with the road,

you do too. Intelligent wheels from BMW. Arguably one of the

greatest inventions since, well, the wheel.
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How Sir Ranu[ph Fiennes Whether in Saharan sands

or 1n frozen arctic wastes,

is always in the right place

. z Sir Ranulph Fiennes would
at the I'lghf. time. never set out without his Rolex.
“I've navigated across the world,
right through both Poles with 1t/
he explains.

For Sir Ranulph knows pre::if-u.‘ly
what angle his shadow will fall
at in any given hour, so he can
deduce the direction 1n which to
proceed, despite the absence of
landmarks.

He wears a GMT-Master which,
“has never let me down, in all
those vears.’

When asked whether he would
ever consider embarking on an
expedition with a ditferent watch,
Sir Ranulph’s reply, although

(erse, 15 1in ia:rt a4 supreme

I compliment. "Oh no, he zays
briskly. "I think that would he W
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. One day
"W she'sin a
W pink dress.
| Fhe next -
L\ she’s read

@ Blue Cross of California

For every lite there 15 a plan
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FOR ALL KINDS OF HIGH LIFE




Like being first
in your neighborhood
to get a theater.
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The Beauty of AlWheel Drive.

'rjjething back.
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Due to extensive research,

our land supports thousands

of indigenous plants,

a few endangered species
and, occasionally,

a roaming pack of very

curious schoolteachers.
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IF YQU'RE GOING TO CREA

Wear the watch thats electrically charged

every time you mave your body.

o—

= _The new Seiko _nﬁ.ﬁﬁiﬂ;-fbﬂwf" .

- o
! -
—_—

Quartz accuracy. Revolutionary.

SEIKO
KINETIC
Semaday ol waiches will be mode this way.

ARCITURA
SETIBE



WE IMPROVE
ALMOST ALL THE
ATTENTION YOU

RECEIVE AT HOMLE.




Just what do 400 dots-per-inch and
256 color gradations look like up close?

Astonishingly crisp, exceptionally fife-like
colors. That's how best 1o descnbe the

.‘m_}‘_: resufts you get from Minola's Enhanced

' ! i — M, Screen LIMOS, our innovative and exchy-
1 . sive laser beam technology. Concentrating
= the CFO00 full-color copier's laser heams

mto finer, more precise areas and ndi-
-. = ;_I[__"_:" vidislly controlling each beam's intensity
z
*

- produces extraordinarily fine grin chur-
MINOLTA CFS00

acteristics and heightened resolution —
Minola. First to put you first.

even in highliohted and low density areas
Yot aggin, the unparalleled performance
vou ¢an expect from Minoita
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Just checking
his e-mail.

Fes, e is in the mikdle of rowhere. Tes, he is an-line o S office
natwork, No, e doesn't have the lomgesT modem cable o the plane .
What he doas have & e Altus &5 1ailNre SO muiecs R Saryicn
from Station 12. And thart means he can dial nito the workd's taile-
phone nefwork from smost anywihera on the plana |,
ALFUN COMPATIALEF Wirth a lap-top sired farminal, e Altus sarfvice cani D used O
rempinacs ane Mmaka felaphone cals or rand faves and e-mail. Conrvooting via
AvaiLamLE raom marsat™ for as Gitle as 32,40 per minute. (o asd from aywhoaroe
MmanyractTenens 0 the waorkd, All you have io do is ohoose the service paokage that
AND DiSTE/BEUTOoORE MENchas pour reguirermenis,
T I 1. 211, Eor rmroce information an AlMtus, refturm the form o oall Sistion 12
fociay. Wae'll drop f in the mal Tor yoi reght away.,
Aftus from Station 12. If you can ger haere, youw can call fronm
fl e,

Station 12
The ultimate mobile
connecition
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leveloping world, over ough and reranus. TR
hildren die b roeasles o far, UNICEF has helped moculiate

every day, This figore & just the tip 0% ibout three goarters of the chuldret m th

[ T e
S

. - doass e 22 i j
ol th I 0l ]!II_ LIS O CWETS w i '.II-..IF'II:.: .'.l.'-:'l LW IETE WO TN Ill"”

child who catches measies, dis of measies yourne lives every veat

[t can |lead to child malmutrition as well as Rut we're pnot only interested in
atamin A debicency, i tself \ saving chnldren in the short tern

rEsSpol sible tor over LWL OGN t ‘I_I_" W -'."l"lui ey 4 _-!.Il 1ER R

f:*.: leaths 2 wear. All it takes -_-u an nutrition and on supplying fresh

B i
W sitgEle vaconanon o UmiInonse 3 Irinking water to children and adults alik

MEASLES
IS STILL KILLING THOUSANDS
OF CHILDREN EVERYDAY.

THE CURE IS IN YOUR POCKET.

Mot only will it provens measies and An umportant part of UINICEFs support

oy
the subseguent malnuteition but ,r. ' % comes frony yoluntary, contributions
Ly

it will alsor reduce the chance of %

S0 please give what you can to help

dharrhoi=a and pnecumona. Both killers in us save a chalds ik _ \
rEr it Al |_i||_ L ICCLAL Faor turther milormation

QEls JUst sevenfeon Bl t] [l 1. |||_|','._._i_ Jctivity o1 LI E]

oy v \ Urnted MNattons Children's Fund), or

A L__l:'l:'!| -|r I' VR £l I- 1T IS Ty ~k%'E 1.:. i 1l |_l_'_ i I|||. |r||||I_ |'I'. sl DY L | I;l vRILEI LIS II
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1 chald wn the developing world. Some LINTCEF MNatiomal Comutue | \EEI'H

/
ﬂ | 'LI,h' "
e N diseases cost even bess Lo trear or comtact UNICEF GCLO, I"E

R F The capsules which will save the UNICEF House, 3 United Nations Plaza,
: L _'.' ‘r"-
I | |r_- .|r|_. - o - s . i - e -II 1y
'__Il_'r” || | .-Illl_' -_.|_|r1| I ;__l Irl 'Il lll. |r_':||:”| 'lll =l o ': ’-'-ll -."l I-l'll I' b B | : Illl 1§ -'l.'. Ilrl 1.1
Sl
deficiency are only seven cents. ton: Bonme Berlingho

And ten cents is all it costs for the unicEE @}J

vaccme agatnst diphtheria, whooping Giving children a tuture.






Tom smoked a pack a day.

But now, with the help of a

| breakthrough

medicine

from

| Glaxo Wellcome,
> he has a healthier
routine.

GlaxoWellcome

Breakthrough Medicines
For Everyday Living.”

Asthma « Smoking Cessation « Allergy « Migraine
Depression « HIV « Cancer « Herpes « Epilepsy
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We pul peaple first.



THIS 1S WHAT
INVESTING CAN BE.

SHE WANTS FINANCIAL SECURITY OR HER FAMITY
SO SHE CAN SEND TWO CHILDREN TUOY COLLECE

ANID PLAN FOR THE DAY SHE (CAN RETIR]

TS ALL ABOUTE LISTENINCG.

Fhues 1s wibsal unvestinas Can b Ohar ipvissirmies g [Eolessonals at SLITE ISt st iy |..-.'|I|.']1Ir1,'|: armd li ATREHTRIT

sot selling. Since they focus solely on investrmems ey can develop a long-teom solution w help

et vt groali. Plas they deow on 106 veam of experienoe and the full resources of one ol the Largest

prvestment managers in the Southeast, = Real people who hsten QObjpective SIINTRUET

Assistande thal helps yoin pet resilia, This ks what irvesting: can e AL Sen o
e Ready For Lite

Call 1-800-526- 1177 1oday o get one of our professionals listening 1o you
WA LTRSS

[rpwestimeni Are fof FINC insdied = Are it g THAFERY ¥y arm gtk = {lay one vidsse
4 reprtsiered] brodes/dealer, Membier NASTY SHMC

Ivvestmaends are otfered thoough SunTmst Securitkes T

Ll ] T o e | o | [ |
17 S Toanr 6 g erpeierrd v ek beionginge emioerecky 1o S Toeei Beiae b
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‘ The symbol of Aluminum is no longer AL.

Audi AB.




The Audi A8 combines all qualities of Aluminum, Thanks 1o Aluminum,
the A8 is light. To be more specific, up w 400 kg lighter than other cars in
this category. I is so light that it goes from O to 1K) kmvh in only 735, and

will provide a maximum speed of 230 knvh. The ASF (Awd Space Frame),
body of Alummum gives the AB very high energy absorption and s therelore

very resistani. And the AR was also selected as the world’s best car
by England’s Car Magazine. Audi AS. Thanks to this car, Aluminum may
one day be considered a noble metal.

It's AB.

The start of a new era.




S0 726 2700 F muow diuzu. com

=

205hp V6

It 128 a good general rule to siay just beyond the reach of things {work,
crowds, asphalt) that wanl you 1o know nothing eise, and be conlent.
You are now equipped o do so.

Isuzu is pleased lo Introduce lhe completely reinvented 1998 Rodewo.
The new Rodeo offers more responsive handling, 5-link rear
suspension and full-time 4-wheel ABS. It also offers a significant
increase in horsepower (205) —useful, il you mean to keep traveling
faster than a speeding civilization.



The new 1998 Rodeo.



Pocket Phone.

NOKIA
3000

TGS




STAR |GAZERS




INFORMATION
S POWER.
GET THE MOST
INFORMATION

YOU CAN.

@ BELLSOUTH
Yellow FPages

R199F BAMCD www rp. Ealliooth. com

Tha Real Yellow Pooes

I'm definitely what you'd
call @ tough customer. | want
to know evarything about o
product or a service belore
| shell out o cent. | mean

everything. | want to know

about the reputation, quality,

warranties, and pricing

Last but not least, how does
that product or service stack
up fo the competition®

And how did | become such
a h::ugh, smarl customer?

Through the power | gef

from the BellSouth Yellow Pages.

Mare power fo me. And lo you.

= PELLSINATH
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b of ABn. Tor smopalh Gorilla Fund

International

F o bt Wlsmery o Dyl

FOr mofe micrmEtnn off an ad |'[.||
af oW Wil &an | ":i.'. i :
1-500-851-0203
The Dian Fossey Gonlla Fund International,

SO0 Chemkee Ave., ""l'. I'.'I.II".I. |..|.I!'. et
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[ prefer Olympus.
S0 light...so compact...so beautitully designed. |
And its all-weather construction keeps it humming |
along even in the rain.”

* o IR || fEEnemsE a bl s -rewml dthom 5amm

1 F
f .r'...::. 18]'H I 15 | l'

FIH lens mealtk-beam nuofocuistng, daod om wvlo colour

T TiATIITH WO e OnesT okl VEgihtimg oromeknieays. W B0 YT

e ety o Orsgppeey Pczuby anid snledlpoeru vicsd |0 peevcher U e

f££1l11'lu'| 11

OLYMPUS

FOCUS LI FE
OOYNERLE OPTICAL COLUO0L San-F) Baifgiewy, 772, Mwre Sungusyg 1-ohome, Senpi-a, Toepo 18307, Jspun




At least now
tl'le}-’ have a reason to think
they know everything.

The 1998 World Book  Multimedia
Encyclopedia Deluxe Edition 1= jwrle
ir ks

PN ATT=Weir b0 i Fy s

L L hsay Pl irestiinses '|.l.|j-'|: i

dlisin t By s
hat's because the Best sy b o ivitss

v oy Uhem soundethang Ul

11! Il - |'I ArriE: argvaiae
|'-.ll.'|l||-_'|||--|ll|l!.|--' -'~-_|-|.!..||||

."||r||""| Hp -Ill ot et s e

WORLD BOOK

o 6

auchio, vidleo and virtual reality ], and
adlided updated ondine copabilities” plos
i |l-"'i-1-l'r|1:| new hormework ool ke All
tully integrated with every article from
Wairlil Book. the wawlid’s by --I--a-'||4H: !"rifll
encyclopeddia.

Ir'J.'n" PR ary .'|'.'J'l.l.".l.llu|'|.l.l.u_ .-.'l_ruj.'!; ."n_ il r
Warls siter o2k pirrini Jocsibvmeon fmudtimedin

Cheeagd] | BOD 32672

Ay ext. 5217
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Making Spectacles of Themselves

in Canada
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“Meet My Psychiatrist”

S0 sakedl The date nature photographer Los Blackiock about

the healing power of nature. My own counselor 15 a Lalles
centimdss-ald cedar a short walk from mv hame in norther
Slinnesora. [ s a :.'|.i-.L' | el 18y o 1o ool oy :--'II:'_ll'- LN

a dark and hsavy day that matched mv mood, T decidid ts
|

i
VIRIE MY ORgh §1 end AT TV i E™MOTTT

[ramed as a paimier, [ could only see this @ an impression

HC sketch o mateh our elusve relaty snIpP X CE My pPro

demanded only one frame a day see " Nortly Woods

I - |
lournal,” pages S4-111), | selected color-mepative film, which

iomore forgiving of faulty exposure than color-transparency
et A1 S=-mm superwide lens stopped down to 122 allowwed
mé i full 15 seconds o " paint.” With camera an tripod |
tramed the scene und wailted for courage. Suddenly, a glow
of Bght fltered through the dense cedar canopy, | pustied th
baatton, nervously colnted to seven, then picked up camend
and tripod and walked toward mv subvect, This “panni |!_"
lechmgue. wits The most risky of my 989-day photo marathon
fut the urred, foghke restiltl renders an ethereal atmosphere

very clowe to the feeling | eet in this Hanse! and Gretel forest

PN HHEANDEMNEUR



State Farm Good Neighbor Award

=Ealed lafl to righls Lareizr Jones, Brenda Jonws, Darcy swope, Laurie Ponie ﬁt.‘[ll:lﬂ.} ioft 1o cighy; Beverfy Anm WilTiams,

Hussel| Hallman, Chriztine Vita Gokih, Rachel Eiy, Julle Gawel, Anne Godiey, Diama Manid

The Results These Art Teachers Get
Are Anything But Sketchy.

dodress important social issues from race relations to recyeling
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e
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|
-
=
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B FIEST IN A NEW DEAMA
SERIES: FORBIDDEN
TERRITORY

An African Encounter
for the Ages

respect and shared endurance. In
the drama, Livingstone (plaved
by Maged Hawthorne, left] hster
raptly to Stanley’s account of his
trasic childbood, Ultimatels
therr allince fed to the discovery
of the Miles source and the end

of the slave trade in Zanzibar,

slepping lorward, pith-helneted
Henry Morton Stanlev | plaved
v Addan Ouoinn, above, an

porter [or the New' York Herald

-i'i;lll | .II.!I..

ces e man he has |l.|:_'|.l

sl Ari¥¥ion Tost ot MNational Geographic Presents
durng-eient months of arauo =mian of ras-ie arventL
wvrcan ---'l'.l I LTTETS & :_.'_:l_'_.- |'|' FSCEEILANT IS 0T :'II'Ii'!_ LTS F OIS
g that wall become smmaorta that capture the panorzmi Bl day, Dac 7.8
L)y, Livingstone, [ presume? stweep OF [ealure Dloms, savs National Geographic Specials

rorbidden Territory: Stantesy’s Lim Belly, president of Saliona . -, e

search for Livingstone is the firs Geographic Television National Geographic EXPLORER
[ilm made for National G- The brasn and Jdeiven Stanley et 4 iz

grophic Presents. The series Pk lly capeht up witlh Scoitis)

Children's Programming
co-produced with Hallmark miEstomary and plorer Lk v

= = B L

Eril -_|.||'1'||.:- i_:'; will presen| VITIESLETIE T ERE Vi Mational Geagraphic Videos and

made-tos- TV dramas based on Llipn in peesent-day Tanzatin Kids Videos

T T RN L] o] - i L - 1 L- k - TR '] = T k ']

real-life tales of exploraton and . MNovenmoes [0, 1871, Thet i = R
] [ ]

discovery, "Ouraim s to portrn meeting munched a polgnani

the peripd, the events, and U riendsfitp, borm of mratual




Is there a little voice telling you
you could eat better?

Four GREEN LIGHT e EAT what sou LIKE \

HEALTHY#CHOICE® |



Living Rototillers Aid Old Oaks

Ok und pine forests
bt after cemurics of explomation oy ond
of the forests remmn
d huindred yedrs
Reserve. But thear Scorn
bracken tern chokes the ground. “Sheep and red
deer that long g
p smul] ared three vears ag

Morson of t

NATIONAL GEOGRAPHIC

arthAlmanac

LT Ci

':|II'-:'_ '-.||"EII'.:."'- and were metective 1n cont-

trolling bhracken, which spreads by its noots

once coverned !I.,!.l-ll| o r|.|_II|_|
DCeTeomi
A handtul of oaks more than
ald survive in Raboy Hills Wild|ife
i can 1 take root because

he sanchiary were [enced
(0, Sys Laraerme
= eottish Wildlife Trost, They kad

Warch 1 a edl-gore tract 1o root o7 insects

bile on extinct species

Plgs to the rescue! Three rare Tamworth sows

andy 170 are lett o Britammre—awere tumed loose last

LN g

the paks, Morison expects the plgs to eat large
gquantities of the vexing bracken and o acrate and
tertilize the sml Extremely hardy, Tamworths gol

the w1 Rahdy Hills because they closely reseim-

the Old English forest

[HERT— PG WA :-C_-_III'H.I'. [ B I |'|.:I"'I|'-Z=:l-_l a T

r—l1

Koalas Win: Next-door Airport Plan Canceled

% A quiet life in the trees seems
g assured for the anly thriving
2 colony of koalas near Sydney,

Aunstralia. Several dozen live in
the Holswarthy Military
Hange, proposed in the mid-
1980 as a site for a4 new inter-
natienal airport. After
vigorous apposition by con-
servationisis, the government
climinated Holsworthy from
consideration last September.
Sydney s existing airport will
be expanded to accommodate

NOVEMBER 14997

the nearly ten million pas-
sengers expecizd for the city's
20000 Summer Olympics,

The koalas’ defenders in-
clude hiologist Robert Close
of the University of Western
Sydney and his colleagues,
who hove studied the colony
since 199, An intensive burn
wiotlkd have been needed 1o
trigger unexploded shells at
Holsworthy, and Close feared
the fire would sweep into the
gorge that shelters the koakis,



WE WON THE AWARD.

BUT YOU TAKE HOME THE PRIZE.

SMERRA WINS INTELLICHOICE® AWARD FOR
| HE BEST OVERALL VALUE [N [TS CLASS.

he MU Sterra has just added an evegserrternd Rowror To fs slardelee. The Tntellid  hoies awiard® is
particwdarly meaninefal becouse ity based on the trae voloe of o packug: the cost of owning of foo
five veurs, Pirchase price. depreciation. thsaronce, maintenanoe, el costs and more wore ol
cerdenndveted bived e Sterra wos pisdgadd fagesid e wfx o loss. ombin thil atveardd -weirdierie verdige persh
the strength, power amnd stvile 6f a Sierva, and vou'll know why it 5 the thoroushbred of picl T

fo learn more, contact waese, sterro.gme,com ar 1-800-CMC-8782.

SIERRA

i LT



No single diet
works for all

senior dogs.

sk your veterinatian about these undou
cEnor diers vl call 1-8001-K30. e
wr FREE PetHealth Newsletter wath
a 55.00 Rebate Offer on NN
UL-Formula® or GH-Formula
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Earen

AUTHORS WANTED

VANTAGE PRESS, Depl. NA

R Aath S %ow Yors. Y TR

0

fl ST R X R -an.d:tt.rl-n. fﬂﬂffh;: L:?:I!-l.-l- el

Celisca -r'i.ul:_r.i.. _ff;r. wisacl dveel dguindd

e

o o,

prlcais suly 1-Fou-T1Tc-Fu N D

If You Have

Polybutylene Plastic
Pipes in Your

Home, Boat or RV

Please Read This Legal Notice

i recrentionmal Vel or I e i
YLEEN rlli.'l'_lp !'Ii.'l"..'b" . l'Ii.'l[III 'EII.T'I.'
money damages @i LLS, Hras

Farr ke case and the night o vate on LLS
I__

Injunction Notice to all
persons with Qest™ water pipe

Fenas ).  Under thi i1l i excha :..|!
I i i i b i IR I | |

¥ If the settlement and |
hankruptcy plan are approved, you will |
il 1:"' .|.|:r11_' [ fissirr .-L;_;.;”_-; ;|1='|'.|.;|1.*-.|! F.liq-r I
in the huture.

How To ldentify Qest® Water Pipe

Qe was hot vied for drains, |~ QEST® =

For information on your right fo make a claim;
to vole on the bankruptcy plan; to appear and
object to the plan and injunction, your request
for information must be received no later than

December §, 1997,
Call 1-800-572-8661

write: U.S, Brass Bankruptcy;
P.0. Box 1535; Faribault, MN 55021-1535

or visil:
http://www.kinsella.com/usbrass/
for information and instructions




FEARTH ALMANAC(

Earth Activists Win Goldman Prizes

svmmbiol of renewal, the Ouroboros
statuetle depicting a serpent biting
ts Ladl (lett) was given by the Gold-
mian Environmental Foundation
seven crnsiaders: this vear, The
Mt peral o l'l'.!_'.l"'l"l SOCTETY wWils
tmong 1 nonunating wstitutions

tar the prices. each worth 75,000

In Western Samoa, Paul Cox (night, at lett ), a
Hrigham Young University ethnobotanist, and
!|i:'_il Chief Fulono oo poined lorces 1o creale thie
WLON0-acre Falealopo Ram Forest Preserve, Cox wos
studying plants there m | 988 when he heard bull
dorers. v I“.._!-,l.' chiefs had sold thetr forest (o CHIRETH
o ratse money for a new school. °1 wld Fuiono

fhat I wouldd rose fonds for the schoaol if the Samo

ans would halt the loggng and preserve the foresi
for S wears,” sgve Cooe. Hie raised $85.000. anid a
o T WS ST k. Sadhby, Fuiono hes sinee died

Another reciprent' s work landed him in Prison
Alexander Nikitin (bottom right ), a former Soviel
naval captam, mappeéd radicactive huimirds from
old Soviet nuclear submarines sank in the Barents
Sed. Nikibtm wis charged with freason and espio
nage and jaled for ten months, He was released last
[ecember bul remains ander investigation

['he other Galdman winners

B Terri Swearingen, o LLS, nurse who for mon

than a decade thwarted construction of the nation's

|.I!|.‘_-.'=~' [ONIC—wWalsTe IMCINeErarsr. in |_..--.r i' l.-_'-'l'n:-.'-'
LV 18 wats eventually baile o 1992

B Nick Carter, 2 Zambian conservationist who
m 1996 helped engineer the world's brst multi-

I ||il|||.:i L& |Ii 1|' CTIOTCE IIII."'Ir |!|_'||'I |||_:|r 'I‘-\.i|;-_|| UL
lows authorties to pumie poschers across borders
B Loir Botor Chingit, an Indivmesian chiel wh
MRS W ROVETrMMmEn '-I.!|"]"ll." T s feliovwe raltan
farmers and their ecologically sound forest prac

fices i East Ealimaritan
W foun Pablo Orrego, whose organization has
opposed a series of dams on Chile’s Bio- Bio River

I'he project threatens an indigenous people, the

Pehenche.

Matural MEdil:il"lE Caﬂ anid collectors are QgL ap e

Be Hard on Plants {livwers wilh alarmimg zimal. I
Ckdaborm entire helds have van-

Laodds, toothaches, and snake- ished, and conetlower PrEiciers

L o . . bites W OO [reatod |."- ."l.:!l.- e been eviclhed T AL
|maﬁe ﬁﬂt E"'I"E"'H.ME Fydrans with the roots of purpli preserves, Cuality roots can sell

i .
comellowers, Fofiinacen prpirma i B2 a pound 1o i'I'_ IETFIRCE L

e with the natural-remieds tial conipanies, which marksi
husiness boomine, echindce cehmacea tablets tnctures, and
PPIOHRILMCRS ArE RO -SER0NE Merok) [dh ds NOmane Sysiem hoosters
renedies mr US, hedlth slores TEET WY IO T, BEL101

MATIMNAL GEOURAFHILC, SOYVEMBER 19487
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Interactive

.'l_"._"'-.'

Soaring in Cyberspace: The Byte Stuff

Pwir cracked ribs from a hve centuries ago, In this online exclisive, visitors
horsehack-richng accident were conduct an electromc autopsy ol the mummmy
not going 10 stop phot Chuack with experts examining CT scans and the resulis
Yeager Mor was e widespread o DMNA analysis; soor above dn interactive 3D
fear that atternpts to break the map of the Andes, and join Remhard s current
soand barrier would be lutile eapreditiom al Hrartures S famades

and fatal. He squeezdéd himsell B Participate i our lorom on “Aging—New

it the cramped cockpit of the  Answers to Old Cuestions,” keved to the article

Pell X-1 {above) and fiew imto history on Cctaber I this issue, at (e e rgrene 571 L forum

|4, 1947, Yeaper s feal required " the right stufl "— B Youngsters who wanl to visit the world of the
that famons mental alloy of fire and steel—buot andient Mava can pick up tickets from the Amaeing
softer souls can taste his triumph digstally, explore Iravel Burneawo ar Teatures/ 97 bureau

his famous plane, fire the rocket engme, and watch
Lhe Machmeter race past all 'iln:-_t;'u'u'.-i'|||_'-.|. TR
al s nabraigeograpiinccom) feaeures N s
B Cyber pilots can also attermg the “elevator to
Cod,” a current pozed by sailpline pilots. Riding
el waves s mindes pbwove earth, visitors feed
~||:.'|‘_,' cyes and tast nogers to avowd the harzards

it s Sxtreme peesiiamae. e fleafured Y wive
B Faplorer Johan Reinhard (right ] stumned the
rrciueological wordd m 1995 when he found the
[rosen body of an [nca :_'I|| sacrificed i the BL

B INFOREMATION
Intermet: e nannnalgsogranh

E-mail: ngilrigs o

CO-ROMs: Call 1-B00-B31-F118 U S and Canacls
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Enjoy the convenience

FEerally |1.".'--'_ tid HEar [|1r. Hl-l'll:..llllhl..h'll.'- |.||.§1||'||--!'||.".u'|.-.- : - :
of six interest-free pavments.

it Very smply, s ke oo other radio made. The key s

aite patented dcoustic waveguide speaker technology, The Wave radio i avalable directly from Bose
wiich enables the Wave radio 1o hll the room with Simply call the toll-free number to learn aboat vur m
b, natura o soand. Yet it™s small enouph to bi home trial and sanstaction guarantes, When yoo call,
g bmiast .1II:."|'+|'|-:"I.' ek abour our six-month installment payment plan

[he Wave radm v desaerned for convermenoe as well Only Bose offers all this advanced technotogy
1 great sowmd. There's a handy remote control, pre-set And for just $349
huttons tor sour favorite stations, and many other Call 1-800-681-BOSE, ext. RY73Y, to talk t1oa
features. Y ou can evern conmect it to 4 0l or cassere Bose representanve roday. And leam all abowot o
plaver 1o enjoy yeur bavorite music. And now the Wave anall woindder
radio comes i year chosee of codors — umpert! whate o0 _BBEE
praphite gray. Choose the one that bese fits vour decaor, Betier sound through research .

Call 1 800-68 I-B()SE ext. R5739.
Mliease wpecrfy vy diat chimee when oedering the Wave radioe Impernal White o Graphite Gray,

Order before December 15, 1997, for free shapping.
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B EINGDOM OF MUSTANG

Reaching New Heights

What was a photographer closely identified
with Africa—he's shot stories for the Geo-
crarmic in Egypt, Sudan, Ethiopis, Uganda,
Namihia, Kenya, and the former Zaire—
doing 15,000 feet upin Nepal's Himalaya?
“Panting a lot,” admits Bob Caputo, at right,

HUTSULS

Alitude Adjustment

She was pretty lad back, recalls 1ida Suchy, for her
firat time ever an & horse, "1 was phitogr: |[1I|'.11y,
landscapes and needed 1o got scane height, She
had height as it was, docimenting o Lralnian
mountain villige of the Hutsuls; her father grow
up nearbty, " 1'd g out with the 353-mm camera and
peaple would sav, Lides going out 1o ':1|||-r1|1::.3}'-|'|.
But when | went out with my big 8+by- 10 camera
they'd say, "She's going out (o very photograph!’
Lida and her husband, Misa, Tve in New Yark

“tate and often work as o team: She teaches pho
tography at the Rochester Institute of Technology

here releasing Buddhist prayvers to the wind
with guide Angya Gurong. " The anlv wav to

get around in Mustang is walking. 1t was the

hardest work |'ve ever done.

A graduate of New York University Film
School, Bob ook up still photography to
earn money o make documentaries, and
just kept going. He hnally did make a film,

about a photo assignment,
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