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First a poacher wounded the leopard. Then the leopard killed
two villagers. Now the drugoed cal is being taken to a wildlife
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Good reason tor crocodile smiles, the creation of nine hatcheries Nas Neiped Increase
the number of India's club-snouted gavials from 250 in 1874 to 3,000 today, Fishermen,



Jureaucrats have declarad e project a sucoess — and cut off federal funding



Spiraling horns proclaim a victory for preseérvation at western India’s Velavadar National
Park. Numbering about 1,500, India’s largest protected herd of Mackbuck still occasionally
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'[ L BB B HEN 1 WAS A BOY in the mid-

" ||I|- | 18505, living with my family on

Il RO what was then the southern edge
Vi | of New Delhi, jackals shipped

into our garden almost every
¥ evening. Wild boars rooted along
the grassy banks of the River Yamuna not fal
AWARY, AN
of town in any direction without spotting
herds of blackbuck antelope {risking through
fields of wheat and mustard

Mo nation on earth i= home# to more varied
or speciacular wildhife than India. And few
countries have made a more resolute effort to
preserve their native species 1n the face of
seemingly hopeless odds, There were perhaps
80 national parks and sanctuaries 30 years
a0, Now there are more than 450 —at least
an paper—and still more are planned. And
I"tn-'ﬂL-'l'I':'EL"' the intérnationallv assisted
effort Inunched in 1973 lo save [ndin’s
natonal .1:11rr'.-1+| from extinction, appears Lo
have succeeded: In less than two decades the
official census of Indian tigers in the wild has
roughly doubled

And yvet. after nine trips to India over the
past decade, visiting parks and sanctuaries
and talking with the officials in charge of
them as well as with ordinary villagers who
struggle to survive on their periphery, i
seems clear to me that the futtire of India’'s
wildlife 1= now more in doubt than ever

The jackals I remember are rarely seén o
heard now. New and already overcrowded
workers' colonies clog the Yamuna's Diinks.
The city has spread in all directions uniil i
encompasses most of the old farmers’ felds
and the nearest sizable wild herds of black
buck are hundrecs of miles away,
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Shooting accounted for some of the changs
In the vears immediately following indepe
dence in 1947, the old British game laws were
gleefully flouted, and firearms licenses were
issied to virtuslly anyone who wanted ondé,
no questions asked

But not even the steady fusillade thal

The nead for fodder and firewood forces
wormen to hike several miles from

their village into the heart of Sariska
Nationol Park. Harvesting plarmts with
sickles and long sticks, they hove already
denuded this once overgrown ared. The
government toderales the tnirusions,
unable to provide an alternainee,

National Geographkic, May 100;
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followed could do a fraction of the damage
that has been inflicted since by the inexorable
growth of the human population. When India
won her freddom, there were fewer than 500
million people on the whole subcontinent
Now, even with Pakistan and Bangladesh
partitioned off, there will soon be a billion
pecple living in Indig alone

This human tide continues to sweep awa)
the great forests that covered an e¢stimated 40
percent of the country at the turn of the cen-
tury. As forests were cleared to make way for
commercial planting, cut down or lopped for
firewood and thatch, or chewid aver by
countless head of livestock, that figure has
been reduced to some 15 percent. And only
about 3 percent, scatiered across the country
in tattered, isolated patches, has specifically
been set aside for wildlife

The number of officially endangered spe-
cies has risen from 13 in 1952 to 140 today.
“Unless things improve, unless some-
thing is done fast,” says Brijendra Singh,

IJI

Historinn and journalist GEOFFREY L. WARD'S
story on Douglas MacArthur appeared in e
March 1997 jssue. RAGHTD RAl, o mative of Pun
jab, has been published In numersus magneings.
His photographs illustrated “ India: Lile on the
Edpe” in the December 1988 GEOGRAPHIC
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a hunter-turned-conservationist and former
member of the Board lor Indian Widlife,
Howe 'vie had it

rOM THE TOP Of the watchtower over-
looking a water hole n the heart of
( Nagarahole MNational Park in the south-
ern Indian state of Karnataka, that sor
of talk seems wildly alarmist. | have
segn no ather place where you can gel 50 clear
icture of the wild Indin that turn-of-the-
century visitors saw.

Four broad fire lines have been cut through
the gray-green jungle here, and sitting in the
tower as the lnte afternoon shadows lengthen
iz something like attending & complex tennis
match. Your head swivels back and forth
from clearing to clearing as, ong by one, the
animuls emerge for their evening drink

Each species has its own way of approach-
e water., Sambar and cintal deer cling
(o the tree line, their ears twitching with
anxiety. Barking deer, red-brown and little
arger than cocker spaniels, undulate through
the grass as if moving through waves. |hree
wild boars race for the waler, snorting as
theyv go and scaring & par of peahens into
naisy fhght.

The larger antmals come too, A young bull

ingt

Nationod Geographic, May 1952
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elephant splashes into the water, drinks his
fill, hears me move, whirls round and round
i melodramatic fury, Mapping his ears and
trumpeting all the while, then crashes off
through the brush.

After things calm down again, a bull gaur,
largest of the world's wild cattle, materializes
it the water's edge. Standing six feet at the
shoulder, he looks like a water buffalo on
steroids, his body & dark, daunting wall of
muscle out of all proportion to his small head
and tinv, white-stockinged feet. Mynah birds
flit an and off his back as he lowers his head
to drink.

| was spending that evening with Ullas

India's Wildlife Dilemma

[T Forest covar
B Sslected national park
B Selected wildiife sanctuary
B Froject Tiger ruserve

& Bidsanctoary

Animals and humans
vie forspace

With 2 percent of the world's lond and 16
percent of its people, India is fust losing
its wildlife habitat. Sanctuaries such as
Nagardhole-—where men collect gour
shulls for a study of predator behmdor
(opposite}—give scant hoven to India’s
embuattled animal species, [solation of
small groups weakens pene pools, but
pluns for protected corridors between
ks are stalled.

Karanth, an American-traimed researcher
studving the relationship between prey and
predator within the park.

“ Ninety-seven percent of this country is
carmarked for people,” Karanth says, " Only
3 percent for parks and animals. On that 3
percent there must be no compromise. We
must learn to live with the fact that the park's
neighbors will always be hostile. It is primar-
ilv a policing job. We can do it if we're
zeripus. You must take a long view. When |
first came here in the late 1960s, there was
poaching everywhere, Poacheéd tigers were
paraded on the road, and nobody did any-
thmmg. Now thare 15 none af that."

11






There i none of 1t at Nagarahole largely
because of the unusually dedicated park war-
den, K. M. Chinnappa. Tall and whippet-
thin, with tlashing eves, he has devoted most
of his adult life to the weltare of his park. He
has never wanted to live anvwhere else —he
hates even to visit cities, b savs, because
they “rumblé at night" —and s idea of o
good ime 18 to wander his forest on foot, fol-
lowing the elephants that are his passion. "1
love themn," he says. “Their size. Their gen-
tlenesz. Their innocence

“We are here for the animals, ™ he adds,
“That is our duty.” In performing that duty
he has fought poachers hand to hand, sur-
vived a plot to frame him for murder, and
spurned offers of bribes to open up his forest
for profit.

“Uhir goal 18 no grazing 1n this forest,” he
says, ivo tree cutting, No poaching.” Ullas
Raranth bétieves Nagarahole may enjoy the
highest density of hoofed prev species in Asia

Magarahole 18 a relatively safe haven for
wildlife, thanks to Chinnappa’s resolution

—and to the happy {sct that the men and
women working the big coffee plantations
bordering much of the park hawve little to gain
from intruding upon it. Most parks, ringed
by gaunt berdsmen and land-hungrv farmers,
are not so fortunate

I 5 WE SLAM OUR WAY up the scrib-
M covered hillside in an open Land
1 Rover, the angry, staccato coughs of
! R langur monkeys volley back and forth
W W across the long, narrow valley that
forms the heart of Sariska National Park in
the and state of Rajasthan. They have clearly
spotied a predator on the prowl. Fateh Singh
Rathore, the field director in charge of Sar-
iska, sits in the back, urging the driver on.
“Quickly, quickly, quickly,” he mutters, as
we Fl‘i'.'lllt .'ELT'III.]III'l ACcurve

Fateh is one of my oldest friends in India,
i ]Tl['-l'l-'n.ll.'i R:l_i;:ut with a I‘mfi:'”._:: Eray mustache,
a winner of two awards: {or valor who lor
nearly 30 vears has fought to zave the forests
of Rajasthan.

A tiger's goze burns in Bandhavgark National Park, where 20 of the predotors are
protected by a notural forest buffer zome. Elsewhere in India, parks push danger-
ously close to villages; at least 50 people are killed by tigers each vear. Musk

deer (below), protected by low, dre poached for a glond used in making scents,

I'ndia’s Wildlife Dilemma







The l.and Rover jerks to a stop. On the
slope just above us, a leopard crouches
behind the chital he has just killed. Paws
crossed neatly an his prev's white belly, the
big cat pants from exertion and glares at us,
his muzzle emeared with blood.

We stare back until it grows too dark to

see. As we drive back to Fateh's quarters,

wrapping ourselves tightly against the sudden
desert cold, 1 Aind myself babbling about how

hundsome the leopard had been, how lucky
we had been to see it

Fateh is uncharacteristically silent. He
agreés finally that leopards are handsome,

Law of the fungle passes sentence on a
sambar fown in Ranthambhore Natfonal
Park {left). Guards ot Sarishka {above)
ard other sanctuaries cast tiger prints

trn plaster {detoll ripght) to conduct
censuses. A more modern approach,
traciking tigers with radio collars, wis
tried af one park but banned after a

dispute among political rvals over the
effects of the collars on wildlife.

India’s Wilditfe Dilemma

bl he explains that their presence in broad
adaylight 18 just further evidence of the sad
fate of the tigers the park is meant to protect
If tigers were present in sufficient numbers in
the heart of the park, he says, leopards would
keep Loits periphery.

sarigka is one of 18 Project Tiger reserves
and, like many of India’s best sanctuaries,
waz once the hunting preserve of a local
miharaja. In 1988 there were officially said
to be 45 resident tigers, although that figure

was very likely inflated by bureaucrats more
intent on impressing their superiors than
protecting wildlife, In any caze, Fateh says,




“How beautiful vou are. Do you want to fump on me? Please don’t jump on me,™
With hypnotic rhythm, wildlife official Fateh Singh Rathore calms a pair of
tigers in the ruins of a mosque in Ranthambhore. Many preserves once belonged
to men like the Maharaja of Alwar {below, with gun), whose throng of beaters
flushed tigers into range. His hunting grounds are now Sariska National Park.

a vear later there were no more than 16

What happened?

They were shot. Eighteen tigers and 30 or
more leopards are believed to have been
killed in and around the park durnng the six
years before Fateh took up this new post in
1988, He has rounded up some of the alleged
affenders. A local tribesman confessed to
having done the aciual shooting with an
ancient muzzle-loader, but he reportedly was
aided and abetted by nearby villagers eager
to ensure the safety of their sheep and goats
and cattle, by poorly paid forest department
personnel jusl as eager lor a share of the prof-
its, and by a hg-time smuggler in Delh who
paid the poor hunter just a thousand rupess
(then worth £75) for each tiger skin, then
smuggled them out of the country lor & sum
far greater

Such poaching is all too commaon and pun-
ishment of poachers all too rare. There are
few witnesses. Forest and police officials
themselves are sometimes involved and often
look the othér wav. A single poacher named
Veerappan is said to have accounted for 300

el
-

ele
taka and Tamil Nadu—and to have cul and
sold off thousands of protected sandalwood
trees in the bargain—while the police anad for-
est departments of the two states seemed
unahle or unwilling to track
Sariska is a deceptive place. It sprawls

ihants along the border between Karna-

1t oW,

over 300 squire miles, and any first-time eve-
ning visitor who sees the herds of deer that
line the tarred road running through its heart
15 convinced 1t must be one of India’s richest
parks. In reality only a strip of valley ten
miles long and a mile wide has received genu-
ine protection, and even here 1" ve seen grass
cutters scurrving at the sight of Fateh, drop-
ping their big bundles of fodder as they ran
The deer have been lured along the road to
please toarists by a system of artilicind water
holes, Back from the main road the slopes are
surprisingly lacking m animal life

Fateh wants me to see the damage visitors
never see. We drive for a time along a low
stone wall that divides protected acres of wild
platinum-colored grass blowing gently in
the breeze from the nearly grassless, stony

Vational Geographic, May 1902
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ground outside where cattle continue to graze
unchecked. There's a break in the wall, and
Fateh shouts to a forest guard to shoo a cow
back outside. The cow trots a few yards
before stopping to wait for us to leave.

We climh the wooded hillside, grateful for
the dappled shade, then lurch on to the sum-
mit The zun is suddeniv blinding. There are
five villages scattered across the broad pla-
tean, low clusters of graziers' huts circled by
crude walls woven of thornbushes. Otherwise
there is nothing but treeless, grazed-over
wasteland. A herd boy, balanced on a stick
and one leg, walches us pass. The three hag-
gurd buffalo under his care do not even look
up, continuing to nose their way over the
parched ground in search of some surviving
scrap to eat. A lone nilgai antelope clatters off
across the desert of fist-size stones,

Unless things improve, the whaole park will
ane dav look like this. Fateh 15 struggling to
reverse things, and he has had some impact.

The traffic that once honked its way down
the valley has largely been diverted, and wor-
ship at a temple sacred to the monkey god
Hanumean that used to bring hundreds of pil-
grims into the park cach evening has been
limited to two diys a week. Fateh has built
new roads for patrolling and diverted water-
courses to spread precious water more equita-
bly through the parched forest. Where there
had been no animals when he took charge,
there are now scattered bands of sambar and
nilgai, We saw the pugmarks, or tracks, of a
tigress and three cubs and the spot where
they had zat together and played during the
night, the dust still holding the faint marks
of their twitching tails. And we saw where
the tracks of a big male had crossed theirs,

““We must have the time to change
things." Fateh snaps his fingers. “You
cannot do it like that. ™

The odds against him are formidable.
scores of villages surround the park, ther
inhabitants enviously eveing s grass and
wood, His staff remains small and poorly
paid. There have been threats to kill kim
from herdsmen and from mining interests he
has tried to bar from the park. He has man-
aged to cajole the residents of at least one
village to move out of the park to a site just
beyond its borders, only to find the state and
central governments reluctant to come up
with the funds to relocate them.

“I'm put here to save wildlife,” he says, as

he staris his Land Rover. "Some power put
me here. | don't know his name or face, but
1 know I have a job to do. 1 I finish it,
then 1'm off.”

Shortly after Ileft, Fateh was abruptly
transferred from the park. How it will fare
without him, no one can tell.

MET H. 5. PANWAR, director of the Wild-

life Institute of India; in a stony riverbed

on the edge of the newly created Rajaji

National Park in the Himalavan foothills.

He is & small, voluble, resolute man, so
busy with so many projects that he had
asked me to talk with him there while he
waited for the arrival of & busload of Ameri-
can ecology students.

The institute trains forest depariment offi-
cials in wildlife management and offers cred-
its toward advanced degrees in field ressarch.
I've often run across its eager young degree
candidates in my travels. Bright and ener-
getic, they all seem galvanized by their work
but anxious about their prospects. " Research
funds are sometimes hard to come by I
India,” one young man explains, “India has
s0 many continuing crises that wildlife is a
low priority, The best I can expect is a teach-
ing job—and then there will be still more
trained biologists with no jobs to go to. Per-
haps I'll have to find work abroad.”

Panwar understands their concern and is
doing his best to shift those priorities, but it
t5 an uphill struggle. He and his colleagues
have also drawn up ambitious plans to link
the isolated parks into a network, but Pan-
war is roefully realistic about them too.

“Plans look wonderful on paper,” he says,
“Tt is the implementation that is lacking.”
Buffer zones set up around the parks were
meant to safegunrd the sacrosanct core areas,
but patrolling 15 inadequate, and determined
intruders have little trouble gaining access.
And the parks were supposed Lo be connected
with one another by corridors, strips of forest
or scrub jungle through which elephants
could migrate and young predators could
venture into new jungles in search of territo-
ries of their own. But the land was never
actually allocated, and farmers have long
since turned it into felds and pastures.

India’s national parks remain islands, and
many of them are threatened from within as
well as without. Rajaji itzelf is filled with the
camps of grazers—gusars—and their buffalo.

Natronal Geographic, May 1902
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In the old davs the herdsmen and their v faws snapping, a gavial defends ils nest

stock spent from October to February here. from epp patherers at the Kukrail Croco-
then moved un into the mountaing to sumimer dile Breeding Centre in Uttar Pradesh.
thetr herdsin aloine pastures That wav the At Kukrail, govial young are nurtured
fodder in bath olaces wase riven Hime in clasely monitored ponds for four vears
Before being released nto rivers. A
hotchimg (below) too weak to hreak
through its shell got help from o stoff

member, who cracked the egg open

recover each vear. But the herds have now
grown so large that the hill people have
barred their pastures to the gujars, and mos
vear-round in the valley, w
their herds methodically devour the forest

| he result uncer the nose of the Wildlife

'-'.rl_[li_' ctay

Institute, within & few miles of the headoguar
ters of the state forest department—is o
steadily accelerating disaster. The trees on
the crests of the still green hills have already
been lopped for firewood, so the summer sun
pours m to desiceale the lorest floor. Mon-
soom roung wakh the loosened soil down the
slopes, widening the riverbed, causing flas]
oods, doing still further damags

An effort was recent
guinrs with alternative hoosing outside the
park. Hundreds of thousands of rupees were

spent bullding concrete structures utterly

B
v rrade o provide the
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unlike anvihing the herdsmen had ever
known before and providing tc
for the animals that are their liv Ltl"l Wit
derstandably enough, they

The gufars remnin, The concrele city
stands empty. Buffalo are evervwhere
Rajagl i=s disappearing

A brightly painted tour bus turns off the
main road and lurches across the riverhed
toward us. "We can no longer look to gov-
ernment for all | Panwir savs
as he waves to his approaching visitors

AL first, an enlightened central governmoent
seemed the brightest hope for India's wildlife
Indian politics are intensely personalized, and
Mew Delhi has traditionally shown some
cern for conservation, in large part because
prime ministers Jawaharial Nehru, his
davghter Indira Gandhi, and his grandson
Rajiv Gandhi
But now that assassination has removed the
Nehru-Gandhi family from politics, at least
for the foreseeable future, the enthusiasm of
its successars has yet to show itsell

Meanwhile, day-to-day care of the sanctu-
aries is left to the states, where clashing prior-
ities weaken even the most carefully droawn-
up plats, and too many officials see the
forests simply as a means to personal gain

H. 5. Panwar refuses rn be mtimidated by
the overwhelming odds. " If we conservation-

he ashs

L Our caus g

YT
. Lin-
refused to move

i ATLSWEPS.,

WAl

all took a personal interest

15t are pessimists . “how can we
expect politicians to take

His American visitors are chimidng off
ras in hand,

J['I.'-_. forest

CRITIE looking around at

|JII.-

i - -]
'|.|. i '_|_];11_ L0 THETN SERTTS S0 AWVeE.
N OINDIA. as elsewhere, wildlile conserva
a middle-class move

ment , "r1|| |-'-1'|"|Li,1l VISILOES are naw '...r

1100 15 ;1|'i'.1|:4.r|'|_'.'

sutnumbered by prosperous Indian fam-
1eir country's wildlife
ThHousancds of PEFSONS o il iV sometimes [HAL I
into the tiny Kenladeo Ghana bird sanctuary
near Bharatpur to catch a ghimpse of the
masses of wildfowl breeding there each vear;
on asingle afternoon 12,000 visitors were reé-
ported i the Pervar Tiger Reserve in south-
ern-Kerala h-.-pm,_ to spot wild elephants
Such success exacts its price, At Kanha, In
the central state of Madhva Pradesh and one
of India’s larg
square miles-and a long day's drive from any

|_-'|'-. farer 1o see i

gest parks—maore than 750

city —the number of visitors threatens to

disrupt what was once among India’s maosl

. Again and again during
carloads of people
the rutted track, shouting at

g out to ask whether we

treating the forest as if
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species than any other tract of its size in the
II.||II|| |:.;- ||_1 _‘HL__.:_;‘. i
A0 Ii-':.' ¢ are rone [orever, but as I drove
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of deer, mcluding scores of the rare bara- goat used as bait by census takers at Crir
Nuationol Parlk, last stronghold of the
Asiatic lion. This subspecies was on the
brink of extinction in 1913, when a local
ritler estimated there were two dozen left
K ; _ in (xir forest. Today nearly 300 Hons
with grass to intimidate their rivals. Fawns prowl these woods; since 1 988 they have
gamboled about the edges of the herd, their mittifed 150 humans.

singha, or swamp deer, & magnificent, big-
antlered animal whose name literally means

“12-tined.” Stags strutted through the tall

grass, their great spreadineg antlers festooned

India’s Weldlefe Dilemma




big ears barely visible above the foliage.

Each morning and evening 1 saw other
sights that T will always remember: A herd of
12 huge gaur, just 20 feet away, pushing their
way through the trees and the morning mist;
twao tiny four-horned antelope, among the
rarest of India's hoofed animals, scurrving off
through the undergrowth, followed by their
still more diminutive offspring no larger than
a house cat; a sounder of 16 wild boars jump-
ing, one by one, across the road ahend of us,
like so0 many targets in a shooting gallery,

But it was a sound | beard at Kanha that
will stay with me longest.

The tiger rules here, and the whole forest
vibrates to his movements. Late one after-
noon | =at ina jeep on the edge of the largest
meadow, Half o dozen spotted deer browsed
beneath & clump of trees. Silver-gray langur
monkeys plaved in the branches above them,
The distant clatter of two fiar-off barasingha
stags locking horns drifted toward us. A cool
hreeze feathered the tall grass.

Suddenly, the spotted deer froxe, ears up.
Cine frantic doe barked in terror, her left
front hoof held high. Then she leaped into the
air and skipped sideways 153 vards. The mon-
kevs danced up and down with rage.

The tiger roared,

The sound seemed to split the ar. It was
the loudest, gngriest noise I've ever heard,
and he repeated it five times, His frustration
at missing the doe was understandable: A big
tiger devours upwards of 60 pounds of meat
in a night, and naturalist George B. Schaller
estimates that, on the average, ligers at
Kanha make at least 20 tries before managing
to kil

The meadow fell guet again. The deer
returned to their ceaseless munching. The
monkeys groomed one another's fur. After
three minutes or <0, faint alarm calls reached
us from the distant tree line, Another deer
had spotted the hungry tiger as he moved on.

Moast visitors come to Kanha to see as weil
as hear a tiger; and at dawn every day tame
elephants and their mahouts scour the jungle
for a tiger on its kill. When they find one,
they stage a “tiger show," ferrving tour-
istz to and from the site to take pictures. So
many visitors now line up to climb aboard
the elephants that ladders for mounting are
placed at strategic points along the forest
roards. Numbered brass checks are handed
out to keep the quenes orderly.

£a

After two or three days the tourists go
away, but the men, women, and children of
India's villages have little choice but to
remain. Struggling simply to exist, they see
fodder denied to their livestock awarded free-
ly to wild animals, and they resent éqgually
the honest offictals who bar them from cul-
ting the forest and the corrupt ones who
demand bribes to allow them inside. And
many fear the depredations of animauls that
venture out to eat their crops, menace their
livestock, and, sometimes, take their lives.

T HAD BEEN THREE WEEKS since the
tigress killed 18-year-old Rajesh Kumar,
But the earth where he had lain after he
was dragged into the sugarcane was still
stained with blood, and we could still

hear the horror in his grandfather’s voice

I was on the outskirts of the village of
Govindanagar, near Dudwa National Park in
the northern part of the Kheri Dhstnct of Ut-
tar Pradesh. Listening with me to the man's
tale were “ Billy" Arjan Singh, a 75-vear-old
author and tiger expert who has lived in
Eheri for almost half a century, and Kishan
Chand, a forest official who headed the
chronically undermanned local Tiger Watch,
mennt to monttor the activities of Ogers.

It had been early mormng, the old man
saad, and he had sent his grandson into the
fields to shoo bards from the freshlv planted
wheat. When the boy failed to answer repeat-
ed calls to breakfast, he set oul to look for
him. At first he seemed simply o have van-
ished. Then the old man spotted his sandals
and saw scuff marks leading into the tall,
thickly planted cane

He parted the thicket, bent forward, and
peered inside, His grandson lay spriawled on
his back. Crouching just behind the corpse
wis the tgress, growling steadily. The grand-
father fled, and by the time he returned with
severnl men from his village, the tigress had
slipped away into the cane.

Hiad the tigress been seen since she had
killed the boy? “No,™ a tall Sikh said, “but
her big pugmarks and those of ber two cubs
have been seen several times, scattered
through the fields.” The whole village was
frightened, a grizzled Muslim added. No one
tlared stir outside his hut after dark.

Evervone was very polite as Kishan Chand
explained to the grieving old man how he
should go about applving for compensation

Natronal Georraphic, May 1992



from the forest department for his loss, He
was entitled to 10,000 rupees, or about $400
nt the current exchange rate. (Had the boy
been 2 minor, his loss would have brought
only 5,000 rupees; a buffalo was warth 3,000,
& cow just B0, )

As the conversation continues, & very old
woman totters along the path toward us. Too
ancient to be thought immodest if she lets
herself be looked upon by strangers, she stops
to listen

Then, suddenly, zshe begins to shout in a
striclent
ner af her sare: "Government cares nothing

cracked voice {rom behind the cor

for us. It only cares about tigers. They should
kill all 1
The men look sheepish. Some smile. She
has spaken oot of turn, but she has also S0~
ken for many of them
Billy does his best to placate her. In the
old davs, e reminds his listeners, when the
lnges were few and there were still sub
stntinl stands of forest, tigers were seen as
the night watchmen of the fields, their steady
threat a rehable deterrent to the deer and
wild boars that now routinely devour the
e older men nod agreement.
Hut now the forest has dwindled to nearly
nothing. The ragged patch
of trees from which the er-
rant tigress and her o 1 bis
had evident]y strayved was a
mile or o away across the
fields, and little larger than
a neighborhood park in
some American city. What
were the ammmals to do?
['he vounger men smile
pleasantly but do not nod
It would not do for them
o show dhisrespect toward
bt
no such pleasant memories

e tigers before we are all killed.™

Vi

Crops, some of |

an elder, they have
o combort therm

Later on, speeding back
toward Billv's home in his
ancient Land Rover, | ask how long it will
take for the old man to get his compensation
“More than a vear, once all the paperwork is
done,"” Kishan Chand sayvs. " That is a big
part of the problem.™

To an outsider it seems small wonder that
the villagers of northern Khen increasingly
take the law into their own hands. MNearly 44

of them have been killed by tigers since 1984,

Imdia’s Wildirfe Dilermma

and about the same number have been had
mauled. Over the past few years more than
20 tigers have been killed in and around
Dudwa: Some were shot, others polsoned;
still others had their beads blown off by
bombs placed in their kills. Aftér several
chead tigers were found floating 1n canals and
Iving along railroad tracks, a local politician
claimed that Kheri's tigers had, for unknown

!.-'

reasons,; begun “committing suicide.”

Northern Kheri encompasses in vivid, con-
centrated form most of the problems that
plague India’s parks, When Billy began
farming here shortly after World War 11,
much of the district was stil]l forest and
swamp and grassiand, part of the great
Himalayan faror belt that then stretched all
plong the border between India and Nepal
Bogegy, malarial, thickly grown, it had none-
theless bheen a sportsman’s paradise

Bul after independence, evervthing
changed. Swamps were drained, forests cut
down, grassland turned into fields of sugar-
cane, animals slaughtered wholesale —all to

make room first for thousands of refugees
fleeing the partition of the Punjab, then for
hundreds of thousands of landless squatters
Wildlife retreated into what forest remained.

Birds in the hand represent months of
work at the Serahan Pheasant Breeding
Centre in northern India, where the rare
Himaloyan monal is found., Just days
old, these chicks were hatched by domes-
tic hens, frecing mother monals to oy
more eggs. As adults, the pheasants will
be released into the wild,









To preserve at least a little of it—and to save
ane of India's last surviving herds of bara-
singha, Billy lobbied successiully o have a
200-square-mile forest adjoining his farm
declared Dudwa MNational Park.

[ts broad meadows and groves of lofty =al
trees are still beautiful, and Billy remains
their implacable puardian, but even he
admits that the future of Dudwa looks doubt-
ful. There never has been an effective buffer
zone at Dudwa, as required by statute. Farm-
ers have been permitted to grow their thick
stands of sugar right up to the edge of the for-
est, providing perfect cover for pregnant
tigresses—and ensuring that human and ani-
mal will meet at close quarters. This is
almost surely what caused the tigress to kill
Rajesh Kumar at Govindanagar, Nor was a

carridor ever created hnking Dudwa with any

other forest, so voung tigers, driven to the
edges of the park by their elders and ready
to claim territories for themselves, have
nowhere to go but into the farmers' Helds in
search of prey

And human beings were never effectively
kept out of the park itself, Until 1988, when
Billy obtained a court order forbidding it,
armies of wood gatherers were permitted to
rofm the forest more ar less at will, *Mixed
use doesn't work, ™ Billy says, “Tigers are
naturally fearful of human beingzs, but faml-
warity breeds contempt —and tragedy.”

Diriving through the park ane day, a year
before the wood-gathering ban went into
effect, I had a vivid glimpse of what he
meant. A bullock cart plodded towsrd us,
bearmg a huge, gnarled tree trunk. Not a
hundred feet behind stalked a big male tiger,
belly nearly to the ground, eves so intent on
its intended prey that at first it did not see our
viehicle, Whether it was the bullocks that had
caught his eve or the oblivious old man who
I;EH'I-".'L" 1|]l.'[]l., W 'I” Never I:I:.II'Il.l'n'l. W :I-III-E' Our
presence ruined the tiger's stalk: He finally
stopped, glared at us, glared at his retreating
prey, then turned off into the forest

But Billy's ban may have come too late.
The human tide continues to rise. In 1977
there were 21 villages on the periphery of the
park; there are now more than 80, and more
are planned. Yel there s still no provision for
supplving the villagers with alternative fuet,
and a politician won a state assembly seat nof
long ago by promising to reopen the Iorest

Anch, since some 20 tigers are Known Lo

=

have been destroved in the district over the
past few vears, the oificial estimate that 90
tigers scomehow survive within Dudwa itseli
seems wildly inflated. In seven visits to the
park during my last trip to India and with
Billy as my puide, we saw no tigers at all,
and pugmarks only twice,

NE EVENING seversd yvears ago | sal on
the flat roof of a small house on

the western edge of Ranthambhore
Mational Park in Rajasthan. With me
wiis another old friend, Valmik Tha-
par. an anthropologist and former filmmaker
from New Delhi who has found his real voca
tion studying the tigers that live here amid
ancient Hindu and Muslim ruins.®

‘The sctting sun bathed the stony, trecless

hills with gold, and in that burnizshed light a
regal procession moved slowly along the only
road —scores of women in red and orange

*See "Tiger! Laord of the Indian Jungie,” by Stan
ley Breeden, GEOGRAPHIC, December 1984
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going home, each balancing on her head a
bundle of gra= lonper than she was tall, in a
line that stretched o guarter of a mile. Behind
Lhiem, scores of gaunt buffalo and catt
goats, their belhies filled with precious grass
and toliange, also plodded toward home. The
mstical fing of wooden cowhells echoed
across the valley. A visitor could not help but
admire the beauty of it

It is beautiful, Who can deny it?"" Valmil
apicd. “Butt

e ani

1 park 1s literally being eaton

up, and there are far too many peaple to stop,

Chey are simply not going to go away
When I first knew Valmik, his interests did
not extend muoe
to spend all but the hottest hours of
av observing his tigers. But he has
changed, and he believes the whole Indian
conservation movement has to change as
well, I'hese days he rarely gets a chance to
VEnture into the jungle that has been his
second home [or nearly 20 vears. He 1s far

prreferre

CYVOIV I

too busy with the activites of the new

India's Wildlife Dilemma

y beyvond the jungle, where he

Walking observation platforms left tour-
ists ohserve Kaziranga's rhinos and buf-
fulo in safety. Yet the park’s deadliest
craature prowls on two legs. Poachers
here kill more than a dozen rhinos each
vear for the horn (heliw), which can he
waorth $9,000 g pound to smugglers trod-
tng on the horn's medicinal reputation




Runthambhore Foundation he and & group of
agther concerned citizens have established
here to try to bring together the park and

its neighbors.

“Why should we blame these peaple for
being shortsighted?"” he asks now. “They're
not stupid. They've been living here since
long before we city dwéllers got interested 1n
this place. Yet no one asked them whether
there should be a park. No one warned them
that entering the park to graze their herds or
gather firewood us they always had would
suddenly make them criminals. They're right
that the park does not yet benefit them, It's
our job to change that, to help them see that
their survival and that of the park are linked,
that if the forest is destroved, their lives and
all our lives will be destroved as well "

It is & daunting task. Villagers are tradi-
tionally wary of change, and still more suspi-
cious of citified outsiders. Valmik began by
buying several acres of degraded lund, dig-
ging a well, and building the simple house in
which we sat. He then planted trees and oth-
erwise allowed the landscape to revive on its
own. The result is a lush oasls, alive with
birds and small animals, shaded by some 50
species of trees, many of them native varieties
grown from seeds gathered in the forest.

The example was not lost on his neighbors.
Soon villagers from as far away as 15 miles
were turning up, asking for seeds with which
to reforest their land. A nursery and seed
bank now distributes same 40,000 seedlings &
vear, and in at least two villages the people
themselves have formed forest-protection
societies with nurseries of their own.

Meanwhile, with financial kelp from
friends in Indin and abroad, the foundation
began sending a medical van into a dozen vil-
lages each week to provide health care. 1 the
people’s health could be improved, Valmik
and his friends reasoned, they might be per-
suaded to concern themselves with the health
of their environment. It seems to be working.
Crther foundation-sponsored projects fol-
lowed. A dairy cooperative and the introduc-
tion of better buffalo have demonstrated the
advantages of improved, stall-fed animals

that thrive —and vield far more milk —with-
out ever having to-enter the forest. A crafis
cooperative in Sherpur, the village nearest
Valmik's farm, brings together women of
many castes and faiths to produce brillinntly
colored scarves and quilts and other tradi-
tional handicrafts that enjov a brizk sale in
IDelhi and bring new income to the village.
There are plans for research fellowships, im-
proved veterinary care, a permanent clinic,
and a pilot project to develop practical alter-
native fuels for cooking.

HERE ARE EARLY SIGNS of real sucoess.
The peaple of Sherpur recently asked
for and then helped dig a cattle ditch a
mile long, 50 at least their approach to
the forest can be made as green again
as it was in the time of their ancestors. And
schoolchildren in the area have planted some
20,00 trees in and around their villages.

Ranthambhore is becoming a catalyst for a
new kind of Indian conservation effort,
aimed at restoring the relative hnrmony that
once existed between the forests and those
who live around them, The Indian branch of
the World Wildlife Fund has launched a simi-
lar project just down the road, and as part of
a large-scale ecodevelopment plan the Raja-
sthan forest department has begun planting
fodder to be given away to graziers who agree
not to take their animals into the park.

Valmik welcomes everyone’s help. "'We
must all work together, ™ he save, “All these
things are nesded. But all of them will
take time."

For the present, the Ranthambhore Foun-
dation extends to just a few villages. Ran-
thambhore itself is just one park: its 40-odd
tigers and their hoofed prey constitute only a
tiny fraction of India’s wildlife legacy. But
if the park can be saved despite all the prob-
lem= that surround it, it will demonstrate at
least that survival i3 possible. "I it can
be done here,” Valmik believes, it can be
done anywhere."”

He is tireless and hopeful but also cautious
about the future. “Let’s see,™ he savs. "It's

only a beginning,” [

Sheltered by her mother, a newborn calf tests sturdy legs at Kanha National Park,
where such captive elephants provide transportation for tourists. The proliferation
of humans and livestock, in a nation of dwindling resources, casts o shadow of
doube over stich sanctuaries and threatens the wildlife within.

Fi.
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THE DARKNESS THAT ENLIGHTENS

By JAY M. PASACHOFF

T 15 & CURIOUS FACT of astronomy that one of the best ways to study the sun

is to have its glowing disk hidden from view. With is great light seemingly

extinguished, the usual glare of earth’s atmosphere drops away. Then

in a sky as dark as night, the sun’s falnt outer atmosphere —its veil-like

corona—comes boldly Into view

The total solar eclipse that sweprt a cone of darkness across the earth

last July 1 | dramatically banished the daylight, For unforgettable minutes hun-
dreds of scientists and millions of ortheér warchers saw fantastic prominences—
masses of gas —looping from the sun's surface out into the corona.

t was a speclal eclipse. Usually astronomers and their equipment 2o o the
eclipse. This time the eclipse came (o the astronomers, passing directly over the
world's largest array of glant telescopes, on Mauna kea volcano in Hawail
Mauna Kea’s altitude— 1 3,796 feef—and its clear. dry air gave astronomers and
thelr machines an unmatched earthly view of the phenomenon

The eclipse darkened the grear urban mass of Mexico City. The moon s
central shadow drew a swath of darkness 9,300 miles long and as much as 160
miles wide, bringing nearly seven minutes of tatality In some areas—a duration
that occurs only every |5 years, | | days.

Why do astronomers find eclipses so fascinating? While telescopes can be
adapted to partly simulate an eclipse, a real eclipse offers the best visibility for
observing the corona. At eclipse we see the corona as a crown of light arouna
the sun: its shape is sometimes more round, sometimes more elliptical. We see
its glow extending a millicn miles from the edge of the sun. The corona is
composed of the same gases as the rest of the sun; 90 percent hydrogen
almost 10 percent helium, and a tiny quantity of the other elements

The corona lows outward into the solar system as the solar wind —streams of
charged particles. These travel 93 miillon miles to earth and even pass beyond
thve OUter planets,

Eclipses are a time-tested tool of solar astronomy. Qbservers pursuing the
| B6E eclipse determined through spectroscopy the existence of the gas

Loy ML PASACHOT 18 professor of astranomy and director of the Hopkins Observatory at
Willams College in Massachusetis. He is author of Asironomy: From the Earth to the
Linfverse and A Field Guide ro the Srars and Planers



hellum, from helios, the Greek word for the sun; only later was it found on earth.
Uther eclipses showed over time that the corona changes shape in step with
the | 1-year sunspot cycle.

But few eclipses attracted scientific observers like that of 1991.

Many clustered on Mauna Kea. My experiments, tackling the mys- E"_” VROH

tery of coronal heating, did notrequire elevation. My team setup two I_:‘“' .

tons of telescopes and electronics on the Big Island at Wailkoloa, All L‘_ :llj:"'r' =

we needed was clear skies }h u;,i, A
On the evening before E day the thousands of tourists who had S

flocked to the Big Island thrilled to a fiery sunset, caused by globe-
girdling particles from the volcanic eruption of Mount Pinatubo In
the Philippines. The particles rode stratospheric winds far above Mauna Kea:
surely it would affect our viewing,

Dawn broke on the 1 1th with an unusually heavy cloud cover. On Mauna Kea,
scientsts worrled about a rising fog. High cirmus clouds velled the sky

The sun rose at 5:49 am. Farty-one minutes later the moon took Its first bite
of the sun, Hke some celestial Pac-Man. We glimpsed the vanishing sun through
the clouds, and for a time it looked as if the sun would climb above them. Then,
tofality. But only alter the clouds had won the race.

The teams on the mountain fared better. There, the fog retreated, and the
corona showed through the high clouds and volcanic haze, Most instruments
worked well; only the haze and clrmus remained an unknown factor.

Those observations and others will nourish solar astronomy for years. Among
the experiments and early resulis:

« The Canada-France-Hawail (CFH) telescope, its room-size mirror the largest
ever pointed at the sun, produced film and videotape that unexpectedly
showed small regions in the corona changing brightness within seconds. Yet
neither the CFH nor another large telescope on the mountain have found the
predicted tiny explosions that could explain why the corona is so much hotter
than the surface

* Electronic detectors able to make infrared images searched the inner solar
system In vain for a ring of glowing dust reported two decades earlier. Despite
the clouds and volcanic haze, the scientists say it should have shown up promi-
nently. Perhaps the ring had been temporary, deposited by a passing comet,

* Other detectors were used to study prominences, magnetic fields, and the
spectrum of the corona The results reveal how the atmosphere of the sun
varies in temperature and density

Total eclipses occur somewhere In the world every year or twa. | plan to see
one that will start over Uruguay and cross the South Atlantic Ocean this june 30,
And when a particularly alluring eclipse crosses South America in 1994, | will
garther up my students and my tons of equipment to try again to untangle some
of the sun's mysteries —but not, | hope, harassed by clouds. . oW

THETH FLil F Akl i :.' FiE Ei LESiR N T=E |_|.:... fEE & & HERERGE Rii&E |_! A TR # Tl Wik



LiFs

el

1

"’-'r TI.'I'n.l.I'H. b
il e Bl
EF urredrye T

= |
JHLATTIE

'||I'- Tk

MEN A
THES HTATES

Pl W -um- Oty
i T oy
i e g
RL LT LY

H b -~ COLORERLA
panat” \\L
ey

|.'|.Efﬂ:.m.| -q?‘. :

AT

.. sAUTH
| AMERICA

"'I LE Lk

THE MOON'’S
RACING SHADOW

Text and photographs by
ROGER H. RESSMEYER

eacon of darkness
sweeps across the
earth’s face (right), Four
images taken at 60-
minute intervals on July
11, 1991, by the GOES-
7 weather satellite were
combined with a global
view from the satellite
on the same day. This is
the first such time-lapse
look at the path of the
moon’s shadow.
Moving in the same
general direction as the
earth spins, and always
faster, the shadow’s rel-
athve speed Is greatest
where it brushes earth
at the lowest angle.
Thus as dawn broke
1,300 miles west of
Hawail, the umbra, or
path of totality (red line,
map above), began rac-
Ing eastward at more
than 18,000 miles per
hour. On Hawall six
minutes later, the speed

had dropped to less
than 5,600 mph. Over

the Gulf of Califomia,
where the sun was high
and earth’s rotation
best kept up with the
shadow, its speed had
slowed to 1,400 mph.
Totality there lasted skx
minutes, 51 seconds—
only 40 seconds short
of theoretical maximum
and the longest total
eclipse until 2132.

Within the umbra,
viewers saw a total
eclipse; in the penum-
bra, only a partial eclipse
was visible.

The margin between
total and partial eclipse
isslim. In 1925 obsery-
ers on the north side of
O6th Street in Manhat-
tan saw the sun totally
eclipsed, but just one
block south a sliver of

sunlight shone through.

Rocir H. RESSMEYER, author
of Space Places and an
upcoming children's book,
Astronaut fo Zodiac, is a
frequent contributor.
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A GALLERY OF ECLIPSES

Lunaroclipse
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plays vary wilh the shpe of
lorefed gases stream out- e cargnal ancent Egyp-
ward aiong magnetic lings  Lang saw (hom as the sun
of foree: The majastic dis- goef's wings

A GLORIOUS CONJUNCTION

nacoincidence un- it passes between the may have been the first
A marched in the solar earth and sun. Were the to document one, 4,000
systemn, the sun's diame-  moon's diameter 140 years ago,

- teris 400 times that of miles less, totallty wouild Total solar eclipses are
the moon's, and the not occur; viewers would  doomed to extinction, If
moon s about 400 times  never see the corona. the maon continues to
closer to the earth than Historians have dated  recede from the earth at
the sun. That cambina- events from long ago about an inch a year, in a
tion allows the moonta by using accounts of  billian years it will be too

«cover the sun's disk as eclipses. A Chinese scribe.  far away to cover the sun.

m::lﬂm "mi;l:i RALLNCONANT SREATE TLINET CEMTEN, JAF M FaSECsilFF
: NAANE DEMIPR, b L0 LR I i
WILLRW COLLEGE JeCK TMEER, RATIOVIL S0LAN QoSENVAIONT
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DARKNESS
SWEEPS HAWAII

Kea, Is sharply defined
as it slides eastward
across the early mom-

I've been lucky
enough to photograph
nine solar eclipses—
starting when | was just
16—but the drama of
totality has never lost its
impact for me.

One image | wanted
to record was the
moon’s circle of dark-
ness passing overhead
and racing toward the
horizon. Taken at three-
second intervals facing
east, these four photo-
graphs show the inky
central area of totality
ringed by sunlight, like a
lone thunderhead sur-
rounded by clear skies.
Our photographic team
took the last exposure
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In the thin atmosphere of

13,796 feet, the telescopes
of Mauna Kea—seen froma
cinder cone less than a mile




ALL EYES FOCUS ON
THE VANISHING SUN

otality presented a
do-or-die deadline

for us and 50 sclentists
at Mauna Kea's tele-
scopes, siihouetted
against the darkened
sky In a fish-eye lens
view (right).

Though scientists
spend years preparing
for these moments,
glitches seem inev-
itable. Just 90 minutes
before totality, Caltech’s
radio telescope, tented
to keep the sun from
frying lis circuits, was
crippled: A wheel for

rotating the telescope
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had Techniclan
Allen Guyer (above)
crawled under the
housing and retracted
the wheel.
Clipboard in hand,
astronomer Serge
Koutchmy (below)
stood watch during
totality in the control
rcom of the Canada-
France-Hawall tele-
scope. Sald Koutchrmy,
who was studying the
sun's corona, "1t was
much more Iimportant
for me to stay inside
and control the
experiments.”













A VOLCANO'’S BAD TIMING

he huge eruption of
Mount Pinatubo In
the Philippines created
spectacular sunsets
(above) and headaches
for astronomers, whose
readings were distorted
by the resulting haze.
The upper satellite

mosaic, made a week

before the june eruption,
shows desert dust in the
lower atmosphere (data
were recorded only over
the dark oceans). A
global beit of haze, visible
in the lower image made
the week of the eclipse,
formed In the strato-

sphere after the eruption.

Sunset on Mauna Kea
last May (right) was far
less colorful. A car's haz-
ard lights become streaks
in a time exposure. The
Keck telescope —the
world's largest—is
revealed under its dome
because the opening
rotated across the view.

BOBENT &, CAREY AND LARRY L. ETOWE, NOAA (BOTH ABOVE]






INTERCEPTING
ETERNITY

¢ A hole had opened up in

the universe,” sald Hawall
Alr National Guard reserve
flight surgeon Wes Young, who
took this photograph during an
F-15 training mission on
eclipse day.



The LL. 5. won't see another
total eclipse until August 21,
2017, and the next time the
moon's umbral shadow
crosses a major observatory—

two such sites in
Chille—will be July 2, 2019.
I'll be 65 then, but | hope to

be there. Perhaps Il be retired
and ready to put my camera
aside for one long moment—
aﬂﬁthﬂytnthlghgnnudfh
the heavens'

| can't wait. 0

WES YOLUWE
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OMETIME JUST BEFORE THE ADVENT of Easter week, | came to be
on & road 1n central Vermaont, and there were men and women in
the vards of the houses along the wayv tilling and spading and act-
ing for all the world as if they were in control of that still cold and
Hinty earth. I wasn't -l'l'='-:"-~'r-* As g gardener, 1 knew it was the
time of vear when a gardener’s passion flares unbridled, a time
Lo emerge from the ~||-||Jru1 s 0f winter in seéarch of the first signs of renewal
(nlready prezuged, of course, by Mr. Burpee's seeds bursting from thei
window-pbound cells of warm growing mix)

Amang those out that day there were some, I knew, who held the chill

fear that winter would tarry too long for the tomato plants to fill their cages or
for the orange dayvlilies to réach h-.;.'li in bloom around the mailboxes. Well, the

-1 e R . - i i Bl . .
Greams .|'||L. l_:.-'.. III'!II' L (ream I NIEGLS O DA% Hie w r.||'- COTITE LU 1T o]
time, and, in anvevent, orange davliliez galwave bloom

such is the ritual of the annual awakening in the world of the gardener in
the United States. More than that, however, as the National Gardening Asso-
crution (INCGA) hos found, it 15 an acknowledegment by members of 80 percent
ol the nation 5 Y.5.3 |-|-l|;|'||"'|- -|'|".||.]'.‘-|'_:.'"|.|:|Il-l.:- thrat gl

l'|t'uh- i without nval as an outdoor leisure

wctivity. Americans by [Ar preler to bring a peany
to exquisite bloom or A golden summer squash to
sweetness of [lesh than to play golf, catch fish,
or go camping and wish on falling stars

“in 1990 retail sales of lawn and garden maters-

als pmounted 10 more than 20 bithon dollars, ™

Bruce Butterfield, research director of the NGA,
BAYE. " OIX VEArs

ago the ligure was 14. 2 allion dol-
lars. These sales are increasing 10 percent g vear.'
[t can even be said that Americans spend more each
vedr on gardens than on pizzas

This reaffirmation of garcdening as 8 hndge to

»elter I|1"n._ has surged markedly in the past ses
eral vears. The reasons are not clear, but economis
uncertainties may play some role. Vern (rubinger,
in apricultural extension apent i Brattlehoro,
Yermont, who recetves hundreds of requests each
spring and summer for help with problems in the
garden, thinks many people are now growing their
own viegetabies as o hedige against inancial hard-
ships. “A gardener can save & couple of hundred
dollars in food costs that way,” Grubinger says

For whatever other reasons, gardening has
arown in the nation because it has reached out to
tap into th

g vast pool of baby boomers, the gener-
.s...l_ well-educated and health-conscious men and
women who were born in the two decades follow-
ng World War I1. They are of that age now where the garden offers reassur-
ance and continuity, Many are in their 40s—vears enough to appreciate
tleeply the genius of lite and growth in the soil.

'I'l-~!1' in 1947, Ed Perlman is of that generation, but he 15 not new to the
soul. He |::|~n'-1rr.|r-‘- all the ment badges for good gardening, and now, being
particularly skillful at growing plants in containers, he prepares such exotica
as blooming pelargonium topiaries for use ps Christmas decorations at hi
home in Washington, D. €

For his talents Perlman has had to pay a price of time, and that, he

L he Gt of Goardéeming

The good earth of
fdoho yields Sunset
varicty potatoes for
seed-company

owner Jon Hitim
and colleague Ed
Prutton. He slices
ppernt a Peruvian
Blue potato {below),
ane of the com-
pary’s hetrloom
plants—old, rare
varieties handed

down by families
over generations,

[ |
T
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flourish under the Philadelphia Green program. Furnished with plants, tools, and advice, inner-

exidents spruce up neighborhoods while raising produce to eat, sell, or Five away.




declares, 15 the wav 1t must he. “The
warth of a garden and a person as a gal
dener cannot be judged in & sedason or even
two seasons,” he said, "It takes vears.

He's right. Gardening does remain an
unalterable commitment to time and
patience. For the six clematis vires, alone,
m my garden [ have pursued perfection
tor five vears, to make them | ol over the

Eve and palate are
k |
fence asclouds of soft color, T he artemasia

catered to in the
garden of Honneld ;
Resves T the boack- edd Lo mound asthey should. but it has lak-
yard of her Mendo- en three vears of careful midwifery —three
cino, Califormin, veiers of dirty fingernails, bending, stoap-
home, she picks an ing, and nching knees. As for the gera
edible nasturtium nium Warerave Pink. 1t has taken to its
flower. Reeves liter- place in the garden with no greater speed
ally mul‘-w.:-llrf._:irnh:runﬂ Go T have Inarned that 1ot sl tBe s
an art. A shallow .
4 frous hirthings m the wormy cradl
hied hung on a fence , i
. : il there are fatlures and disappoint-
sprowts o design of il : F
ments, The impatiens bloom, certainly

succulent plonts ; : \

ATl R s and bloom until they die when sumimes

chickens held in dies, sick to death by then (1 say) of their
rs, But it takes more

ulong the edges of my iy pond have start-

l-.||

Oy CIICREN WITE. pwn megnwatt colore
In nearly 75 than just a while for a garden to develop
rvi llion American form and character, to touch the souls of
houvseholds there ix those who walk there
sOmearne who gr=
dens—impelled,
saye horticulturist
Anthony Huxley, by
“that contoct with
the green wild world
thot =eems to be an

AM 1OHN PASSARELLA has pilenty
if me. As & prison inmate
B s LEn NESSEE, convicted of
cliarges ||'.r-".-1|'.e assault and

kidnanpnine., he has served 11

TV ——Y vearsof aterm extending into the next cen

tury, but he gardens now and savs he
doesn't give much thought to his "red date,” or scheduled release, in 2013
'Tdon’t even car

WOTK '.'.|L|; .*':'-"-l.l.u T, ESpe iull_'-. roses. T he s, 1o his mid-40s, Passarella still

that much about getting out as long as 1 can continu.

has the face of an acolyte, but he weighs more than 400 pounds, and when he
movies. 1t 18 like the ool king ol a '-|-|!'|

We walked in single file through narrow aisles -I A greenhouse at the Mid
dle Tennessee Reception Center in Nashville, a holding {acility for prizoners

awaiting transfer to other institutions. Paszsarella recited the names of the
plants as we passed through, and when he came to a bench where there were
rose cutlings taking root in containers, he said almost in awe, " Look at that:
we're bringing life into the world.'
e center, and he said he 15 learming something
new every day —about composting (“It's amazing ) and deadheading and phl
iactors and more. And he told me he stands ready to swear by all the saints
thaf l|h= plants have made & changed man of him

The concept of |: alming the benst in a person through gardening s not new
in this country and is even older in England (the fair-minded will concede the
preeminence of England in all matters of the garden). It has long been Known
that being aroand plants can be of significant benefit to the physically and

[TLE _'11__1_"__'.' dizsabled and to older PETA0NS and inner-cily vounesters turned surh

His title 15 head gardener at t

o ‘II..:|I'..|-I'.-III rrr I::'__.;-:':I'I'II" lilfl:l






“Almaost every plant
carries o story of it
discowery,”™ says
Joanna Reed, whao
continues to garden
and sritch her crew-
elwark despite bouts
with arthritis. Now
in her 70s, she has
scoursd the region
for wild varieties
that accent her

rerowned | 7F-acre
country parden

near Malvern,
Pernnsylvania.

['he loss of his
legs to a circulation
problem doesnt
stop Eugene Bruden

from tending his
cabbage in Ypsi-

lenti, Michigan.

“Oince yvou start looking at gardens and gardening as they affect people, you
find a powerful tool,” said Charles A. Lewis of the Morton Arboretum in
Lisle, Mlinois, an authority on the relationships between plants and people
“In the process of gardening one becomes very personally involved. You
hecome aware of larger forces in the world than man-made ones.’

T VIRGINTA POLYTECHMIC INSTITUTE and State University in Blacks-
burg, Diane Relf of the Department of Horbiculture sdid that stress
levels rise and fall in relntion to the proximity of plants. “In a
public area where there are no flowers, there oiften will be maore
litter than where, say, some marigolds have beéen planted,” she

told me. Citing a study of patients in 8 Pennsylvania hospital, she said that
those in rooms with views of outside greenery recovered from surgery more
guickly than those who had wimndows [acing walls. "I hey were alzo more civil
oy the nurses

For all that, only in recent years has horticultural therapy gained ztanding
among the therapeutic sciences. One university, Kansas State, even offers
a four-year degree in the
discipling

In the detention facility at
Nashwille, selected inmnates
aftend classes and work In
the greenbhouses for a period
nf six months. he supervi-
s0r 15 IFPSII' }'h:l]_n'nf.:- A voung

vocatdonal horticulturist.

and every weakaday he
stanids before them for 00O
minutes to explain the work
ings of plant life;

“1"ve had people in here
with third-grade reading
levels, and ['ve had college
gradusates, " Philpott said,
“and all of them are amnzed
when they find out how
essenitial plants are to the
extstence of us all.

When they discover that
by using good gardening practices they can sustain the hie of something %o
v of the valley heavy with scented bells, it follows that all
but the hardest of them will feel better about themselves and the world. (Still,

Hecent i, 5ay. a

|:.|'i:...r| i= prison; Regulor gonrdening toods coufa be fa shioned into WEAPONS,
so unsupervised inmates dig in the pots and raised beds with small plastic
eating utensils. )

The inmates n the class completing the course arrived at the prison basket-
ball court and sat under signs that read “Don't Dunk.” Each received a
diploma, and the ladies of the Tennessee Federation of Garden Clubs served
food, having put the chicken wings and other dishes through the metal detec-
tors at the entrance. The federation strongly supports the program; one mem-
ber, Charlotte Bransietter, proposed the idea in 1986

On the other side of the country Cathring Sneed Marcum has developed a
horticultural program for inmates at San-Francisco County Jail Ivo. 7, with
provisions for continued participation upon release

There is.a greenhouse and 12 acres of gardens at the jal where inmites

National Geographe, May 1002






An autumn mediey of produce ripened under the care of the Israel fumily, self-described “flower

chilgdren™ with roois tn the 360 |he Artington, Washington, spiriiual community culinaates an







Coaxing bouquets
from the soll boosts
the self-esteem of an
inmate at San Frin-
cisco County Jail
No. 7. Lest metul
tools become weap-
oins, an inmate af
the Middle Tennes-
see Reception Cen-
ter digs with plastic.
Gardentng can
soothe prisoners’
violent impulses and

irestill o nevwefourd
revercnee for [ife,

prow food for soup kitchens. " Knowing what it is to be hungry, they toke joy
pnd pride in that,” Marcom said, When released, [ormer prisoners can grow
fruits and veepetables at the garden that Marcum established behind the Just
Desserts bakery, some of which the bakery buys

As for the healing value of working in the soil, Marcum credits that for the
remission of the illness that has threatened her own life. She said it was the
therapy of the garden that gave her the strength to survive

There are now maore than 700 members of the Amencan Horticultural
Therapy Association. Among them s Nancy Easterling of the North Caroling
Botanical Garden in Chapel Hill. In those pleasant and piney surrouncimgs 15
the Learning Garden, where bumblebees hang upside down in the air to get to
the bashful flowers of o giant Selomon’s seal (Polvegonalum commalatum)
I'he garden iz Easterling’s creation, and sometimes children come here from
the psychiatric ward of a local hospital to learn about plants and soil and to
ielp heal their ilineszes.

"What the Learning Garden can do," said Eastecling. "is add a little bit of
structure to what these children see nll around them, When they enter here,
they feel like it is their place, their
warld,” Younpsters go there to teel and
améll, and sometimes to tov Lo pet Lhe
wiorme. There is usually one gmaong
them who discovers that a blade of
lemongrass held between the thumibs
makes a good whistle

N FHILADELFHIA Martha Straus
of Friends Hospital works in the
grecnhouse with men and wom-

en with emotional problems, as

wnlice and drag
nodicts (W hat & place to grow pot,
said onel. Friends Hospital, opened in
the early 18005, J'IIIIIII‘I:"I'."IIE horticultural
therapy,; it was the first in the nation to
have a L_-'.l'i---lklh'-ll.w_- for use by patients
['he treatment rooms where Straus

works are heavy with floral smells, and
that itself i part of the therapy. " >mell
is gne of the senses that have the most

impact on you, she saxd. & It Keys

witll as with aleo

yemartes stich as those of Associting
with flowers as a chalel, being with your
mother or grandmother in the garden
when thev planted pansies, feeling the
pansies brush against your hand, and
remembering they were like velvet.”
to help rid
the patients of their demons

Gardeners in America are going to

thelr memaores more than ever now, and that is being refected in the rising
interest in heritage plants and seeds. “"Take tomatoes, " said Kent Whealy
“Gardeners want them to be as flavorful and as tender as they can be, and
thev wanl tomatoes that produce over the whole season instead of coming ripe
at once. Many of the older vaneties are viming tomatoes that continue to set

fruit at each node and continue to grow all season long.”

=UcH MEemMmOries serve wel

Natiomal Geographic, May 1992






Lush greens by the
armful and the plioy
of her nephews
reward Betsy Hall
in the Telluride
Institute’s Moun-
tixin Garden, aran
elovation of 9,400
feet. As a gardener
for the small think
tonlk, Hall tests
plants and proce-
dures that boost
quatlity and output
in brief high-altitude
ETOWINg Seas(Ts.
The institute’s
wittchword s “sus-
tainahle agricul-
ture"™— organic
methods that enable
the land to yield
crops without harm-
ful chemicals or

wasteful irrigation.

bb

Whealy's husiness is saving the seeds of the vegetables grown in this coun-
try before hybridization was started by large commercial growers — before
ethylene-gassed market tomatoes put a grimace on the face of America.

Those were times when old gardeners in rural places grew Dad's Mug
tomatoes and Albino Bull Nose peppers. They grew spiny Cow Horn okra
that itched, Some teeds were passed on, but many were lost when the growers
died. In addition, the seed companies dropped many plant varieties from their
catalogs as hybrids took their place. Of the great number of vaneties of vege-
tables available in this country at the turn of the century, more than 80 per-
cent have been abandoned. Many plantsmen are seriously concerned about
the loss of this unique and valuable gene poal.®

In 1975 Whealy and his wife, Diane, founded the Seed Savers Exchange as
a means of preserving what old-time vegetables remain. Now there are seeds
for 2,500 different varieties of tomatoes in the bank of the exchange, along
with those of 600 varieties of potatoes, 700 peas, 2,400 beans, 500 peppers,
400 types of lettuce, and much more. Seed Savers is located on the 140-acre
farm where the Whealys live, near Decorah, lowa, a pleasurable town not far
from where the Mississippi runs, About 1,200 varieties of vegetables are
grown there for seeds each year, thus ensuring 8 continuing supply.

Many of the seeds were brought to this country by immigrants from
Europe. Diane Whealy's grandfather came from Bavaria, and not long
before he died, he passed along three varieties of seeds—a pink beefsteak
tomato, a fast-growing prolific pole bean, and a purple morning glory with a
redl star in its throat —to the Whealvs. It was then they decided to devote their
time to preventing such gardening heirlooms from being lost forever. And
they have done that so well that in 1990 Kent Whealy was named & winner of
a $275,000 MacArthur Foundation “genius” award.

There is now a network of some 5,000 gardeners around the country who
join in the activities of the exchange. In summer, when roadsides are drifted
with Queen Anne's lace, bundreds travel to the Whealy farm to hear talks on
gardening and to swap seeds. They sit on folding lawn chairs by their trucks
and cars. John Amery was there with two buckets full of sovbeans

“1 got these from a minister in Indiana,™ he told me. “As you can see, they
are mutated, The minister claims that was an act of God. Mutation or not,
they're low in oil, good for eating, good for tofu. Take some.”

Of all the rare seeds perpetuated there, one is unigue. It is called the May-
flower bean, and it has trailed through the history of this country for close to
400 years. No other seed in the Whealy’s collection has & documented family
history going directly back to the Mayflower.

Over the vears, as immigrants introduced new varieties into the rich soil of
places like southwestern Virginia and the Delaware River Valley, the beets
and potatoes became rounder and smoother, In 1870 a new tomato appeared
in Ohio; the skin was flawless and of a deeper red than ever seen before. And
one Calvin N. Keeney of New York State developed the first stringless snap
bean (the snapping of beans in the kitchen, the Velcro-like npping of corn
being shucked —ah, those are the ruffles and flourishes of Americana).

N FEW PLACES has the tradition of gardening remained as strong as it
has in eastern Pennsylvania, particularly in the area around Philadel-
phia. Longwood Gardens is there, near Kennett Square. It was in
1906 that Pierre S. du Pont, who would Iater become head of both the
Du Pont Company and General Motors, purchased the site where

Longwood now stands and began the development of the gardens.
And it is all still dazzling with the many fountains, conservatories, and
*See “The Workl's Food Supply al Risk,™ in the April 1991 issue

National Geographic, May 1902



perfect displays of perennmials and nnnuals, To many gardeners of mernt,
15 no garden i this country more splendid than Longwood, nor flower show
mare complete than the one held in Philadelphia each vear

Less than 30 miles north and a little to the east of Longwood is the town of
Malvern and a farm called Longview, Joanna Reed, who is 73, maintains a

country garden of flowers, shrubs, and trees there. It is o garden to which
ther gardeners come for inspiration

Javing evolved over the past half century, the garden does much of the

work itself. “If the plants like it where they sit, they will seed themselves,’

she said. " So much happens on its own in this garden. It's not an inanimate

object. It's not like a painting even. When you stop painting and go back to it

it's right where vou left {t. But vou go back to vour garden snd vou find it's
moved on, vou know. It's developed on its own."

Joanna Reed sometimes goes into her garden at six in the morning and does
not come out untd dark. Someone once put & pedometér on her to measure the

¥4

ok
-
4

thstance she covered durnng 8 day among her plants: the reading was 18 miles
ahe walks and works there amid an exuberance of plantings, seemingly o

eltortless placement but of impeccable flow and balance. There are orange

poppies and silken lamb's cars (Stachkys byvzanfinag). Basil i= in residence here
and there, and throughout the garden are different cultivars of salvia with
flowers in ks and panicles of blue, pink, pale vellow, and white

Fast a ferny place where rhododendrons grow, we came to a katsura tree
(Cercide phyiiam japomecum), and she old me it 15 one of bher favorites mn all
the garden, “In the winter,” she said, “it has all this tracery that makes it
look like an etching. In the spring, as the leaves bud out, it's just a glow of

Th
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rosy mauve, and then it s bemutiful and stately all summer. In the fall the
foligge turns nto apricol and smells like cinnamon. Now what more could vou

want from a plant?

Parte of the sarden sit so low that rainwater would collect if oot for ¢

IE CLin-
wtle dug by moles and voles: At the edege of it all iz the Penmsvivania Turn swearty too lovely o

nilce, where trucks and cars whoash biv. It bas been that way since 1951 when eat, a “wild and
the road opened, and by now, I suspect, Mrs. Reed has come to accept the edible salad™ pro
ireffic ns no more troubling than the insistent spread of Meabane with its flow duced by the Isroel

- " i L 1 L]
of crvstalline white farrdly features blos

r SOTTS afop Erecmns

.r_
(n Fhiladelphin, gardens now flourish in many parts of the tnner city. Flow

' from nearly three
the flolsam ol

ErS AL VEIeL B oW on Whit were emoty lots strewerd wit
; T L diozen plants,
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opmmunity outrench sponsared by the Peonsylvania Hortieultural Society

: Muine, Stephon
Rl il e el il

greening 18 not the be-all and end-all of a peighborhood turre- Huwler is a lord of

ng itself aroond,”™ said . Blaine Bonham Jro; EXecuive direcior ol the the feaves and s

project. " But it has proved vital in rekindling people’s spirits and a belief i1 wife, Helene, a

Lherr neighborhoods. inclodine North Phil ceiphia, one of the most devas wiater [y fairy ol
el urban areas in the country.™ thetr anmeeal Mud-

Honham and his staff of 35 work with neighborhood residents who want ti summer Night's
start a community garden. In addition to puidance and technical assistance, Dream party, The

i 8 . oy T TIE O 'l_|'| B
they supply the plants, gardening tools, fencing, and soil for raised beds "L'rifu “['L.“h .ruh
2 i _ L _ their parden of more
Lhere 15 6 waiting st of between 400 and 500 requests to establish a parden :

_ il than 2,000 species,
[he New York Botanical Garden sponsors a similar program in New Yorlk

ity called Bronx Grreen-Up. The program reaches deep into the borough,

with 30 ot in cultivation, thelug

ing one near 182nd Streel and Prospect



Noture's way has
Jew champlons as
ardent as the
Rodale Institute,
custodiaons of a 333-
acre resgarch center
rear Kutztowr
Pennsylvania,
Frowming an pes-
ticides amd chemical
fertilizers, Rodole
once was mildly
revolutionary. [is
organie gorderning
practices row are
COTTmMon, promoted
thrnugh a sticcessiul
health-oriented
publisfing house,
“The mainstreaom is
row flowdng our
ALY, COMmments one

official

Avenue called the Garden of
Happiness
["here was a man at the garden

w o s8icd that his name was Rob-

ert Smith and that he was raised
in North Carolina. He was prow

ing collard greens, There was
Maria Oreiz from Puerto Rico,
nid her crop of vegetnbles 1n

luded cilantro, an herb favored
in Hispanic dishes. Also garden-
ing there was a man who ool ec
nlder than his vears; he was short
and wirv, anod he blew ashes from
his cigarette before cutting a
huge eggplant in his piot and
110

ding it over his head NKe o
tennis champion with the Wim-
pledon cup

“Belore, there were weeds
here, as tall as vou, and the driug
dealers would hide 1n them when
the police cnme, " Austin Jacobo
& leader 1o the community, told
me. “There were junk cars here
ton, and old refrigerators.  But
now ook, It's like beauty in the
moming. You kKnow beauly in
the morningr IL's something
good. That's what the garden
meéans to us. something good.

lerry Keller is a woman with a
certatn paltrcian presence, yel
she seems al ease on o street in the
Hronx where two sneakers with
|_||__|_-7'i|-|| |.ll'.!_l."|'L'I l..":I.'.I._'ll: :.llri'r'.ll
lv from an overhead otility wire.
she i51in charee of Bronx Green
LU'p, and sometimes 1t seems {0

her that she has to fight for every

step of progress. Pointing to a section of broken sidewalk near a garden, she
sairl, "1 have a commitment from the city to fix this, but T had to shame them
inLo ;|r.|_||_g 1t ] |_],|..:'3 LD 58Y 10 LheEm. “IThere are -.'.'|||||]|." I-l.'.| _=I_||._- '.’.'._1j l '-.".'."Ir_""L !'Ii.]i

people live, so how can you allow this?

She knows, however, that the program 15 a big success, The gardens are
becoming social centers where the prevailing atmosphere 15 one of pride and
tolerance and hope. “1t's good not only for the people who participate but also
for those who just wialk past the garden and ook n, " Keller sand. ™ But right
now 1'd give my right arm to have someone give us $10,000 50 we can buy the
zt] we need [or one vear."

he program is in danger because of deep culs in municipal funding of the
Botanical Garden. For more than a century that great museum of plants mnd
trees peross the street from Fordbham Umiversity has provided inestimahile
benefits to horticulture in America. [tis a refuge sought out each year by

SO0, 000 visitors. There are people hving 1n the Hronx who hive Deen escaping

National Geographic, Moy [9%



toy the Botanical Garden for reliefl and renewal all their lives, Sometimes rI'_-_"_.

omé to spend a few hours in the warm, glassed-in old Victorian conservator

and sitting there, close to where orchids hloom beside waterfalls, they dream

of having gone to Florida for the wintet

HERE ARE CARDENS 10 De found elsewhere in New York Cily
even In the high reaches of Manhattan's towers. Ketth Corlet
clesigns terrace and roof gardens, but sometimes the views are
such that it is best to close the garden off and let the pleasure flow
from within, He does that with vines such as wisteria, set to grow
vertically and overhead, and with evergreens. All are planted in heavy con
tminers. In high-rise gardening, consideration must be given to the substantinl
welght of moist sail and to temperature differences 20 or 30 floors up, and — it
1= no simall matier—ihe tretght elevator had better be working
Eeith Corlett, who was born in England, is clearly a man in love with New

Fhe Gift of Gardening



A scouting trip

to Russia by High
Altitude Gardens
vielded pungent red
MUEEets krown s
Grondpa’s home
papper (helow,

at right}, grown
tndoors year-rownd
or windmesills in
Siberin. The Ket-
chitmn, Fdaho, firm
trades in seeds of
regional plants such
s Crrvgt Hasin
wildrye, at left, and
a herbaceous Tower
cirlled siiey [upine.

York. He despairs of those who complain that the city "is not what it used tn

hie.” To that, he replies, *New York never was what it used to be.”
Still, the city garden on the terrace is cherished mostly for the anti-urban
|| iI5 3 |'|:'|:|'-=!- biom of peace andd well I"t' 1. .lIE'i 11 :..'.”'

not anly on sophisticated gardens in the sky but also an the one in Portland,

embrace it provic

Oiregon, where Geraldine Haves has planted snapdragons in front of the
house —m old |-|:.-|~1--I|=I-- tires painted white — and vepetables in the back. Of
Lhe peas, she swid, " 'They upped | nicely this yvear

It falls too on the mistress of & 12, 7=-million-dolinr mansion on Lthe Fast
Coast, who must move because her husband 15 bankrupt, & victim of the

recession. We walked together over the great sweep of lnwns, through the giar

dens, and along the Inke bordered with yellow 1rises. She said thal of all Lhe

things that must be sacrificed now, she will miss her plants the most. " Jeweis

mean nothing to me any mare, Clothes mean nothing. But the gardens do
Bill Rogerson, a sweet-natured man, is not so introspective pbout his gar
lening. He goes about It as a prizefighter training for a bout. The idea is to
grow big, to set records for welight and size, (o come up with melons and
sgquash that put all others to shome! He holds the record for a cantaloupe
that came in at 39% pounds, “bigger than a baskethall,” and has grown &
piund watermaelon

“"Peoplee =ee mv name in £
|_|.'.'.: ALy IrI I '-.' |" .|l|.' '.'.'."|.'.'. ithi
they "-.'r:IL- asking [or my auto-
graph,” be sad, “Am thal
sickeningr”

We were about 1o =&t off 1

his pickup truck for a place o

=

hic farm in Robersonville
Morth Caralina, where

1 romised, 1 would see zoone

S

i
1
i

L]
w 3
o T

thing I wouldn't forget
He told me of collard greens
AT #ar of corn
tlong,. His

iir inchies

-
-

'.. .I'L-

i

N

wway
-

R0 inches tall anc

-

more than three fee
peanuts grow t f
We came to a place far ofl

the main rond, o clewring Lhi

iz& of a tennis court. 1here
WS SOMm |:|||-'|Li in e m i}l O
it all, camoufiaged with boweEhs

and leaves, and 1 had thoughits
of a gun emplacement. There
was 4 single vine, a huge thing
with no end. it ceemed one, 1
liter learned, that prows a foot

and a half overmght

[t was not without a certan
dramatic flair {and & smale of
devilish shading) that Bill
Rogerson then brushed ths

cover awayv o reveal I

pumpkin, the biggest pummpkin
I guess the world has ever
Known, 8 pumpkin that, o
for the want of a fuse, would



like

He wasn 't reacy 1o say ‘It hns a way to go vet,” he told me a8 we drow

v be banned by miernational agreement, a pumpkin that weighed

aff to see one of his fve-pound tomatoes

(N 5 VEGETABLES are artistrv in 3128, and at this time ol hor-

icuiturnl resureend thers are makime their mark on artistm

of form. Just as there are superstars of architecture and nterios

fesign, 50 too are there leaders in pgarden desigm. Among them
re Kyan Gainey of Atlanta, Georma, [ames van Sweden and
Wolfgang Oehme of Washimgton, D. C., Edith Eddleman of Durham, North

'

Caroling, and Ann Loveiov of Bainbridees 1sland, Washington

Chey and atherys areé giving the garden in Ameérica a new identity, Thevy're
bending the mules, and the results are something to see. There s most of all o
new linship between the plantings and the site. Plants native to o place and
maAny varieties of ornamental grasses promoted by van Sweden and Ochme
are given heavy play. -Even the lowly hydrangea wears a new respectability

Fadith Fddleman caught national attention with her design for a perennial
border emphasinng native species at the North Carolima State University
Arboretum al Raleigh. She began her work in 1983, gradually bringing life to
the mammath bed (300 feet long |
and 1R feel wide) that wis
trking and inhovative &s any-
thing on the American scene
When she finished, it was a bor-
der with ane thing or another
it bloom for ten months of
the yveus

lodav she does not set oul
with any preconceived effect i
mind. “In designing a garden,’

1w smid, 1 ostart with one

plitnt, then 1 connect othes
plants to 1t, and other plants
to those. It's an arganic thing
| ltke L0 think of myself as
plant chémist

It s nét 50 much coler that
Eodieman strives for with hoer
rlestens, althoueh she certmnly
achieves that, but rather how a
plant stands, how il 5 shaped
and. textured. She may start
with a vucca, spiky and sharp as
v sword, and end with the soft
:I.I
NMoonbeam coreopsis, but there

are no Jarring transions in thi

ow button-like bloom of

muddle, only Inendly foils.
Farther south Ryvan Gainey
5 much in demand as a par
den designer. He is 8 roman
tic, and to him desigh involves
not only 1

nouse and other syre Hnnaings

&= FRreEn Dul the

I T .
as well. Indeed, 1 wasz along

Vigtlant protector
Hohert Sacilotto
examines the “beau-
Fiful and amusing™
msect-pating
pitcher plants he
grows by the thoo-
SOnads tn S innards-
ville, Virginia. To
felp fund o pres-
eration project, his
micrsery distributes
g dozen varietics of
the plant, which has
thwrindled alorg with
itx wetbands habitot

A sweet, thick-
girirened watermelon
grew from red seeds
found by Arthur
Combe in 1921 in
in Indign cave in
Arizona. Alveia
Walsh, Combe’s
gredat-gronddonshier,
holcds a descendant



The gqustere harmony of a Zen rock garden gets painstaking grooming af the Bloedesl Reserve,

1 150-icre sanctiary on Bainbridge Islond, Washingron. Replocing a swimming pool on the
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in the words of reserve director Richard Brown, “to inspire and to refresh the human spirit. ™







when CGainey visited & wenlthy chient in an Atlanta suburb to advise her on
what colors to use for painting her house. He did not want the structure to
clash with the garden.

"It's all very important, and it has to be all woven together,’
mean the combination of plants, trees, g
tion. And the patterns, the stones, realizing where the sun's going to come in
the wintertime: It is all very much a lableay vivant. It changes with the sea-
sin, and it changes with the way the wind might do something, or the way the
sun might catch something. It 15 a combmation of that which is living and that
which is still life, It is gardening, and it s the most complex form of artistic

hie sased. "1

rass, Hght, air, space, garden decora-

expression there is.’

UCH SERVICES AS GAINEY PROVIDES arg not for the poor, not even for

the average gardeners of today, who do not aspire to peacocks on the
iawn or formal groupings of box (the reference is to boxwood, but in
efitist garden circles it is considered loutish to use all the word). They
are concerned more with the garden as a personal thing and as
a statement of environmental concern

Americans dump 69 miilion pounds of
pesticides on their gardens ind in their
homes each vear, As much asa tenth of
Lhe urban water supply has been tainted
by the chemicals.

fHut the trend now 1s to Organic gAr
dening and bilodegradable materials
New-wive gardening demands old ma
nure. Photodegradable plastic mulches

are heing
with theseasons. Theyaredarkinspring
to abzorb heat. then lighten to reflect
INLETSE SUMIMEr SUn
INE an aliernanve to chemickl sprays and
powders: genetically engineered pesti-
1des in which bacteria that are denrd but
loxic to ingects are spraved on plants
Ann Lovejoy, & leading writer on gar
dening subjects, told me she never uses
chemicals in her garden in Washington
State, Y1f
need chemicals, throw

.":J'.ll'l IIlll."'n.l=.l.-=[ SENAE (loee i FI'::I|-:-._:1|IJ'|-: -'i_-l'l'l'.

:"-'r'|l'|li'l-: thal change color

=C1entists are Lest-

something 18 50 sick that you

':I :I‘.I.I.Ill}.lll :I-I..lL

something 1o grow something elses"

I'o all that, the rose grower is likely to
say ves, but what of the aphid? What of
the black spot and the mildew and all
the other curses laid down on the most
beloved of flowers? How are they to be
controlled, short of chemical warfare?

Lhere is
more gardeners are seizing on it. They are planting old-fashioned, disepze-
resistant roses, including those that grow as shrubs and those that take to a
trellis or mowall like Spiderman. The incomparable scents of those roses are
being rediscovired, and for the gardener now of an age to remember, it 1= o
return to a tme when it seemed that Old Blush bioomed 1 every yard

There s a place in Brenham, Texas, called the Antique Rose Emporium,

an answer, and more and

{he LGrft of Gardening

Rusting cons and
old rires coversd o

vacant lot in the
Paint Breese neigh-
barhood until its
transformation by
the Philadelphia
Green program. The
ey’ Ferry Ave-
nue garden yields
cabbages for Lormi-
migue MeConnell

and her auint,
Martie Robbins,
who cans much of
her produce.




A kaleldoscope of
tomuatoes disploys
11 of some 80 wiri-
efies grown by
Chino Nojo, an
upscale truck furm
in Rancho Santa Fe,
Californio.

Artfully grown
Japanese red mus-
perd and other salad
greens are gathered
at the Center for

and the man who rons it, Mike Shoup, 1= a rose rastler. He goes around the
Texas countryside taking cuttings from antique roses he inds m cemeteries
and in fields where houses and other butldings once stood. He {inds them in
mast any place touched by the history of early settlement in the Southwes!
For all its violence and hardship the frontier in America was not without the
sweet bloom of roses

“We have collected about 500 varieties of ald roses, " :-"EI.I.II.J]:I =nid,. Yand we
offer about 220 in aur catalog. One prohably goes back to before the time of
Christ, having survived through cuttings taken through the vears.”

The settlers came with their cuttings, sometimes stuck in potatoes to keep
them moist. They would grow in the soll of the new places nnd serve as a
remminder of the old. One called Harison's Yellow was brought from New
York and came to be, some béhieve, the * Yellow Rose of Texas.” As Shoup
said, “Roses are beautiful, and vou have the bonus of history."

We were on a rond where the dast few gray and gritty, and we came to

Seven Generations
in Decidentol, Cali-
formin, Financed by
the philanthropic
Ci 8. Fund, the cen-
ter dondtes vweg-
eloblex and cut
flowers to people
with AIDS.

Addie Breedlove's house, to where the soil is so poor that her front yard is
without a blade of grasz. But she sweeps the dirt lightly and rakes it for & nice
pattern, and savs she can't do it much longer because her shoulder has been
bothering her since she drove the horse that pulled the plow, Sheis 91

What Mre. Breedlove does have in her vard are somé roses that jre at leas
150) vears old. She doesn’t spray them, and yet they are healthy and the per-
fume remains strong. There are China roses among them that Oower so fully
and so fast that they are rarely seen when not in bloom.

“The Man up there,” Addie Breedlove said, pomting to the sky, “told
me just as certain as I'm talking to you, he told me to get outside or else

Yational Geographic, May 1902
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Masterful at gar- ["'m guing to die in this house. 5o 1 get out and work with my llowers, ant
derting as well as shtooee. 1 tell vou I Hke that

statecraft, Thomas In one form or another, hundreds of thousands of Americans are expressing
Jefferson tended the came sentiment. Doan Barker i85 50 tond of gardens thatl he mves them to
plants from the Old

World and the New.
His garden at Mon-
tHoello, restored in
thie 1980 was his

the poor 1n Portland; Oregon. He goes o Lthelr houses with Irames for ralsed

edds ond makes a garden, putting in <ol and leaving seod or plants and tertt-

zer, Some years after serving in the Marines in Vietnam, he was robbed af

unpoint. He resolved then “to alter the social environment.” With his Home
|

oy + = FrlETTITIE e il ITrTiL B ;_ | 1 '.I.-. Lo ga -..-I s !... =+ e ..\_
et *No s Gardening Project, partly funded by the federal government, he feels he

pation is so delight. doing thal

fiil to me,” he wrote, When [ give someone a vegetable earden, he or she comes to understand
“as the culture of compission and so do thetr néghbor s Barker sald. "“In addition. the vegs
the earth.” table garden gives them self-esteem and self-reliance. Their health and well

belng Are imoproved. 1t work



Lrivrdening aoesn | L'E'!'I '-:-|'|' NE COMITEE O WiInLer L here are thi LAEHIOES £0

Farl — Park i |'|| War SICLE La '| =, .'|"|"'|:I|' |'|--'-.-.--r |':|!"|. ol il of the oth-

ot 8 !..II-I 1A II'Il i 'II il II'!ll" :_-. | S 1] !_ L I-'. L ST 1l ! 48] EI|||: 15,
for example, Smith & Hawken with its offerings of very good but pricev tools
twith handles of ash "that are warm to the touch™). The hinancial history ol

the California company might serve as a metaphor for the great rise of interest

N garcening over the past doxen vears, In 1980 the firm’s business amounte
L today the Higure 5 miullion dollars. Paul Hawken, who runs thi

company, believes the gardening rage will continue: “ Nothing will change it

ol advertising, not anything [ do, not anything you do. It's fjust the natural

.l .' I"- ¥ ' T i ' | i ' | I: - . --I ] -
|- e north anad south, east and west, cvervwhere there’s | At LD Frow

middie-aged and halfway home, and digging like there's no tomorrow L]
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FOR NATIONHOOD

A bust of native son Joseph Stalin takes an honored place at a dinner in Georgia, a new state made

of hope and civil war and paradox —where one faction's democracy is another's tyramny.




Old enough to remember,
voung enough to hope,
87-vear-old Dimitri

Bostoganashvili savars the

rebirth of freedom after
casting his ballor last Moy
it [ocal elections, among
Georpia’s first democratic
elections in 70 years, Here
in the viliage of Lemin-
Machkhaamni, and throwgh-
out the nation of 5.5 million
peaple, long-vutlowed
national flags were pulled
gt of mothballs as (feor-
pians gttempted to pick up
where they left offin 1521,
when three short yvears of
independence ended at the
hands of the invading Red
Army. Though the Bolshe-
wiks hod promised a work
ers paradise, what they
detivered was a new form of
Russian imperialism, hord
gn the heels of 117 years of
autocratic rule under the
tsars, Unrelated o the
Slavie Russions, Georginns
speak o distinct Caucasian
Wnmgnoge, written in o
unigue alphabet.







On the high slopes of the
Caucasus Mountains, shep-
herds seek summer pasture
for the hupe herds of sheep
they have driven as far

s a hundred miles from
Creorgin's castern steppes,
Despite (ts formidabie
mountain barriers, Greorgia
endured scores of invaders
through a tumultiows
history that also included
maments of glory and
greatmess. At the end of the
12th century, under the leg-
endary Queen Tamara, a
porwerful (reorgian king-
dom ruled much of Cauca-
&ta. Heset by Perstans and
Cttoman Turks from the

I 5th century on, @ much
fragmented Georrian
nation increasingly looked
north of the Caucasus to {18
mighty Russian neighbor

for protection. Under Tsar
Alevander [, most of Geor-
gia was pathered piece by
plece into the Russian
Empire early in the [9th

certury,
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(1] WILL HAVE TO BREAK the
wings of this Georgial” declared
Joseph Stalin, *Tear them apart!”

With these words the Soviet dic-
tator vowed to smash the "hydra
of nationalism™ in his native
Greorpia. Today communism is
dead there, and the country, one
of the smallest former Soviet republics, has
finally achieved the independence 1t dreamed
of during 70 years of Soviet rule.

But instead of jubilation, anguish filled the
Georginn capital of Thilisi as 1992 began.
Along Rustavell Avenue, which I remem-
bered ac a leafv street where citizens took
evening strolls, the way was blocked by
burned-out tanks and buses. Georgia's first
popularly elected president, Zviad Gamsa-
khurdia, had been ousted from power by
sheer force, proving that
it is easier to break away
from the Soviets than it is
to start A new democracy.
Gamsakhurdia had won
the henrts of many of his
people by leading them
out of the Soviet Union,
but he had since squan-
dered the good will by shb-
fling dissent and silencing
his opposition.

"To call Gamsakhur-

Creorpia traces its origins back for
millennia, to what scholars believe

native Georgian, Shevardnadee accepted
honorary chairmanship of a group of opposi-
tion parties called the Democratic Union.
Still, Georgia's future remained uncertain

The violent turn of events seemed especial-
Iy tragic to me, for I had crisscrossed Georgia
with photographer Tomasz Tomaszewski in
1991, just as the republic was stretching
its wings after the long years of Soviet rule.

All things seemed possible. I could see the
country's immense potential, Rich in farm-
land and minerals, Georgia is tucked between
the Caucasus Mountnins and the Black Sea.
It iz a land of gently rolling tea plantations,
age-old vineyards, and sweeping vistas thal
wiould be the envy of any tourist board.
There was great energy and spirit in the peo-
ple, who had been among the first wo declare
their independence from the Soviets, at a
time when it was still
dangerous to do so.

This 15 the story of how
Georgia began its perilous
transition to democracy

in the springtime of 1901,
the vear it tried to shed

the terrible legacy of
Joseph Stalin and stand
on its own, When |
arrived there, the coun-
trv's mood matched every

cliché in the book—it

din & fascist is Probably rian Whchetod fooe of the Soviee Was sunny, the vines
going too far,” said yoke, Georglans last year with- were springing into itﬂ.t: .
Nodar Natadze, respect- stood a serape with dictatorship the countryside was a riot
ed academic and leader of under their first popularly elected of flowers, and every

one of numerous polit- president, Zviad Gomsakhurdia, Georgian was brimming
ical groups. “But he did Reacting to his mutocratic rule, with confidence —the

lack democracy, and he
effectively replaced com-
munist rule with his own
one-party rule.”

In the struggle for pow-
er at the beginning of 1992, more than a hun-
dred Georgians died at the hands of fellow
Georgians. National GGuardsmen who ousted
Gamsakhurdia claimed power under a
quickly organized military council, which
promised new elections and & fresh try at
dempcracy, The council even declared it
would welcome the return of one possible
candidate for office; Eduard Shevardnadze,
the former Communist Party chief of Georgia
who later gained fame as a reform-minded
foreign minister for the Soviet Union. A

L

angry opposition groups filled the
streets of Thilizi lost fall, including
those rallying under a monarchist

party's flag (opposite, at left).

kind of overconfidence
that blinds people to
impending disaster.

The story begins in
Stalin's hometown, Gori
I was about to go to bed when a local man
cam# to my room, “Something terrible has
happened,” he said, lips trembling.

Through dark streets he drove Tomassz
and me to a morgue to inspect the body of
15-year-old Zaza Kakashvili, who had just
been killed by Soviet soldiers, Zazn and his
school friends had been playving soccer in a
corner of a Soviet Army base, when an armed
soldier and two officers appeared and ordered
them out. Zaza tripped trving to escape.

They shot him while he lay on the ground.

National Geopraphic, May 1902
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where he lav in an open coffin, his way around.”
goccer boots at his feet and an odd ool ' weveral thousand
ection of objects near his head — bottles of en and their parents gathere

champagne, cigarettes, chocolates, mineral LAra S srhool ust ACross the str

witer, wafers. His mother, just 36, walled where Ionseh Bessarionm Jughashvili
mtridlably over his face: "My lortured was later known as Joseph Stalin
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protest march past the Bed Army garri-
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1 the procession continued, pasl




Nt just for a bountiful harvest were the faith-
ful of Alaverdi lighting their condles lost fall.
Im the town's I 1th-century Georgian Orthodox
cathedral, an elderly parishioner with an
offering of chickens for the harvest festiagl
giso kindies a commemaoration for Georgia’'s
muartyrs in the strugele for freedom from the
soviet Union. With its own patriarch, Geor-
ria & church, dating back to the yvear 337, 15
nearly seven centuries older than Russia’s,

ey huried the hboyv wath his boots, wafers
and champagrie

Unly a few Georpinns—mainlvy intellecta
ils —recoghize such barbaric events as part of
the legacy of Stalin. For the majority, espe-

1ally 1n the villages, he remains a Georgia

hero, The little hovel in Gorl where he wis

botrn was turned into a shrine, surrounded b

-
. ¢

marble pallars, during the dictator’s lifetims
CNE T e N Y SU— MO one sugrests destrovine it

dehind i, the huge musetim dedicated
statin s life 13 closed for Y reconstruction.”™
But the views of the museum director, a
doughty matron called Nunu Amirejibi, sug

gest that it will remain a place of homage

‘I

v personal opinion is that Stalin was o
preal fipure. You can™t say he was all bad "
Wik he a criminal?”™ 1 ask, as we stand in
Lhe eeriest part of the museum, where Stalin's
denth mask les in 8 darkened sanctum,
picked out by a shalt of hight
nere were others around him who did
evil things, Stalin could oot know everyvthing
Ehat was FOINE On !
Catside, th the shady, tree-lined Stalin
‘ .'lll.'. ENUE, Wil .il FUNS [TOET I'I'-' Mustunm 1o tne
nuge Stalin monument 1n front of the Lown
" hall, I ask passershy what they think of him
. “Unlv enemaes of the countrv were killed

mder Stalin, not innocent people
the town hall and down the avenue back to " He was powerful, a Georgian known all
the school, vier the world, that's the main thing.'
Here, s school friends and teachers made One criticism emerges: “He did not do
speeches, Y Let the Russians remember: A inything for Georpma. He was a bad Geor

Lseorgian greets a friend as a friend and 2 foe  gian, because he kept as in the Empire.’

as a foe.” " Lara, you join the martyrs of the It seevms strange that people who so love

indlependence strugele. Giod, take your son.’ their independence and country can feel any
suddenly the school be

farewell to Lhe deuwd bovy—aod the coowd murdered thousands of ¢

| TRTVE CFIT L 1AS] thing charitable for the man who ja

el o

@ir kinfolk and kept

wiEDt as oné. Laza was carred to the ceme their homeland so long under subjugation
tery above the city. In the army base down Perhaps their view tllustrates pride in a
Delow, a4 Joviel tank revved 1ts engine native son who maie a name for himself
throwing up a cloud of dust, The mourners stalin,” they seem to be saying, “was &
closed their eves 1o this needless provocainon manster, but he was our monster,”



“I have no money and no way
out,” suys Esma Kogsayewad,

whozge home in the South Ossetia
capital of Tskhinvali wos
haombed in September, while her

hushand was across the mown-
tains in Russin, seeking guns
in the autonomous republic of
North Ossetin. Losers in the

rush to freedom, Georgia's




Cissetian mimor ry ;I'l'."l'll'lll.'l"l'lI VL=

lent reaction from thelr nedgh-

bors by declaring sovercignty for
thelr rerion o Ornauncirne
their destire to jorn Russia

Nhought to descend from an
arcient people called the Alans,

hased [ongudaire unrelaoted to

Creorgion.
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A bloodhied but lucky s wvar

of the Ulssetian conflict
receives treatment in the
fsiehinvali hospitaul. Menn-
wihtle, a hoastily builr coffin
I'I'l.'h”"" awsILts one of those
less fortunate

reorgions believe that
South Cesetion—formed in
[ 922 when Stoalin was
nationdlites commissar of
e Soviel Unton-—wits
pmvented to Iimit Greormlan
power. Ossetians, however,
boae their clizims of sover
CLgnly on a Nistoric presence

i Bhe reglon




elegant curving characters that bear no
relation to Latin or Cyrillic.

Sakartvelo, or “land of Kartvelians,” as
they call it, embraced Christianity in the
early fourth century, “That was 650 years
before Russia did it," savs Soso Chkhaidze, a
Georgian filmmaker, explaining how this
nation views its northern neighbor as some-
thing of a latecomer to civilization, But
Georgin succumbed to regular invasions by
Mongols, Persians, and Ottoman Turks after
a period of flourishing nationhood in the 11th
and 12th centuries. And by the end of the
18th century Georgia had to look to Russia
for protection from its Muslim enémies. It
was the beginning of 200 years of Russian
domination from which the Georgians are
only now emerging.

“We had an ancient language, but we sud-
denly had to conduct our affairs in Russian,”
Sasa Chkhaidze told me, referring to the
centuries-old insult as if it had happened just
vesterday. “And our monarchy—the symbol
of Georgian statehood —was abolished.”

Under the tsars the land of Sakartvelo
found itself n mere plece of the Russian
Empire, its language and culture suppressed.
After the Bolshevik Revolution in 1917,
Georgia enjoved three brief years of indepen-
dence, recognized by Lenin’s Russia and by
the United States and Britain, But in 1921
the Red Army invaded and annexed the
repitblic. The Georgians had to endure not
just Russian domination but communism too,

The scars remain in every Georgian’s
mind. When the communists were finally
routed in the multiparty elections of October
19090, the situation spun out of the Kremiin's
control. The new government immediately
set about demolishing the Soviet system with-
in the republic. The communist-dominated
organs of local government — the soviets —
were abolished and replaced by a system of
prefects, appointed by Gamsakhurdia,
and popularly elected local assemblies,
known as sakrebule. Young Georgian men
were encouraged —not that they needed
encouragement —to join & new National
Guard instead of the Soviet Army.

By the time of our May 1991 vist, the
enormous statue of Lenin that once adorned
Thilisi's central square (now called Liberty
Square) Iy in & junkyard outside the city,
headless but still clutching the proletarian cap
in an enormotls bronze fist.

6

ANY GEORGIANS are convinced that
the Kremlin is to blame for the
bloody conflict in the region known
as South Ossetia.

It was Stalin —as Lenin's nationalities
commissar —who created an " autonomous
region” within Georgia for the Ossetinns
{who unlike the Georglans had supported the
Bolshevik Revolution), 1t was intended as a
booby trap for future Georgian secessionists.
The division of the Ossetian people between
North Ossetia (in Russia) and South Ossetia
{in Georgia) ensured that any Greorginn
attempt to escape from the grasp of Mother
Russia would bring a storm of ethnic unrest.

When Georgia began itz moves toward
independence in 1990, the South Ossetians
declared their sovereignty and, at the same
timne, expressed their desire to remain within
the Soviet Union. Within weeks the region
was engulfed in civil war. By the time we vis-
ited in midsummer 1991, many people had
been killed, and the area had been turned
into a patchwork of Georgian and Ossetian
communities, whose members were separated
from one another and afraid even to travel
through the other’s territory.

The entrance to the region’s capital,
Tskhinvali, was barricaded with barbed wire
and sandbags and guarded by Soviet soldiers
and armored vehicles, Knots of Georgan ref-
ugees stood around, staring down the road to
where their houses had been burned down.
“My father was taken hostage 16 davs ago,”
said one Georginn, drawing deeply on a ciga-
rette in the cold wind. 1 don't know if he Is
still alive.”

Other groups of Georgians awaited a mili-
tary convoy to accompany them through
(Jssetian territory to their villages. We per-
suaded a Soviet Army major to escort us into
Tskhinvali, There, Lenin still glowered down
from statues and wall plagues, and commu-
nist slogans abounded.

“We get all our food now from North

A bonfire for the vanities of a fafled regime
consumes ronsacked documents in the court-
yvard of the parlioment bullding in Thilisi

after President Gamsakhurdia fled from his
undergronnd bunker here on January 6. Show-
ing their contempt for the once popular leader,
who won 87 percent of the vote in last May's
presidential election, demonstrators delighted
in tossing his likeness into the flames.

National Geographic, May 1002
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Ossetia, through the highway tunnel under
the Caucasus,” an (ssetian woman told me,
“Georgia doesn't feed us. They just kill us.
They pull out people’s fingernails, gouge
their eves out, burn their houses,"”

(I often heard Georgians tell exactly the
same stories aboutl Ossetians. OUn alater visit
to a Georgian village inside (ssetin we were
shown a smoked-out bus in which, it was
said, four Georgians were doused with petrol
and burned to death. )

In Tskhinvali some Incal people took us to
see a fresh gravevard outside school number
5. whetre victims of the “Georgian [nscist ter-
ror" lay. Here, Ira Bigulluyeva, a historian
from Ossetia, herself married to a Georgian,
asked why the West did not support them.
“The Georgians are liars, Their hospitality
miasks their cruelty, their hatred, their hvpoc-
risy. Their tragedy is that they followed that
murderer and sciom, Gamsakhurdia. It was
he who went around saying, 'Georgia is for
the Georgians.,” We had to look to Moscow
for protection.”

After the August 1991 coup attempt against
Mikhail Gorhachev, which the leaders of
South Ossetia rushed to support, the situation
hecame even worse. The intensity of violence
and bloodshed grew, and more Ossetians
joined the 50,000 who had already fled north
to their kinfolk across the mountains. It was
hard to imagine how the two communities
could ever again live at peace.

WONDERED WHY GEDRGIANS, embarking
on a new future, should spend so much
time thinking about their traditions and
past. “History,” Gia Bugadze, a 34-

vear-old painter from Thilisi reminded me,
“is the only real thing we have in Georgia,
The present doesn’t exist yet.”

As Georginns move from their turbulent
past, the danger is that they will lurch from
one form of totalitarianism to another, this
time based on nationalism instead of comm-
nism. With no tradition of democracy, either
bhefore or after the Bolshevik Revolution, the
peaple have little 1o guide them.

In the village of Zemo-Machkhaani,
tucked in the easternmost corner of Georgia,
we saw democracy bravely struggling to be
born, amid chaos and farce. With all the rules
changing, the citizenry seemed confused,
uncertain ahout how to proceed on their own.

At three o clock about 400 men and women
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gathered under the shade of fir trees and
birches in front of the village hall. Above the
building flew the flag of independent Geor-
gin—the color of dried blood, with one black
stripe and one white one in the corner.

The occasion was the election of the vil-
lage ¥ mayor” —the head of the 26-member
sakrebulo. The election was to be supervised
by the district prefect. But he failed to turn
up, and the public meeting turned into a
forum for pent-up grievances.

A young man called Onise appeared on
stage and began commanding the proceedings
with a megaphone, and it soon became clear
that there was a small political crisis going
on in the village. Onise was determined to
become headman, and many villagers clearly
supported him, but they knew the prefect
was going to propose a different candidate.
“We must tell the prefect exactly what we
think," shouted Onise, to applanse.

A little girl got up and recited & poem she
had just written about Merab Kostava, the
most respected of Georgian dissidents, who
wits killed in a car crash in October 1989 and
is now tréated with the reverence the commu-
nists once devoted to Lenin, Onise took his
cue and barked into the megaphone: *'The
blood of Merab Kostava musi not go o
waste, The prefect's absence today demon-
strates his contempt for democracy.,”

The meeting, for all its nationalist and
anticommunist sentiment, had a distinctly
Soviel flavor: the invocation of revolutionary
mirtyrs, the declaiming of poems, and the
adulation of the new leader.

A man in a Panama hat got up and started
speaking about Georgiz's national poet,
Shota Rostaveli. The point of the meeting
seemed to be well and truly lost, and the
crowd started jeering as the man rambled on.
“1 think you know about my case,” he said,
his voice beginning to tremble. My cars
pricked up, expecting to hear a tale of perse-
cution. “It's two months now since my bicy-
cle was stalen,” he continued, haltingly.

“We're sick and tired of vour bicvele,” a
woman shouted from the crowd, and the man
in the Panama hat meekly left the stage. The
meeting brake up. No mavor was elected.

A week later the prefect finally turned
up to supervise the election in Zemo-
Machkhaani. The law required that the new
leader be chosen by the members of the vil-
lage sakrebulo, but an irate crowd outside the

National Geographic, May 1992



Civil war victim Sandro Shaismeloshvili receives a hero’s farewell from his family and
comrades-in-arms in Thilisi. The 18-yvear-old was a member of the Mikhedriond, or “horsemen,”

an armed paramilitory group that fought ro topple the Gamsakhurdiao regime. The youth was
gitid to have been shot in the legs by Goamsakhurdio’s bodyguords, tortured, and left to bleed
to death. He was among some hundred people killed during the fall and winter conflict

village hall demanded the right to choose him & huse matority, Aleeady chosen as oresident
themselves, Unise, now stmitting around |1k by pariiament. soon he would have a nooular

a bantam cock in an electric blue sult, stirred  mandate too, Winning 87 percent of the votes
things up again, warning that the prefect may have fronically contributed to his down-

uld not be trusted to run the election fasrly [all by encouraging his many excesses

=6
I he [rreiecd undeterred, went behind closed One week hefore ) ling dav. we hard an
doors to conduct his business with the village opportunity to observe Gamsakhurdia al
sakrebulo. Onise was defeated, the prefect’ close guarters. We joined the presidential
candidate won, the viklage's Nirst exercise in motorcade on &8 whirlwind tour of eastern

democracy had fizzled. The prefect slippe: (seorgia. Tomasz and I, traveling in car num
away to his waiting black car and sped out er 7, could scarcely keep up with the pres
of the villag dent s bullet-prool Mercedes-Benz as it

By mid-May Georgia's first presidential scorched down highways built for mule cart
election was in full swing. The result was a scatterng ancoiming Ll
foregone conclusion: On May 26, 1091, Zviad First stop was Lurjaani, Known outside
Lramsakhurdia, 52, sometime anticommunist Lreorra for its excellent wine. At the town
dissident and political prisoner, would win by hall the president had a rather stramned
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As the parliament building burns behind them, opposition fighters embrace upon learning that

Gamsdkhurdio and his cohorts hod left their bunker and Ted the country, When the fires cooled,
many of Thilisl’s landmarks, like the communications huilding (abowve), were left s ruined testo-

ments to Georgia’s violent rebirth by fire. Fortunately, most of the damage to Georgla’s beloved
capital was confined to a mile-long strip along Rustavell Avenue and Liberty Sguare,

meéeting with his prefect. After a few sen-
tences they ran out of conversation. Someone
turned up the television to ease the silence
Then Gamsakhurdia beckoned me to it
beside him, and for most of the next half hour
he conversed with me in Englizsh.

“Surely all vour opponents cannot be
warking for Moscow, " | snid

“¥es, they are, " said the president. “ You
know, peaple call me a Mussolind, a Saddam
Hussein! Have vou ever heard of a dictator
who allows his opponents to speak?"

He came across as a lonely man, uncom-
municative and obsessed with visions of
persecutions and KGEB plots. He sat alone,
slouching and stauring into space, as if he
could see the disaster approaching.

By chance, the campaign tour took us hack

Georpia Fights for Nationhood

to the village of Zemo-Machkhaani, where
we had last seen Onise, the cabble-rouser, in
defeat, While Ccamsakhurdia campaigned,
COmnize rushed up to tell us the news

“1 compiained to the government about the
prefect’s conduct of the election last week,
and the deci=nnon was reversed.” Onise was
the villnge leader

HERE will this tortuous road to free
dom and democracy leadr Can
Lseorgia survive on its own ? Few

countries can boust such a variety

of landscapes and climates. In the north the
snowy peaks of the Caucasus are ideal for
mountanesring and skiing. In the west are
beaches that rival those of Greece and Tuar-
key, with =carcely a foreign tourist to be seen
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In the lond of the Swans, one
of many subgroups that make
up the Georgion nation, the
villape of Ushguli harfes back

for med ieval times. The rusred

peaple of this aipine region
known as Svaneti, built their
famois walchrowers b guard
against imvaders. Situated

hich in the Caucasus, Ushguli



pocupies a part of Georgia
known for its resistance to

aqutocratiec Aule, A tale from

thie 15th century relaotes how
1

all inhabitunts of the town

shared egually in the execu-
tion of a would-be overlord by
pulling together on a string
attached to the trigger of a

rifie pointed at his head




The subtropical hills of Atchara are a
delight to the eye, while Borjomi and other
mineral spas of central Georgia and the vine-
vitrds of Kalkheti could vie with the best in
the world. Before the recent unrest, Thilisi
was a charming capital city with tree-lined
boulevards and a cosmopolitan atmosphere,
thanks to the mix of peoples— Geargians,
Armenians, Jews, Kurds, and Russians,

If Georgin develops its tourism and learns
to package and market its marvelous wines,
champagnes, and brandles, the nation might
well thnive. But transforming the rotten econ-
omy will be a struggle, and it will sureély
entiil much poverty and strife.

OMMUNISM ROUTED the middle classes,
the bourgeoisic that makes capitalism
work. Ironically, therefore, the key
peaple in the new free-market economy

may furn oul to be the same as those who
reallv ran the communist one —the " Mafia.”
The term, which has nothing to do with the
fmmilies described in Mario Puzo's novels;
refers to the secretive group of entrepreneurs
who figure a way to move goods through the
nation's underground economy, often At
gnormous profits,

Through an acqguaintance in Thillsi; I was
introduced to two members of this under-
ground world. The first—who suggested |
call him Irakh —took Tomasz and me toa
restaurant that was closed, hut which pro-
duced a sumptuous banguet for us at the snap
of Irakii's fingers, He did not pay for the
meal, The manager thanked him unctuously
for having comé

Owver the merl, Irakl told us about the
“thieves' law™ and ethical code, First of all,
he 2aid, they prefer the term *thieves" to
“Mafia" The thieves, he said, were scrupu-
louzly honest with one another and came mto
being only to compensate for the total failure
of the former Soviet planneéd economy
Thieves were found at every level, from gov-
ernment mimster to factory manager to shop-
floor worker. The system of payments and
kickbacks made sure that the creaking system
at least produced something. Fach thief was
on & “salary™ appropriate to his level in the
network. Unlike the Mafia in Americn, this
one never went in for murder: If a new boss
with no thieving affiliation was appointed
wha threatened their livelihoods, they did not
kill him; they just bought him off and made

|04

him one of them. Salaries might have to be
raised a little, but the system remained intact,

Our contact whisked us off in a car ong
night through the darkest Thilisi strests to
meet what he called a “real” Mafin boss m o
mansion the boss was huilding for himself.
Geno, a slight figure 1n & black silk shirt ana
white trousers, met us and showed us ground
his new home. “1t 15 worth millions, ™ he con-
fided, “but | never paid a kopek. Every
ounce of cement, every piece of wood, every
nail, was donated by my friends."

"What did vou give them " 1 asiiceo

*1 stand by them every minute, " said this
Thilisi godfather, with greal solemnity. "Any
time of day or might, if they're in trouble or
need help, I'm there.”




Where Staolin himself once
soaked, women take the
wadters at skhalfubo, whose
naturally radioactive
springwaters are thought to
iMTer remadies for a number
of maladies. Saome 8O miles
southwest, near the city of
Botumi, three tourists cloim o
normally crovwded Bluck Sea
peach, thanks to a slump in
Poudrism caused n part iy
political upheavals, Modest
gttractions by Western sfoan-
dards, the rocky shores of
Creorgia’s babmy coast haswe
tong been paradise enoueh for

rinst former Soviets.




The family cellar hos first
call when Otori Lobjanidze
takes his grapes to the wine
press; dmy S rl'll'll.". from s
east Creorgion vineyvard gpoes
for sale. Outside Thilisi, a
mian wearing the lotest fash-

ion, imported from Turkey,

parts with o week's wages for

i banguet-ready piglet. Ax
much as any other people in
thie olid Soviet Uineon,
market-saery Greorriins

have dressed and eaten well




He produced bottle after bottle of cham- the late Soviet leader; and his ability to

pane a5 we talked in his parden under the perform any economic wonder m Georgs

The other men around the tahle FExactly how he operated remained a mys

equiously referred to him as "our elde: tery. But it =2emed certain that the influenc

brother.” One of them urged me to notice of such men would grow. not diminish, in tha

how Geno shuttled back and forth to bring post-communist order

lood and drink: "It is & sign of respect that

Lhis great man should serve yvou himself.” ESPITE THE TURMOIL ANT CHANGE
Ligno, age 51, told us about his impover eternal gualities of Georgia left the

ished childbhood, Kicking about the streets of strongest IMOpDression on me. | wo

['bilisi; his school days with Zviad Gamsa- things in particular seemed to embody

khurdia and later acquaintance with the resilience and optimism of Greorgians: the

personalities as Yakov Brezhnev, brother of tand and the vins




In the region of Tushets,
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“If they ash me, I will not
refuse,” sald Jano Bagrationd
veen asived if he aspired o
affice in a free Georgia

scion of reorgian nobility,

e and s wake, Monanao,

ergjoy @ family pathering in

their ['bilisi apagrimant, dec-
orated with fomily heiriooms
confiscoted by the Bolshievils
and recently recowverad,
Under Soviet rule, techno-
erafs Hke factory manuager
Homan Kuruo rose o power
At his palatial home in
Mieskheta he shows off a pet

pEacnch.
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not by revolutions and perestroikas but by the
birth of sons and the barial of fathers, seasons
not by calendars but by the planting and har-
vesting of the vine,

INE IS THE LIFEBLOOD of Georgia,
for it is made of the sap of the earth
and the sun,” said Konstantin Cho-

lokashwvili, an old Georginn noble-
man with a shock of white hair. We were
sitting in his tiny office in the state museum in

Thilisi, which he had momentarily turned
into & little bangueting hall.

Az fomada, or tonstmaster —an obligatory
feature of any Georgian feast—Cholokashvili
wis proposing the ultimate toast, to the mys-
tery and romance of the vine. " When St.
Nino brought Christianity to Georgia, she
carried a cross made from a vine, the two
sticks tied with her own hair. When the Mus-
lims invaded us, the first thing they did was
to cut down the vineyards, for wine embodies
the Georgian soul. Wine has helped us pre-
serve our national psychology in the face of
constant invasions. It is an integral part of
our life. Some linguists say that the word
‘wine' or ‘vino' went mto other languages
from the Georginn word, ghvino. We call
October ghvinobisive — the month of wine
With wine we siav farewell to the dead and
welcome to the newborn. With wine we make
declarations of love. Victory to the vine!"

In eastern Georgia almost every rural
family has its own vines, lovingly tended
throughout the vear. “1 prune them back in
March, and they start to weep,” said an
old man in Zemo-Machkhaani, himself as
gnaried and brown as o vine.

He showed me the most sacred part of his
garden, where a 200-liter amphora, known
locally as a fvevrr, was buried underground,
only the lip showing above the surface. In the
autumn he sterilized the kvevri by burning
sulfur in it, then Alled it with the juice from
his grapes and left it to ferment, together with
the seeds and skins. Weeks {ater there was a
magical moment as the earth was scraped
awiy, the clay seil broken, and the first of
the new season’s wine scooped out and tasted
—tart, tannin flavored, cool. The remainder
was siphoned off into smaller kveyrs and
séaled until required.

And wine is reguired often in Georgia. No
occasion 1s complete without a constant sup-
piyv of jugs, filled from the kvevr, Wine is
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Unfettered after centuries of foreign domina-
tion, the people of Georgia are suffering a
crush course in notion butlding—and refuse
to scttle for less than democracy. The
couniry’s most committed “freedom fighters,”
tike this young man stonding guoard last

fall over the televizion headguarters in
Thilisi, are determined that they will not be

fooled aguain.

not simply drunk in Georgia as an accompa-
niment to food. It is a ritual, which begins
with the choosing of a tamada, who dictates
when and how much wine 1= drunk and
directs the conversation. Unfortunately it is
also traditional that all tamadas have to be
obeved, as I learned from Zezva Gochilaidze
in Tushet.

The toasts —which this experienced
tamada spun out for five or ten minutes—fol-
lowed a pattern: First he drank to the guests
at the table, then to the host's family, then
to other individuals, then to their ancestors,
then to their children, then to the women.

| offered a toast of respect to the shepherds
whose lough and dangerous existence we had
witnessed in Georgia's mountains. It was a
mistake. The tamada was so moved by this
that he produced an ibex horn containing a
liter of golden wine, “As a gesture of
respect,” he drank my health, downed the
entire contents of the horn, refilled it, and
passed it to me with the word “4laverds!"—
which meant that 1 had to make the next
toast and drain the horn.

He grinned down the iable at me, with his
great hawklike nose and eves, and reminded
me: " 1'm the dictator at this table!™

1 opted for a simple but essential toast; To
Geargin—its traditions, its history, and, of
course, its freedom and independence. 1
remarked that there would be great difficul-
ties ahead in Georgia’s fight {or independence
and democracy, but the tamada brushed it
aside. “Sure. it will be hard,” he said, " but
we'll zet there."

He reminded me that some of the commaon-
est Georgian words —eamarjobat (“hello")
and gaumaries (Y cheers" )—are forms of the
word *victory."”

“(Georgians are born optimists, " said the
tamada. ¥ You won't find anvone who does
not believe in the ultimate victory of our
small and long-suffering nation. Gaumarios
Sakartvelos! Victory to Georgial™

0
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DNA PRrofiLING

THE NEW
oLIENLE

OF IDENTITY

By CASSANDRERA FRANKLIN-BARBAJOSA
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isston accomplished: A pars thal can be bred |
erientific search finds ymrrease renetie dlversit
nvincing evidence of At the Howard Hughes Medi-

Ways inowhich mdivic- cal Instituie in Salt Lake Uity

wals differ at the most Lltah, genebicists =olate g ameall
basic level. It has produced n fragment of DINA (right) mark-
technoiogy Lthat answers ientit ing the gene that causes neuro
pestions in-areas ranging fron f[ibromeatosis tvpe 1 —an oftel
paternity to murde: painful condition afflicting one
['hrough a =2res of manip in 3,500 people worldwide with
ulations al the molecular level, hrown spots and benign tumors
researchers can now maks: Restormng health Lo levukemin
FETLAEES Of SpeCilic seQuences ol patients 1= the primary concers
DNA (deoxyribonucleic acic) if doctors who use DINA finger
[hese genetic profiles, in some prindng to gauge the sucress o
cases called fingerprints, can be bone-marrow transplants
inEFuliar pc A signature and The ability to identify inher-
stahilsh identity with far miore ited tratts transferred through
I".':.I"'i!'_ than the conventional DINA Belps reunile ymimgrand
tlood-Typing used to implicate o families separated by oceans
FIfTe StUspect, both real snd bureancrati
But crnminal investigation is Hesearchers also extract
Just one use tor this new tech- PDINA from mummified human
nalogy, Zoolopists Aingerprin remains. By comparing anclent
endangered species Hving in Lhe peopies and related contempo
wild to learn breeding patierns rary cultiures, schrntisls can
For animals in captivity, fmger- reach back millennia to Detter
|

prints can wentifv unrelated reconstruct human history
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Fenes, Lsenes are setiarns Of thi ited & C and B from his paren
chemical code found on DINA Bermice and Klanus's children
inked by more than & com- molecules, Offspring inberit therefore each inherited a com-
mon {xith, the Guertlers o roughly hall their DNA from bination of two letters from the
Salt Lake Citv, Utah., rep their mother and hall from thel: eroup B, L, &, and 1
resent Lhree generations of father. Segments of the DINA (reneticists use records of

the Mormon commitment each Guertler family member Mormon families to study dis-
y famil nherited are shown as two oark entes thought to be inherited
Fhe Guertlers, members ol hands in .-_..| olumn. Thes Analyvzing blood samples from
the Church of Tesos Chnast of baridls constitutE 8 basic LN A famahes with atfected membere
Latter-day Saints, have tamil |'|-'*._'--r!'-."|" vl ||'|- '-. ! Crentists can pinpoint the gen

records indexed in the world's prints can also be produced respansible for 4 suspected
larpest penealogical librarm, When prints are grouped om hereditary disease and loca
managed by the Mormon phitographic film in an nuto i a speciiic chromosame by

Church, That, plus 8 tendenc radhograph, they can be com- using probes, synthetic DNA
wart] large stable families pared horizontally in rows made radiocactive. These '
makes Mormons a good test cas representing INNA ragrment bhimd to certain segments af
confirming family relation Il'l.-ll'-'.ll. lered A through F natural DiNA, appearing as thi
ships through DNA | ] bermice, fourth from left, has datrk Bands of a fingerpnnt. The
printing. The Guertler family L genotype, or basic hereditary bands help researchers locate
nnegerpnnts (right) gr i:"l' Wil makeun, of B/F. Mother ol the gene causing the diseise
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To Make A
DNA PRINT

Deep in the animated network
af the cell nucieus hes the mole-
tule of heredity —DNA. Its
twin spirals are built from {our
mterlocking chemical bases —
adenine paired with thymine
and cytosine paired with gua-
mne. Code messages, gencs, are
stored along A chromosome in
seqquences of these chemical
bases. Genes define the unique
characteristics of each hiving .
thing_ It is here, for example, Enzymes thal recognize
that butterflies are given their : CEFARE DURN GRS K1

_ chemical hase patlems ana
wing patterns and people are added to the DNA. Theas
assigned eve color,

enzymes, proteins that cause
Sctenticts have been chal.

& chemecal reachon, acl
lenged by the inner workings of

ke molacudar aclssors and
: : eyt the DMA molacuie &t

DINA since 1944, when Amdri-

can resenrcher Oswald

spacific points, leaving trag-
merds of various lengths.

Avery defined its role

in transferring he-

reclitary characters-
tics. James ). Watson
and Francis Crick
described the spiral
structure of DNA in
1953, In 1084 Alec
Jeffreys, a geneti-
cist in Leicester,
England, devised a
way to visually uden-
tify DINA found be-
tween the genes. In
cCerusn I'I!il_.'-fllil'l'l.';u LIII!
DMNA patterns vary
distinctively from

TARGETED DA
BEQUENCE

Extract anp pusiry DNA

The sample is treated with chamicsis -
10 braak open the wihite Blood calls,

In & cantrifuge, DNA is separated

from the cells and later purified,

person Lo person except in cases

of identical twins. Jeffrevs s

method of identification, known

as DNA fingerprinting (smpli- EI]LL[[‘.]’THE CAMPLE

fied in the painting at rr,z__t:t;. !Eﬂj i Blcodied bl of s
become a valuahle Itrhmi;rur: for dar victim containg enough
InvVesHFaling crmes in which of the wounded kilars
biological clues are left behind white blood cells to draw a

MNow, 10 somé juriscictisns, sus- ;EtT:nT&dﬂ[tdimGE;;;zDa?E

jpecES Tl be r'F I'"'“_j to a crime by saman, saliva, halr roots, o
evidence that incriminates them bone —wherever nucleated
to their very molecules cells are found.

FRIRTIRG B SALE BLABGEW i
AUTOMAD S0 NEFE FROFIOED N

I7 LUIMIGELT DEEFSINATFOR '-
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BY LENGTH

The DNA tragments are
placed on & bed of gl

and an alacinc curmani s
apphed. The DINA, which |s
négalively charged, maves
toward the positive and.
Several hours lgter the
fragments have becoma
arranged by langth

— .
- -'I-F SUSPELT 2 7

J ; — -{ EVIDENCE
o 1 - I MAKE A PRINT AND ANALYZE [T
- = CONTHOL i
/ X-ray fim Is exposod 1 the

Alkaling chamicals are infro-
ducad to split the DMNA frag-
ments apari. Af the same time, a
nylon shee! |4 placed over the
gel and covarad with layers of
paper, Blotting draws the frag-
mignts anto the nylon whara thay
ara iater fixed in place

E O
ATTACH RADIOACTIVE
PROEES -

The nylon sheet 15
mmersed in 8 bath, ano
radioaotive probes —
synthetic DMA segmonts
of xnown seguance —are
added. The probas targedt

a specific base sequence
and bond to it

myson sheal containing the
rachoactive praobes, Two dark
bands-develon al the probe sites,
Thess are the and result, 8 DNA
hingarprint of tha svidenca,
which 8 then comparad with
prints of all suspacts



Crimes, CLUES,
AND CONTROVERSY

! # hought the gald 11
T wu11. ter Lyndn
killed because thi
[LELIT |.-I:'|'.'.'I'| the
13 hers—wilh a

wvs Kath Eastwood (lefi,
cenber]. " We still Kesp some of
her ||-i':|'_'- pround, like school
books and clothes
{ the good times.
Kath's daughter, Lyvnda
Mann, was 151in 19
ents were proud that she hoad
alrendy planned her future. But
on 8 cold November night thal
vear, Lvnda's plans came Lo a
halt. Bundled up against ths
chill, ehe walked 1
in the village of Narboroueh, in
the English Midlands, to visit
[fiend in nearby Enderby. She
never retormed

Policemen I

[t remandds U

i3, Her pat

ound Lvnda's

body the [nllowing moming next

to Black Pad, a dark lane neas
the grounds of o mental hosp
Lal hetween Marborough and
Enderby, She had been raped
and strangled
Eddis Eastwood, the girl's
piather, wa
her. “ It just knocks -I' I '.'.:||-|
put of me,"” hi BAYS, 101 el
talk after that— for months, ]
jast kept wondering
do such

Follce scoured

ey codd
1 terrible thine™
the villages in
the region, Three VEArS DASSEd
['hen, on A path
-58 than a mile from where
Lynda was killed, 15-yvear-od
Diawn Ashwaorth wwas
raped and strangled
A wesk latera [ iy
mental

niessed to Hawn' s

withowut & lead

:.|1'-||||-|
kitchen porter at the
|:-"--!'-'-!.|' e
murdetr. Investigators, an
to find out if the vou II I._-'. n] 5
killed Lynda, teleg il the

mian local residents l--':-r'r-' 1o

‘that 1MNA bloke.”

m er home

s called to 1dentih

Alec Teffreys{left, toap), work-

ing at the University of Leices-
tier, had no idea at the time that
DMNA finget
printing, would help solve &
murder case. He had developed
the process tn the hope thout it
wiotkld reveal markers for inher
ted diseazes and lead to early

trealment Murder was some

bis reew Lechndoue

OMparing |"'=-. N | thie

rier's bloo r1th I:l'" \ fro

cemen samples recovered from

Lynda' s anid fIL- i s hodies,

Jeffreys came to an unexpected

conclusion. 1 he

SEIMEN CAIMH
from one man, but that may
wits not the porter
I'ke evidence prompted police

to launch an .'!||lr'_'ll:'-|:'li'.l:'.'

Vational Geographic, Mas



to draw the blood of mon
Lhan 4,500 voung men from
nEighbornne villazes, The volun

tary " Dlooding began in Janu
Ary L9a7. Lrovernment iahs
druggled to keep up with the
demand for DNA fingerprints
Eight months later, investipa-
tors fovind thelr man

Colin Fitchfork (left. bottoms,

- - 1 I~
4 2 -year-old baker from Lit-

- : " I = & | |
:.-"..I!|'I|.|I IIII - I"I' STESERER ] <4
(riend to give blood 1n bis name.

The friend was later overheard

Doeasting In a pub aboul the

deception. Piecing topether
information, police arrested
Pitchfork, who confessed b
DO mirders and receved two
life sentences, Old-fashioned

police work tracked him down

_|"I'||| :I Ifi:l.l_._r:l' { :-:'-'u.'

anid became England s first

but DNA fingerprinting locked

his cell dowor

Wi accepl this res ONITNE 53

that only one in a milllon per
Fecognizing the potential uses  spons is lHkely to mateh the fin-
Cellmark

lor the techmiague, gerprinl eom thi= siFmem O A

Dingnostics opened in June 1987 rape victim's clothes

SJOME FENEUICISS QlsEFTed
mnercial DINA-Angerprinting aving that many marey within
laly, Techmicans visunlly ana their own ethnic group or even
Ivze autorndiographs (Above) fo: suthiroirp, Among those people
maotre than 3,000 III.I'.|I__=_I'.=.IillI| LOMEe FeEnedc trallts Are mors
el paternity cases each year common, reducing the certminty

The technigue ha
to the United States, hut mpol |00 0. This

Aithoutl controversy. Tho

s extended (Actor to perhaps one in
tRnEteal d
pgreement prompts some .
coUuris o refuse o admit DINA
jet ‘s latest INA

ping technigue, which pro-

1 o
:|_--|.|--I|:-”:'.'|. -I|.|| |.|I:.|.|=. v -1'_;!-|-?.
rAndomi

FEEaltl LD

o geography and

VICeTC e

.
[
e [ ey, g

|
without

fuces o sophisticated digital

code that can be stored in

thierelore, thad .r:":"iu,_'.':'_[.rlr'.l :

FEnetic DAMGS are inneritad ran
|

domy within the general fHLBEILE- i COIMPULET, Ay INNYence

lrtion &5 umder debate. Experts the debate,



ReNew HEALTH,
ResuILD HiSTORY

rawing strength from his
daughter Katerina's
embrace, & weakenid
Jirka RBydl (far right)
prepares for the bone-
marroWw transplant that will
save his life
JTirka and his then wife,
Tamara, {oreground, were told

i 1980 1hat a transplant wus his

only hope—just two vears after
hie had been diagnosed with ley
Kemia,
cells, When a matching donor

a cancer of white blood

could not be found 10 the Iamily,

thev immediately decided Lo

1 for an unrelated on
Jirka's biood profile was

SEAT

e red] tnto A ¢ mputernized

international registry in Minne-
spolis, Minnesota, in hopes of a
match with one of the more than
40,000 people who had volun-
teered as unrelated domors. Peo-
ple with compatible blood and

Jirka

Erasile Ty s wtine SOt

was luckey. " savx Tamars, “1n-
. J E - . i Ll e i o B il
iead of one sutable match, wi

I hat

The Rydls, immigrants {rom

echoslovakin, left BEugene,

found wo FAreE

Lz
Cregon, it Septeniber 1989 and
moved with their two daughters

to Seattle, Washington, for

5 d

RN S T

the month-long transplant

preparation

"Once a doenor was located,
we thought evervihing would
happen rmght away,” Tamara

says, " But there were months

ol teste before the procedure. 1t
wis hard to be patient.’

Bone marrow, which makes
Bilownd cell
danor s nipbone Administered

it takes two

2. 15 eX1TAaCied Irom wne
inlravenously
four weeks Lo produce new
white blood cells i the patient
After a few months doctors can
letermine if a transplant has
succeeded by taking a IXNA Tin-
gerprint. If the transplant has
worker, the biood wili show the
donor s lingerprint bands

[n order to accept the healthy

wne marrow, Jirka's immuni
syveterm had to be destroyed
FPlastic sheoting around his bed
at the Swedish Hospital Medical

Centerin Seattle protected him

from threalening germe

“"He was feeling verv ill, "
[amara savs, " He had been
given nearly lethal doses of
chemotherspy and radiation to
destrov hiz bone marrow, and o
made him very sick. But with-
ot the transplant he would
have died.’

Now recovering from the
transplant, Jirka strugeles with
the debilitating effects of
hromic hepatitis contracted
from & blood transfusion. People
sometimes ask the couple, now

where they foumd Lhe

Yalional Ceograpnie, May 19892



strength to handle this
itin God," Tamara says, “and
Jirka hae a strong will to live,’
merioiiely il PO
use DINA typing for a8 chance af
the future, BuUl same sclentist

analvee DINA Lo trac

: Hu:n:h' have alwavs bee

the past
IRiEresied I £ -".I-II"I.. " &p
svante Padbo, a boloeed al the
H Munich. " Until

[
THEFW T & e AT Es Ill__l'l' -I|_|I|I I

i veereits,
study our present-day geneti
SLETTRA T

MNOW WEe CAN D
lDOK At Ancesiors
and compare them with today's
populations, We can
cateh evolution red-handed anc
lollow 1= path

FAlbo extracts DINA [

ADOUL EOe ass

| & e o
HALE 1T LINE,

DNA Profiling

‘T found

like Jirka,

1 ANd make SPECUEALIO NS

om the

oot ot a 2,000-vear-old Egyvp
Lan mummy (e, bottom)
The DNA seqguen

inoend SPEd

=5 from such
mens will be com
parec with those of present-das
pulations in Egypt dand
searchers
ope to determine if different

Hirimy countries, R

& fioin areas such as-sab-
=aharan Afrnca and Labwa immi
grated and influenced the Nile
vallev populatipns

Freed s if from o time
apsule, the & 000-yvear-old
brain of A prehistonic Native
AmeErican 1= removied Irom Lhe
seull and serutinized for 1ts
DINA (left, top). The shrunken
brain came from one of 17
baddies found preserved 1n & peat

hog that was once 8 burial

M E -

eround at Titusville, Flordn
Researchers were excited by
the 1982 find because it proved
|t DINA could survive tivou
sands of years after death
Biologists are now extracting
DN A for profiles o
vidual pnd comparing them
with fnds
Eentucky and Argentina. " By
studyving their [INA Lays Wil-
lam Hauswirth, a molecular
idmhuf=.r=k.lfrh=rﬂfr|f
Flor “we will learn some
I|||l al

each tndi

f stmilar aee i

GUL 0W many Common

ad. We also

Want o .!.-I_. [N patteErns: ol

LnCestors 1.4

migration and the behavior of

these ancient populations before

the decline caused by Europear

gntact 500 yvears A :
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b ",h
A GRANOMOTHER'S 703t
-y

n FﬂTH[R’S RESBU‘;E |.I.. |Ii:Il.:'..._--i-.!l:l_|ll:|5 mediately

er lovi pie leaning on thetr lost child as beEing amMong

her, Havded Lemaos the ranks of the “disappeared”

(ADOVED 15 & WoOIMAn Wil an estimated |5, 000 peiuils

loes nol give up, bar tel ifcl chuddren abducied anc
vears she searched hospl imprisoned between 1870 and
s and nurseries in Argontinn | 983, during the country

10 |'_'_:'|'I||| '|l'||§ -|'| harl neEver [EDTESSIVE TR TEEEETY ilis
een. In 1987, through the help “I never heard trom my

of genetic profling and an orga- daughter and son-in-1as

mized group of prolesting grand again,  Havileé sa [ don't
mothers, she was able to bring xnow that they are dead because
I'I 1| '“'l'i LELEF TR I e I Vi ITE S I"':.i LIV el 'Il' |'|."". el | S LIE "'I ||:|'|':'-" 15
Maria José Lavalle Lemos, ut | believe they were Killead Now Hving with their
it ettt was turmed over Lo Persistent rumors circulatedd gerandmother, NMaria and Miand
her erandmother when it swas n Argentina that many children José o ot discuss thelr parent
own with 9. 98 percent cor af the disappearsd were Gem) nuch. " They live norma
tainty that she was the child of raaser] by people associaied with ealthv lives,” Hayded s:
Mdnica Lemos de Lavalls their parents’ killer=s, but the And I have the joy of Maria
Hayded's daughter hildren were unaware that they José, The test proved what |
[‘he pregnant Monica, het wiere Lhe sons and daughters of believed all along—that 1 am
Busband, and their 14-montl the mizssing oneés, Then Hayded her true grandmother
Irt Adnuehter, Maria, wen heard that 8 woman Was ralsing [dther petrente still wal
abducted 1o 1977 by Arginlina's L ittle gird thought to have news of their missing children
military sécurity Iorces been born in prison— possibiy ['he skeletal remains of about
Mdnica lived long enough to Manmica's daughter 00 of the disappearsd Were
give birth to Mara José —who In 1G85 officials from th [pund in & mass grave on the
wais raised by g :,'ll_ A0t T new democratie government sidee of 2 Buternos Aires cermme-
duty at a clandesting Buenos pressured by Havded and othel tery. In 1588 o team of doctors
Atres detention center where prandmaothers, questioned rcharologists, and forens
Midnica had been held LhE woman, who iad an eight mthropolograts set oul (o wlen
Maria José's older sister vear-old danghter she clammed tifw the remains using tradi-

Maria, al right, hod Dbeen a5 her own, Shortly aftes Honal methods such as matchimg



teeth with dental recors

Hecently the first bone sam
nles from a victim were sent to
a laboratory in England [or
DN A analysds, "'We trv to use
traditional methods for whentify
ing th remaine whencver we
can,  savs Mimi Dorettd, 4
momber of the Arpentine team
“But as we run inlo more diff-
cult cases, we will use more
DNA profiling.”

Fror parents like Havdeé
Lemaos, whose son was niso nb-
ducted, the wail has been long

Lhdil Mathb (above) endured
thiee vears of Britain's slow-
moving immigration process
belore DINA fingerprinting
reunited him with his family
Here in a London hotel room he

DNA Profiling

shares a4 midday meal with his
wife, Bahar Khanum Begum,
anid twa of their children
Abdul came to England
from East Pakistan (now Ban-

gladesh) m the 19505, a period

when British citizenship was

readily granted to people (rom
Commuonwealth countries. By
Lhe time he applied for citizen

ship in 1386, the laws had

nanged, requiring him o prove

that his marriaee Lo Bahar was
leritymate and that her children
born in Bangladesh, were, in

= 1
[ACt, s,

Ahdul's troubles affected
"He wa= not

there when same of the children

=" Hahnr agys

were born. He only saw them
for short times when he was

alile 1o return to Banglodesh.”
Im 1988 Abdul took

the Untted Kmnedom Immigrani

115 CAse ID

Adwvirary Service, a London
agency that assists poople with
MM Erasien |.'.Iril|'li‘..!'l.': R Uaps
LINA Iingerprinting to help its
clients prove paternity, The
sgency had problems getting
conclusive test results for
Abdul s voungest son. The third
test, however, showed that
Abdul was indeed the father
Inconzistent Gngerprints
can be caused by i'.l'-I-F!-i-'il'I'.I.
cdegraded, or contaminated
samples. Problems

when testing PO EBGRUTES YAEly

Ws0 arise

Laboratories are now standard
IZINE '_|'_'|:|'||'|||'_|L|-:-_- L DPIEVENL

AIECTEPANCIES



DiAGNOSING
WHALES

teadying his aim, Chris
topher Slay, A research
assistant at the New
England Agquarium m
Hoston, Massachusetts,
preparres o loose a IOESY ATTOW
into the back of a North Atlantu
right whale: DNA extracted
from whale skin yvielas finget
prints that will reveal paternity
and the degree of inbreeding
among these nighlv endangered
mmrmimials.
The animals feed and mate

hire off the southeast coast of

| 24

Mova scobia. Of the 150 or-so0

1ales in the North

[emale right w
Atlantic, only 58 are known to
have given HMrth since 1930

Alarmed by the low number,
researchers from four insti-
tutions will use 1NNA (In
gErprinting —together with
photographic identification col-
lected since 1980 by New
England Aquarium zoohgist
Scott Kraus —to determing hosw
many of the males are father-
ing calves

"It will allow us to assess the
reproductive health of the
cays Moira Brown, &
roologist from the University of

males,’
[.;|||."|1_'.!| Tl l}.%Jr'rarin ' H|'.; AR
the females maie with several

males it a time, wie have no des

how successful an tndividusl
mude 13 Fingerprinting will

eventyallv enable us 1o identiiy

JulE ific fathers."

Right whales, once prized for
their plubber and baleen, were
hunted almost to extinction by
the mid-1800%, Low reproduc-
tion, perhaps from inbreeding
may be a direct resuit of the
reduced |--1[-:!|:1f'--r'

Soologlsts at umiversities in
Kingston and Hamilton, Onta
o, uze DNA fingerprinting to
garn what percentage of TINA
nds unrelated right whales
have in common. This will give
researchers an idea of how in-
ored the populabon 15—yel ond
more example of how sClentist:

learn from genetic profiling. [1

Vational Geographic, May 104



Buckle mp Ingoihsr wo Can save lives



CROWN VICTORIA

Only a few steps away 15 the 1992
Ford Crown Victoria. A new
vision of the full:size car: this
Crown Victoria embodies not only
'ﬂ:‘-}rhihli-‘. ation and comfort., |

BINL
]
-'llll..!lll 'Il" 'Illl'i.--.l

FURNISHED TO SUIT YOLL
Begin v --|. the Crown Victora's
sleekly styled exterior, Its not
mern: |_.. gerodynanmuc, its pohished.
I'|||~r-'m-1|:| nts range trom shm

headlamps to flush glass all-around
Now move inside o the roomier.
quieter mterior that provides the
comiort vou re accustomed o, Add
1S improved :~'l'.:-i'-='!'l'-'~-:'l and the
Crown Victoria handles the roai
the wav you handle evervthing else
expertly. And with new overhead
carn V-8 power on hand. you
mav choose the fast track
dny nme vou !_" s et

YOUR SECURITY SYSTEM.

L DEN TArm ol one Croswri

VICTOria s new salety reatures
Standard tour wheel I.l.'-: Drakes
combined with avatlable anti-lock
brakes and traction assist Iu'|i' P
L stop to things upon command
And o protect '-|J its most valuabl

VLl .||‘.;jr YVOILIE _;"ii"Z"'-l'I".ﬂr'r“- —the
1992 Crown Victona otters dual an
mags | standard driver l’]l.||- tional
II-J.I front passenger supple lemental
restraint svstem 1o be used with
vour safety belts)

(hie 1992 Crown Victoria, A new
Wiy O 21 ‘.]'!l.' COMTIEONT .."Iul sSECTITLEY

VO TE L1S0%E 10Y. '.'.|||. FeVer Yyou 2o

HAVE YOU
DRIVEN
AFORD
LATELY?
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1.800.624.4321 ext.85 '
The CMA Answer Line Yy

L e .
= 12 .“.. .r_'_."..-_:i .5-{&_ : £ - -.
e ah NS A
"}lr The resl answer to preserving our lakes and
‘v rivers isn't to clean them up after the fact, It's
" to stop hazardous waste from resching them in the
+ firat place. That's why member companies of the
=1y Chemical Marufacturers Association have voluntarily
4 -, initiated a pollution preventicon code. Since 1987,
o we've cut the amount of waste we release to water
.+ by 69%. Clearly, we'ze only partway thare. To track §
0. the progress of chamical companies in your area, =
~ call us. We'll help you find the answers you =
ngad, Wa'll also send you information on thias
' and our other Rasponsible Care initiatives:

The Chemical
Manufacturers Association.

We want you to know,

'#1{1 Tk

o
s ¥
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Something about Columbas’s signature looked
stratgely familinr. When 1 was a parocial stundenl
13 VeRrs oeo. wWe were l."_|'.'|'l||_.|.:EI.'I1 1O tum our

attention (o God during the day by recting short,
O r Ll nl even one-word, prayers: We also put iniiils rep-
resenting one of those priavers at the top of each
worksheet abowe our names. 1 usually wrote

1.M.1. for Jesus, Mary, Joseph, but | remember a
= possibly more desperate fnend strmgmyg initials

eross the enhire 1l'['l 0l e Page

- C -
Search for Columbus KATHY CULLINAN
Corliarmfreey. (M

[ want 1o express my satistachon with the thor-
wuehness and obiectivity of Fugene Lvon's Some experts believe that Columbus used the ini-
|'I.."1-'.'.'.ri.'l'|'| on Columbus (Janunry 1992), As a Po taly above his name a5 mysical symbods: A muny
lupguese American, [ was luT[l-.;.-I iy grotificd by have srood for Chris, M for Mary, Y for Joseph
Ehe cmphastson nscontncts wit h Por FURDESE Nayl-
gators, especially Prnce Henry the Navigator
whose school at Sagres, Portugal, was the impetus
for Portugal™s age of discoven

EVen A novice forensic gocumen! exiaminer K ndws
thut comparing cursive writing with hand-printing
2 like comparing apples with oranges. To cloam
thev have a common source delies lome. Cne
can guess, as Charles Hamilton dogs, a8l common
suthorship, but there 15 no séientific basis upon

The only menument to Prince Henry outsic:
Portoeal exsts m Fall River, Massichuseits, And
in "-..._.;._._H.r., Rhode Island, at the sea’s edge 5 a

J whnch 1o formulate such an opnon
eproduction of the massive compass Henry used i

in Saures Howarn A, Biessaos
ROBERT TEINEIRA, JR. Farensic Document Examinet
Fatl River, Massachilisetls Phoenix, Arizon

Fhere will 3oon be andgther monument o Crnc La Isabela
Henry the Navigator: On June [0a buvewill be dedi- The distinction of being the first Europesan town
cated tn San Jean, Paerto Rico in Amenca belopgs to L'Anse aux Meadows,

Our design philosophy
Stay exactly one car length

We are always
advancing technology
in new and different
ways. | hars how we
contnue o make cars
excinng and better.

Just look ar the
new Civie LX Sedan.

lts heaunful shape
wis formed by hours
of wind tunnel testng. While pleasing o amazingly monmy. Both the wheelbase and
vour eve, the air passing over and around — car length are longer, too. Which results ina
the body hardlv notices it. So less energvis — much improved ride.

spent moving the car down the highwa You'll also find i quieter. We replaced all
More apparent, however, 15 the amount — of the mechamical cables with silent electric
of space mmside the Chviac [X Sedan, Iris wares and sealed off almost everything else.



Newloundland, settled about the tenth century by
Norwegans and leclanders: As mdicated by re-
mains and artifacts, the site was inhabited for sev-
eral vears by both men and, importantly, women
(unhke La [sabela ). ronsmelting, fishing. shipre-
panr, hunting. and the sewing of clothing and sails
were camied on here. For Canadians 1" Anse sux
Meadows 15 the start of our European heritage
MICHAEL SKRETTEBERG
4 jax, Cnlario
Lar [sabela was formally laid out as a permanent
S'Ir.'.i.'r.'l't.rj foethold in the New World! From the start it
had a muavor and iy own indiismriey. LAnse grix
Meadows served primarily as a winter buse
A noteon the map { page 43) states that there were
close 1o 8 million Taino Indians in 1494, My ency-
clopedia says there were aalv four million [meliams
m all ol North Amernca ot that time. Is it possible
thiat nearly one-foarth lived on tiny Hispaniofa?
RaLPH PETERS
Encinitay, Celifornia
The figure of one million came from Spamish offi
clals attempring o count the Taine for lax purposes
Lrerrent estimatey for the Indian population of the
Americas oy a whole range from 50 miillion to s
rrecerny oy JOKY mmilleon

U.S5.5. Macon

| read with interest about the loss of the airshipand
studied the pioure showimg the remains of plones it

had carned, 1 recall 8 conversation about 3{) vears
ago with a retired aviation bosun mate who was a
survivor of the disaster. He said when the Macon
golinio trouble, the crew was ordered (o jettison
the planes to lighten the ship and slow itx descent
However, the nose was pitched up, and as the first
plane wis being positioned, it got jammed n the
open hatch. trapping other planes behind i
Tap T. RiLey
Chula Vism, California

| was & young sailor on the battleship U188, Penn
ivivania durmg fleer exercises on 12 Februan
1953, My personal Jog says it was a rough and
stommy day. When L went topside, [ saw the airship
Macon hovenngoverhead. Cn the evening watch |
happened 1o tune a spare transmitter to the 5K
kHz internatonal distress frequency, When the
radio aperator called for n 500 kHz transmitter, |
signiled him to go ahead immediately
The Macon had fallen into the sea, and the fleet
was rushing o rescue the survivors, 1 went on the
bridge. The whole area was illuminated by search-
tights and flares. The flares ignited the foel on the
surfnce, sdding 1o the problem of rescue.
I. L. McNaLy
Sun Ciry, California

Monk Seals
Memories flooded back of my vears in Beirut,
when [ used toswim with o familv ofmonk seals off

1S very straightforward.
ahead of everybody else.

You ger more help
m stopping the car.
Braking capability has
been increased. And
we retined, once more,
the double wishbone
SUSPENSION SVSLEn.

A 16-valve engine
with Mulo-Pomt
3 : Programimed Fuel

h:w satety, new and stron PO CONStrucCton ]I’l]L‘L‘Li{m 15 .‘-'.Hl'm:thiﬂ;_!, vou wiold CXPeCT D
details are used throughout. Theres more,  find inan expensive luxury car. Sometimes
All new Civie Sedans have adrivers side we will o0 to any length. -

arrbag Supplemental Restraint Svstem., il
With gold plated electronic connections t - m-"mﬁ,mmgﬁ
assure its readiness. Like in all luxurv cars, | he new Civic Sedi'u‘l




the coast of Lebanon in the late [958, It 15 my
understanding that the monk seal was considern |
extinct 10 the Mediterrunean; the Umiversity of
Cruclph in Canada gave me credit for “rediscoved
ing" it there. | wonder how many are still around.
Fhe pup 1 photogruphed was killed; | made the
mistake of making him unafraid of people
Davin €
Wimberley,

PapKy
Teris

Severely endagneersd and vhy of humans, Mediter:

FITrEcEr r.l.'-'-.':l_ '||;'.'n'. it rlun' i1 fd DO, .'."1r'.'." I"-l 'J."-h'.".'.'-

non i estirmated g between 200 grid 5000,

Thanks to Ehang Ackerman's superd wnnmg, my
hushand {who is legally blind and to whom | read
evory word ) and [ could see the shinming souls, hear
their baahs, and leel concern for them
Lucitie C, TURNER
Frankfort, Indiuna

| spent o yvear on Tern Island in the United States
Coaast Guoard imd sitnes<sed firsthand the life cveles
of many unusual and beautife] creatures, Onee |
Wik SWImming --'-'-:.-r d reel, not realizing & scal wis
under it. We both cleared the edge and met
1e-face. | had to
pamcked and ~-|*--.'|_7I N opposite direciions
o WL NSO
Femilton Sguare, New Jerseh

Two vears neo | recedived repori fom the Marne

LACe-

IJLI-.|r_ afterward. for we both

Msmmal Commmission after an inguiry aboat help

Ing manatees. In one [ discovered the terniic need
of the monk seals. In onattempt o get the word out
| wrote 10 congressmen, members of the #dmints-
tration, and Mr. Grosvenor of NGS. | had never
seen o monk seal and thought | never would séc
one unfil your article of January 1992, When |
looked for an organization that took donations,
my congressman supggested the National Fish and
Wildlife Foundation, Saite 900, 1120 Connecticul

Avemue N.W., Washington, D. €, 20056
lames G, PErPER
Daliax, Texay

Miami

find it exhilarating that an srocie has been wrntten

that does not put my birthplace down. [t 18 true

that drugs and illegal aliens are big problems, bt

he judeed by these factors only
Latipa M. ViCEERS

fexay

the ity '-I.--. ikl nodt

Lonroe,

You portrayed Miami #s & wonderful place to visi|
or live. Surely yvou sre aware of the hugh level of
violent crimes Against wourists. As victims of a
strong-arm robbery at 11:30 8. m. on a major street
n March 1991, my wile and T have adifferent view
We were advised that such crimes occur at least six
nmes datly. | understand the authontes now pay
travie! expenses for victims who return o testify

Fraxg P. Doy

Torpmtg, (hntario

Iintroducing a Travelers Cheque for constant




| am concerned that some sentences might mislead

your readers into thinking Miami Beach is part of

the city of Miami. Itis in fact on an island, a sepa-

rate mumcipality with its own government, police,
and cultural life.

CHRISTINE Davipsox

Poromouth, New Hampshire

Africa’s Skeleton Coast
The Bartletis’ article and photographs were gs
entertaming as they were cautionary and alarm-
ing. Theyare an urgent reminder of how very frag-
ile life 15, whether wild or human, in the Namib
Desert and bevond.
EnmMusn Gieg
Sacramento, California

[ could not help responding to this short article on

the cause of the fall of Jericho's walls. 1t appears
that Amos Nur is trying to take credit away from
the Almighty God. The biblical story does not say
that Giod did or did not use nn carthquake to
achieve his purpose; Bkewise the Bible does not
say that God used or did not use a so-called
hig bang to create the earth. It will take more
than this 1o tumble the wall of faith of those
who beheve
Roxalp DExarDo
Kulamibzoo, Michigan

Earth Almanac

The article about electric cars would make most
readers think they have (o wait several vears 1o
purchase one. The company where 1 work has
been bunlding elecinic cars since 1983, They travel
up to 4 hundred miles at 65 mph and carry five
passengers. At 318,(K0 the price is comparable
to most pew cars, but the total operating cost
5 about 25 percent less. We are the largest elec-
tric car manufacturer m the country and are cur-
rently taking orders, something large automakers

can't claim.
ALEX CAMPRELL

Sedlar Electric Engmeering
Santa Rosa, California

1 have lived in the Sudbury grea for 17 vears and
have seen it develop into a beautiful, modern city.
But all you wrile about is the moonlike surface.
Would vou please come up and take pictures of
the government buildings, the university, the four
nospitals (including the Northeastern Ontario
Regional Cancer Centre), and Lake Ramsey in
the middle of downtown Mgy O Brin

Chelmatord, Cntaric
Leriers should e addressad w Forow, Nanomi
Cleographic Mapazine, Box 373848, Warhungron, [, C
MM A and shewld include yender’s address and

telephone number. Notall lettery can be wsed. Those
thut are will often be edited and excerpied.

Travelers Cheques for Tiwo. Estfer
o youx can use them because both of
vou have agned thems 5o the peace
of mmnd you've always empoved can

now ‘be shared weth another, And

they re accepted everywhere our

regitlar Cheques are, which & preoy

much everywhere. (X7 [gdee  home

widhan? i ”

_companions who aren’t companions constantly.




Give National Geographic
Junior Membership to a

child — and
give the
WORLD!

NOW vou can enroll
youngsters as Junior
Members of the National
Geographic Society.

Kids will receive their own copies of
WORLLD magazine —a delightful
publication designed especiaily for
girls and boys ages 8 and older!
Nationadlly acclatmed, this bright
colorful magazine is packed with
adveniure every month. Kids love to
read about animais and nature...
liobbies and sports...art...science and
geography. There's something for
everyone — 12 times a yvear. Plus...
e o wallet-size junior
membership card
e 3 0% discount on selected
children's books
& a1 {TOn-0n junior
membership emblem.
WORLD appeals to a youngster's
natural curiosity...encourages a child's

powers of ohservation,..provides
appealing games, mazes, and fun-flled
activities each month of the vear. And,
some issues of WORLID magazine in-
clude poster-size maps and photo-
graphs to hang on & wall.

Membership also gives children the
dreat feeling of belonging to a very
special club where members are leam-
ing more ahout our world...its people,
animials, and enmvronmienl

To enroll a tavorite voungster as a
National Geodgraphic Junior Member,
call..

toll free 1-800-635-4077
m Hre £L8, avid Cirrrendal, -1I".'-*!-'r":1¢"_ _I'-".'r.-m_,-;,n
Frogery, B ol mdpm b
(e wrife to the address belon

All for only

125

& Tl Cnalla, §]7.0 B osunas EL &
Siimalime fursde), c Eoi-dldvee i s b T TS

SAVE WETH TYWRVEAR JUSHER MEMBEERSHIF % and
Caneidiar actelressen ool T (0w 11 B4 41 e hiamale) imv Laroeins
Bl 7FE hunde (55 = Ll fums|

b L | b T i Fad B ok sawil 06 M el ¢ G LLLa ot

ol ey merd B Lol LB oo L4 oo M 8T wrdetty el i

NATIONAL GEOGRAPHIC SOCIETY
Washimgton, D.C. 20036 1] 34
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Bross ond gloss display shown much smaller
than octuol size of approximately 22" in haight,

History’s Greatest

Art Discovery

TWELVE MINIATURE FINE
ART RE-CREATIONS.
INTRICATELY SCULPTURED
IN PORCELAIN.
LAVISHLY ACCENTED WITH
24 KARAT GOLD.

Futankhamun shown
walier than actual size

he tomb of the young Egyption king, Tutankhamun. Fille = ki "
wilh priceless regsures uncovered atter more than 3 000 The Franklin Mint
---- 1rs. The ignificar w selectad r. a panel of e € L Y05
'_ |._|__'|_ :.!.: [ | -— = S [y :.II.I |--I 1f -r'l f 2 = Fi I o = 1
Foc ' ] ' - | L ankhamun ' reg
ach o '- - | in, fhen ¢ y hand s hree month ;i
n reqal ;-—=-.-.-= {oned cofors ang 24 karat gold noried. B slats disnlov orovids

ust 373, poyuble in convenien! monthly installments aoditions 8 SEND MC 3
. i i ST i i
Uhsplay included af no agditional charge. Hislory's greotas) IL"

i F It 1 E !. - I
art discovery, re<created for todaoy's colleciors S iyl i S el

RETURN ASSURANCE POLICY |

It you wish 1o relumn any Franklin Minl purchose, vou may — —
do 50 witnin 30 doys of your receipt of Fhal purchase Foup

replacement, credit or refund

The Treasures of Tutankhamun




(eographica

Uncovering the Lives
of the Pyramid Builders

o Lah Howass, director
general of Egypt™s Gz Pyra-
atids, the discovery of a yvast
buried settlement on the Ghza pla
tedu is more valuable than the thmb
of Tutankhamun
“What were found in King Tut’s
romb are artifacts known through-
gul ancient history.” savs Hawass
'But we have never known anything
nhout the peonle who budlt the Pyra-
mids: how they lived, what they atg,
what Kinds of tombs they buill Ky
themselves, ™
In an open area southeast af the
Sphinx (Nanionar Georarsc,
Apml 199] ) and beneath the nearby
Cniro suburh of MNaelat s Sammain.,
excavanons led by Hawnss amd
Mark Lehner of the Univeresity of
Chicago are beginning o tell the
sty of the tens ol thousands of
Egyptians who buili the Great Pyra-
muids 4,600 vears ago, Hawiess and
Lehner=ay that the laborers and
grtisans were oot Rlaves bal may
have been conscripied workers
S0 far the digs have revealed |39
tombs contaiming the remains of
Oversedis and LA JOT CTAEISMEn: o
storage bulding, perhaps o granary;
n bakery with a hesrth and contam
ers resembling egg curtons, which
held the thowsands of loaves of
read baked dalv; and 8 huge wall
with a 2 I-foot-high gateway through
which wirkmen passed on thedr wa
o and trom the Pyramids,

To a Teacher, Home Is
Where the Pupils Are

avhe you can go haeme
gl

aice Herbranson lost
her job #s the only teacher in
Mobeod. North Dinkoti, in 1988
when her school found iself with
only one dudent. Affor she wis Tel
lured m a March L9857 GeEndRArH)
article on North Dakota, she was
affered a post teaching prekincder-
garten m Progreso, Texus, an th
Moxicon border. Her new school

weis mudh larger, with 600 pupils,
had 12 kids, and few spoke ooy
English, anly Spanish,” she says. ~
wis a challenge. but I loved it.”
When Herhranson visited het
home, she found that thangs had
changed in MeLeod, population «4()
Six children were now of school nee

National Geographic, May 1902

i Es jEpEare U SRR

ard a family iving len miles away
winted osend one more. The
school offered Herbransan her old
fobh hack . Today she teaches six
children imfive grades —third griade
liis twi

“It"s home here, vou knos, ™ shie
0 vs gQuietly




Minivans. Banana Bread. Woodies.
Trekkies. Easter Egg Hunts. Riding Lessons.
Yellowstone. Green Thumbs.
College Boards. Saddle Thighs.
N Your love persevered through it all.

gl

The 25th Anni';rﬁrsary Diamond.
A brilliant celebration of the loving marriage.

iy nevklace an fdeal cur diamond center mone of 2.2 caras. 25th Anmiversary Digmord
o avstilable throwgh these fine jewelers or call Lazare Diu " ur FRO0-543-8800, exz. 283. A diamond i forever

Peter E. De Natale * Maier ¢ Berkele * Seng * Fredric H. Rubel




THIS IS WHERE THE
HOOD ORNA

With some uxury sedans,
you almost expect to discover
somewhere down on the item-
izeed bill of sale a line that simply
reads, hood ormament $10000

After all, that is what vou
are unguestionably paying for
—status, prestige, cachet

At Nissan® ]1'.]".‘-. EVEL OLll

engineers have always adhered X \

. . ' \w 3 .
to the philosophy that a husury . N |

car should cater to a drivers

intelligence and soul instead of to his ego Inside vou'll find the kind of lavishly

It was from this philosophy that the endowed environment normally reserved
highly acclaimed Maxima® G.XE was born for sedans ferching thousands more:
including a Digital Touch Entry System,

air conditioning, power windows and doaor

locks. AM/FM cassette with Dolby® and

a sophisticated thelt deterrent system

mr reuneernl el el '_.-.. [ B T _J'I:I' W1 il I|-_. I=h _I LR I_-J' -.i.-- 'l-."l :I g e N T W KL



MONEY FOR THE
MENT WENT.

Ot course, no expense has
been spared on the interior that
lies beneath the hood, There
yvou ll discover a sequential, muds
point, fuel-injected 160 hp V6
engine puaranteed to give your
L:‘Fl[[.il NETVOLLS 5VEIEIM a Vil W
thorough workout

Now that you see what wa
put intoa Maxima consider what

vou zet out of it Our 89 GXE

has retained more of its original
Far those whose idea of luxury is sugpested price than either the 89 BMW
something akin to a penthouse on wheels 2201 or the 89 Acura Legend Sedan®*
an array of optional equipment® awaits Further proot that what car owners
you: such as a power adjustable drivers sear today truly cherish the most isnt what
power sunroot, anti-lock brakes, drivers lies on top of the -
NISSAN

side airbag, CD plaver and seating surfaces hood, but the car -

ﬂ'-'.‘ii‘:‘lll1||'~.' -ﬂ"P*"*l[‘.Lt'LJ in Hine leather beneath it HUMAN RACE:



Geographic:

Why Pronghorn Play
S0 Long and 5o Fast
ofs, able

pme amimals dre spomt
(o rench high specds fion
brursty, (hbers are dtanc

I &0OTT

speed over Limng

[hen there & the pronghorn of
North Amiet ymong latnd
anmmals anlv (o the cheetah im its
oty 10 run fast, as moach
muiles man hour, and (o
when MG ALTnE
while covering lomg dirtances

To understand the
nation, Stan L Lindsiedt
ern Arizonn University ologist
-'"J SEWET II '-."IIL P R 1§41 'I [ W'
prooghomm. often called antelope
[FEITEE Ty A O | fremc|

“The difference between them
i other anomads s that they can
serid much more oxveen 1o the
muscles.” Lmndstedt explains
I pxypen, [or example
as dismestic ponts,

hey have extri larpe lungs and

| big heart to pump
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W hach
{5 aUrmrulaTiy rich i
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Sal LT '-"l.i:-.ll_ e
muscies huve more
mutoehondgrin, the
Hitle poweTHcises
in o cell that use
v Een 1o suppl
mErEy
He believes that
pronghor may have
developed the ability

[0 run |-l|||__' ynid tast

1O Esnee 1!-|'|r r'rl.'-l_'-uﬂ-' I.|"l|-|'||_"l-
ind wolves, on the wide-opon prai-
rics of the West where there 18 no
plce 1o hide

( hinese Desert Fossils
Locate an Ancient Sea

ffar northvwestern L, abodl

l % LiF DO an ooean 5s mrd
ace on carth, sclentists have

furned U A Vast array o fosstls
i below ) of small ocean-dwelling
animals that ived some 370 mullion
VEATS RN
which mncltude now
SEnErd and new species, weie [olmd
w three Amencan paleontolojsts
ind two Chin
i pang P

[he fosals

pad COLSREUES 1N
Crary Lane of Indiana Universin
who jomed Johnoy Waters of West
Lagorgen { ||i|_'!__'-. anc] O hrs ."-'|..'i‘|:."=
if the Kansas Creolopical Survey on
the expedition

helps Incate th

il %' -'.|I:.' UERCOYE D

Faleotethys Sea, which was wiped
Lt when the

continents merged 1t
a -1||-."i. nfin<mi
called Pangaen 3N
i | Lo yizdrs e
St lar fossils of the
same upe have been
found as far away ias
Enefand

Lane, Mapdes, and
witlers learmed of the
ate from Chinese s¢
et Hol
LG8 T nnd oraonireda
Hhe expechtiog, Tunde
by the Netional CGeo

':_':'II'.' Society

gEraphic, May 1092
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Burving Beetles Carry
More Than Their Weight

[ there were a weight-fiffing com-
petition for insects, the barymg

hegtle would be the champron,

hands down. Chr legs up: When
these bectles push 4 dead maoise
that weighs up 1o 3K times s much
as they do 1o d suitable bunal spod

they re bench-pressing witl 5ix
legs” while flst on their backs.,
savs Lniversin
M 'I-"'i__-"| "'..1 ICNE |

if Mew Hamp=hire
&= Pellssier Scotf
The Besties hury trensurt

I ITIEVLESE CATLE SN (1)
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crifieT 1hinis

ither beetles, flies
b TRU

Wlhien male andd female moel
previnied o carcass, they dig a hole
get the mouse into it
“Sometimes both pesh in the same
salyh Seott: “Cither

LUMEs., CFre CAngs

I I.|:||I---\. '._E'-l-
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ther pushcy imio the e ™ e
they bary it, remove its fur
it up into & ball, it
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spuree for their eflspring



BEVERLY SI1LLS

Gardener, Opera Legend

W

By
P, "'"ﬂ

" Life in the city... | love its vitality, but not the stress.

Often 1 can’t wait to escape to the country, There in the quiet beauty

of my garden | hnd peace, contentment and renewal

I've been a Miracle-Gro fan tor years. | use it on evervthing

in my garden - and everything grows just beautifully,
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INTRODUCING THE MOST EXTRAORDINARY
NEW TIRE YOU'VE EVER SEEN.

AQUATRED. ONLY FROM GOODYEAR.




TECHNOLOGY MAKES IT DIFFERENT other top-gquality all-season radial, Untl

WET TRACTION MAKES 1T SUPERIOR it rans. Then vou'll know the difer
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I'i 1]
mulpor chiflerence the Goodvear Agquatred comes with 2
s desipened to b GELOO0D mule tread-lile warranny
]
MAFLLTIELg 1 th ‘ Best news ot all,
| af &0 i : # L red 18 available
-
rad i have | i a range of sizes.,
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leels o dhitterent than doving on any Y gitterent, Wer traction makes 1 superion

GOODSYEAR

HE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.
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From Bronze Age Wreck,
“More of Everything™

ven after eight excavation sca-
sons, Georpe FoBass s still
astomished by what his Insti
rute of dMautical Archacology lewm
is fimding st one O the world's
oldest known shipwreeks, off Li

Burun in Turkey (OEOGGRAFHIC,
December Y87

“We find more ol tHos, médsre Of
thit, evervthing is just more. mose
Mmore. savs Hass,

Recent finds range from the
T e —copper Ingos. now number-
g 231 and “perhaps X miore
gocording to field director Ceml
Puluk— 1o the small, a gold nng and
balince weights m the [orm of & [ioam
snd Bodress: from the mundane, a
lrromye rogor dnd 8 bronre saw, (o
the armate, such iy o ceremomal ax
thit, Pulak says dnly., " vou woutlin o
e 1o chop wood. ™ And there is the
mrysferious: Field reports call one
em (above) "o mosl unusueal stone
phect of anknown [Unctio

Found by o Turkish sponge divier
in 19R2, the shin was a [3th-century

Wrong

becume colTky. =

one i the lab did Too

Babies Cry Out: Garlic, Yes; Alcohol, No

orrrvmmon wisdom holds that if & nursing mother
drinks becr, her haby will nurse better. Likewise
garlic should be avoided because ghrhe in mlk
makes an infant cobieky.

At the Monell Chemical Semses Conter [ GEOGRAFHILC.
October 1987), Juhe Mennells and Cary Beauchamp
teated this lore. In one study they gave mothers orangce
juice with a small quantity of alcobol one day, plan
orange julce on another-day. They found that aleohol gave
milk o intense odor and that babies consumed less milk
when their mothers drank the spuked juice,

In i second study the rescarchens gave mothers garhc
tablets ome day and placebos on another. = We didn'e (el
the moather which, but she Enew pretty guickly, and every-
“says Benuchamp. When babies
sucked garlic-loced mitk, they nursed longer and con:
sumed more than when they got “pure”™ milk —and none

e L |

n.¢, troding vessel that held mater-
ils from ot least soven cultures of
the Late Bronze Age. The Institute
of Mautical Archaeology team hopes
to commiplete the excavatinn this sum-
mier arid then to research the ques-
tions rmsed by the wreck, including
the most basic: What was the ship's
nationaliry, smd where was she

gurtie when she sank’

It's a Plane! It's a Boat!
It's a Record Holder!

hé way Mark Drela tells o

he and his team have

designed & small biplane, ox-
cept that it fies underwater eneath
i boat, and when the pilot pedals,
beging o nse put of the water. and
if 11" pedaled fast enough, the

upper wing comes out of the water

and the craft & really living,

This 15 no ordipary boat, ot then
Drrels s o ordinary Massachusetis
Institute of Techmology professor
Last fall. on the Charles River in
Cambodee, he pedaled his hvdrofonl
1o @ world record human-powerad
geed of 18,5 knots,

Drela-and his stadents began cre-
ating human-powered boats after he
h:.':::_1r.'l.! design Dlasdaiie which =1 a
record for long-distance. humaon-
porwered fhight [ R POGRAPHIC,
Aueust 198K, His watercraft, [eca-
virginy, s the boat 1o beat for a
£25.000 prize offerod by Du Pont
angd the Inmternational Human-
Powered Vehicle Association 1 the
first human-powered cralt 1o redach i |
spead of 20 kouts or, Tatling that,
the highest speed by vear's end.

Homrs WimsTRALR

Vational Geographic, May 1092




WHAT TOWEARWHEN YOUROUTSIDE
INTERESTS HAPPEN TO BE OUTSIDE.

HAGGAR




Comparing a used
Dodge Spirit to a new
Honda Accord seemed

a little ridiculous.

Until we saw the results.

Put a brand new Spirit up against But put 70.000 mules on a Spirit
a new Accord, and you ve got a and then compare 1L 1o a new
pretty fair contest. After all, Spint Accord. You wouldn't think 1t could
comes in at just $12,682 — even possibly compete. But it not
when 1t’s loaded with an automatic only competes...1t wins,

transmission, air conditioning,
electronic speed control, a four-
speaker stereo, tlt steering column,
and more,’

Plus, Spint gives you a standard
airbag. And the Owner’s Choice
Protection Plan, a warranty choice
you don't get trom Honda or

anyone else.




The fact 15, we recently asked 100 Surprising? It was, even 10 us.
people to make just such a But the comparison proved 1o be
COMPArison. anything but ridiculous.

They rated both cars Because 1 Spirit, Dodee
on 33 different counts. L'[Clll'i} has what 1t takes 1o
covering driving and o0 head-to-head with its
handling ease, smooth- mOst serious competition.
ness on the road, comfort And what's more. Spirit

and convenience, roominess 1s still the lowest priced six-
and appearance. passenger car in the world.

Overall. 38 of those 100 drivers Call 15004 -DODGE for a free product hrochun
chose the used Dodge Spirit over the _0

Llodge

new Honda Accord. Advantage: Dodge mmm




The Pereqrine
Falcon:

Hight to
Recovery

peregrine faleon named
Scarlett in 1978 captured the
imagination of the public —
and the interest of scientists
striving to save her species. In
the decade following, Folco
feregrinis made o noteworthy
comeback.

Researchers had released
Scarlett in coastal Marvland as
part of & program Lo bolster the
U 5 population. Peregrines
usuallyv nest an cliffs, but Scar-
lett chose a ledee on the 33rd
floor of 2 Baltimore office build-
ing. An excellent choice, since
the great horned owl, 8 major
predator, rarely ventures into
the city, and pigeon dinners
abound there

In the West, researchers
oined by ormithologst Tom
Cade and his Peregrine Fund
had already begun reintroducing
peregrines into the wild, radsing
the snowy white chicks in cap-
tivity and placing them in the
nests of foster parents, Mean-
while n major effort was taking
place in the East, where no
breeding paars remamned. CHi-
spring of captive falcons were
sel out in cages to adjust to their
new surroundings, a technique
called hackmz. The capes were
placed on cliffs or man-made
towers, but Scarlett inspired a
niew ldea.

Scientists et four chicks in a
nest atop the Interor Depart-
mant in Washington, [, C

Ciifice workers soon thrilled to
the sight of the birds wheeling
aver the city. The first urban
release Program was i SUCcess

The magnificent raptor hail
plunged dangerously close to
extinction in the lower 48 states
by the 1960%, when scientists
detected DVDT by-products in
unusually fragile egeshells and
dead birds. The use of the pesti-
cide was vartually banned in the
LI, 5., but peregrnnes continuod
to feed on birds that wintered in
South and Central Americi,
where it wns not banmed

The cosmopolitan peregrine,
a favorite of [mleconers. breeds on
every continent except Antarc-
ticn, producing a clutch of three
or four eges annually. Hatching
after four weeks, the voung
begin flving and hunting at six
weeks. An adult péregring can
achieve 60 miles in hour in
flight speed but cuts the most
impiressive fgure in direct
pursuit of prev. Wings folded, 1

drops towardd a victim at 2{
milez an hour. Hurtling down-
ward, the falcon stuns or kills 1ts
target with 2 blow of its talons
and circles back to recover the
prev in mid-air or from the
ground. Prirs may hunt together,
ane chasing an unwitting brd
into the path of the other
Though the peregrine is still
endangered in the lower 48, the
fund reports that more than
4,000 peregrines have been
released, and some 700 nesting
pairs are known today—up
from 60 pairs in 1975 (see
“Falcon Recovery” in the April
1G01 GEOGRAPHIC), In mmny
regions the peregring population
hias become sell-sustaining
scarlett raised 22 chicks, four
from her own eges, and will
remuin a symbol of soccessful
wildlife conservation. 2



Saunder's Gull

Genium: |

LIFLIE

Species: waundes

MAchult size: L=
LS em

Adult welight: 20-250 g

Habitat: Mesiz in sal

marshes In Ching. win-

ierd ity Ching. Tiehaas

huorads and Japan
Surviving mamber:

Eeiimaied &t 2 K
Fhotographed b,

Mgl A Brasil

i

@

With two eggs still to hatch, a Saunder’'s gull remains on the nest,
while its firstborn chick snuggles up close to sleep. The breeding
grounds for this bird were unknown for more than a century since
it was first discovered in 1871, Requiring salt marshes for nesting,
the Saunder’s gull survives in only two maimn colonies in China, both
of which are under serious threat from reclamation projects. To

save endangered species, it 8 essential to protect their habitats

and understand the vital role of each -

. e . N .
species within the earth's ecosvstems. = —
; TRIT : ' o .8 Esmss——
Color images, with thewr umgque ability | —

1o reach people, can help promote a

greater awareness and understanding

of the Saunder's gull and our entire

wildlife hentage. COLOR LASER COPIER

e
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You want to go where no one has gone before.
This weekend.
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If it had less lecroom, a lesser warranty;
and cost thousands more. it could be a Cadillac.
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Take off with
NATIONAL
GEOGRAPHIC

I'RAVELER...
Subscribe today!

Journey with TRAVELER 10 nation
warks, historical sites, resorts, exciting
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Amazing results:

After five years, 7 out of 10 NordicTrack
owners still use their machines
more than 3 times per week.

The most effective aerobic
exerciser on the market.
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Manmtz Markeling

Research showed that
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NordieTrack accurstely stmulates cross-
country skung. which experts agree 15 the best
form of aerobic exercise, NordicTrack 18 fun ...
plus it lets yvou easily and guickly achiove
vour fitness goals,

Call today for a
30 day in- home triall

Models priced from 5299 to 31299

Their reason 15 simple, They have
found that NordicTrack exercises more 8
muscles and burns more calories in le=ss
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tirme than other machines on the ——

. e . Call or wrile for a
market. I addition, it 15 mentally ancl

physically more stimuiating ond | FREE ﬂD EO

Enjosable

& Brochure
Cross-country skiing — =

the best aerobic 1 80{] 3 28-?38'3_
eXereise,
By using a patented flywheel and
mi-way clutch mechanism, v




Farth Almanac

An Epic Eclipse for
Southern California

e moon miade & pass at the

i st January 4 and st off

celestal fireworks. Southern
Cabformany, who booked seaside
tables and climbed to overlooks,
willched as the moon partly blocked
the setting sun. Encircling the lunar
disk, blazing edpes of sunheht sank
mto the Pacific m o rarely seen
innelar cohpse,

In the July 1991 total eclipse
(pagees 30-51 ) the moon was close
enough 1o carth to block the sun
completely, But for Jenuary's
eclipse the moon wis 100 (a1 from
carth to totally obscure the sun
This the bnlhant halo of sunhght
escaped: the term " anmeslar
from the Latun word for nng

“Fropie were oohing and uah-

" sald Hernard V. Jackson, o
 viewed thie spec-
tacie from a dan Ehego milltop with
two doren other onlookéers, The
best seuts were there and 10 parts of
Lihrange Coumty; Overciast skies

biocked the view in Los Angeles

OOTIVES

Ing
sear phivescast wh

Spinning Spiders:
Pioneers of the Wheel

own the slope of a sand dune
comes a hurthing blur
[sequenos below ), ZRimmg
speed on the steep dune face, rolling
madly over the sand, skittenmng for
hundreds of feet toward the hoti-
zom. Is 5t o leeard? A dust dewil?
IO =il "s sipersprider
Actually, it's the golden wheel

spider, one of several spiders in

Africa’s Namib Desért that escape

L

predators by turming themselves into
disks and molling away. Thev illus
trnte the firsr confrmed use of the
wheel by an smmal

The spiders make their burrows
i dunes. There they are bunted
oy pompiid wasps, which Ty to
sting the spiders and lay an egg or
the immobilired victim — food {or
the developing wasp

smart spiders live nesr the dune
ops. When o wasp attacks, the

Natronal Geographic, May 082

srider flips sadeways and does
continuous cartwheels down the
dune slope out ol danger. Namibian
Foojogst Johannes Henschel smavs
the spedders spin at an incredible
rate — g% many a8 44 revolutions 4
second, eguivalent Lo the whoel
rotation of o car traveling at 200
rinles an bour. They roll anbl the
slope Tiattens oot — o% 18T 5 a hun-
dred yards, Spuders living near the
hase of the dune can't mll {sr and

are so0n punciurcd by the wasps




Youre Not Losing Style,
You're Gaining Two Doors.




Pontiac Grand Prix SE“E?

A New Kind of Exciterment.




Earth Almanac

Crusader for Earth Also
Fights a Personal Battle

L1 il |.,"-I|I||||-._ LN .. |',l,..|'-_'i
teiat wothd loneue-te ot
| E-vear-olds, comes eastlv to

Caralynn Fegkn, 50 do "ozone™ and
glabal wirming,” which ¢
explains to b
[T
Pennsvivinia
‘I recommend that vou check
our refrigerators, wir
ind debhumidifiers.”

At
T vOLUneer sister Slo-

clissmates m Coraogols

conditionets

u e el 2 B
1R & I|. i

OLr oFfine.

v hattles Both environmentil
threat VI

' B i ¥l §
I CafbCe T Lot s

dangers and § persons
s, @ [orm
responded favorably 1o trestment
| i SeifDeT s f vt e ITIES
sage o Washimgion, D. C., thanks
to the Make-A-Wish Foundation
which helps moke dreams come irue
tor chuldren with hfe-threateming
diseises. She viriled Ve
Dran Quavle and several congress
men andl stopped by National Leo-
i for a ¢hat with Pra
enor and Edstor Ball
'l| ™ [

]
ORI Nt
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Mavhe all

Il
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these problems sound scary to vou. |
lechded | alrard. Ared Vol
m R il ]

Red Wolves Return
to Smoky Mountains

(| f] & TEC Wi
Cirent Smoky Mountains
National Perk. Last November this
i (helow), a «ibling, and theis

d perents were relensed
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f sllenee the i
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FO-hTe il
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LS 1W'l|
|

[l rerniroduciinn

Throughout the Sourtheast, habi-
tal loss and the 10l of hunger
reduced these ymall, shv wi L
nundred by 1570, B
o thiey became extinet in the wald
jozen were captured (o star
M7 th

:|l.l_'-

fewer [than o

EVIETE
i breeding vroermm, |
[irst were Treed in North Caroling
n the release of four m the Smao
ke aboul 30 roam the wald agdin
Hut a genebes study rarses i new

guestiomn: 1= ihe red woll a separnte

'I-'\.'.--:\.I CATOEECiEd LSO ES -Il'. = e
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e view 1t s a8 chistinet 5o

. y
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Meet the Cuttlefish—
Master of Camoufiage

IFECR Cialled Civie
nelps fish and
[wellers 1

| predatonmn

1 % |
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IMPORTANT NEWS
FOR PATIENTS TAKING
CARDIZEM’SR (diltiazem HCI)

If your doctor has
prescrined Cardizem SR,
ViOU May 0e abie to Bke
new Cardizem CD
Caraizem €D contains
the same medication as
Cardizem SR in a new
dosage formulation

NEW CARDIZEM CD:

» SHOULD BE MORE
ECONOMICAL

* |S EASIER TO TAKE

ASK YOUR DOCTOR
IF CARDIZEM CD IS
RIGHT FOR YOU.

= More 1N5orm &8 _=."|j um.

I’—|||‘“:L|

L ; ... CARDIZEM CD

i= Bﬂﬂ 424 6911 (diltiazem HC




On Assignment

rno o Hawan wos no dav o
the beach lor HOGER
'_'El- -."-.'.l: LR - Il_ I'|.:"||'I = ' I".._

e feam photographing
the solar eclipse for thes msie
% one with his wil Jamm., nnd Jow
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Marvy smith; Hessmever; CiFa-
aRaprne Editaor Bill Graves:; Stan-
campriandy: and Jhin Réssmeyor
Lovernng fhe war-tom, newly de

clared Republic of Georgia, photog-

rapher Tomasz TomaszEWSE [ righl
i
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e Dwo armed Soviet soldiers
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with nuthor Ascos ROXBURGEH, wWas no official report
inded 10 a car for nme hours by Based in Woarsaw, [omasz photo-
1 spring blreeard graphed Poland’s Last Jews and the
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THE JENN-AIR RANGE
MAKES A GREAT LEMON SOUFFLE,
GRILLED MAHI-MAH!I, BEEF WELLINGTON
AND FIRST IMPRESSION.
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