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bewitched English Romantic poets still delight the eve, But a crush of visitors brings now
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LRI CI O Iy gloss 'mirror/ boing opposite the Window, I seldom shave without

cLt I TeRELf, T e i of @ stay in the Lake Dhstrict two centuries ago, 1 offer up
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Mud piez and moniey business offes

antidores Lo city stress for vacationers in
the Lake Cnstrict, “It's o little Switzer
land in our backyord,™ exults dad Jeremy
Chalder, an engineer from the towm of
South Shields. Mavhe so, but England’s
faovortte backyard con sometimes seerm
iz crivveded as home: Twelve mullion
tourists a yvear visit the Lakeland to
trer, paddie, or simply soak up the pos-
toral prace of a region nearly twice the
gsize of Log Angeles. On national hol
days, country lanes glint with long

Lines of crawling cars—and windswept
mountain peaks are stubbled with

ntkers. In terse (ocal dialect, a sign of
the ttmes (right) safeguards a farmer's

EREEN T FHISSTIE T Iforists




By BILL BRYSON
Photographs by ANNIE GRIFFITHS BELT

HEY STARTED CoOMING a little before 8 a.m.,
drawn by o watery sun and the hope of a fine
day. By 9, when the shops began to open, the
lnkeside town of Bowness on Windermere, in
the heart of England’'s Lake Ihstnct, was

beginning to feel busy. By 10:30 the sidewalks were

thronged with tourists, and every road into town was backed

up with hundreds of velicles, most bearing a backseat full of

bouncing children and a front seat with a dad saving, “1 tald
vou wie should have startecd enclier.” Another summer week-
end in the Lake District was under way,

Few places anywhere offer a more beguiling interplay of
hills, lakes, and soft green valleys than this small corner of
northwest England in the county of Cumbrin. The migped
pealks, wild, high moors, and wandering vales contain adra-
ma and grandeur elsewhere lacking in the tranguil landscape
of England and have provided mspiration for generations of
poetsand artists, But for all itsvisual glory, the Lake District
15 painfully modest in its dimensions — just 39 miles from lop
to bottom, 33 miles across at its widest point—and, for much
of the vear, even more painfully crowded

Some 12 million visitors, roughly a quarter of England’s

population, pour into this compact landscape every vear

That is more than four times the number of people who visit
America's Yellowstone National Park, and in an area justa
guarter the size,

From Easter to late September, but increasingly in the off
season as well, they come to exult in the storted landscape or
simply to putter about in the shops and museums of the hitle
towns that line the lakefronts or lie scattered across the val
levs. What they find, all too often, s thousands of others—ns
many as 250,000 on the bustest davs—trying to do the same thing

Ln & summer saturday in Bowness, there seems no guestion of AL Y1 can'

explain it,” a bobby remarked to me in a tone of wonder as we watched the shuf-
fiing maszes of day-trippers. “It's like they wan! to be with thousands of other
people. There's miles and miles of glorious countryside all around here where vou
can walk all day and searcelv see o soul, but thev don’t seem to want that"
Even on a weskdavin June, long before the late-July start of school vacations
that marks the beginning of the Lake District’s most frantic six weeks, Bowness
wiis lookmg hvely, Buses from all over the north of England were disgorging
streams of mostly elderly visitors, and the cafés and tearooms were doing a brisk
biesiness. | had to wait ten minutes for aseat at one and was asked if | minded shar
ing & table with strangers. did not. My dining partners were 8 voung famtly from
Lancashire, Alan and Brenda and their two small sons, Darren and Danny, who

were up forthe day,
“We come once orf twice a vear.” Alan explaimed. "1 he Kids love it. " Brenda

HiLl Bryson, a transplanted American iving in the north of England, keeps his cross-
Atlantic connection strong, he has just completed a book about the English lanpuage in
America. His [atest article for NaTONAL GEGGRAPINC wis on the flood in his hometown,
Bles Moines, lowa (January 1994, Among ANNIE GRIFFITHS BELT s previous photo-
graphic credits 15 " To Scotland Afool Along the Permine Way" in the March 1986 issue



added. “ There'sso much to do—mimature golf, nding the lake steamer, feeding
the swans, shopping.” hd thev ever get out into the countryvsiders " 'Well, you
know, we like to drive through 1t to get here,” Brenda said. “1t's very pretty,
shi added as an afterthought, asif to confirm that she had noticed

" an old friend told me later,

"There 15 4 kind of elitist attitude with the lakes.

“a leeling that péople should get out into the hills and do somelhing healthfol

Instead of just poking about in Bowness, Bot il that's all they really want to do,
then why shouldn't they "
Why, indeed. Twelve miles away iz a place called Patterdale. Approac

el OVel

Frangeadiity tokes o baockseat in Bowness on Windermere, @ tourist kb on the region's lorpest like
How bad (s the weekend porfing? "Couldn’r say, " sighs one local. “On those days I leave the car at

iormee. © In the past few decades tounsm has slowly eclipsed agriculture in the Lokelond.

a high, lonely road through the hills, Patterdale appears as a sudden burst of
splendor: A symphony of steep, muscular hills, dotied with sheep and mottled
with patchy sunshine, framing atightly confined valley of low white farmhouses
and small, neat, vividly green fields. Far below, atractor trundled slowlv across a

I' | ) l. | - = = 2 B [ T Y I ¥ I
den strip of new-mowed hay, It was the only sign

beld, unfurling in its wake a go
ife. Bowness and its tourist hordes seemed a million miles away,

Like Bowness, Patterdale Hes within the 885 souare miles of the Lake District
vational Park, formed in 1951 to heip preserve thiz rare and vulnerable land
scape. It is the largest of the ten nattonal parks in England and Wales (Scotland
has none), but, as with the others, the designation is really 4 misnomer since the
tand i neither owned by the nation norisit inany conventonal sense a parck. 1tis
| of towns and farms, with a resident population.o

|I[

rather, a lived-in landscape, fu
40,000, All but & small Iraction of the land is in private hands
Unlike U. 5. national parks, which often am (o preserve wilderness, British

L National Geographic, August 1004



A small, gleaming emerald in & I | S L B el i = T
Cumbrinn heartinnd is the dorminin
of sky-lacquered lakes, glacial
valleys, and chiseled FI!E‘.I.—
including England's highest
mouniain, 3,2 10-foot Scafell Pike.
Stone Ase farmers, Celtic peaples,
and invading Norsemen clenred
the Lake Iistrict’s sncient forests,
tempering the wilderness with
lush, parklike pastures.

T the A8%-square-mile Lake

Diistrict National Park remains a adarecasiin
working landscape, A patchwiirk s
af private farms, it is accessible -
through some 1,500 miles of public
trails and bridle paths,
WIS | o

parks inevitably include residents. These parks were created so there could be a
way to exert some control over the speed and nature of change, not to prevent it
altogether. Unfortunately, the various authorities have little power, relyving pri- ":"-. A
marily on persuasion to resolve myriad demands. [l )

Tourismis a mixed blessing. Visitars bring 660 million dollars a vear to the local
economy, making the Lake District one of the most prosperous corners of Britain,
but in doing so they unwittingly trample ancient footpaths into muddy gullies,
crowd locals from their pubs and park benches, and turn pleasant villages into
teeming emporivums of souvenir shops, Even in the still repoze of Patterdale their
effect is felt.

“We get 100,000 visitors wcross our land every yvear,” says Alan Wear, who
farms 1,700 acres with his brother, as their forebears did for at least 200 vears
before them. * If just one in a thousand forgets to shut a gate or can’t be bothered,
that's a hundred times we have to go out and round up our sheep.”

F

England's Lake District 11
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The fern—u tenacious native species that ok
&g to comirnd 1t STIT an

fo [fvestock. Park officials hove resorted to herbic

r—a form of speech that swallows

In the measured drawl of o true Lakelande
: with long vowels— Wenr told me how ke hadd

'll'l'j—'

deftmite articles and does tatly pulls
recenthy found seven ewes, all carrving lambs, drowned 1n a nearbs
rhad adogup there and tet it run free. Dog naturally

stream. "'--'r"'l'--' h odvobviously h
i sheep panicked and jumped 1n beck trving to get '|‘.'-':-.j.

chased after sheep, and :
And t’ owner rlr-'||-:1 bly thought dog was just having a bit of harmless sport

sl celebrated of the Lake Ehstrict’s 16

INDERMERE 12 the largest andl mo
el i mealter of def-

lakes [-.I,_'-.'“Ilr--ll heciiise the number s entir

Or S0
ol bodies ol water, relics

nition
thi last joe age 10,000 vears ago,

They are known instead as tarns

The region 18 packed wilth hundrecs
UL mostare deemed oo smadl to be

ane of the many Uad MNorse words, l1ge bheck,

called Jakes

.II'-.JIIrIIrI-'JI. I:-IIl 'Illilllllll.ll:lllll [ I lé Ly a5 ||




clalte (valleyv), and fell (hill), that pepper
the local dinlect and serve as constant
reminders that this was once & Viking
stronghold.

Diespite its rather grand status, Win-
dermereé i3 a modest body of water
mndeed, little more than ten miles long,
seldom more than a hall mitle wide, aned
in places only a few feet deep

“It's just not big enough for the
number of people who want to use it,"
zayvs Tony Hill, a former policeman
who now work=s as a nabionnl park
ranger on the Inke. “0On a busy dav we
can get up to 1,000 powerboats—plus
satlboats, dinghies, canoes, inflatable
rafts, passenger steamers, and-a ferey
]|I: 5| '|'|.'-F-'|i-;;'-|"r sOMmelimes vou CED S
the witer,”

It's also a wonder that serious iniu

ries aren' | more common. 1o give me

some sense of the potential danger from
overcrowding aon the lnke, Steve Tat
lock, & genial young ranger, agreed to
tnke me out on the water a few dnys
later when the weekend crowds had
thinned. We clambered into the park’s
Inunch, asleck, American-butit Bbeauly
that wiss clearly diesigned for speed, s

| came iu.—-lur.-lﬁ:.' Lo AP jate when

Tatlock threw aopen the throttle and
we shot off at a velocity 1 had previ

'-.".'Irl'l CAFTOODNS

Dusly AsSOClate

“Thiz s the kind of speed water
ckiers like." Tatlock shouted at me
aver the roar of the engine as we
dodged a moored cabin cruiser and
skittered around a wooded headland
“Tmagine going this fast on o busy day when the water was crowded.”™

At the moment there 1s no speed
authority to arbitrarily impose one. But it hopes to change local bylaws and havea
aw enacted by 1995 hmiting the speed to ten miles an hour

surprisingly. much of the Lake Ddistrct i3 relatively untrammeled, [he |-|'u]--

imiton Windermere; the park doesn 't have the

lem writh the lakes isn 't so much that there are oo many visitors but that there are
zavs Chris Bonington, who, as Britain's
ltading mountain climber, s one of the Lake District’s most celebrated resicents
We were sitting in hissecluded cottage near Caldbeck, inthe shadow of High Pike
on the park s serene northern irmge

“Up here we hardly see outsiders from one week to the pext,” Bonington wen!
on. " There are lots of places that are fantastically beautiful but that most peaple
don't batherto see, nsually because thevimvolve alonger, more circuitouws drive to
get to. Which, [ suppose, i= lucky for us but unfortunate for them.™

A Londoner by birth, Bonington has lived around the lakes since 1974, ' What
drew
highest hills—which are after all mere foothills in world terms—but the peace and

too many visitors in oo few places

1m to the area, he savs, was not just the prospect of climbing on England's

Eneland’'s Lake Districi



beauty. "Il may not be as dramatic as the Alps or Himataya, but that s in fact
what appeals to me," he sayvssimply. * You feel vou can be partof it. And I'm con-
tinually impressed by the way the human impact on it has been mostly harmoni-
ous. The farmhouses, the stone walls, the winding lanes —they all seem (o have
grown from the land rather than been imposed upon it. There is no place in the
world more beautiful.”

Apain and again in almast a vear of poking around the lakes, T encountered
people like Bonington who had come as visitors and never left. Onesuch was John
loothill. A guiet, reflective man who relaxes by reading chess magazines m

\

Doubled by cramps, a voung fell runner gets a gentle mnibdewn after o tough roce at Ambleside

Pioneered by farmers and shepherds, fell racing imealies [une-busting sprints up mountains,

followed by anfkle-wrenchung descends: "It shatters ye,” groans an adult runnes

Russian, Toothill has more the tweedy, cerebral air of a schoolmaster than some
ne whose passion is the outdoors. His route to the Lake District was typically

unconvientional. After studyving modern languages al Oxford, he worked near
cing holidiay in

Landon for sax yvears as a junior executive in mdustry, but on a-wal
the Lake District he decided that this was where he wanted to be. Impulsively he
took a low-paying post as a clerk with the Mational Park Authority, That was in
1a70. Today he is the park's chief officer,

“The change in the Lake District has been enormous,” he told me, “"When |
first settled here, vou often met locals who had only recently got electricity, who
had never been out of the lakes, never traveled more than a few miles. You
wouldn't find that now

Back then, too, visitors not only came m smaller numbers but didn 't necessarth
expect to bring 2,000 pounds of metal with them. Nothing bas transformed hife in
the Lake Lhstrict like the car. "The trends are termibying, " Toothill says with a

valional Geographic, Augusé 1904
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visible shiver. * There are almost three times as many cars in Britnin now as there
were 30 years ago, and the number is forecast to double again by early in the next
century. Fromthe point of view of the lakes' tranguillity, the worst thing that ever
happened was the opening of the M6 motorway. It runs just to the east of the park
and means that millions more people can reach it."

Ambleside, a small town at the hub of four busy through rouds, is already a traf-
fic manager's nightmare. Even in winter an average of 11,000 cars a dav nose
their way through its narrow, congestid streets,

“The day will come when we will have to introduce some sort of traffic ration-
ing,"” Toothill says, though quite how that might be implemented is more than he
can say. "“Forty thousand people live inside the park,” he notes. “You can't
charge them a toll to get to their own homes. And what do you do about all the
people visiting relatives or who live just outside the park but want to comein to do
some shopping? [tisn't & problem that can be answered with tollbooths.™

An oftl discussed alternative, introducing a park-and-ride system whereby
people would leave their cars in parking lots outside the park and be ferried in by
bus, i= not thought a practical proposition. * Most people will use such a scheme
only as a last resort when the park really s full,” Toaothill savs. “The rest of the
time it would run at a loss, and no one 8 prepared to underwrite that cost.”

Thesimple alternative —to try somehow o accommeodate all those who want to
come by car— he finds even less appealing. “Some people say we should make
things easier for the motorist —widen the roads, bypass Ambleside, provide more
parking everywhere. But that would attract still more cars, 20 eventually you
would have the same problems but on o much larger scale.

“People don't want to walk to the top of a mountain to get a view of a parking
lot. They expect, quite naturally, to find the same sort of tranquil, undisturbed
beauty that drew poets to the area. How you give that experience to an ever
expanding number of people in 8 manifestly finite area is the problem we face. |
wotldn't say it's impossible, but™ —he flashes a hesitant smile—"1t's certainly
an int¢resting challengs.”

T IS HARD TO BELIEVE that an area of such rare and potent beauty could ever
have failed to attract acclaim, but until about 200 years ago the Lake Dhstrict
was regarded as remote and forbidding, an untamed land at the farthest

reaches of England. Novelist Dianiel Defoe, ona tour aroond Britain in the 1720s,
dizmissed the region ns “the wildest, most barren and frightful of any that T have
passed over in England.™

If any person can be said to be responsible for the special place this Lakeland
holds in our affections, it is the poet William Wordsworth, who lived most of his
life among the lakes and drew his inspiration from the landscape. It wason along
spring walk around Ullswater in 1802 that he came upon the scene that gave riseto
perhaps his most famous Hnes:

I wiandered lonely as a cloud

That floats on kigh o'ev vales and lills,
When oll al omce [ saw a croted,

A host, of golden daffodils.

As the puiding light of the Romantic movement in English poetry fand not inci-
dentally as the author of one of the first guidebooks to the region), Wordswarth
was instrumental in opening people's eves to an almost myvstical correspondence
between man and nature, with the Lake District as its apotheosis. He became not
just the most influentinl poet of his age but a kind of tourist attraction himself. His
friends and fellow poets Robert Southey and Samue! Taylor Coleridge followed
him to the lakes and soon, it seemed, did every writer and artist in Britain

To Wordsworth's growing despair, the Lakeland became the haunt not only of

England’s Lake Disirict

15






barbed wire-—and not to chase sheep,” notes one veteran hound trainer. "Experienced
dogs race right by a rabbit without even seeing it.* Another tip for hound glory: “Give

them a Ent braagkrast of a wee bt of sherry and egns the morming before



clilettante artists and poets but also of dav-trippers from th
nausirial cities of northern England drawn by the prospect
of fresh air and askvline undarkened by smokestacks: A ne

town, Windermens, sprangup to meet Lheir needs lor armiuse-

ments, and vied mansions, most now transiormec it
hotels, began toappear along the shorelines of the more pop _ \ |
||'|.I.I||| Ll -|'|‘lh I'| Hl

ular lake: Ad
OROSWORTH spent [ms '1._.| iL MOsE ProducilyYe
yEArs 1o &4 iy W hitewashed dwellin 18 TNEAr (rTHS
mere called Dove Cottage. The seat of the Words
th Trust, Dove Coltage has been open Lo the pubiic since
1501, Inits first vear it recerved 422 visitors, Today it gels as
many as 15000 in g month and with its gifi -|||-Jl. LERT ORI,
museum, and other enlerprises s Grasmere's main industry
"Touristsare only a part of what we cdo here, albeit a large
and welcome part,™ sayvs Robert Woof, an enpamngly ani
mated fellow who heads the trust, " Our work also involves
the ponservation of manuscripts. We have some 30,000
manuscripts 10 all —including 90 pércen sworth's
ppers—and the collection 1= growing by 10 percent avear.”
At the moment the coliecton is
barn. "' Which, as you might suppose, 15 not entirely satisfic-
tory,  wWoof sayvs, showing meé mto his office, which has

woused in n converted

the dimensions, &nd something of the ambience, of a utilip
claset, "It would be mree to bave something a bit more com-

he save wistfully, “hut the diffeulty is that even

R LRI
with BD, (00 paving visitors a vear our resources are stretched
thin. We need to renew the air-conditioning, remodel the
tearoom and” — his tone grows wistfnl again — "ideally get
It into |-r--1|- But, as ever, funds are tight

In the gift shop I buy & ticket for the cottage. Al
couple mom New Lealand and a party of Japanese, whao
gamely refuse to let an uncertain grasp of English diminish

Lhetr enjoyment of the expenence, | am miven 8 conducted tour. The cottage 15
--.|||-. nd tiny, but throughout Wordsworth's tenure it contained a poesitive whirl-
vind of people. Itis ittle wonder Lhat the great man spent so much time tramping
the hills. He was a demon walker and thought nothing of walking to Kendal and
hack —a distance of 33 miles—to borrow a book. His friend Thomas De Quince
calculated that in his long life Wordsworth walked some 180,000 miles

Tr--* ired by his example, lf'_'-:-'ulr:-l o take up a long-standmg offer from an old

riend named [ohn Price to go for a wall -||| the hills. Now the deputy editor of th
Obierver newspaper in L-.-rln:-.n:.l. Price has been coming to the Lake Dhstrict sind
he was 4 bov in nearby Liverpool, He likes to take what be calls ambles over the
fells. He suggested we try Bow Fell, at 2,960 feet the sixth highest peak in the
lakes, | asked himoif it was a bard climb. " MNah, just anambie,” he sad

L hough 1t was early on a bleak, cold saturday in February when we arrved
the parking lots along the narrow, steep-sided valley called Great Langdale were
crowded with cars. People sat with the doors open pulling on warm socks and
[ subdued expectancy and not much talk —no
doubt because most, like us, had spent the night before fortifving themselves in
a local pub

We fell in with a stregely army of walkers, all with rucksacks and knee-high
woolly socks, and started up a long, grassy humpback hill called The Band
Ahead of us, walkers formed well-spaced dots of slow-moving color that led to ar

stout boots, There was an air o

valiondd Geographic, August 1904
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impossibly remote summat, lost in cloud. 1 was gquetly astounded to find that so

many people had been setzed with the notion that struggling up a mountainside on
A damp Saturday in February was fun

“ls it alwavs ke this? ™ | asked

"Worse in summeéer,” John said

We climbed through the grassy lower slopes into ever bleaker terrain, picking

ur way over rocks ond scree, until we were up among the ragged shoeds of clous
that hung above the valley floor perhaps a thousand feet below

'he views were sensational —the jaeeed peaks ol the Langdale Pikes risine

wpasite and crowding arainzt the narrow and gratifyvingly remote valley laced

with tiny, stone-walled fields, and off to the west a swelling =ea of hefty hrown
hills disappearing m mist and low cloud. But aireadv myv legs ached, and the

lopes before us looked daonting and vast
4w pressed on, the weather steadily worsened. The air filled with swirhing
particies of ice that hit the skin like razor nicks and cut visibility to a few yards. By

Lhe time we reached Three Tarns; just short of the summuit, the weather was truls

England s Lake IMsirict |




menacing, with thick fog joining the pelting sleet, and ferocious gusts of wind that
seemed to rock the hillsides made me stumble and gasp,

When we returned to base four hours later, 1 was stiff with cold and ached
in ¢very movable part, but I was hooked. Walking in the high fells was one of the
most wonderful, exhilarating experiences imaginable, In the months to caome T did
it ngain and again, though alwave in better weather and never without achimg legs
made begrable by a guiet gense of achisvement

The very names of the Lake District hills — Scafell Pike, Helvellvn, Skiddaw.,
Crreat Gable —suggest majesty and challenge. Itisn't that they are terribly lofty—
acafel] Fike, the highest, 1s just 3,210

feet — but they have a mighty bulk. You
often don't realize the averwhelming
massivenessoaf o Lake District hill until
vou are halfway up it. Then, suddenly,
vou feel very small Indeed. Among
much else, the experience left me with a
new apprecimtion of the ceaseless splen
dor ol the Lake District landscape and a
profound respect for Joss Navlor

AYLOR I3 A LEGEND, though

vou wotldn't suspect it to

look at him:. Now 57, he is a

siight man (pages 6-7), In appearance

much like any other farmer in Wasdale

Head, the remote and bleakiv beautiful

corner of the western lnkes that has

been his lifelong home. Butput himina

pairol running shorts and show him to a

mountain and he becomes o prant. He

15, by common consent, the greatest fell
runner of all time.

lAFEINAL TRUST

Fell running—scrambling up and

Crrond dome of the dioles, author Beatrix Potter down mountains, often at considerable
tromortolized Cumbrio’s rural charms in her Petes peril to life and limb—iz one of several
Rahhit stomes, ond she begueathed 15 local farms sports keenly supported in the Lake
to the Nationol Trust on her death in 1943, By Dhstrict and little known outside it. Al
Patrer's orders, her donated fields continue to feed wirckend meetings throughout the sum-

lerdwich sheep, whose tough coats are traditionally mir you can find packs of wiry runners
‘ruddied wp” with dye for lhvestock shows (opposite) tothing up and over the steepest moun:

£l

tains, Towalch a group of young, and
somelimes NOL-50-YOUng, ranners take
off en masse from a valley floor and within minutes become pinpricks on a distant
rudge that took you half a day and many rest breaks to haul vourself up the week
pefore 1s to arrive at a special appreciation of the Lake District people

Even in such & group Joss Nayilor stands apart. He not only sprints up the most
formidable slopes but keeps on going. In 1976, ina feat still spolken of with awe, he
rane 108 miles through the Lake District in just under 24 hours, covering 38,000
feet of ascent and descent and scaling 72 summits, all over 2,000 feet in elevation,
Much of the run was done by moonlight, all of it over uneven ground. He was 40
vedrs old at the time.

sitting beside a wall of trophies in the living room of his farmhouse overlooking
Wast Water, Nayvior merely says; | was running well that year. Could’ve done it
again the next day with a bite to eat and a few hours sleep.™

Naylor has noidea how far he could run ina day ona level, paved surface. Once
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he did 134 miles over the notoriously difficult terrain of the Pennine Way, Brit-
ain's longest long-distance footpath, “ But I was injured for much of it,” he adds
Caug

up like this." He shapes his hands as if about to catch o baskethall, * That slowed

plmost in passing it my foot in a hole in the ground, and my ankle swelled
me down a bit. I probably could have done 170 miles otherwise

MNavlor could assuredly have been one of Britain s preat marathon runners but
lorone thing. He has always had to make a living, and for a hill farmerin the Lake
District that isn't easy. Just consider the matter of shearing sheep. At the Ume of
my visit Mavior and other Lake District farmers were getting a penny a Kilo for
wool, about the amount of
wool vou'll get off the back
nf 4 Herdwick sheep, the
hardy but notl notably pro
ductive stock that grazes
the Lake District fells

MNavior has 1,500 head of
sheep. The annual summe)

-I'.'i."-‘l:':.f.'IT'_ EI:'-.|||'. e85 WO LD

'||Ji."|'-|.' weeks ol Intensive,

mckbreakine Inhor, and
for this hundred or so hours
of work he recetvez all of
about £15

In strictly econopmc
terms, hill farming in much
of Lakeland 15 the wildest
[olly. Without extensive
Fogvernment subsiches lew
neople could make a living
from the land. Selling ewes
and lambs brings farmers
most of thewr profits. Like
most sheep farmers m the
European Union, Navlor
was entitled to a subsidy of
nbout 17 for each lamb
and breeding ewe in 1993
Hut even this 5 nol

enouzh o he CrITIDEnInve

with sheep farmers in Brit
ain' & lowlands, so the Brit
ish Ministry of Apriculton
provides a top-up subsidy — 84 per ewe in 1993 — called a Less Favored Area sup-
plement. In addition, the whole of the Lake District wasin 1993 declared an Enwvi

rommentally Sensitive Area, qualifving its farmears for pavments of as much as
$#143 per hectare (2.5 acres) if they ngree to manage the land in an environmentally
sensitive way —maintaining hedges and drystone witlls, restricting the use of fer

tilizer, not overgranaing ells. and so on

Even with these supports, Navlor savs he couldn 't live adequately on his farm
carmings alope. He has a (ull-time job as a mamténance man Al 4 nearby power
station, réegularly following an all-might shift al the plant with a full day's work on
the farm. Running in such circumstances takes on the air of an indolgence

Life is not made any easier by being plaved out in the spotlight of o national
park. " Hardly a week goes by that vou don't have some authority or other poking

his nose mto your business, " he savs in a tone ol [Loniinued on page 209

f-_'."-_::'r.'.':-."". Loke District



A WAY OF LIFE
ON THE BLOCK

"i K fith an guetioneer’s singsong dirge
{aboie ), another Lake Diatrict
farmer puts his [ivesroch up for sale. Lije
tg difficule for former=s here. WO rirse
mostly sheep. Herdwich wool brings only
(I 7TV @ R0, aTid Prices PO [T

e aLLsTYIL

Consequent!y stheep farmere depend on

Erropean Union subsidies and povern

mient gronts for surdival Sormie diversiy

[y butldrng bours LM UOFEEs OF FETILig

LItheps

CafMipRiies OrF LEd Properiy

Iil-l!_l-l-l_.|. I_-.i.l - Ill-l

When d FLFED SRl (1T [hire whierg tem
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farms—nivw [herd qre five
Hertrs, A5 (right), a jaunty soul who raises
L s _:I;_I_! I.|I'||':.|"|| it |'|.":r||‘|'II-'r|I.I Ml Eris
vidlage of Dean “0'm hangin’ on, ['m
leavin' my farm to my famih

[T trowrble 18, Hemmn ias no TaRers
Mone of hig two sons and theee doughters
gre interested in the red rape of subsady
farmump—-or tn tenicding sheep through
Cumbsrna’s bona-piercing winter rnights

Te's beent n the fomily 62 yeors,™ Bann
i guterly of his cherished 63-acre
ipread. “Mayhe some of the-grandertis-
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“When will I retive? '
workin' myself doton from
Y-hour weeks. Maybe next

year it'll be 80 hours.’

ﬁl:;r:; hin neighborz, Benn s Mrown os
a1 tradifionalize. He worged hiz lond
with fiorses a¥ [ote o the 950, Amd
rodioy Me sl makes hay (above}-—a
labar-inignsive operdiuon abandomed
DY yvounger farmers, Who use silapge, or
fermented grass, fhor feed

.I |||II'|' |.||||.."= i".l.'l‘1j._'.:- e |'.! | WS ! r':|_'

soys, CHuE can 't do them (ke [ usged 1o

D remmniders of change recently tnfer
rupted the endless routine of moving of
sheep over the green flelds of Cumhrino
He celebrated the christening of his

voungest pronddauphter, Sonhie, in hia

|

.'4 'I
R

I."r. |
L
F

| Bth-tentury farmhouse (eizfer). And his
friend of nearly 50 vears- By Tavior {tap

&

rigft, ot (&7, heard tne giren ool of G

o
guictionesr, Benn bought some lambe from
his friend—a contribution fo ks nest agg.

"By Tawlor (s dotn® QK in retire
ment,” Benn muses, “He's pot rid of d
Lot of the pressures of [ife

ao, what about itim?

"Wohen wddi L oreftire? [ m o workon” mpyaedf
down from SO-hour weets, Mayde mex
year itU be 80 hotirs

M= wife, Morgarer, ovwerhears this yow

arid Imviphis an Lo, mermy dishe lisd
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(Continued from page 21) long-suifering forbearance. " Neighbor of mine
not long ago had some naturalists “discover’ a rare patch of wildfowers on his
land. They told him that on no account should he spray it with fertilizer because it
would ruin the flowers, which surprised him because he'd been spraying it for 25
vears, So he stopped, and the next thing vou know the wildflowers are all gone.
The sheep, vou see, got interested in that patch of ground because it didn't have
fertilizer on it and cleared every bit of it. These college folk may know flowers, but
they don't know sheep.”

a tradition among Lakeland farmers. At his cottage in Torver, Arnold

Lancaster showed me a boxful of documents he had accumulated since
becoming involved with something called the Torver and Blawith Commons
Diraft Management Plan.

“It's to do with managing the common land, but just look at it,” he said, and
began tossing onto the table in {front of me reports, documents, and proposals that
had been submitted to the Mimstry of Agriculture by interested parties — English
Nature, the Cumbria County Council, the Center of European Agricultural Stud-
1es, the Agricultural Development and Advisory Service, and at least a dozen
other bodies, all with proposals on how these 150 acres of high fell could best be
managed. “ We've had meetings and more meetings. We've had meetings about
meetings. There'snoend toit, and all over a bit of common land that was working
fine in the first place.”

Between the economic uncertainty of farming and the exasperations brought
on by conservation groups, tourists, and bureaucrats, more and more farmers are
calling it a day. Asfarmer Joe Benn says; “ You've always had to be a jack-of-all-
trades in this business —farmer, waller, joiner, vet, shepherd, but nowadays you
practically have to be a bloody lawyer as well." The number of full-time farmers
in the Lake District declined by 8 percent in the 19805, and the trend isimplacably
downward. “A farmer can sell his property, " notes John Toothill, *bank the pro-
ceeds, and live far more comfortably off the interest than he can by chasing
after Herdwick sheep in all weather. You can hardly blame them.”

The problem is that the person who buys the farm will more likely than not be a
wiell-heeled urbanite who wants the house for 2 vacation home but has no particu-
lar interest in managing the land. Since the 1960s hundreds of outsiders have
bought houses, cottages, and farms all over the Lake District to use as second
homes, driving prices bevond the range of what many locals can afford. Iti=a
source of perennial resentment_

“We've tnied at various times to alleviate the problem,” a planning official told
me. “At Chapel Stile we approved the construction of 21 low-cost houses for
localsinthe late 1960s. I1t's a frankly hideous development. It would have been too
expensive to build traditional stone-and-slate cottages as we would have liked,
but we felt that cheap housing was better than none. And it was — for a while. But
the last time I counted, 18 of those 21 properties were holiday homes. So we now
have & permanent blot on the landscape that is of practically no benefit to the
locals. What can vou dof”

The increasingly high cost of Lakeland homes hasnot only effectively banished
many locals to cheaper outlying areas but also robbed villages of much of their life.
Many communities are half empty through the winter. " Twenty years ago there
were 43 children in this village,” zayz Arnold Lancaster of Torver. " We used {o
have an annual party for them, with a parade and ice cream and afl that, Now
there are just three kids,. You can't have a parade for three children.”

Simmering resentment against offcomers, as they are known, was something I
encountered often. One farmer told me: "1 had an offcomer banging on door
t' other day complnining that my rooster was waking him up of & morming. 1

CDMF LAINING pbout the muddled interventions of outsiders s something of
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expiaingd to him that that's what roosters do, You get 'em complamming about

dogs barking, cows nibbling their shrubs, about almost anything that's different
from city life, and vou wonder, well, if vou don’t like the country, why an eartl
did vou buy a place in ity

L = I..I il '!."' I '.'l"l"E £ I. LELC II.-'E'-"-'i'.'. 'l'-l' pheatnix !"--'!.; r Knew _;__r‘,:l I'I."f' (1
early this century. At Hill Top, her bucolic hideaway in Near Sawrey, Pottercre
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overdevelopmient, At herdeath in 1943 she left 15 fnrms aswell a2 other properties
to the NMational Trust, a charitable conservation body. Potter left the trust some
V000 acres in all. Her husband left a furtherseven properties. Between them thedr

bieriuests incereased the Nationad T st s holdmes by bl ancd helpe

_ st in motion
Fhe arivi Lo preseryve Lhis delicate L '|=-"||-- which eventually led to the creation
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"We work toeether with the national park since our interests are very much thi
ame —to Kesp the Lake District beautiful and to help visitors enjoy the K PR
ence,” Dhver Maurice, head of the National Trust in the Lake District, told me

“But we are two quite separate bodies. They are a government agendcy; wWe are a

private charity.” The National Park Authority 1s responsibie for the upkeep and
well-being of the whole park. The National Trust, on the other band, is respons
bl |||':.' I 'I = TR S i :i'|'|_|"|||'_'l_"|- .i|" LICE, SINCH |||| -"'-E'-I'u'_'l"'_'_-_:'
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“You wee them on the slylinge—usually runmng away, " says professional game stallker

Crrestor Coattanach, at left, who feads chients such as Kirk Robertson on guided deer

hunts at Lowther Estutes. The 76, 000-acre property manages a

nerd of 800 red degr—
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responsibility for o large portion of the park. The trust owns 85 farms, plus

lells, lnkes, and tarns— 140,000 acres in all, about o guarter of the total area of the

Lake District —as well as gardens, a castle; and a scattering of holiday cottage
Aormid all this Hill Top is a smal '

Lo 56 1L one bright summer mormineg. 1 iso'l

but disproportionately important part. I went

wird to find. Three full buses had
arrived, and there was a procession of cars imand out of the two parking lots dis
reetly tucked away nearby. The trust @mves 1t very hittle pubhcity —lor a time it
gave it no publicity at all —and in 1992 tried to thin the crowds by moving Potter’s
delicate watercolors to a gallery in Hawkshead, But still the visitors pour i

“We get 70,000 visitors o vear at Hill Top and expect the fipure to rise Lo

120,000 by the end of the decade,” zayvs Ohver Maurice Mat is obviously a
rreat deal more than any house 15 designed to handle. Much of what we do |
invisible, People don't notice things like footpaths and walls. They think they

magically appedar and somehow maintain themselves. What they don't appreci
e 15 that it all costs an enormous amount of money. We spend 3, 5 milhon poand

2.4 milliem dollars 1. S. 1 a vear ust ta stand still
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T THE NATIONAL PARE HEADQUARTERS in Kendal,

John Toothill is equally worried by the perception

that the Lake District landscape s somehow elfort-

lessly timeless, "1 worrv about trees,” he told me, Y Most of

the woodland trees vou see were planted in the late 19th cén-

tury. In the next 40 or 50 years thev're going to start dying

off. Unless we start replacing them now, the deles are going
to be very much barer by the middie of the next century.”

Unfortunately, tree planting on any but the most modest
zeale is & luxury he cannot afford. Toothill's total annual
budget, including money generated internally from parking
lot charpes and other fees, is3. 7 million dollars. From that he
must manage the park, run ten information centers, pay 127
full-tirne staft (plus an additional 40 in sumimer}, implement
educational programs, maintain equipment and vehicles,
fund improvements to the landscape, and act as the local
planning authority. Almost any new development in the
park, from a proposed shopping cénter al Ambleside to
something as small as a homeowner wanting to put new win-
dows in a Georgian terrace house in Keswick, must be
approved by national park staff. It all takes money.

Despite the manifold pressures, Toothill 1= not a gloomy
man. “Oh ne. " be says without hesitation when 1 ask if he
iinds the job discouraging. " Une thing vou learn 1s just how
passionately people feel about the lakes. Do you know, our
150 valunteer wardens work hundreds of hours a vear with-
out a penny of pay. They do it for the love of it We get 20
many offers of voluntary help that we can't accept them all.
We just haven’t got the resources to equip and supervise
them. I think that is ferribiy heartening.”

He shifts forward in his seat and shows a measiire of pas-
sion of his own, “Millions of people come here every vear-
more than to almost any other national park in the world
—and still manage to find a countryside that iz largely
unspolled and oftén incomparably beautiful. We have problems, certainly, but
they are the problems of soccess.™

It 15 o thought that stayed with me when I made a second, farewell ascent up
Bow Fell. It was a fine September >aturday, and the walkers were even more
numerous than they had been when 1 had walked it seven months earlier.

When I reached the summit, 1 counted 34 other people. They sat mostly in
groups of twos or threes, eating packed lunches, studyving maps, orquictly talking
about felllop adventures, A few nodded to me, as if welcoming me to aselect club.
| found a perch and sat with my sandwiches, grateful to rest my weary legs. There
was, [ noticed, a kind of lazy, unspoken camaraderie among us. As I ate, maore
walkers arrived, looking flushed but quistly exhilarated. With a nod, T enrolled
them in our little club.

Itoccurred to me that itis like this through all seazonson Bow Fell — people hik-
ing to the top, savormg the experience for a ome, then guietly drifting off to be
replaced by fresh arrivalz. It has been this way for decades and wall be for decades
to come: I liked that very much—the idea that vou can have an experience you
share with millions and vet is also somehow profoundly personal and special.
That, I decided, is the special enchantment of the Lake District

[ packed up my things, hoisted my rucksack onto my back, and took in the view
across the sea of hills one last time, Then | turned and with a light heart began the
long trudge down the hill 0O

England’s Lake District
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LIONS

DARKNESS

error is more often heard than seen in the African
night. But patience and skill have enabled Bev-
erly and Dereck Joubert to capture remarkable images
of lions hunting in the dark in Botswana. Some are
shocking—a lioness sinks her teeth into a petrified
young elephant (right). Or surreal, like a maelstrom of
doves at a dwindling water hole shared tensely by
elephants and hungry lions (preceding pages). These
particular cats attack very large prey, leading to con-
frontations compelling to the ear, and to the eye.

By DERECK JOUBERT
Photographs by BEVERLY JOUBERT
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ATHED IN THE LIGHT
of a nearly full
moon, ten lions slept
peacefully, sprawled
together in the
grassland. Around

them in the night, zebras, ante-
lope, and other potentinl prey
moved through the savanna,
but the lions had chosen not to
hunt them, 11 was nearly mid-
night. Suddenly the moonlight
disappearcd.

A few vards away in our four-
wheel-drive vehicle, we gazed
up and saw that clouds had
engilfed the moon. Lightomong
split the African sky and a binst
of thunder startled both us and
the lions, Pelted by & wind-
whipped deluge, we struggled
with canvas in a vain attempt o
keep our vehicle dry. The lions
huddled miserably together,
their fur drpping.

But wheén it was over, a silver
lining remained [or the lons—a
cloak of clouds. In near-total
darknesz, with no bright moon-
light ta reveal their presence,
the hons swung mto action. The
hunt was on

Whenever Beverly briefly
turnéed on our filming lights,
rehra eves shong back. Of the
lions, we could see only ong
female that slipped silently
past us, circling. Then our ears
picked up the chase —hoofs
smoshing into the wet earth as
rebirns fed for their lives. At
last came the sounds we were
straining to hear —a thud and a
wheeze az a lion dlammed into
a zehra, knocking the wind out

DERECK and BEvERLY JousssT,

a husband-and-wile teim of
naturnlist-cinematographers, hayve
filmed northern Botswana's wildlife
for more than a4 decoade.

of it as it fell. After the kill,
the pride began to feed and
paid no attention as Beverly
turned on the lights to recond
the scene.

A midnight storm that clouds
the moon is a bit unusaal, but it
illuminated one of the hunting
technigies of lions in northern
Botswana's 4,080-square-mile
Chobe National Park. For 13
vears, with the conperation
of Botswana's Department of
Wildlife and National Parks,
we have followed the lions
m one very profific area of

the park known as Savuti.

Here lies & wide-angle
window into the continent's
primeval past. MNatural rhythms
of seasonal rains spark migra-
tions as animals follow a dwin-
dling water supply. Covering
200 sguare miles, Savuti attracts
wildlife in spectacular numbers,
with some 460 spectes in all,
including 32 species larger than
a jacknl. Many are important
prey for lions.

Chur task was to research,
record, film, and photograph
every aspect of lHon behavior,
But how to do it at night, when

the hons are most active? They
are seen only by day, mainly

by the hundreds of tourists who
stop in Savuti each yvear as

they travel from the Okavango

Delta, just to the southwest, to

Victoria Falls in the north

In the past most lion research-
ers limited their work to day-
light observation. Our challenge
wis Lo devize a means of wit-
nessing lions' nocturnal tactics
without interfering with either
the predators or their prey, Very
pradually we developed a way
lo accustom the lons to our
vehicle and our filming lights
We also adopted a set of rules
for ourselves that emphasized
noninterférence:

We spent weeks introducing
the lions to artificial light,
beginning with just a flashlight
heam. To do the filming, we use
lights modified with special bat-
teries so that their intensity is
equivalent to 100 watls —similar
to our vehicle's headlights in the
hright mode

We never turn on the lghts
during the initial chase, only
after the lions have zerord in on
their quarry or are already feed-
ing on the kill. To follow their
actions, we keep the lights off
whenever pessibleé and use spe-
cial night-vision equipment that
intensifies images. We had parts
of our vehicle rubberized to
minimize creaks and groans,
and we alwavs maintain a mini-
mum distance of 150 feet from
hunting lions,

Eventually our patience paid
off, and a new world opened to
us, Nearly every night we were
able to follow the lions on their
hunt= and stay out all night with
them. With each passing sunsel
we realized that by dawn our

Felled in the 1992 fall migration, a zebra foal will feed a male the
Jouberts named Mandevu. In only ten days, lions and hyenas killed

some 150 migrating zebras in Savuti, part of Chobe National Park.
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A hunt begins. Females of a Savun
pride pause, ears fine-tuned for
the slightest rustle in tall grass—a
dead giveaway for zebra, antelope,

or other prey. Eves of other hons

and hyenas shine beyond.
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Belore moonnrise,
Mandevu and a

temale close in

onan impala;

Mandevu makes
the kill. Lions
avoided hunting

i bright moon-
light during 85 per-
cent of the night
kills the Jouberts

wiinessed.
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1THE ‘
FACE-OFF |

Oumeigiudﬁ: o

one, a lioness confronts
1,800 pounds of mean,
grizzled Cape buffalo
bull. Her pride of six
lions had cornered the
bull near the Jouberts'
camp. The lions were
young, and none had
yet mastered the tactics
of hunting buffalo. For
them, graduate school
was about to begin.

db






Launching the
attack, one lioness leaps
on the bull’s back and
bites into his spine. Her
quarry then bellowed
desperately and spun
back and forth, trying
to shake off his antago-
nist. The other lions
kept the bull boxed
in, circling around to
attack from the rear
and nimbly leaping to
avoid the murderous
arc of the bull's mas-
sive horns,

In a cloud of dust
some four hours later,
the bull's tormentors

finally haul him down

and fasten their teeth
onto his throat to suf-
focate him. Buffalo-

skull, and homns can
rip open a hip. Yet
these lions go out of
their way to attack
buffalo—for reasons

unknown.
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Yet Cape buffalo are among
the favarite quarry of the
region’s lions. While elsewhere
in Africa lions are known to
tackic and bring down Cape
buffalo only occasionally, these
cats will actually go out of their
way to do so.

Chnce we were [ollowing lions
that had been stalking giraffes
for about two hours. When they
heard a distant buffalo, they
ntruptly broke off the hunt and
immediately switched targels.

Why# With those long legs,
giraffes can run very fast with-
out tinng. We witnessed about
200 giraffe hunts by lions, and
only six of them were success-
ful. Of roughly the same num-
ber of buffalo hunts we saw,
only three failed.

HADOWING the hunters in
the night are the lions'
ancient rivals, the hye-
nas. For three vears we
suspended our work on

lion predation to study this rela-
tionship intensely. We found
that in Savuti there are differ-
ences in the ways lions and hve-
nas interact compared with
elsewhere in Africa.

Much confusion has existed
ahout sach animal’s role. 11 was
long believed that lions were
purely hunters and hyenas
purely scavengers. The lines
hegan to blur when it was
ohserved by biologists, includ-
ing Hans Kruuk and George B.
Schaller, that llons sometimes
steal carcasses from hyvenas.

In Savuti the behavior of bath
animals spans the spectrum.
Lions and hyenas are skilled
hunters in their own right, and
each spectes steals kills from
the other

But to us the most important
thing is the constant conflict
between lons and hvenas.,

Although disputes sometimes

arise over competition for food,
they often spring out of pure
aggression. In Savuti this may
tie heightened by high densities
of both animals.

We have often seen hvenas
inflict vicious wounds on a hon-
45 that has become separated
from her pride, with no kill
present to guarrel over. And
lions will deliberately hunt
down hyvenas and kill them
without bothering to feed an the
remains. T'wice we have segn
MNrwadumela charge divectly
into a hvena clan and kill the
ruling female.

One day the lions win. The
next, the hyenas. Why? After
watching a skirmish, 1 won-
dered if the outcome of individ-
ual battles could be predicted.
Could the combined welght
of ench side be the determining
factor? A pride of Savuti lions
camprises aboul len animals,
while a hyena clan varies
between 18 and 40. An sdult
lioness weighs approximately
300 pounds and a hyena as
much 45 175 pounds. But in a
clash, each side is rarely at full
strength, For various reasons,
there are always absentees.

From our field notes 1 totaled
the number and weight of all the
contestants on each side in the
hattles we had witnessed, The
results supported my theory.

If an entire pride of lions met
up with o full clan of hyenas,
the combined weights were =0
even that the cutcome could not
bi predicted. But some mem-
bers were alwayvs missing, and
thut tipped the balance. The

side with fewer absentees —the
heavier side—always wan,

We remember one particu-
larly exhaosting evening. It
started, as always, ot sunsel, as
vehicles full of tourists depart-
ing for their camp pulled away
from the tleeping lions of
Maome's pride.

For us, work began. The
pride awoke and throughout the
night led us on a grueling chase
as they made a series of kills.
First they downed a small hare,
then a voung zebra; then they
fought a three-hour marathon to
kill a buffalo,

As the Hont began their buf-
falo feast, they were charged by
a clan of hyvenas. Badly cutnmum-
béred, the lions abandoned their
hard-won meal and climbed
the dead trees nearby. We had
followed the lions for 11 hours,
rigging and zagging for 45 miles
through the Savuti grassland
Now we staved until the horizon
turned arange and we could see
the lions' silhousttes againsi
the dawn.

With the hyenas gone, the
pride eventunlly ¢ame down and
wilked over to the little fringe
of trees that promised the only
shade during the heat of the
duy, They chose their favorite
tree and ey down.

Soon, the first tourist vehicle
pulled up, bringing visitors who
had been there the day before.
*“These lazy lions haven't done
& thing since we left,” one
remarked in disgost

We were just too tired to
correct him. []

National Geographic EXPLORER
will arr "Lions of Davksess”™ in o
parts, on August 21 and 28 al ¢ p.m.
ET on TBE Supersiaiton.

At daybreak a long night of hunting ends for Ntwadumela and
his pride. Now Savuti’s lions will curl up in the shade, awaiting
sunset and the darkness that they rule.

LT



NASA PUTS THE “CAN DO" PROJECT IN ORBIT

Students With

a Mission

|_.'|- Iu'l||' |l'-'ll'i :'l ™ !-'1| | ! I I'.I-

wen before there were Bsironauls,

voungsters dreamed of looking home-
ward through the blackness of space

o] sesing &arth hangine below like o

greal turguoise blue pendant

The dream came true last summer for stu-

dents in Charleston County, South Caro-
lna. Aller ten vears of planning, oping
and heartbreak, they launched their own
payvioad on the space shuttle Endeavour
Their scientific package: four camerns,

along with 261 test tubes filled with samples

ranging from Alka=-Seltzer 1o human hair

Photographs by [RA BLOCS

All were loaded in a canister dubbed CAN
O (above, the brightest container 1o th
shuttle's open cargo bav, just beyvond the
nead af the astronaut al rear)

A= earnest as any NASA sclentists, sti-
dents like 1 1-vear-old Kathering Douglas
(right) used weather nnd orbital data to
decide what earth features to photograph
with the CAN DO camera assembly, which
the students dubbed GEOCAM

"1 cRn never De-an astronaul Decanse my
eves are really bad, " save Katheringe, Bt
now [ alvways b able to sav | worked with






High hr:u;:n:-}s

I'm living a dream,” said teary-eyed teacher Ruth Asheraft-Truluck (below), watching the
space shuttle Endeavour rise from an unusually dry Kennedy Space Center in Florida (right).

She'd worked an the CAN DO project since 1984. Getting VIP treatment, Charleston County
students saw shuttle Discovery being prepared for a later [aunch (above).

shuttle astronants and belped out NASA
Amid the din of their misswon control cen
rat the Medical Universiby of S
lina in Charteston, t

e ECOCANs operati

1ons, using headphones

mmunicate with one another and with

uth Carn-

he stuctents girectedd

00
the Johnson Space Center in Houston

standing in the CAN M) control room
as the project's technical coordinator, 1
realized that T had been working toward this
-|.'I_'|' ance before manv of the voungsters
Involved were Dorn

Farlvin 1984 the Charleston County

Schoal Dhistrict got the opportumity (0 lnunch
L SEU{en:-TiN sOence eXpErimens aboard

Lhe project would have to {1t
mEicle one of the shuttle’
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ince photographer Ja Hid
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Kids in control

Mission control in Charleston
(right) hummed for Endeavour's
ten-day mission as students
directed GEOCAM, the photogra-
phy portion of CAN DO's payload.

Elemantary school students
watchod the weather, using sat-
allite images provided by NASA,
Their job was critical: Photo tar-
gels had to be set a day ahead
of time, so the students had to
predict if a given region would
have clear skies 24 hours |latar.

Middle school students
worked as targeters, deciding
which landforms along the or-
bital path would make interest-
ing photo subjects.,

Besides occasionally helping
younger kKids with the weather,
high schoolers monitored shuttle
crew activity to determing when
astronauts might be available to
trigger the cameras.

GEOCAM's operations —and
the opening of its motorized lid
(left}—were controlled with a
keypad, heid by astronaut Nancy
Sherlock ibalow right).

with sctentific imaging experience, my col- previously taken from the shuttle had been
leagie Tom O Hrien and 1 eagerly joined shot through the spacecraft’s thick win-
the team that designed and buoilt the pay- dows, designed more for safety than fom
load. The school district had no shortage of optical clarity. Flying upside down, with its
teachers enthusiastic about the project hay doors open, the shuttle became & perfect
After all, grown-ups bave dreams too, platiorm for GEOCAM s lenses, mmmed
With little money and even less space through a specially ground optical window
experience, we went o work. Launch date in the top ol ouwr CAN DU canistes
wiis set for March 1986 For ten days after the pavload was
Then Chollenger exploded, The shuttle latmnched, the students were truly m charnm
program halted for nearly three years, but of the best combined science project and
L harleeton s student: remained determined geography lesson ever. As elementary school
to hawve their day in space. That day came tencher Beth Anthony told me, " The room
on Jume 21, 1993, when Endegvonr roared was filled with that special music that only
into the Florida sky, With it soared CAN a seasoned teacher would fully appreciate
DY) and the hopes of thousands of students Lhat Beautiful hum of busy yvoung minds
Virtually every pholtograph of earth working together.”

1. Nationgl Geographic, August 1004
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Adult assembly required

Begged and borrowed, components

of the CAN DO project were assemblied
by engineer Tom Q'Brien in a clean

room at the Goddard Space Flight

Center in Greenbelt, Maryland. Cam-
eras ware provided by the National

Geographic Society:; other parts weare

manufacturers’ surplus,




The Congo Basin
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Clouds usually veil the Zaire River " Lprepatone
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Following a typical space shuttle orbital pattem,
Endeavours equator-crossing path ruled out photo-
graphs of the GEOCAM team’s home base in Charleston
but gave plenty of chances over parts of five continents,
Shooting through a specially ground window, GEQOCAM
used high-definition black-and-white film to ensure the
sharpest possible images. 50 impressed was NASA that
it will use the same type of film on future shutties.
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Chnstmas came in July for the D'Brien’s home workshop.
author (top, at nght) and O'Brien GEOCAM's crystal-clear image
as they opened the lid of CAN DO of southweastern Afnca's SKele-
at the Kennedy Space Cantor ton Coast (left) "could be a

after its return from space, gold ming in terms of sciantific
Project intern Summaer Spark- research,” says Pal lacobbherger
man and 12th grader Adrian Jellison of the Smithsonian's
Mida (above) unloaded CAN DO's  Center for Earth and Planetary
aluminum box of vials containing Studies. A GEOCAM image will
student experiments in the go on display at the National Air
project’s technical facility—Tom and Space Museum this year,
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Down-to-earth science

The space-age science project
began with Wando High Schoal
students scraping lichens off
tombstones in a Civil War-era
cemetary (top left). Filtering
water through the lichens (cen-
ter), the students flushed out
microscopic tardigrades, also
called water bears (left). The
animals can live for years in
suspended animation if dried
out. They begin to revive in min-
utes when rehydrated.

Dried water bears were taken
into space in one of hundreds of

National Geographic, August 1994




student expariments, Other sam-
ples were brine shrimp, loblolly
ping seeds, bread mold, Spanish
moss, popcorn, and magnets,

“It wasn't just a stunt. The
samples were part of real experi-
mentis,” savs author Nicholson,
“Each sample was duplicated
I five test tubes. One went
into orbit, one was exposed to
intense radiation, one was fro-
Ien, One Was spun in a centri-
fuge to a G-force simulating
gravity on Jupiter, and one was
kept as a control.”

THA it if '|||'-

After Endeavour’s retum the
students evaluated the contents
of each vial in a hlind study, not
knowing which tube had gone
Into space. So far, the most
noticeable mutations have been
in the imadiated samples.

vith the CAN DO data In hand,
the Charleston schools are work-

ing on ways to Keep the spirit
of the project alive, Students
shared their research results at
a spring symposium; teachers
are building geography lessons
around the GEOCAM images.

At Mary Ford Elementary
school (above), teacher Beth
Anthony helps second Fraders
take turns piecing together the
GEQCAM Zaire River mosaic,

“The important thing is that
the benefits of CAN DO are not
limited to any one type of stu-
dent,” says Carol Tempel, wha
coordinated CAN DO for the
district. "Gifted students,
average students, special-ed
students, students of all back-
grounds sent litlle pieces of
their imagination into space,”






Flight school

Lying down on the job is a big
part of being a shuttle astronaut,
as Janice Voss-Ford explains to
students at the Orange Grove
Elementary School. Asked what

it's like to fly aboard the shuttle,
Voss-Ford flipped her chair on

its back and assumed launch
position, February's sessjon
with Voss-Ford — one of six
crew members during CAN DO's
flight—was telecast by closed
circuit to the rest of the school.

Such educational efforts
by NASA —even after CAN DO's
flight was long over—typify
the contributions of time and
expense from the more than 30
corporations and organizations
that made the project possible,

"A MNASA engineer estimated
that a payload like ours could
cost more than a million doi-
lars,” says Nicholson. "But
thanks to the generosity
of evaryone involved, this one
ended up costing the school
district less than £2,000."

Far Charleston's students, the
investment s paying off in a life-
time supply of self-confidence.
One girl explained, “Usually
when we're allowed to do some-
thing that involves real respon-
sibllity, it's like driving the car
sitting on Daddy's lap—you have
vour hands on the wheel, but a
grown-up Is in the driver's seat.
Here with GEOCAM, we really
were in control!” ]




By MIKE Euwnnﬂ

R o
ABSINTAMT EDITOR o

The story on these pages is not a pretty one.
It stems from decades of neglect and abuse J"" .
of a vast and beautiful land — the former - .7*
Soviet Union, In their ruthless driveto
exploit and industrialize thei nation; Soviet
leaders gave little thought to the health of
the people or to the lands that they ruled.

The results are appalling, and a lesson
to all. No country, including our own, is free
from the scourge of poliution; the Soviet
example is simply one of horrifying extremes.

Here photographer Gerd Ludwig's Russian
assistant stands on the shore of the Baltic o/l
Sea in the Estonian town of Sillamée. Radio- i
active waste from a plant that once processed ;
uranium for the Soviet military sends the
needle of his Geiger counter soaring. '

A bitter dilemma confronts the 15 nations
that once formed the Soviet Union: With » .
meager resources and almost o funds, how
to restore their lives and lands to a measure
of the health they once knew.  —THE EDITOR

70






B Eight children of Moscow, gll from two nelghborhoods, share the same birth defect, Their

common plight was revealed when ong of their mothers, Tamara Kapanadze, on her own initiative compiled
a map using data drawn from hospital archives and a factory that manufactures artificial limbs for such chil
dren. Since 1973, sha discovered, st lzast 90 children have been born in Moscow with terminal-limb



deficlancy, most missing the left forearm. More than half the children were from homes clustered in a few
widely scattered neighborhoods where the alr and soll are heavily contaminated by industrial emissions
Although no certain links can be drawn between these defects and Moscow's bewridering mix of pollutants,
the incldence of cangeniially deformad children sppears to be higher hers than in Hussia as s whole
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B “Bouguet of Magnitka,” the inhabltants of Magnitogorsk call it, the noxious smoke from their

seonomic ife-support systam — the world's largest steel mill. The city of 435,000 was born on the Ural River

I 1929 with Joseph Stalin's first Five-Year Plan and soon became a showcase for the Soviets' Industrial

revolution. Today, still using some of its old furnaces, the complex employs 50,000 workers to producs




12 milllion tons of steel yearly. In contrast, & state-of-the-art mill like the U, 5, Steal plant in Gary, Indizna
produces sevan millon tons with only 7,500 workers. A= with all Soviet steslworks. gas amnd dust filters fos

tha smokestacks here are often missing or inoperative. A third of the eity's inhabitants suffer from

respliratory ailments, including asthma and cehronic bronchitis




“They used to show us films of the corrupted

T LOOKS LIKE A YELLOW PLASTIC FOOTBALL. Snap it open and out

falls a gas mask.

Rumiva Dzhenbulatova’s tamily has five tootballs, one tor each

person. ““When | see Luisa’s nose bleeding, 1 know it's the gas

L , | n
again,” said Rumiva, a handsome woman with dark Tatar evyes.

She nodded toward her four-year-old, “She’s the first to be attected. Then

| smell it. It’s like bad CEES. We all teel sick: the kids Sl L]i?ir'if«'."

y

This happens in the vi
Volga De

across the sere tloodplam to the sultur plant that purveys fear anc

lage of Seitovka, 25 miles from Astrakhan in the

ta in southern Russia. From Seitovka it is only a couple of miles

danger

o 3.000 families. Conceived 1n one of the Sovier Union’s bouts of

Frnlomanivie. atl tull bore 1t would be Uha

world s largest sullur works, extracting four
mullion tons A vear
| e pases that besiepd villagers are sulfur
dipxide and hydrogen sulfide, The first prob
y causes Luisa
smelling n I'|"'i-"_"1'l eitifide is a killed
['his is not a milk plant,” director Viktor
shugorev said of the Astrokbhan gns complex
=it is known. Indeed. In asingle accident four
prople died from '
“Lioctors say,

nosehleeds: rotten Eae
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You have to leave for the
Rumiya told me. “Where
il we go with thies

= b ¥ i | 14 s
promising (o butld houses for us

sfke of your Kids,
sy | he plant Keeps
O W e
154 t nothing happens.

Apparently, finallv, newn
town will be huilt this vear. In the forme:
saoviet Union this is g rare victory over an
industrial juggernaut,
months I traveled the low
indered nation,

the Haltic »eéa to th

homes in a distant

|'.I'!' r':'-'=.= riaid o

LFie from the fouled shore of
Forests of ths

hhabarovsk region, touching the seaof lapan
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It began in the late 1920s under the dictator
Taseph Stalin, who created in Mapnitoporsk
MNorilsk, and other ¢ities steel mills and =smelt
ers that poisoned the air and rained acid upon
the landscape. At that time industries world
carcless about the environment
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West with its polluted waters...."

B Mocking a forgotten holiday, the ghost of Chornobyl blows through Prypyat, a8 Ukrainian city

built far the workers of the il-fated power complex. On April 26, 1986, as this amusement park was being

readied for the annual May Day celebrations, theworld's worst nuclear accident contaminated thousands of

square miles, farcing more than 150,000 people to abandon their towns and villages.
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B With foreste of oll rgs in thelr backyards, the children of suburban Baku in Azerbaljan have

learned 1o enjoy the viscous pools of runoff from the dilapidated and leaky pumps. Adults worry about fire

hazards. Oncetha U.S.5 R."s major source of oll, Azerbaiian’'s oil fields fell into decrepitude after the Soviets

hetr great Stherian deposits inthe 1960s. Like all Sowviet successor states, Azerbaijan has




bean lefl holding a bag of anvronimenta horrors. With its sconomy in ruins after a six-year war with

Armenia, it can (1l afford to modernize 2 ailing ol Industry. Westerm companies, eager to tap into the stil
rich Caspian ofl helds, may ofer a means. First, however, Azerbaljan must work out an agreement with one

or more of its nelghbors on construction of a pipalina from the landlockad Caspian to the opan seas




HE ASTRAKHAN PLANT iz a texthook
case of how not to industrialize. The
moviet Union needed sulfur for indus-
trial processes, and to Gazprom, the state

gas monopoly, the ideal source was an oil-

and-gas depasit beside the Volga. It was laden
with sulfur—principally in the form of hvidro-
gen sulfide.

As usual Moscow wanted quick results, and
local bosses were eager [or recognition, if not

B0

bomuses. Gazprom didn't bother to builld a
generating plant to supply the huge sulfur
works with electricity and soon found the re-
gional power grid inadequate. Power [ailures
caused hundreds of shutdowns, compelling
workers to vent their deadly feedstock.
Gigantomaniyi appeared yvel again here, in
plant to create underground gas reservolrs
Fifteen atomic devices were detonated —far
beneath the surface but only a few miles from
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A universe
of pollution

From Vilnlus to Viadivastok, across

more than wight million square miles,
8 baleaguered anvironmant baars
- witnoss to 8 legacy of irresponaibility.
le'ﬂyurut developmant-at-all-
costs, the great rivers of the formar
Caspian Seas are threstened with
esphyxiation. Air In more than s hun-
Stod citles is at lsast five times more
¢d than Soviet standards
4, putting millions at risk for
vtory and other diseases. Tons
aar waste from icebreakers and
narines lis undar Arctic waters.
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u-" 1 by #conomic prob-
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villages. Altogether, the Soviet Umion pulled interpreters complained of headaches and sore
Lthe nuclear trigger 116 times for “peaceful throats—the complaints of nuclear workers. |
purposes - such as mines and canals, continu-  never fell affected, even afier standing atop a
ing long after the United States abandoned the  reactor at Smolensk, Reactor crews told me
atom as & risky excavator. All but two of the  that vodka washes radiation from the svstem,
Astrakhan cavities caved in and thus are use- and so'l washed. (I am bound to report, how
less, save to give work to engineers who will  ever, that doctors sav 1 was misinformed.)
monitor them for 25 vears, At least one leaks Pollution came in many guises, nol the least
low-level radiation of them architectural. The fortress-like
sometimes after visiting such places my Communist Party headguarters and other

The U. 5.5 R.'s Lethal Legney %1



executed by Soviet architects
stamped an Orvmandian character (Y Look an
my Works, lespair!™) upon

not only Moscow but even minor cities.

butldings
ve Mighty, and
Riga, the Latvian capital, survived better
than many, salvaging itz oid quarter, a bght
jumble of spires and turrets. Here | met mem-
Environment Club
Like many former Soviet organiza-
behind on the rent and
Members look back nostalg
cally to 1988, when they mustered 50,000 citi
tor the old coIty,
endangered by a planned subway, Tunneling,

¥ers of the

Protection
ETEE]
bions il 15 on hard ttmes
[He |||||l|'-|_' bl
rens fo demand sanctity
they feared, would shake the buildings apart

[0 the 1980z Moscow
talism under Mikhatl Gorbachev's
palicy, plasnost. Sud
burgeoned everywhere, a
venting anger against Soviet paower

in the Baltic States, greens were in the
' freedom drive. But after
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| hey no longer needed Lo
communism!" Raitis Bu-
A yvoung activist, told me: " 1oday

ta us, "You can shout—what else
That's the question dedicated
greens all over the former Ul S 5. R must trv to
gnjoy credibility again

Afber g half-hour drive from Eiga ]l was 1o 8

can you dof
answer if they are b

venerabie Baltic spa, lirmala. The beach wns

an arc of powder, the Gull of Riga a disk of
ny obsidn., But [drmale s old amblence—
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not escaped as Riga's had
arrangement of concrete cascaded
toward the water; it had been o KGB resort
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er  heen
shprunka said, Jirmala had never had build
ingzon the beach

No structure rose higher than the local pines
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allowe], environmentalist levs

much &5 concrele Dosges

M Exhausted aftera day's exposure todust, masked workers breathe deeply while leaving the giant
cement plant at Kunda. Though one of Estonia’s most polluted towns, Kunda is a safe haven comparad with
Chelyabinsh. a Russian city whare area residents are undergoing lung and other diagnostic tests (right)
Unknown to them, a nearby lake and river were used for years os dumps by a weapons plutonium plant. The
inke shrank in a 19687 drought; and thousands of people weare exposed to wind-borme redicactive dust







Pravda built a high-rise for its senior editors:
The party Central Committee, the Writers
Undon . . . on and on rose the affronts.

How much better it would have been if some
of the funds lavished on the comfort of big
shots had been spent on Riga’s sewage plant.
For vears untreated sewage has poured mnto
the Guif of Riga; warnings are posted that to
bathe at Jirmala is to bathe in someone else’s
hacteria. The Soviet disdain for sewage treat-
ment, as I discovered, stretches from the Bal-
tic to the Sea of Japan, as if Moscow truly
believed that the “new Soviet man" it was
inventing wiis immuné to coliform.

N MID-May, when | flew to Murmansk, 875
miles north of Riga and nearly 200 mles
above the Arctic Circle, spring was still

winter but twilight came at midnight, In a
month the sun would coax the birches into
leaf and brighten mght to white. Now Lhe sky
Spit snow.

Murmansk was leveled by the Germans in
World War II while receiving war goods con-
voved at fearful cost through waters infested
with U-boats. My drab hoel overlooked a
boxv city rebuilt beside the inky Kola Bay.

The Kola Peninsula, isolated realm of rock
and reindeer, is ironically earth's most nuclear
region. Among the vessels within my gaze
were five bhig nuclear icebreakers, & nuclear
cargo ship, and two of the hundred or so
nuclear submarines based in nearby ports. Oh
ves: There's a nuclear power plant.

Atadock rode Lepre. Anicebreaker tender,
her main job hiad been nuclear waste disposal.
In Arctic waters she used (o hoist a flag signal-
ing engine trouble. in case she was being
observed by the craft of some other nation,
such as Norway's fishing fleet, Then, circling
as if disabled, Lepse spewed thousands of gal-
lons of icebreaker waste, Lepse had “engine
trouble” two or three times a vear.

The arithmetic of Arctic abuse staggers: 14
reactors dumped (four with fuel); one disabled
sub sunk, with fueled reactors; 17 other con-
taminated vessels sunk; and thousands of bar-
rels of solid waste tossed over. Norwegian
seientists fear that in places the Arctic food
chain — plankton to fish to mammals —is radi-
ation tainteéd, Twao more reactors as well as
waste were dumped in Far Eastern waters.

This, one of the dirtiest Soviet secrets,
unraveled in 1991, thanks in part to Andrei
Zolotkov, an engineer for Atomflot, the

34

icebreaker fleet. No flaming environmental-
ist, he nevertheless was intrigued when a
Greenpeace hoat put in to Murmansk in 1990,
He joined its antinuclear crew on a voyage to
protest at Novayva Zemlva, the Soviet nuclear
test islands, a brash mission that atiracted an
armed boarding party.

“But before that, on the boat, we talked a
tot,” Andrei told me. He was shocked to leamn
that the Soviet Union had signed an interna-
tional antidumping agreement in 1976. *1 had
never known about it. How could it be that
we 'd been living this lie for vearss”

The following year, ke stood at a Green-
peace press conference in Moscow, a whistle-
blower pointing to dump sites on & map.

"“You'll get what you deserve,” angry offi-
cials threatened. Instead, Atomflot got a new
boss willing to acknowledge the truth. Andrei
still has hiz job.

| boarded fmandra, a ship that never goes to
sed. She just chugs a mile or so in Murmansk
harbor to load fresh fuel, in ten-foot-long
metal rods, mmto the wcebreakers, The risky
work takes place almost under the eaves of
apartment buildings, Below [mandra’s decks
my radiation meter went crazy. Some of the
1,200 spent rods stowed there had been aboard
for four vears; the reprocessing plant at Che-
lvabinsk-65 was behind in its work.

Lepse, moored nearby, today carnes a
worse ciargo: More than half the 650 rodsin her
hold are cracked and leaking. “They'll have
to bury her," Andrei said. *Dig a canal, push
her in, and cover her” —after filling her with
cOncrete.

TF_EE NARROW HIGHWAY south from

Murmansk threaded piney woods that
looked almost luxurious, given the
harsh Arctic climate

But after two hours | was among snags:
trees blenched or blackened by fire. A few
jaundiced saplings are the sole survivorsot a
[orest devastated by acid rain.

Close hy, in the citv of Monchegorsk,
sprawls the Severonikel kombinat, a huge
nickel producer, vielding also copper and
cobalt. Tts stacks pour sulfur dioxide as well
as toxic metals upon the arboreal gravevard.

Miners worked nearby ores in the 19305
Pollution wasn't bad then; the smelter was
small, the ores low-sulfur. But by the late '70s
the mines were depleted. To keep the smelter
going—and to expand it—ores measuring 30

National Geografriic, August 1994



W Blighting the lush forests ot Russian Lapland, broad belts of pine and birch succumbed to acid

rain, then to wildfires. Some of the survivors bear foresters” identifying markers. Amaong the polluters; a

nickel smaelter in nearby Monchegorsk. In the great forests of the Far East, where decades of clearcutting

have already lelt scars, forelgn timber companies are moving in —a cause for concern to environmentalists.

percent sulfur were shipped here from MNorilsk
in-Stheria, where smelters already had blitzed
a great swath of tundra.

Today high-sulfur ore goes to both Monche
gorsk and another Kola smelter at Nikel, from
where sulfur dioxide plus moisture—acid
rain— patters down on Norway and Finland.

Wonchegorsk poisons fall heavily on the
Laplandskly Zapovednmk, or nature preserve,
created Lo protect remnceer. A guarter of the
thousand-square-mile preserve i3 damaged:

some areas are dead. Hea v melals are wide-
spread. “The soil will 40
cleanse itself™ is the gloomy estimate of natu-
ralist Ipor Paraketsov.

[ sojourned at Igor's camp, ERZINE ACTOSS A
lnke half sheathed in ice to matted conmifers.
Few Russians know such solitude in a hifetime,
Hut even here, 20 miles from the smelter, acid
rain i5 balding the pines

el viears to

The USN. 5. R.'s Lethal Lepacy

Wature study Bs practiced from the camp
recuires g Keen eve, Year after vear lgor plod-
ded the same paths; jotting down evidence of
mice or bears and counting bird nests and
“"In some places the mice are
"“The

weaker

mushrooms
gane,” hée said metals affect
They become and just disappear.
Hirds, fish, evervthing is affected "

In Monchegorsk, a gloomy city emblazoned
with old smbboleths (" Glory to the Sowviet
People!™ ), 1 asked in vain for fipures on cancer
and respiratory problems, the expected conse
quences ol bving by a dirty sma

them

ter, Doctors
admitted that rates are hicher than elsewhere,
but they appended: We don't find a clear link
between smelter and health, Translation: We
don't dare offend the kombinat.

They would have been surprised to hear
kombinat director Vasily Khudvakov meet re-
ality head-on. " We destrov nature; we destron




i Kigy examining yvoung Sashs Perepelitsa of the Cherkasy region, A sudden outbreak of the condiion

known medically as alopecia, oceurred in 1988 in thea eity of Chemivisi, where more than a hundred childran

last their kair while suffering from a host of more serious health problems. Such medical mystanes are




cause for anxlety in Ukralne, where a dramatic increase in thyrold cancer among children has bheaen attrili-
uted to the Chormalyl sccldent. Throughout the former U5 .5 R., deteriorating medical services compound

the health erisis. About 40 percent of hospitals lack hot water, hypodermic neadles are routinely reused, and

a shortage of vaccines has lad to outhreaks of diphtheria







B From their skin to their ganes. children of the old empire pay for thair alders’ follies. In Kieva girl’s

dermatitisis but one example of the increase in allergic diseases, At Magnitogorsk —where birth defects are

roported to have doubled since 1980 — space in the homes for mentally retarded youngsters is at a pramium

Fiftean-year-old Dima, front right, declares: "l love America; | will go there and become president.”

"In' ||L'-LJ|]I ‘v OLr ]__l!_'ll[_lh'.. : ne :t;_.l-i.ﬂ-ll.l.'-n.'=:|5'_|‘||__ ]l
was 6 p.m. when | éntered the office of this
He had been at
WOrk since 8 a,m, ) privatization means lomng
hours as well as opportunity

“We had to do as Moscow dictated.” he
saicl of the pa=t. " The task here was to produce
mital. The government never would hinance
ecological measures.”

No doubt obdurate Moscow bureaucrats
were uwitimately responsible for the absence of
cleanup factlities in Soviet enterprises. But the
record also shows that when local bosses were

Dludt man with loasened Le

confronted by greens in the 19805, many fun-

ously resented thewr “meddiing.” Some still
|.'.rll.‘-||'|.|.:.'." ACTIVISIN aAn I="-'iJ i III'.:1I.‘I:||JI.'|IJI il I:.|Il.
new “democracy.”

Vasily Khudvakov spoke ke n capitalist
“Putting out all that sulfur, we were
throwing our money to the winds,” he said
The kombinat now converts some af the sul
fur to sulfuric acid—n salahle product — and

it 18 buyving equipment from an Amercsn

The U.S.5.R.'s Lethal Legacy

low 1t to convert more

The kombinat is also bullding o new hos
pital for Monchegorsk and even plans a
church — penance for yvears of sin, surely

company that will n

N MY MOSCOW APARTMENT the tap water
had an stranger Lhan
learned why from TV, "I am very sorr

dear Muscovites,” a waterworlkes official he-
gan. He explained that because farmers near
the reservolrs were depositing manure on their
tields, the capital’s water —running off those
lields—required treatment with powerful
chemicals. [t often happens in spring

In another apartment this scene happens

sometimes: Zhenva, who is six, asks, “Mom,

AT OITL msyal, |1

when will mv left hand grow ?™ and his mother
EUrnE aWay crying

“Tcan't answer him vet,” Marina 71
told me

Was it some chemical —in the air, in water
in food —that cansed Zhenva's arm to stop de-
veloping below the elbow when he was still in

YA

=10



“We had to do as Moscow dictated.... The gover

thie woinb 2 T here 15 o clear eviidenoe, Une cir

umstance, however Prompls SOmi loCtors to
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[ high-rises and factories in northern Mos-
cow, four children with shortened left arms
Were Dorn In Just ovVer ning months, Detween
september 19, 1987, and July |
the families ived in adjacent bulldings.

It was Tamara Kapanadee who discovered
that other babies like her daughter, Sonva,
n the neighborhood
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I woor ool
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But whv, why? Tamara egalvanized
mothers, They wr
teen letters elicited only four replies. Eventu
ally, however, peneticists
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ghout the same time. The
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industrial chemical dioxin
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deficiencs

We may never know the cause
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although
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ressedd interest In working in
[3irth
high. And

e i iant death rate stands at 15 oer 1, 000 L

Control hove exg
an investigation. What we do know
defects in Moseow are alarmingls

nearly twice the L. S, rate

l e CAPILAL 5 |
hochemist who heads Moskompriroda, the
City environment 1t mav bed
dangerous (o breathe in Moscow that we will
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CLancer-calsing pollutants exceed accepl-

dble norms many times over in some neigh bor-
hoods,” Much of the toxic load 15 exhaled by
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noe longer
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while national and A% officia
who had to ante up, Shll, 1 am told,
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and command it to
some new enterprise. That's progress

[he Kurvanov sewage-treatment plant, one

phone L
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It recelves thi

of four catering to Moscow
intimate Krembin connection
smniscient Hush
In & bield nearby 1 sniffed ten million tons of
sERcare reuiciue,
ther countries this
pecome tertilizer. But Moscow's is laced with

biologically treated but still
fragrant. In Judee mirhi

admum and other possible carcinogens; few
f the citv's 2,800 factories have equipment to
ir PLUBs

remove metals, dioxin

Waste piped
to Kurvamos Falk T LITIENE |'|..:'_"
brings 15 tons of metals daily; three tons pass

into the Moscow vl

In 4 small office crowded with computers,

Liver and on Lo the
biologst Sviatoslav Zabelin said, “ Industes
toward  the

| e fines imposed for dumping are

changed
in hiz opinion merely symbolic—for many
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some of its 2

mental news via computer modems
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I member eroups share environ-
“With-

hard to fight,” Svet
ecause the mails are so unreliable now
svel campaigns to change the gigantoman
iy wiy of thinking, He notes despairingly that
the Ministry of Atomic Energy—the
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Erale DUureanycracy W ELST
areas and built Chornobyi—now proposes to
build A0 more reactors. “We should creats
efficient industries {nstead,”™ Svet
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ment never would finance ecological measures.

waorried about whether thev will have jobs

tomorrow may conclude that any construction
15 fine. As another envi

ProET &I I"I;l‘:-l

"W hen

stamacts,

FOTLITLET

sand, peopleé became involyved with

Lhedr Lhey forgot about ecology.
WENT SOUTH Lo Karakhstan and at 4:45
a.m. stumbled off a train in Aral
sent fish to Russin and loaded machinen

m steamers destined for ports on the Amu

[daryva in Uzbekistan or Turkmenistan

before the Aral Sea, onde larger than West Vi

iestroved by irmgation schemes
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ian the »oviel averaoe! L DT

aftlicted the 300,000 residents
itv was higher t
cent of the surviving children were | hronically

".I T-:!'.' averaee are.at dealkh for men wis 55

| years younger than eisewhere ih the nation

From bime to tme clinics would suddenly
lill with people, especially children, suffering
Irom nose || eds. No one knew why

When it happened again in April 1990, the
doctors |n'.1:-| that &n accident had occurred at
the lead-zinc smelter, Some toxic evidentls
had escaped. The deputy health director, Dr.
Eayvdyrbek Andagulov, ordered the bleeders
tested for lead. The results staggered: 34 blood
samples analyzed, 34 high in lead content

The KGB soon knew; its informers were
wtngquitous. " They called me in, " said Dir. An-
dagulov, a slight, intense man, “and farbade

me 0 make a diagnosis of lead poisoning.™
2uch was the way polluters were shielded from
|||..:' UC DL I'_'-.
Dr. Andagulov didn't retreat. Secretly he
and colleagues analyvzed tissye and bone from
corpses. Conclusion: The whole population
was laced with lead

In fact, [ead almost certainly did not cause
the nosebleeds. It dulls children®s 105 and in
|!-;.'."-.'-|" SES My cause seizures, But nasal irri-
ation 1s not a known effect, The people had
breathed some other toxic as well

As Lhe Soviet Union veered toward collapse,
the KGHB lost its grip on industrial secrets
razakhstan's government ordered & mator
nealth study, To Oskemen came Moscow
experts who sampled everything from soil t
urine. Amorng the findings a source and also wonder how much fallout
¢ Lead and zinc are in the soil, in the cucum-  rained on Oskemen from the nu I ALl WERDONE
bersaf home gardens, in water, in air, in moth-  test field at Semipalatinzk (today Semev), onlv

r's milk. Other poisans are also present from a8 hundred miles west. Testing ceased in 1989
smelted ores: arsenic, mercury, cadmium. after 470 blasts, 116 in the air
* [mmune-system abnormalities afflict 58 Oskemen mav be the most harardous citv in
percent of the children, predisposing them to  the former 5 .|Li Union. T

O CANCEr FaLe—
viral infections and other disenses. 288 cases per 100,000 peonle—i1s hirher even
o ""f"”"'”'-“'-'”' ¢ damage is widespread, Aber than the rate near the test field. Perhapsitisa
rations were discovered in 60 of 103 vouneg consequence of double jeopardy: radiation
peapie tested. Possible consequences: cancer  and metal PoOlsOnIng
and birth defects

Mercury and cadmium have been linked to N MUSLYUMOVD, a8 village of 2,500 Tatars
chromosome damage in studies elsewhere and Bashkirs near the Ural Mountains in
But the broken and contorted chromosomes Russia, aman in his 40s—I'1l call him ¥u
that appeared under researchers’ microscopes  sef—told me in a quiet voice: 1 am infertile.”
may have been caused by radiation, doctors "'[-"-r*Tr are many here with the same condi

siay. Radiation may also have contrnibuted to  tHon," be added. “It's disappointing not to
the high rate of immune system abnormalities
['be doctors suspect that the fuel-rod plant is  with me will end with me

iave 4 son. But at least, whatever is wrong

3 1l.u .:|.|' 1 l;ll"'-.:'!.'l".'-'.:r. i beipnisl JO0d



B Blackis the driven snow of Prokopyevsk, one of several cities in the mineral-rich industrial hinter-

iand of Stberia known as the Kuzbass. More than snow s tainted by the sooty emissions from dozens of
chamical, mining. and metallurgical enterprises in the region — respiretory and other dissases are on the
meraase, Childrean, with their smaller lungs and maore rapid resplration, are most vulnerable

| had flown northwest to Chelvabinsk, a city
ol pondarous stalinesque architecture. Then
was an hour's drve to Musilvumovo and its
muddy streets. Sprouting wheat cast emerald
pauze over soil black as midnight, a scene of
promise—anly adding to the poignancy here

The gentle Techa River was Yusef's boy-
hood swimming hole, a= it was for Rafkat
Lilyazov, a rickety string bean, aged just 55
Hafkal remembered that in the 1950 “there
were two militiamen who tried to keep us out
ol the river, so we just went a httle farther
away . Lhe Techawasourdnnking water, Uhr
cows went there, Our geese, our sheep
The

v.o5. K. s Lethol Legnoy

inimals alike bore radio
ity miles upstream stood the

ser et -|'||-:|||L'L. named Chelvabinsk-65: [0

Youngsters and
nuclices home
aucer of weapons plutonium. Between 1948
and 1951 it poured into the Techa wastes con-
taining two million curies of radiocactivity —
about half the amount released by the Hiro-
nma bomhb, River banks and sediment stil
tingle with long-lived cesium and strontium

Thus Mubhumovo 1= akin in tragedy to
radiation-tanted (kskemen, but with this
difference: For decades scientists studied the
lecha villagers hike suinea pigs—but told

rI'!'I"l FrOLnIns:

oy




B Old before their time, workers take tea and warm themsoelves boatwesan firings of open-hearth

furnaces at the Novokuznetsk metallurgical plant, one of the oldest ateelworks in Siberla. Victim of a

tragic broken promise, the so-called new Soviet man has already ceased to exist politically: now his physical

axistence = threatened as well. In 1965 [ile expectancy for fmen in the U5 5.R. was 66 —roughly an a par
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with their U 5. counterparts. Today life expectancies ara falling throughout the formear Soviat Union; for
Hussian males it 1s 61 — lowear even than that of many developing nations. Birthrates are also dropping pre-

ciprously, and deaths now exceed births In Russia by some 700,000 a year. Only the repatriation of Russians

from other former Soviet republics i= preventing Russia's population of 148 million from falling sharply




I met Rafleat in the little cold-water clinic,
where 20 people awaited the doctor. In 1955,
when he was 16, he was among & group of vil-
lagers taken to Moscow lor medical testis, he
told me. Periodically he was reexamined, "1
would ask, ‘What happened to us?' and they
would say, “This is none of vour business' "

Hiz weight fluctuated. “My joints ached
almaost permanently.” He had to give up his
job as a tractor driver—"“"With all the levers
and the wheel, you need strength."”

The doctors’ secret diagnosis was chronic
radiation sickness from prolonged exposure.
Weight loss, aches, and weakness are symp-
toms. Soviet doclors say the disease may
include immune- and nervous-system disor-
ders, with a higher than average cancer risk.
U. 8. specialists hardly know this diagnosis;
our weapons plants polluted but (so far as is
known) never spawned a Techa.

Rafkat learned of hiz diagnosis only last
vear, after the local doctor, Gulfanda Gali-
maova, pried alist of names out of the scientisis
who conducted the clandestine study. Many
of the 300 Muslyumovo subjects were dead,
some of cancer. One by one she called in the
biving to tell them.

While I was in the clinic, Dr. Nina Solo-
viova, a geneticist, finished examining 12-
vear-old Ilshat Nuriev, She playfully pinched
his belly, then turned to lshat's mother and
said sterniyv: “This bov must be moved. If he
stays here and receives more radiation, he wall
be seriously sick.” Ilshat's mother, Faniva,
nodded. Her lips were thin and bght. Where
might the family go? She had no idea.

Dir. Soloviova had done DINA tests. " The
frequency of mutation 1susaallvone i 20 or 15
people, " she said. * In children here it is one in
six or seven. This is a terrible crime."”

The Chelyabinsk-65 record is gruesame, A
1957 exploston contaminated a  185-mile
tongue of farmland. A horrific 120 million
ciries was drained into a nearby lake. When
the lake shrank from drought, winds swept
dust from its bed. The Techa dumping was the
worst; officially, 940 villagers got radiation
sickness. The true figure may be several
thousand.

The total radioactivity that spread from
Chelvabinsk-65 or gocumulated in the waste
lake is about 40 percent more than the 100
million curies expelled at Chornobyvl. Chelya-
binsk. however, exposed n mere 440,000
people, while Chornobyl's farther spreading
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nuclides fell at least in small quantities upon

4.9 million Soviet citizens.
I Surgut, where Russin is a wastrel,

On a June evening in Surgut men stand
on the balconies of their peeling apartment
buildings and gaze across an ineffable flatness
of pine, marsh, and silvered inkes. A bread-
board landscape can be arresting like a moun-
tain range or boring, depending on your
viewpoint. Either way, Siberia's immensity is
compelling. And the riches! Thirty percent of
the world's natural gas and 5 percent of the oll,
plus timber, coal, diamonds, gold. and many
other treasures;

Surgut exploded in the oil-development
campaign of the 1970s. Today grown to
300,000, it wears rawness like a badge. Cop-
per engne gaskets surmount the rooftops—
vour rough-and-ready TV antennas.

Pay envelopes are fat by Russian stendards;
workers earn 3350 a month. * Which we spend
us fast as we can,” said Vikior, an engineer.
“MNo use saving—with inflation your money
will buv less tomorrow. New [urniture, new
clothes: Out goes the old, in comes the new."

Dollar fever runs full throttle; even an envi-
ronmentalist, so-called, asked me to pay a
driller's monthly wage, and more, {or a few
hours of his time. Real environmentalists are a
rarity in the oil-and-gas towns, “It's a tradi-
tion here not to obeyany laws, " a worker said.

I chartered a chopper (no fuel shortage in
Surgut) and few over two oil fields in swampy
flatwoods northeast of where the great Ob
River wheels and aims for Arctic seas. Duck-
bill pumps pecked away. In 1992 Surgut vield-
ed 265 million barrels of oil, more than enough
to supply a country the size of Australia

It wasn't hard to spot the spills: black
splotches alongside drilling gear or the pipe-
line spaghetti. Pipes suppasedly good for 25
years often rust out in two.

Much o1l gets into lakes and streams, with
consequences for Siberia’s bird populations —
geese, cranes, curlews, and many others. Oil
renders their feathers useless against cold and
desiroys the insects they depend on for food.

We clattered toward tall stacks. Orange
fireballs roared up asif to consume the heli-
copter like a flame-lured moth. The wholesale
burning of “associated gas™ —natoral pas that
rises with extracted petroleum — has long been
one of the sorry aspects of Siberian energy

WENT NORTHEAST from Chelyabinsk to

National Geographic, August 1904



B Where fish swam, camols now tread over the floor of the Aral Sea. Once a striking body of blue on

the world globe. the bountiful lake has shrunk to half its former size and is now Two shallow lakes far from
the old shores. Diverting vast amounts of water from the lake's two feeder rivers for the irrigation of cottan
and rice, Soviet planners ignored the pradictable consequences to achieve short-term production goals.

development. Though more gas 15 utilized
todiay, the inonerated amount remains enor-
mous; according to one Western expert, Sibe-
rian felds still MNare 300 billion cubic feet of
gasa vear. Mainland China doesn't consume
that much.

Far above the Arctic Circle, Gazprom, the
gas monopoly, is moving tractors across tun-
dra to new deposits —while gas burns in estab-
lished fields. Nothing checks the waste and
environmental destruction. At least in Soviet
times these were subject to the plan

HE PLAN, THE PLANI" Valentina Selina
exclaimed, waving her arms help-
lizssly. “'That's all that mattered."

Four time zones to the éeast of Surgut, in
the village of Mukhen in the coastal province
of Khabarovsk, Valentina, who is retired, still
turns choleric as she recalls the pressure

The U.5.5.R.'s Lethal Legacy

on her logring collective to fulfill its quota

Many women once warked in the woods.
Valentina was & sawver at |5 —one Liny COE in
the plan, The five-vear plans adopted in Mos-
cow were g great gathering of quotas for every
worker brigade, every farm and factory.

““Hut after we got the logs out of the forest,
the hosses didn't care any longer,” said her
hushand, Tvan.

“Sometimes they just dug a trench and bur-
ied them, " Valentina added.

The roads around Mukhen transit empti-
ness—coutover areas that weren't replanted
or long stretches where fire left only snags. Re-
lorestation? Fire protection? Mot in the plan

“For such a long time we had the idea that
the forest is eternal —not to worry, "' said Vik-
lor Skachkov, vice chairman of the regional
environment committee. We talked in Khaba-
rovsk, a new-minted capitalist enclave full of
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W “"Energy to burn” might have made a
Soviet motto. Near the Siaulial airfleld in Lithuania,
some residents hoat thalr homes with keroseno
skimmed from springwater; it accumulated undec-
ground from leaky storage tanks, In the oil fields of

Baku, Azerbailjan, explosions and fires are so rou-
tine that ohsarvers simply shake their heads and
go #bout their business

imported cars. 1t stands beside the Amur Riv-
er, greatest stream of Russin's Far East, drain-
i g stretch of Ching as well., A badly polluted
stream; of course, receiving yvet another slug of
raw sewage as 1t passes Khabarowvsk

It's not begin conservation,
Viktor argues, even to set aside preserves
for protecting witlditfe, such as the vanith
ing siberian tger. Indeed, I saw great forests
still intact in the coastal region, and [ recog-
nized there larch, spruce, and birch, Towering
over all was the "Rorean cedar,” really a

too late to

|_|-:_:

pine, sometimes five feet across the trunk

Hut by some apocalyptic torecasts the for
psts could Be devastated in 40 years. A recent
arrival was the south korean conglomerite
Flyundat, cutting vast tracts, Japanese com-
panies have long logged bere;, Ul 5. and
!""-.L..'".'.L-girlh companies are wamlting in th
wings. Western environmentalists warn that
foretgners will bring to the Far East a forest-
consuming efficiency such as Ivan and Valen
tina’s collective never achieved. Or, perhaps
responsible companies will bring an ethic
never opdained in the almighty plan. For now,
ANNIT

1y TEIFTES

¥ THE CLAPOOARDED VILLAGE of Gva-
syugl, south of Mukhen, priorilies on A

different scale consume the Udegel, one ol
Ruszia's tiniest minorities. Can they save a
few hundred square miles of virgin forest? And
when will there be electricity again/

The 1,700 Udegei have kept to old ways,
hunting and fishing. Valentina Kyvalunruga, a
tiny dynamo who heads the village council
fair

v burns as she speaks of logeers. “They
cut trees on the banks of the small streams
They dumped o1l in those streams and took
gravel for roads. You understand, in thos
streams small fish grew "

1The Udegel hope 1o presérvie a wildlif
domain where they can hunt, trap, and fish
Timber collectives lust for its trees

“1f the jul'|-|||:- lose Lthelr Torest, theéy won
have anything, " village administrator Valery
Derbentsev sakd. The loggers are pressing
Gvasyugl's electricity was supplied by a
nearby collective that has turned off the lights
If allowed to cut. it has promised to switch the
POWEr on AN

* Lo yvou still have problems with your Inds
ans’” Valery asked me, while describing the
Ulcteger as easily misled, (oo swilling Lo trade
Aleoholism is just one

sable pelts for vodka
more Udegei prabler

Inside Gwvasvupi's schoo
greeted me: “Bapdevits —Wishing vou life.” i
1= a wish we might make to all the former Sovi-
et peoples. They have carried a heavy burden

sometimes tn my travels across the former
U.5.5.R., people said to me: You, the West,
are the victors in the Cold War #nd we are the
vanquished. Not so. All of us are vanguished,
victims of the ravaging of 4 greal swath of
earth. soviet peoples just happen to live closer
to the tragedy []

A Udegel sign

Naotronal Geoprafhre, Aueust 1904
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Eight yaars after the worst nuc oy
all time rocked their world, Ukrainians are s
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B Keyplayersinahigh-stakes gamble by energy-starved Ukraine, engineers in the control roam of
Chornobyl reactor No. 3 are careful to maintain power at prescribed levals at all times. In the sarly howrs of

April 26, 1986, while conducting a test of their emergency systems, engineers in ill-fated unit No. 4 reduced

power to below 25 percent, triggering an explosion and meltdown of the reactor core. Two operators died
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Five survivors were jailed but were later released, since they had not been wamned that Chornobyl-style,
graphité-corg rebclors hecome dangerousiy unstable at low power, Though universally condemned as
unsafe, 16 such reactors still operate in Ukraine, Russia, and Lithuania. With their economies in chaos, all

thres nanons continue Lo exploin them {or egtricity



“Years have passed, and we're just starting to

By MIKE EDWARDS
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talk about what needs to be done.”

B Muclear dragon tamers, technicians inspect fuel channels above the core of Chornobyl! No. 3,
which is separated from the radiocactive wreckage of its twin by 200 feet and a concrete wall, Seconds before
the 1986 explosion an engineer noticed the lids of No. 4's fuel channels dancing up and down. Six or seven
tons of the reactor's fuel load was spewed Into the atmosphere during the accident,

recklessnessof it all, | pul my dnver, Sasha, in of thousands who cleaned up and raised NG
Lhe latter catepory when he told me, “ 1 ve gol V'eshelter, In all, Chornobyl's aftermath con-

hoar steaks in mvy refrieeratior.” To dine o Sumes 1 percent ol Uktaine's bua et

L hornobtiyl pig s to ding on cesium and other Bevond Chornobyl city, which 15 nine miles
racionuciides that concentrate at the top of  from ground zero, | passed through A check
the fond chain. But most people work here  point with changing rooms. Workers issued
because, as one woman saud, "“We've got t me a gavze mask that would filter radioa

work somewhere.” In economically crippled  tive particles, plus shoes, pants, jacket, and
Ukrame the choices are few gloves, so that my own clothes wouldn't tak

The bloated payrolls are one more bur- contamination hom

den for the Ukrainmn government, alrends Soon 1 stood 300 vards from the sarcophi-
pressed by Chornobyl-related expenses such  gus, listening to the apitated buzz of my radia

as bealth care tor victims and earky retiremoent fion meter, If 1 LA e about Bwo months, 1'd

pensions for the " hguidators,” the hundreds receive the five rem of radigtion permitted
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in the belly of the beast

Two years sfter the accident, when sclentists first pesred
into the core shaft of Chormobyl No. 4, they wers smazed
to find it almost ampity. Was it poasihle that hundreds of
tons of graphits, uranium fuesd, and metal had burned to
ash? Exploring the thres lavels below, they found the
answar: Thers, “frozen” into eerie shapes like stalactites
in & nuclear hall, weare the hardened remains of & lavalike
amalgam known as corlum. This indicated a total
meltdown of the core, somathing at firnt denied by
Soviet officials.

Another surprise greeted them: Virtually none of the
tons of lead, sand, and boron carbide that had bean
droppad by halicopter through the roof to guench the
fire had found their mark. Most landed on the Aoor of the
contral hall, above the core shaft. Once the fire died
down, Soviet authorities spared no effort in throwing up
a mighty steal-and-concrete sarcophagus (above) around
tha ruins of the reactor bullding. But its effectivenass is
now in doubt. If the bullding inside should collapse, it

might bring down the sarcophagus, ralsing & radloactive
dust plume over the already polsoned countryside.

sealed, becauss radiation
for welders. Sevarsl optionsfn
contalnment have been studied, thou
are bayond the reach of the nears

Lkrainian governmeant. '




icknemed Elena by scientists,
blown askew by the explosio
of stesl and concrate riddied
fual channala. Its cou

jer the cors sank 13 fest in the

Melted debris of the resctor core, corlum was
liguid during a shorn period of intansa heat, than
it quickly solidified. Still warm from radiocactive
haat, it includes about 130 tons of uranium

fuel and produces more radioactive dust

as it degrades.

ILLOSTRATENN BY CHUCK CANTER
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The sarcophagus is the highest structure on
this flat landscape, a sore thumb rising gun-
Mmelal Eray al of the long conerete
butlding that houses reactors and turbines
Ferhaps it stands out, too, because the land
scape has been thoroughly scalped. Cleanup
workers not onlv trucked awny contaminated
soil for burial in some 800 sites around the rone
down and interred nearby
piné forests killed by rmdiation

ane enid

but even knocked

1 came the desperate
wor poal posted off-limits
Armored
dabs of lead that had
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cleanup effort—a mu
with red-and-vellow radiation signs
personnel carriers bore
helped protect their passengers. From tanks
poked not cannon but cranes for liftting *hot™
debris. Thousands of tons of such equipment
still awant burial, one more task in an onerous
chain reaction trigeered by the accident

B Modal ghost town, the city of Prypyat — built for Chornobyl personnel -

N THE POWER STATION I was admitted to
Lthe control room of reactor No. 3, where
while-smocked engineers watched a wall
identical to the control
{owhere other operators trigeered

of gauges. [Lis virtunally
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the 1084 FEdUcIng regctor

flisaster
The pperators and their supervisors
and five wentto jaill, Twoothers
were among the 32 workers who died
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erating truths emerged
Mag, #s
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Now the rules prohibit operators from dip
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was evacuated two days

after the explosion, The previous day residents were sunning themselves along the Prypyat River, even

nearer to the ruptured power plant (background). Elsewhere in the 20-mile-radius evacuation zone, police

have their hands full pursuing vagrants who invade the homes in some 78 deserted villages
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B The apple is “hot” and the cow's milk may be contaminated, but for two aged returneas to
the abandoned village of Kupuvate the comforts of home outweigh the risks of radiation. So far somea 700
ovncudes, all elderly and most of them women, have returned to the zone. Most supplement deliveries
of food with produce and livestock they ratse on the polluted land. Authorities tolerate the practice.

administrator, acknowledged. His hands are
tied on that; it's a decision for the Ukrainian
government, which last spring announced its
determination to shut down Chormobyvl—but
not until other ways are found to meet the
national energy shortage.

New in his job when 1 met him, Kupniy
hoped he could do something about other
problems. The first, surely, is inertia, “ Years
have passed.” bhe said, “and we're just start-
ing to talk about what needs to be done.™ For
exgmple, dikes must be buailt to block runoff
(rom felds; it carries cesium, albeit in modest
quantities, to the Dnieper River, the Kiev
drinking supply. To safely bed down No. 4, a
super-sarcophagus needs to be built over the
present one. (Mficials hope an international
agency such as the World Bank will provide
the necessary hillion dollars or 80,

Une day in the rone, I met some “parti-
sans.” That's the name given to such people as
Nikolai Pavienko, one of 700 evacuees who
have come home. Wrinkled and 71, Nikolai
resides in the log house that he built as a young
man in the village of Opachychi, 15 miles from
ground zero,

Removed to a town many miles distant, he
and his wife, Katia, came back three vears
later. “Evervbody wants his own home,”
Nikolai said simply, asif the matter needed no
further explanation. Zone officials have
treated the partizans tolerantly, knowing that
their families had dwelled for centuries n
these now collapsing villages.

Nikolai grows potaloes and cabbages and
fishes the streams. * When I need something, 1
just sort of help movsell,” he said, nodding
toward the empty houses. Radiation? “We
don’t feel anvthing, ™ he said.

N THE QUTSKIRTS of Kilev, in a former
O tuberculesis sanatorium converted to
a hospital for Chormobyl children, 1
met a “firefly.” That's the name thoughtless
kids apply to evacuees such as 15-year-old
Roman, as if they might glow from radiation.
“1 have dizzy spells and headaches,”
Roman told me. And: "My heart hurts.”
"It is stress,” Dr. Evgenia Stepanova, the
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chief pediatrician, said later, “He feels his
hedart racing. He can't run or play sports.”

Roman told me wistfully, “'We had a nice
apartment in Chornoby] —six rooms. It was
beautiful there " Evacuated, his family ended
up in a Kiev suburb. *They gave us a throe-
room apartment. We've been trving to get
maore space because there are three children.
They keep offering lousy apartments on the
first floor, where it's cold.” Hiz father has
uleers, his mother headaches

D, Stepanova mtended to calm Roman's
racing heart with tender care, rest, and a nutri-
tious diet. It's about all the hospital can offer.

According to rumors circulating in Kiev,
5,000, even 10,000 Ukrainians have died from
virious ailments somehow connected with the
accident. But bécause records were carelessly
gnthered or mayv not exist, the medical arith-
mietic can't be summed. Cautions researchers
say only: " We don't know how many died."

One of the most tragic consequences evident
thus far 15 a large increase in thyvroid cancer
in children, In Ukraine, Belarus, and Russia
thiz once extrémely rare condition totals more
than 300 cases, What other afflictions radia-
tion expeosure will bring s a matter of debate,
Estimntes of the future number of cancer cases
range from 5,000 to 20 times that.

I beheld one consequence in a Kiev labora-
tory under the microscope of Dr, Maria Pilin-
skava! chromosomes, magnified a thousand
times, broken and mangled. "It s serious,”
she said. Y1t indicates risk of leukemin or other
cancers.”

She discovered this chromesome damage in
blaod samples from children in seven towns
outsrde the zone. All the towns hiad been sprin-
kled with radiation, but because the quantity
was presumed not to be serious, people were
not evacuated. It Is impossible to say how
many people are so affected. Dr. Pilinskava
could sample only 25 to 30 children per town;
mast of them were seriously damaged,

For now, according to Western as well as
Ukrainian investigators, stress such as afflicts
Roman is & more serious concern than cancer
or chromosome damage. The psychological
and social problems stemming from disrupted

National Geographic, August 1904






B Graveyards for radicactive equipment litter the landscape in the evacuation zone. The largast,

near the city of Chornobyl, testifies to the gargantuan proportions of the post-accident cleanup, Used by an

army of hundreds of thousands of “ligquidators,” hellcopters, trucks, tanks, and bulldozers await burial. Yet

gven that may not deter scavengers, who have been stripping vehicles for a black marketin parts. How many
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peaple disd as a result of Chornobyl 15 8 matter of speouiation. Though documentation s lacking, the
Charnabyl Unlon, & eitizens group, estimates that 5,000 died and 30,000 were disabled, mostly liqguidators

Hut economic costs are known. They include 30,000 square miles of contaminated farmiand and billions of

dollars in lost productivity and sarly pensions. The damages consume 15 parcent of Ukraine's budget




and radiation phobia lead to real dis
eases, several researchers told me, including
chronic bronchitis, digestive-syvstem

and hypertension, and moy compromise
the immune system. This mis gin why, as
is reported to be the case, the death rate among
irradiated people 1s far mgher than average
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B Battersd souwls line up in Kiay for registration as Chomobyl invalids. Degree of victimhood —1
through 4 — end compensation will be determined later. Though medical evidence is sketchy for most apph-
cants, the psychological saars of Chomaoby! are undisputed. Struggling with the burdens of sconomic and
political transition, Ukrainians must also bear the costs of an old empire s mistakes
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Box Jellyﬁsll i ‘
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marine stinger or sea wasp —is earth’s .
most venomous creature. Contactwith =~
its tentacles can bring agonizing death
within four minutes.

By WILLIAM M. HAMNER
Photographs by DAVID DOUBILET
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as summer spawning grounds
for adults. In spring the young
head seaward to troll for shrimp
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MARINE STINGERS
ARE DANGEROUS

OCTOBER TO MAY

EMERGENCY TREATMENT
SEVERE BOX JELLY STING

* FLOCD STINE WITE VRECAE
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LECTICATION

« (HE (LOSEP OLUEST AUCAGE /F

HEAET STOPS
MINOR STI.GS'

AP STRE W iwicsee o e a
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on his neck, chest, and back
and two nights in the hospi-
tal. Stingers have killed at
least 65 people over the past
century. An aativenom devel-
oped in 1970 is credited

with saving lives.
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Ghostly
Assassins

A life span of only months
begins after ova and sperm
unite. A planula (1) develops
into a polyp (2, and photo-
graph below) that attaches
to the underside of rock.
Reproducing asexually,
creeping polyps (3] shed
new polyps, here resembling

arms. Final shape comes
with metamorphosis (4) into
a young medusa (5), from

Nhey found that the



TOXIC DART GUN

Timy stinging capsules
called nematocysts [a)
are cocked (b) and fired
ppon contact with a vic-
tim, releasing two types
of toxin [c] &s they punc-
twre the skin.

PUINTING BY EDWARDE. GATS)

Fuffs of venom erupt from wispy
nematocysts triggered by alco-
hol in a laboratory. Contracting
like a coil, a tentacle gains pur-

chase on a hapless shnimp.




Eerie as a movie monster,

a marine stinger peers
through one of its four eye
groups, at center. Eye groups

serve each gquadrant of the

creature's box-shaped bell,

which inspired the species’
most common name.
Magnification [right)

shows a lens and cornea.
Bul researchers have yet
to fathom how the creature
can see without a brain.
However they sense their
prey, box jellyfish do not
attack. Fragile and gelati-
nous, they wait until some-

thing blunders into them.




fall thew transform into polyps
and colonize the undersides of
stones, creeping along to find a
suitable spot to anchor. During
this time, new polyps may
sprout from existing polyps. In
the spring the polyps become Tit-
tle medusas, migrating seaward
before monsoon rains set in. At
sea they feed on prawns and
fish, but their favorite food is a
small shrimip that schools close
to shore —along the same sandy
beaches that Australians find o
attractive in the summer,

And therein lies the problem.
Chironex do not intentionally
sting humans; of cowrse, bul
simply react when their tentacles
are brushed. Jellvfish tentacles
have specialized stinger capsules
called nematocysts, each of
which has a mechanical trigger,
To fire, however, the nemato-
cyvste must be stimulated chemi-
cally. That stimulation comes
from chemicals found on the
surtace of fish, shellfish, and,
unfortunately, humans

The slowly pulsing translu-
cent bells are hard enough to see
as the medusae troll for prey in
northern Australia's murky
conastal waters; their tentacles
are even harder to see. Fifteen
feet long and only & quarter inch
thick, they stream behind the
bell like invisible Rshing lines.
Im fact, not until 1956 was the
species Chivonex fleckeri actu-
ally described and identified ns
the creature that inflicted such
agony. Stories abounded of
swimmers running {rom the
witler screaming, tearng at
lesions on their skin but never
having s#en their assailant,

Fortunately for tourism, box
Jellies do not live on the Great
Barner Keef, where about o mil-
hon visitors swim throughout
the year, Nor do box jellies
haunt the beaches of Australia's
Lrold or Sunshine Coasts near
Hrishane. But summer beach-
goers have had to adjust their
behavior to the presence of the

Austrafia's Box Jellyfish

lethal jellvfish along the shores
north of the Tropic of Capri-
corn, which passes near the city
of Rockhampton in the north-
eastern state of Queensland.

When people do bathe along
vidlnerable beaches, they should
either swim in safely netted ar-
eas or wear protective clothing.
Entrants in surfing competitions
have been known to wear two
pairs of panty hose— one cover-
ing their legs, and the other
upsicle down, with the wearer's
arms thrust through the panty-
hase legs and the head poking
through a hole in the seat.

How can the ultrathin panty-
hase fabric protect agaimst such
potent venom# The stingeér cap-
sules are too short to puncture
skin covered by the hose. That's
fortunnte, because although
each nematocyst injects only &
microdrop of venom, a single
tentacle contains millions of the
deadiy capsules.

“That's one reason why Chir-
arer stifigs can be so difficult to
treat,” explaiined marine stinger
officer Peter Fenner. “Snnkes
and spiders generally bite only
once, 1n asingle spot, but box
jelly venom enters a victim over
a large area. Fortunately we
now have pn antivenom,”

The antivenom was devel-
oped 24 yvears ago by scientists
at Australia’s Commaonwealth
Serum Laboratories, who inject-
md sheep with nonfatal doses of
venom. The sheep then pro-
duced antibodies that can be
used to manifacture antivenom.
Medical pérsonnel in constal
regions of the Northern Terri-
tory and northern Queenszland
carry the antivenom

“It can be very effective,”
said Fenner of the antivenom,
which is either injected into
miuscles or administered intrve-
nously. " Normal breathing of-
ten begins almost immediately,
and pain relief usually ocours
within minutes. Later scarring
is frequently reduced.”

I met Fenner in the Queens-
land town of Mackny in 1993,
after Peggy and 1 got the chance
to go back ta Australia to
resume research on box jelbes.
She and 1 had talked many
times of returning Lo study these
animals. Then one day the
phone rang. Chur former col-
league Martin Jones, director of
the Great Barrier Reel Aguar-
ium-in Townsville, hisd an irre-
zistible offer. He had managed
to keep a box jelly alive for nine
manths in an exhibit. It had
died, but he had procured funds
through James Cook University
and two local Lions Clubs fora
Chironex research program,
Could we come down and help
start the project?

E WERE EAGER D InviEs:

tigate and photograph

the predatory and feed-

ing behavior of Chironex
medusae, but we faced serious
problems. The animals appenr
and disappear unpredictalbly in
the water. Studving them in
nature would be impractical
Moreover, as we'd learned,
mast box jellies won't eat in
caplivity.

However, | had recently
helped develop a new type of
aquarium, called a plankton-
kreisel — from the Gierman for
plankton carousel —for the
Monterey Bav Aquarium in
Califernia. The planktonkreisel
rotates water in 4 way that pre-
vents jellvfish from becoming
trapped in carners or stuck on
Lhe drains. The Monterey
agquarium's planktonkreisels nre
spectacularly successful; its
jellyfich thrive, The aguarium’s
curators pilapted thair blue-
primnts for us, and when we
grrived in lTownsville, a new
plankionkreise]l was ready,

We captured several box jel-
lies and placed them in the new
aguarium. Immediately they
began to swim in the circular
currint with their tentacles



Lethal lasso snags a banana prawn and draws the meal mouthward. The victim's

carapace was instantly punctured by the jelly's stinger capsules, unleashing a

multipronged arsenal of toxins that attack breathing and blood cells.
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n 1977, We conned our protec- us, since Megey and Martin had svstem—which may als

tve eiiite, loaded the truck with proved that Chirvoner can easil whal allows them 1o eat glass
uckets. and drove out 5t dusk et gbjects the size of pilings ponges with ease, Sen tort les
Almost as so0n ns we began | Then, ns 1 prepared to lowel have been found with a5 much
rch t i : rk my n Ml n beneath the L pound of the sponges” shar
L nl Wng the |'IE!! 5 pier came the three turtles. 1 he siliceol ules 10 aige
I.,I'l || I B i i|| ] | I :.I || i | ' L1%9 e | i 1 i
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three large gr . down and consumed 1L Im twi el i fonrnd
each nearly three feet long JUICK bites But now It was time {0 pack
ppeared, slowly swimming Fhe sight was starthneg. This ur eear and go home. | lngere
hack and forth i the pools ol creature that can gl in mr ' moment, hoping | '
light shining from the pier nstant was being casually dined last plimpse of A box jelly and
somethmg Shout the way thos: on, tentacies and all, by-an marveling at how much we ha
furtles crysed through thi Enemy obvIously immune to 1t tearnen about G RmroRes sahce
r made me wonder of th defenses. Lhiring the next houl the dayvs of feeding Charl
mizht be looking for jellviish Lwo mpre box jellies appeared nand |7 vearsearhier. Yet w
[ didn't wonder long. Fron [he turtles fimished ench one off had just discovered thod ths
the darkr yme-a box jell e Id even pick up () M TN crestu
the size of pefruit, lan- if it | Vwriainerabinliti
ey ward the 1 How idir] the cea turtle 1y | Lince asal f I
W fehedd 1t oE 1] \Ti Mo one kno et Frhn e Ln I grreath |
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Cast-iron gut may help the hawksbill turtle snack with impunity. Still, the box jelly's
stinging capsules are, says biologist Robert Hartwick, “'perhaps the most com-

pact, complex, and effective weapons developed by any animal other than man."”
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The Everglades

Asa Natonal Park Service ranger who spent live
yeursin the Everglades, | read Adan Mairson s art
cle ( April 1994) with mixed emotions. The Ever-
glades is indeed dying. and any voice telling the
workd that this phepomenal landscape needs to be
saved is worth listening to. | only wish Mairson had
been able to fall in love with the place as 5o many
people have, He should sit on the Anhinga Trail
and listen to exclamations of wonder by visitors
from around the world seemg their forst alhigatorin
the wild. A wilderness s nol supposed 1o be conve-
nient, Getting mosguito bites, torm pants, and the
like are part of the price you pay for admission,
While ditminished & hundrediold from what it once
was, the show is still astonishing,
Birr O'DoNNEL!
Ermunence, Misvour

Wouldn't it be more accurate to describe the
persons who shot holes in abandoned automobiles
as “vandals” rather than *gun loves™?

FREDERICK K. SPENCER

Anderson, Indigha

In discussing Archie Jones and the Flonda tres
spails, yvou could have referred to another excel-
lent article, “Tree Snails, Gems of the Ever-
plades."” in the March 1965 issue. 1t highhighted the
lomig-term work of Jones, then a Minmi busingss-
man, and three other snail collectors turned con-
serviitionisis to protect the snails
PIERRE HERANT
La Gaude, France

Ihere s much more to South Flondae than Ever-
glades Notional Park, The divérsion of water from
thie park has produced many benefits for mankind
You would do a great service 1o publish an article
showing these benefits

5. C. Fry

Clewrsion, Florida

Afier visiting the Everglades in January for the
first timie, 1 got mvolved in studying it at the Stoate
University of New York at Buffalo, where | am n
senior in envirommental studies. The more |
ienrned, the more [ grew to love the area, 1 am now
looking mto attending graduate school i gnyviron-
mental management at the Univiersity of Miam,
Your article gave worldwide attention 1o thag ¢Co-
sysiem on its last leg. Although it will be an uphill



battle to save it, | am one indoidual whos ready 1o
head down to the war zone and fight.
JAMES R, ScHUMM

Buftalo, New York

My son and [ had just returned from the Ever-
glades when the April issue arrived. [t was a beau.
tiful expenience to travel the Snake Bight and
Mahogany Trmls; we toured for 50 nules mio the
maze of waterways. Florida should do some prior-
ity thinking: it has 4 precious treasure that needs
1o be saved. [Us not bormgg: i0s just wonderful.
CLEQ A. NELSON
Council Bluffs, lowa
Kamchatka

What a contrast your photographs of Kamchatka
show, The trophy hunter who kKills the bear for
sport wanis only the skull and skin and Is con-
cerned sbout proving the anmymal’s size, The indig-
enous people kill the reindeer for survival, ent
and use 1ts parts, and show respect for the animal
even in death. Yol it is the trophy hunter we call

dvilized.
— Jupm Moss SCaxDBoRA

Seattle, Washingron

An astounding footnote to your article on Kam-
chatka is that s 30 active voleanoes emit —in addi-
ton to the typical sulfur dioxide, hydrogen
fluvonde, end hydrogen chlonde—a number of
CFCs and chemicals contaiming chlorine, includ-
ing chloroform, carbon tetrachloride, and Freon
11 and 12, formerly thooght to result only from
human action, These chemicals are also produced
by the Santiaguito voleano of Guatemaln. Such
natural chlorineg compounds are apparently pro-
duced m the eruption zome by the combustion of
vegetation. sediments, or fossil soals m the pres-
ence of chlonde and fluonde mineral deposits,
The extent o which these natural chlorines con-
mibute 1o the global pecture remamns o be seen
Cropon W, GreanLs

Professor of Chemistry, Dartmouth Collere
Hanover, New Hampaiire

Bryvan Hodgson's article reinforced my apprecia-
ton {or a very special journey last August to visit a
voung pen pal in Kamchatka. Arnving in Petro-
paviovsk. [ felt as if I hod walked into the 1940s.
My hosts hived 1in one of the countless look-alike
apartments, at tmes without hot water. Their
neighborhood was bleak, the streets dirty, and the
arr poliuted. But the view of the snowcapped vol
cano from the apartment was breathtaking, and
my joy in secing my friends distracted me from
the grim surroundings. We visited the Vallev of
the Geysars, the impressive cultural museum, and
dachas outside the city, | was invited (o dinners to
welcome the American lady and met warm. gener
ous people who have adapted to a life of shortages
angl inconveniences unknown to my friends or me.
CakoL Any Warmiss
Deveon, Pennsvivania

THAT
SATISFIES
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Riddle of the Lusitania

Thank you, thank vou. For over 40 vears my hus-
band has scoffed at my story of how my great-aunt
Josephine Burnside wis sucked into i funnel of the

Lusitania and then was blown out again o land on
a raft and later be picked up (page 73). Aunt Josie
was the daughterof Timothy Eaton, the founder ol
the Canadian depariment-store chain. She had lost
asonearky in World War 1, and she and her daugh-
ter were traveling overseds to visit his grave. The
daughter did not survive the sinking, but Aunt

Josie ived into the 194is.
PauLmve WeLcH

Toronto, Chntario

I ke exception 1o Robert Ballard's comment
linking the Titanic and L uyirania and “suggesting a
relative weakmess amidships in this class of ves-
sel.” The two were not sister ships of a class. They
were bullt to different designs, by different own-

ers, and in different countries, Ireland and Scot-
land. Tiranic was about a hundred teet longer and

of one-third more displacement. Both ships broke
up after initial damage while en route to or hitting
bottom. Where long lengths of ship are virtually
unsupported, the breaking up of the hull 18 not un-
common. Hulls are not designed to withstand ths

Iypooksirem, Tesry Tiaox

Sam Diego, Caltfornia

A prudent captain would have held st least one
lifeboat dnll with passengers and crew participat-
ing and hfeboats lowered. The radial hifeboat
davits depicted on page 73 require intensive kil
and raining. Also. passengers should have hid
lifejackets on when transiting the crucial death
sone. And why was the 25-knot ship loafing a1 18
knots i this critical area, having been warned of
three previous smkimgs in three days?
HENRY AL SHAVE
Peach Bomom, Pennsvivania

John Wesley Powell

Peter Miller's * Vision for the West” was a pleasure
o read. It has given me the opporiunity to share
my copyv of Powell's diary The Exploration of
the Colorado River and s Canyons (available
through Penguin Books) with my fnends. As the
Major writes, " The wonders of the Grand Canyon
cannot be adequately represented in symbols of
speech, nor by speech itsell.” A big thank-vou to
Bruce Dale for his marvelous photographs.
Par KENNEMER-KETTELL
FPekin, Hlinois

The photograph at Crouse Canvon, Utah (pages
96-7), is coupled with a Powell quote: *Hills laugh
with delight as burgeoning bloom is spread in
the sunlight,” 1 am reasonably certain thar the
“"bloom”™ we see consists of floating, parachute-
like seedlings airbome afler purple buds of
Canada thistle ripen and burst. This noxious weed.

imported from England, is one of several that are

taking over land in the intermontane West. | rather

think that the hnlls shuddered at the mviasion. Pow-
ell certainly never suw the sime saght.

GLex E. FuLLEs

Sait Lake Ciry, Utah

Powell was not the first white man to explore the
Grand Canvon. In 1854 Brigham Young called
Jacob Hamblin to be a missionary to the Indions in
that arca. On MNovember 7, 1858, he crossed the

Colorado at o place believed (o have been used by
Father Escalante in 1776 and by Spanish trader
Maurice Arze in 1EB13. Subsequently Hamblin
crossed the canyon many times, explored Freshwa-
ter sites, located different approaches. and helped
establish two ferry operations. According 1o one
account Powell sought out Hamblin for advice and
invited him an his 1869 trip. After the trip the two
became fast friends and shared adventures explor-
ing the canyon, visiting Indian tribes. and negotiat-
ing peace treaties. Hamblin introduced Powell to
the arca that became Zion Natonsl Park and
worked for Powell as an Indian agent. See
Jacob Hamblin, the Peacemaker, by Pearson H.
Corbett ( Deseret Book Company, 1952),
GEraLD L. GiIRSON
Yurma, Arizona

While Jucob Hamblin did explore much of the
region, Powell led the first white expedinion (o cover
the envdire length of the Grand Canyion.

Earth Almanac

S0 what's new? Not the idea for Ed Show's Bug
Vac in the April Earth Almanac. It was new when
Popular Mecharics featured it in their June 1945

issue. Their mode! could be used in conjunction

with a cultivator, and the collected insects could be
fed vo poultry. After 50 vears of bad chemistry, we

need more people like Ed to invent and revitalize
sensible technolomes.
JACK BarBETT
Brookiin, Maine
Geographica
The Fender's blue butterfly { April 1994 is found
in the McDonald Resesrch Forest, managed by
the College of Forestry of Oregon State Liniver-
sity. The coliege helped sponsor the research that
identified the extent of the population and 11s habi-
tat requirements. We believe we can demonstrate
uctive forest management techmigues while main.
taiming the ecological viability of species.
[ravie H. LyssE
(dregon State University Research Forests
Corvalliv, Oregon

Letters thosuld be adifrecsed 1o Forisd, Natiosal
Creographic Magusine, Box 37448, Washington, 1. €.
2 37448 el shonld taclude the sender’s address
aid telephone rumber, Nor alf lesters can e weed
Those that are will often be edited and excerpisd.

National Geographic, August 1984
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One person really can make a difference.
You helped Joe find a job.
You helped Lisa's family get off welfare.
More than 23,000 people went to new jobs this year
because you believe.
You believe in giving someone a chance to work.
Tony hasn't missed a day at work with us in three years.
The Johnson family now lives in a home instead of a shelter.
We opened our 1400th retail store.
Your shopping at our stores paid for job training.
Ronald is off the street corner and on the assembly line.
You prevented crimes by finding jobs.
You braved the weather to donate to us.
Together, we turned 700 million pounds of clothes into wages.
Rhonda’s parents are home with her tonight after a hard day's work.
Gerald’s mom helps with homework because she learned how to read.

One person really can make a difference.
You did.
Thanks for working with us.

T

gun:huill

Goodwill Industries
Believe in the

POWER oF Wopil_
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Locating **Missing™
Fliers of Eighth Air Force

ngl March Howard Slaton, i
H-1d prlct worid War £,
recetved a surpnsing phone

call at his Potomae., Muarviand,
N arrv Ricsen, of
Coedarbure . Wistonsin

His coptiot |
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Esure that s you o the
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other nirmen. all u

Circup. recogmzed two Others us bis

hombardier Ross Mossner from
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Mebraska (upper nghi
the March issue) and his fght enm-
noeT David Rerr of Boantiful, Utah
[lower left). They flew 31 mas€ions
stTiIne incustriad targets, ¥ You
MW ANS. AW b= Nt 'i.l k by 1 AR |
recalls. It would come ap so fast
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Severnl readers nobced that the
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iy and Vestavia Hills, Alabama
Alter hirnh school 1o k| Monte, Cal-
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opether in the 458th Bomb Groug
[hey had flown sax mssions togeth-
& 4% punners on B2 hen Do
weverely wounded by
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lohn savs. =]
ked 1o be on another crew, but we
were /0 short of gunners. | was todd
['d have to find my own replace-

ment. | hat meant | ad o fly

Is There Gold in the Gulf’s Jellyfish?

ishermen of the Flonda Panhandle dread late

summer. There's not much out in the Gulf of

Mexico then except shrimp and cannonball
jellyfish that arnive in prodigious gquantities, clog-
ging shnmp nets. But what if idie fishermen could
harvest the pests for export to Asia, where dried
jellyfish ranks as a delicacy? That's the thinking

behind a project conducted by the Flonda Bureau
of Seafood and Aquaculture. Last year on test runs
a trawler hauled in tons of the mild stingers, which

reach eigh

t inches in diameter, dned and pressed

them, and sent samples to Asia. The early verdict:
The Gulf product is properly white and crunchy, bui
so far too expensive to process. Researchers go out
again this month to hone their processing tech-
nigues on this pleniiful manne resource.
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Because there are some things

ou cant put a price on,
bres salety features are standard.
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Harbor of Death, Now a Diver’s Eden

ver the years the Japanese villoge of Futo gamed

notonety for a gnsly roundup: Thousands of

doiphins penned in neis were slaughiered for
il In the last decade the dolphim population
crashed. and [ishermen feared for their economic
frture [ CEOGRAPHIC, September 1992

Now Futo has a new [deatity as a booming diving

resort in o fsh-watcher's puredise. Scuba divers in
grovwing numbers visit the small. man-mide port an the
tzn Foninsula, 63 miles southwest of Tokyo. 10 see
spectaculnr maring lile: dragonets, [lonfish, large

FURINT TTIRHISE,. SATUEE FPROCHECT IO

squid, and sca anemones. Some 25 (00 divers jammed
the resort last yeur, filling new hotels and restaurants.
Their datly dive fees contribute a quarter of a million
dollars to the locil economy each yvear

“Futo i one of the most beautiful places in the world
tor divers,” declares underwater photographer Koj
sakomura, who lives near the harbor village and has
dived at locations around the alobe. The Kuroshio
current keeps the water off the east ooast of Japan
warm and exceptionally clenr. Jopanese sport divers—
coumed at AU and rising —find Fato a harborof
life. “Futo's fishermen have discovered that the real
money b people,” savs Nakamurs

cowl and dress hke those
thay coviered her m the grave. The
Suuratown Woman (left) s a high
light of the new home of the North
Caraling Museum of History in
saleigh, winch opened in Aprnil

CETE TR

A Dietary Aid for
Northwest Pigeons

ke clockwork, band-tailed
pigreons ppoear it mineral-
nch springs in the forests of

I 1972 Universaty of North Carn-
!!ll:'. ..'u-';.'l'l.ll'."'l- '!:.:l"l." ¢ hased :l'i-'f-'l!-'
noters diggmg up o bural site near

the Pacific Morthwest a1 the samqe
fumre each summer. Males armive o
Q. then 2y to their nests 1o spell

Wwalnut Cove. The sclennsty found

the Woman s remams with fragments
ol her deerskin
brass bells, and thousands of glass

':r:_'.I|||-;!1-'.'.-.L}~ | e wionman mge | B

lemales so they oo can drink

Recently scientists have figured
aut why. All pgecns produce a
calcium-nch cottapge-cheese-hke
substance called pigeon mik 1o feed
therr young. Most band-tailed
pigeons cat seeds and nuts, bt
those in this regon cat mostly ber-
ries, which are woe-
fully short of caleium,

“We uied o think
VISITS To mineral springs
hisdd somethimg to do
Wih mIEration,” says
Hoberl Jarvis, an Ore-
pon State Liniversity
wildlife ecologst, “ But
we ve learmed they're
reluted (o the necd for
calcium durmg the
nesting season.

Bowus Weismesuw

gress and hoaosd

2, may have been hér clmmim
tv's hiehest rankinge female, sovs
stite archacologist Hillv Ciives
rave poods, including
i sylver-plated spoon
g WO puRirs o
sek§s0rs. date from
A0 b 17200

A small S50upn
speaking group, the
Saurn ived m southern
Virgima and the North
Carobna Piedmont
re@on untl European
expansion forced them
o disperse by 1725
(Hiver savs

[ iTCEN

Grand Rebirth for a
Regal Indian Woman

Wee cenluries after her death
and morme than two decades
after her grave was found, o
yong woman from MSsorth Carnly-
i s Saurs trrbe 15 agsin & maior fie
A rtists FEATETISE
weulptors, and beadworkers ioined

TEES L0 ITHOHEL B T

archaenloisis

to-Erfe body

cust nnd then fashion an elaborate

wafeonal Geographic,
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compier you buy oday will be ob heand, you have access 1o the newest, There are no complex CONFIGSYS

Technolopy chanpes so quickly, 1% | Phus. since more homes and schools
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Family Lives of the
Night Hunters

Oul of the darkness come
hons to dnnk from

the waters of Savuti
(above), part of 4,080-square-
mile Chobe MNational Park in
Botswana and home to Beverly
and Dereck Joubert for most of
the past 13 years. The Jouberts,
who filmed three National Geo-
graphic Specials in northern
Botswana, open EXPLORER's
new season with “Lions of
Darkness” —a two-part look at
life in a lion pride.

In the afternoon lions drowse,
rarely lifting a paw other than to
bat a pesky cub (right). At night
they prowl their realm, and the
Jouberts move with them in a
four-wheel-drive vehicle. With
lights modified to soften their
intensity, the Jouberts record
scenes seldom witnessed by day-
time visitors to Savuti.

“Lions of Darkness™ begins
with three young males ousting

BEVERLY MOUBERT { BOTIH)

an aging male from his dominant
piace in the pride. Having won
the prize —eight young lion-
esses—the three set about lion
business. They roar, mark terri-
tory, protect the pride, fend

otf males who would supplant

them, and subdue the females.

Lions are the most social of all
great cats; when pride females
give birth— usually within days
of one another—they nurse and
rear their young communally.
But occasionally a cub is born
later. The Jouberts focus on
one such cub, called Tau, who
has trouble keeping up with the
others—especially after his
mother is killed.

The cub wanders alone for
five nights. “We found ourselves
caught up in our emotions,” says
Dereck about the temptation to
intervene. “Yet we were reso-
lute in our determination to let
nature prevail.”

The Jouberts capture timeless
rituals such as the chase and the
feeding frenzy. They also con-
vey a sense of the cycle of gener-
ations, a saga that plays out its
maost dramatic moments under a
moonless Savuti night.
EXPLORER’s “Lions of Dark-
ness™ airs Angust 21 and 28 ar
9p.m. ET mﬁ'ﬂs Supersiation.
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New Chemical Digs Deep
Into Exxon Valdez Oil

ore than five vears ago the
focvon Valdez plowed into
i rect in Alaska's Prince
Willlam Sound and coated some
L,208) mmdes of shizreline with ol
[ NaTioNaL GEoaRrarHIC, Jan-
witry 19440}, Drespite an
expensive cleanup, after-
effects continue to harm
wildlife and commerncial
fisheries, cntics charge. A
civil sk filed against Exxon
by fishermen, property owners
and natves that may wotal bil-
lions of dollers 15 now 10 court
L some beaches ol remalms bir-
ed deep nmong cobbles and bou-
ders. But a new weéapon called
PES-51 s exhuming that stubborn
subsurface goo. A hiddegradeble
hvdracarbon cleaner. PES-51
releases o1l molecules from boih
POTOUS And ROAPOTOES sSUuriscos
causing the o to float on water
We got about 13U gallons of only
guid out of the ground,”
Rog, the emvironmentil peakogisg
who oversaw the 1irst rest of the

RVS Rieve

PES-51 mav also
xeen fulure o spills
from adhermg to
o Shvs.
soraved on before a
sOCK mits, if
ate a nonstick film
allowving thie ol to shde
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Grizzlies Feast
on a Mountain
of Moths

lowlv insect —thi
army cutworm
math—1s one

of the mosT imoporiant
[owcatds Lo & thd of the
some 0 prizzdy |
i1 1he Yellowstone
mdtiorniad Fiirk arch
Each summer mullions
of moths migrate from
the Crreatl Plains o
neaks above 10K feot

il

BEETS

to feed on wildflower nectar
saclier m the rmoecky -.I.-[-c-a

CWED BIEVATHEAS dUTing th

chiercal last vear At
| atooche., on wland bt hard

Thiere the chemscal was injected A
imio the rocky beach (above)
wias then Hushed with scawater
The oil was collected by skKimmiers
and booms.

Sleepy Biy om
m 14

wihncl titre. bears {eed on roots, clover,
und a fow
ers have learned to chimb 1o o ban-
quet 1 the sky, diggng the moth
morsels oul of the rocks

I i
A dan

ETA55CH nsects. But oth-

boar may eat 20,000 moths
ave Steve French, Among
several researchers studying this
popuiar topc, Steve and his wile
Marilvan. have mvestigated the
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Drink-box Makers
Win Recycling Flap
1ds love to-curl ap with those

handy, mrtight hittle pack-

ipes called drink boxes
ey preserve juice, milk, and other
[gurds for months without refngera-
tion. But for several years environ-
menialists have charged that the
drink boaes are too hard to recyele
The makers not only have denied
this but also have successiully
counterattacked

In 1Y) Maine became the first

state 1o ban the sale of most drink
boxes. Stung, manufacturers fought
back, lobbving with mlot programs
it schools desipred (o show that
recycling the boxes 18 feasibie. Last
April the mJdusiTy won o mapor vic
vory when Mane's governor, John

NENI) HAFFPFNFEE FER S

Mckeman. Ir., repéaled the ban.

Multilayered sundwiches of paper,
plastic, und aluminum, the boxes
must be “hydropulped” —churned in
wiler—io separate elements for
recycling. Upponents still contend
the process is too expensive. Yet all
the furor has been largely symbaolic,
Drink boxes contribute a minuscule
O3 percent of the nation's municipal
waste stream

Environmental Swan
S0Ng—a Sour MNote

o swans of Berwick upon

Pweed in Enpland’s far nocth

ire paying o price for the
cleanup of the River Tweed, The
process depleted their favornte
food source — gramn and husks from
a barley mualting plant

[n January 1983 the
*ational Bivers Author
ity ordered the malting
plant o improve its pro-
cessing und reduce the
gffluent —contaning
Both barlevy, which the
swans 2at. and ol res:
due —thiat was entering
the river
AT times the Town

hosts 4 muny as B
mute swans. To sup-
plement the hirds’ diet
during last year's severe
winter, volunteers like
Lir Wills (Zeft) fed the

PETRICE EdRN

National Geographic, August 1004

swians donated grain and brend
“The swans looked absolutely
muserable,” says vetermnarnn David
Rollo. *They were going into
people s gardens for food.™

An Ecosystem’s Fate
Cast to the Wind

as It only spiny lobsters

that were vanishing from

the Morthwestern Hawanan
|stands in 19907 After verifving the
fow lobster reports, hologst Jeffrey
Polowvina discovered more clues in a
detective story: Seabirds, Hawiniian
munk senls, reaf fish. and even
plankton also were declining. “ Al
first,” he says, “we thought the
entire ccosyvsiom was crashing.”

Then Poloving mvestigated &
wenther svstem cilled the Aleutian
bow that each wanter brings min and
sironit winds 1o Hawai. He found
Ehat from 1977 to 1988 the low wis
unusually strong,. [1s turbulence hoad
vigorously mixed nutrients in the
sea, benetiting birds and mannée life
Fopulations rose

Hut by 1964} the low's intensity
had diminmshed. Nutnent levels fell
w8 did populations. 50 mstead of
catastropne. e 15 just retiming
toy ol

Joms L. Evim



On Assignment

avigating with a Creper

counter, photographer

Gern Lunwic searched for
& uranium-waste lagoon ruamaored to
b 10 Sillamie, Estonta. for this
month’s article on pollution in the
former Soviet Unuon. “Local offi-
cinls insisted that this place didn't
exist,” remembers Oerd. “There
wele no signs, no fences, no gales,
novthing torshow the direction. Omnly
the ticking of the Geiger ¢counter
told os when we were getting close.”

Before photographing the radio-
gctive shore, Gerd (above, ot right )
] his assistant Moxim Kasnetsoy
donned respirators, safety coveralls,
rubber gloves, and boots,

“We always brought lots of our
owmn protective gear, savs Crend,
who traveled through mne [ormer
soviet republies for the article, “bul
mn many places, we were asked not
b wear il since the people working
on the sites dindn’t have any them-
seives. You walk a thin line! Yoo
wiirif to be safe but vou also need
]'h:npl:". trust and cooperation o gl
the pictores.”

At Chornobyl™s damaged nuclear
plant, officinis did issue the Los
Angeles-based photographer same
Likraimian-style rndiation protec-
ton—a hard hiat and a whate cotton
lah suit. Tested for adiation expo-
sure upon his return to the United
States, Gerd was relieved 1o pet o
clean bill of health,

& Y t poured for cight of the ten
weeks Fapent i the Lake Dis-
trict,” suys photographer

AxniE GrFFITHS Beor, “Lstening
1o the English weathor reports on
the nows was like opening a thesau-
rus to the word rain; “Showery bits
this evening, Inter turming 1o drizzle.
[ollowed by downpours and masts.’
But I came to love it. The rain is the
reason cverything there 15 s0 green
nnd beautiful.”

Omne such green, beautiful place—
on a4 rare sunny day—was the hillrop
Lowther Estates, & privatle game
park where Annie, clad in camou-
fiage. with hunter Kirk Robertson,
captured a rosing herd of red deer
Im T VISWInE SCopa

“Deerstalking 1% a rough, slow
business, " she says. “You crawl up
to a stag on your betly and elbows
You really have to blend into the
hackground and pull your hat low;
even a flash of forehead might scare
him-away,”

As 4 joamnalism student at the
University of Minnesota, Anme
started out with dreams of a writing
career. ITen, my junior year in
coliege, | gist a camern.” she says.

“1 switched my major o photogrs-
phy two weeks later.”

Inadditon toherwork for the Geo-
GRARHIC, Anmie teaches, lectures, and
as contributed photographs (o doe-
ens of books and magarines
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West Indion Whu:n'mg -duck Gers. | ":l-pr_ln. nrborwdt Adult stpe: Lermg
Murrm.ngh: Rppieeax, | i Hndntur: Mengrom f et pma i rerebe o e Barrame |

Lrmsary A itiT e -5'-ur|."| iy srmber ! ST of .' LN ." (AR  Fhitgrophed 60 Michnnl Laome

WILDLIFE AS CANON SEES IT

west Indian whistling-ducks perch on a  few islands. To save endangered species,

S AT

branch ina Cayman Island swamp, Toward it is vital to prolect their habitats and under-
dusk, shrill whistling notes can be heard  stand the role of each speciea within the
overhead as the ducks fly to their feed- earth secosvstems. Asa global corporation
ng haunts, especially to feast on roval committed tosocial and environmental con
palm fnut. Throughout the Caribbean, whis-  cemns, we hope to foster # greater aware-
ting-ducks have suffered from relentleas ness of our common obligation 1o ensure
hunting and wetland drammage, and arenow  that the earth's 1il'{'é-.-1|1-~1.'|'=..r1i1'._u ecoloury

reduced to small 1solated populations on a survives miact for future generabions.

Ferrpelecmmie Liguid Crpmial (FLC) Dhaplay
Wil e ropnd Aesponae tims
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