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Spilled oll sullies the Persian Gull
and shrouds of smoke from blazing
wells turm day to night in the after-
main of the gl war. Cleanup has
begun, bt battle scars will mark
the environment for decades.

The U, 5. National Park Service-
/3 years old this monith —guards
337 significani sites. Dedicated men
i women tend threatened w r';'r.!'.'fll'}'
and injured Kikers, spot poachers,
and reclaim foress, while facing an
unending tidal wave of visitors.
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As demand rises TG moare eleciric-
ity—and Jor more nuciear safe-
guards—the nuclear industry
unveils designs for reactors said 1o
be safer and more economical

Ol

A last bastion of Marxism
Lentnisom, Cuba skirty economic
collapse, but Cartbbean rhythms of
life continue to pulse on this sland
of tropical beatty
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I'wo hundred years ago a French
architect envisioned a gracious new
capital for the infant United States
His plan lejt an indelible imprint on
Washingron, . (
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AFTER THE
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sky, camels search for untainted shrubs
and water in the burning oll fields of
southern Kuwait. Their desperate foraging
refiects the environmental plight of a region

ravaged by the gulf war.

By THOMAS Y. CANBY senior ASSISTANT EDITOR
Photographs by STEVE McCURRY macnum
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Mourning a foved ong killed during the Iragi cccopation, thesa Shiite Moslim women refum
gach Thursday to weep and pour bottles of scented water on the prave in Kuwait City. This
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céclion of the walled cemetery, near the now destroyed Enfertainment City amusementi park
has been sel aside for givilian victims ol the war




A swim in a Iake of puré oil al Ahmad] dooms this cormorant to join tens of thousands of birds
killed by slicks and oil pools from gushing sabotaged welis. Some oll lakes measure mare




Ihan a mile long and a yard deep. What 1o do about them s undecided. Reprocessing the ail
lor later use s possible but ditficult, and i1 is nota high priority.
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No retreal sounds for 2n ofl-covered corpse and a Soviet-buill lank wasting in 8 Kuwarll oil
field, Nearly lorgotten in the euphoria of victory and the shock ol 2nvironmental ruin were




some 100,000 killed in ihe lighting. In rag, where waler pipelines and Irealment planis
were bombed, more lives are threalened by confaminaled water supplies.
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A lucky war veleran takes a late allernoon stroll &l the
Kuwail zoo. One ol the [ew animals spared by Iragis,
this hippo—sullering from a skin infection from a
stagnant pool —wandered from his pen and {ound
grass io eal. One neighbor, a hardy elephant, still has
a bullet lodged in is shoulder. An injured bear died
after red tape prevented its being flown 1o Saudi Ara-
bia tor surgery. lragis also slaughtered horsas grazing
near oll Helds (helow).

ways and degrees perhaps never to be known
with certainty. Respiratory ailments appear
to be increasing markedly. And researchers
worry about carcinogens in the great cloud
Nor was there prospect of quick relief
Three Texas fire-fAghting crews and one from
Canada were struggling to fly in equipment
and contend with land mines and bhureéaucracy
when I roved the country in mid-March. Two
hindred wells had been
Lrought under control, but these were the casi-
estones, Growing lakes of oil and submerged
mines may delay the task for several vears
Hammad Butti, an emplovee of the Kuwait
Oil Company in Al Ahmadi, south of Kuwait
City, had watched helplessly as the Irns blew
up the wells. " Saddam Hussein sent down o1l
men from Irag, and they studied our opera-
tiore. If you didn't cooperate, they would kill
vou. A month before the disaster they kicked
usout of the contral room, where | worked
“Un Sunday; February 17, they began (o
fire the wells. They putdynamiteineach, puta

months later @

sandbar on each charge to direct the blast
downward, and detonated it with nn electric
charge: Every 10 or 5 munutes they fired
another well — boom! Roon the sky was full of
lire and smoke ™

Mr. Butti took me to see the control room.,
which had regulated the flow of al from the
field to offshore tonkers. "My chair was n
that corner.” The room and its computerized
controls had been blown to smithereens

We went to his home, half a duplex of com-
pany housing, within earshot of the howling
well fires. The pall of smoke hung low over-
head, spreading durkness and cold. A film of
grimv oil coated every surface, including the
skin and clothes of his 17 children. They gath-
ered around us, as did his two wives, Fatima
arnd Saada

"How do you get them clean?™ 1 asked.
Fatima smid, kneading worn
hands. *5Still we are never clean.™

HSerubbing. ™

ALF A BLOCK AWAY lived Nizar
Kawash and his wife and four chil-
dren. Mr
nurse, was i charge of Lhe emergency
room at the oll-company hospital

*We're treating many more bronchial and
asthma cases,” he told me. “A lot of coughing
and upper-throat infections.” | encountered
many Kuwaitis whe felt intense anxiety ahout
carcinorens and ather unknowns that mieght
lurk in the hovering smoke.

“TIt's hard on the children,” said Mr.
Rawash “When they play outside, they turn
hlack, like little car mechanics. 'We can't let
them go anywhere, for fear of mines and live
cluster bombs"” From the living room we
could hear an allied demolition team detonst-
ing unexploded bombs that had been dropped
on nearby Iraeqi emplacements

Most of the nelghbors had fled, fOrst rom
the Iragis, then from the cloud. The family
had stored and sparse sup
plies abtainable with ration cards, They gath-
ered water from cisterns of abandoned homes

Mrs, Kawash showed me their Sock of 37
chickens. Once alabaster leghorns wore a
grimy pray. “They stopped Iaving when the
smoke came, The roosters even stopped crow-
ing." Ahmed, mine, emerged from the heén-
house beaming, a welcome first egg in hand

[naused at the vegetable garden. 1 he plants
were dead ffom the coating of ail and lack of

KRawash, a professional

|i"~'l'.'[| g |'-Z'-|_|I‘| .'l:"'."

irrigation water. “The eggs and vegetables
meant s0 much,”™ said Mrs. Kawash, falter
ing. Then she blurted, “1 hate to have to ask
for food, Yesterday | cried-all day,’

What would they doe “The bombs didn't
drive me out and neither will the smoke, ™ said

yattonad Ueographiie, Augusi 1991



Mr. Kawash, "How can [ leave the hospital
when I'm most needed? 1 hope my wife will
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PERSIAN GULF

TIDE OF
DESTRUCTION

Uit of the world s most polluted bodies
of water, the Persian Gulf pavs heavily
for it role 4s the Middle East's oi] high-
way. A guarter of a million barrels of oil
poliute it each vear, vet the gulf tikes
maore than five vears to flush contami-
nited water through the narrow Strait of
Hormuz, O] aside, gull water is in places
one and a half times more saline than the
oceans. SUlL, numerous life-forms thrive
on the shallow western side, where It is
possible to stand chest deep in water two
miles out. These shallows are weal habi-
tatl for algae, the bottom link in a food
chain that has made the western gulf a
prime fishery for millennia. The shallows
are also the final resting place for the
gulfl war oil spills, given prevailing
winds and currents.
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Al the Kuwait 2o, a bandiul of animals
had survived the occupation, and these were
suffering from neglect; some bore wounds
inflicted by Iragis who shot caged bensts for
food or pleasure. Others had disappesred —
belleved abducied to Iraq—while a fortunate
few had been adopted by Kuwnitis, to be
returned when the storm of war had passed.

UWAITIS ENEW their environment was
in dire trouble, but they had lost the
mians Lo measure the damage. Before
the war this wealthy nation had sup-

ported one of the premier scientific centers of

the Middle East, the Kuwait Institute for Sci-
entific Research, Now KISR was ashell, plun-
dered and partly destroved. Before fleeing, the

Tracgis left their familiar final insult by defecat-

ing on the floors.

I located a more modest lab, hidden in o
seedy commercinl section. There, in the semi-
darkressof acity without electricity and living
under the smoke, 1 spoke with technician
Sabah Abdul-Wahab. “The Iragis left three
air samplers. We pliaced them on roofs of hos-
pitals, which have emergency generators.”

She showed me the first air analvsis since the
fires began, As expected, it revealed a sharp
in¢rease in sulfur dioxide. To my surprise,
however, by stringent 1. 5. health standards
the level still was zafe. Sampling & broad range
of smoke pollutants, a team of U. 5. experts
tentatively concluded that the situation " does
not appear to be life threatening.”

The mounting stench outside the Interna-
tional Hotel signaled another environmental
problem: Trash was piling up, and the shat-
tered national infraztructure could not cope,

To the rescue came an unlikely convoy: 30
dump trucks and loaders of Waste Manage-
ment, Inc., of Chicagp, toiling northward
from Saudi Arabia behind George Villasana, a
company vice president. "'We came without a
contract —we'll do the job, then see about
money,” said Mr. Villasana, Dependence on
foreigners, T learned, characterized pre-war
Ruwait, and now their absence contributed
much to thé country's seeming paralysis.

Among the flaming oil wells of Kuwait, I
saw dvnamited wellheads that had not caught
fite. Gevsers of gray-brown crude spurted 50
and 60 feet in the air. Around them grew small
lakes of oil, and these caused great concern:
What ifthey found their way down to the gulf?

The gulf needs no mare oil.

I6

Nobody knows, orever will know, the exact
amount Saddam Hussein released. * Our best
estimate 15 between four and six million
barrels,” sand Capt. Robert E. Luchun of the
U.5. Coast Guard, senior American spill
aclvigser in Saudi Arabig. "1t's as if a fleet of
monster tankers ran aground ™

Why the uncertainty? “In reality the spill
was a series of releases,” Captain Luchun
said. “Irwep artillery ruptured oi] tanks during
the hattle for Al Khafii, and oil flowed into the
gulf, The ITragis released oil at the Sea Island
loading area, off Kuwait—the largest spill. To
top it off, they brought in loaded tankers—
seven, we think—and dumped their cargoes.”

Nightmarish as the present spill is, if four
hrave Kuwaitis had not tricked the Iragis, it
could have been three times as large,

“We worked by night because the Iragis
had spies,” recalled Khalid al-Othman, &
reflinery superintendent with the Kuwait Chl
Company at Mina Al Ahmadi. “A 48-inch
pipe carried oil from storage tanks down to Sea
Island. Those tanks held 8.5 million barrels
that the Iragis intended to release into the gull
We zecretly closed s valve the Iragis didn't
know ahout and, to fool them, changed the
valve indicator to “open.’ When they dyna-
mited Sen Island to release the main spill, our
valve held back those millions of barrels inthe
storage tanks."™

HE DELUGE of oil that was released
struck a wvital ecosystem, Gulf waters
teerm with life. "'The gulf is shallow —
only 110 feet deep on average,”
explained John McCain of the Hesearch Insh-
tute of King Fahd University of Petroleum and
Minerals, “As a result, unigue physical and
biological processes promote vigorous growth
of sea grasses and algae at the bottom, along
with plankton in the water. For thousands of
years this productivity has supported fisheries
of shrimp and finfish like mackerel, mullet,
snapper, and prized hamour, or grouper,”

On the Saudi side —the coastline hit by the
oil—this shallowness translates into gentle
beaches with wide intertidal zones. These
make the gulf an important region for migrat-
ing and wintering wading birds, including plo-
vers and sandpipers. Seawarcd, vast marine
meadows support larvae and fry,

Off the Saudi coast a chain of islands claims
critical importance to wildlife. Two species
of cormorants frequent them—the great

National Geographic, Augusl 1001
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cormorant and the endemace Socotra,. Green Quick action—though limited in scop
turtles End endangered hawksball  turtle came [from Saudi Aramco, the immense
craw!l azshore Lo plant thear eges. Most 1slands nationil oil company. YVital facilities fine the
are ringed wath tragle corals threatened coast: tanker terminals, relineries
in thiEsysiem, ol 1= a lnmliir presetice, | he W er ind desghnation plants. 1he compény
rulf i both the source and the highway fo ] clown 23 mules of boom, mobilized a {leel
much of the world’s crude. Officials estimad af 21 oll-recovery vecsels, and activated its

that & quarter of o million barrels a vear rou arsenil of cleanup dewvid

tinelv =pill —much more was lost during the A second agency oversees impertled coastal

eight-yvear Irmn-lrpg war—asnd most golf  facilittes. This 5 the Koval Commission fo

nations possess limited cleanup capabalities. 1 Jubavl and Yanbu, whose head, Prince

drove beaches that were paved for miles with  Abdullah 1tbn Fasal thn Turk:, presides ove

ald “tar mat, " previously spilled oil and sand  an empire of refneries and petrochemica

weathered into o thack asphalt crust plants. It tobd moved decisively to deplo
el no Bl dent existed for the enormous imes and removie encroaching ol

iick thad Fegel FPoirm TR The rest of the coast—thi I ' |l||_|| |
“We first saw it on fanurry 19,7 smd Aln domain that falls by defnalt to gulf wildlife
Al-Rabeh of the Research Institute, whose came under the jursdiction of MEPA, the
computer model helped Torecast the move Meteorolomcal and Environmental  Protec-
ments of the slhick. "Luckily, for two weeks tion Admmistration, But the agency was ill

the winds were unseasonably zoft and often  prepared and enmeshed in bureaucratic rival

e o 3 T ; il . 1 ! F ch |
ew from the southeast. This held the slick if5, 11 1OUNG 1S overwhnelmed by 1
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‘*Strategically it was senseless.
The only casualty was the
environment.” ... o
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Atiens on a fiery plain, environmentalists Rick Thorpe
and Michael Bailey of Earthirusi examine 3 ligid
whera the ground has been encrusied with oil {right).
Hazards have gone underground on the Kuwail City
beach (fop) as French soldiers remove mines planied
lo foll & sea assaull thal never came. Al the adge of 3
nearby minefield, Muslims pray facing Mecca.

CIIsasti that would Daw vertaxed L Cthman Llewellvn of the Saudl Natonal
ponse capabilities of Western nation Commission for Wildlhite Conservation and

Meanwhile the international community  Development, a key apency assi=ting MEPA
[I | |:- =Ta1es LnAsE LaUA ||

dispatched two radar-surveillance aircraft 0 GAUGE the enormity of the disaster, |
pecially equipped to maoni licks, The [lew in o Sandi helicopter with Azir
MNiationnl OUceanic and Atmospheric Adminis Alomari, MEPA's daily reconnais-
tration (NOAA) sent aspill-trajectory annlyst ance scout, Near the Kuwait border
el the Fish and Witldlife >ervice desienated 8 the benches were white; winds and tides had
spill-response biologist. All were veterans of spared them. Farther south the scene mvited
Alazka's Exxon Valdes spill dishelie
Ll Li 113 ' T4 (T (Ml L immense fln 11y
Fuaro L ustrali | . Uomuoared witl heet il | L gt i1l | i
BTt : psnonses familiar to the interna ber s1 e cloud from the | 111 [ire
tional group, how r, the gulf cleanup el ome of t LR obably from lenk:
r ecl m le and 1rresolul 1t »en l=innd off Kuw vir., Alomal
AN hifted the slick moved sout Floati n the sheen were chocolate mat
ji 1 i I ] I|||| { I'|:I||!| LT T 1 EALs || | 1hal | | l
ry tide the otl tloated | It o emba ned with the wa orm an emulsin
et i i Hittle i el e rye [ St 2] KD } 1] r LI



aground. LN L nto inland dispo

often hall a mude wineg, My imapination =aw i their cumulative effect

| Dafi Bay the il

stoelled it from th
Gurmah Island, with its tre
iri DiACK MANZrowi
LreEs firnecl ta LA nnEls Lhntl aonce |l|l S
it{e and now ran black with ol
kel out Abu Al island, wil
rust like a bent
rith =hore
thie ugly rime of oil. But along the south
e water sparkled clear. The island
=ETVINE 45 A natural boom, holding back
black tide from industrial Al Jubavl, from
effort appeared punyv—a  Tarut Bay and its fleet of fishing dhows, from
st by Arameo, the Roval Com-  the great imdostrial port of Ad Dammam.
t evieming it MEPA he "I'-i" \rteErs i




A tangle of oily tidal creeks, viewed Irom a few hun-
dred feel up, curl across the sand at low tide on the
saudl coast (fAcing page). Una slick, shown red in an
enkanced satellite image (hoflom). choked coasial
habitals on Abu Al 1sland

Working under warfime conditions, the Saudi gov-
prmmaent set up @ long bird-cleaning centar, wherg
several hundred hirds were saved. Its beak taped 1o
save volunteers' lingers, an oil-covered cormaoran
pets the toothbrush treatment during a lilesaving bath

spill-response team, & group abiy led by Nizar
Fawiig. By now | had come to know and
wlmire the concernéd individuals who gath-
ered aboul this lone table. Semor meteoralo-
gisf Walid Bakir Agha predicted the nextday's
wincls and where they might move the oll. Azz
Alomari described the fresh slick near Ras at
[-':l.'l.:. .|f!l sl ITOTTE (VT |'||.'|Il Opitel

Ominous news came from Jay Rodstein, the
WOAA spill-trejectory annlyst; O8] was near
ing the north coust of Bahrain

Abdul Rahman Al-Shahn gave the Aramco
update: 320 men in the field had recovered
16,549 barrels of o1l that day, A Duateh con-
tractor hwred by MEPA gave a similarly
encouraging report, as did an Amencan firm
recovenng ol lor the Koval Commission

At the edge of the cirele of oll fighters =at an
anxicus and dwindhng group: private con
tractors, many of them American, With news
af the spill, hundreds of ml-cleanup companies
had seen a need and an opportunity and had
affered their services. A handiul of representi
tves sat uneastly might after night, incurring
costs, awaiting action by MEPA

The apency seemed unable to make the deci
spons necded Lo protect >audh wetlands and the
wildlife and tsheries they supported. Almost
cdatly loreign teanms visited the coast Lo-survey
the damage and prescribe cleanup procedunes,

bul little action Tollowed

IINED A GROUP pointing toward =stricken
Al Musallamivah Hay, favored hatitnt 1o

mierant warhng birds. ¥ There's too much

pil-impacted beach to clean all of 1t, " said
John Cestergaard, a Dianish expert represent
ing the International Maritime Urrganization
The MO was coordinating imlermational
ssistance on the spill and has since sot up a
multimillion-dollar cleanup fund. “We'll try
save two or three sections that are manage-
Lole and important for wildif

vpproaching the bay, weencountered a tar-
gEL TAnge used OY thoops prepanng lor the
ground war., Vehicle tracks churned the sand
i a litter of spent missile launchers, This
patch of desert would take vears to heal.

At wnter's edge, oil-coated crabs lay ever
where. "It's a relief that they've died,” said
lony Preen; an Australian biologist whom the
~audis had asked for assistance. “A few day
o they were still strupgiing.”

We trod 4 strange, oll-soiaked surface, wrin-
Kled hke n rug. "Algal mat, il Mr. Preen

Il|.-|."'--:"'..'.I |r.I ._=...,".'-'.'l i | iPLLTE FEA]






Il 15 {ate moming, but under the o1l clood the only
aright paints are flaming wells—and tire tracks lefi
by pholographer Steve McCurry's car. The olly, sool-
covered top layer of sand adhered lo the lires,
uncovering the white deseri surface undemeath

“lmportant habitat but dyving under the ol .

TWE can make gse of the Lide and natural

remove ol without dis-

M zpid John MceMurtrie,

drainaee channels to

turhine the surface

manaring director of Alba International of

Llestergaard hac
Alba as one of the companies having the tech
nology for cleaning fragile beaches

Four camels wandered by, cropping marsh
prass, | watched one place its mouth around an

oiled tuft, hesitate, then pass on

=rotland,. Nr recognize

Ih'dli'iﬂl!H-5F|IW|Wi |h|'!":J.?l:lh'Jlill-fHIIF

rants, dead gretes; [eathered

sHADS LO0
Al S0

IGENLEY. |U"Wlu
Cepd Mr, MeMurtrie

o the easte with which maany

U NCT ?ﬁ'ﬂ L0
LA DRSS
aviets coula
nave been protectively boomedd
Similar frustration gnawed Tonv Presn

"Every coastal installation has been protected
with multiple lines of booms. Yet we haven't
been able to deplov 1 single meter of boom to
protect natural hnbitats,”
N THIS DEEARY ATMOSFHERE of enyviron-

miien Al :!U'I.l! bl -inlrn'

It went tothe gull” s imperled tur-

small viictar

| & B |
LhrouE

LHles, Bepe-laving senson wis apnroaching,

and thers was worrvy about the lurtles” nesting

| he islands were bhacly olled and so

" o ol
VLI EILES

littered with debrs that the :||.'|i-|.|i||'_'.||-- ol

er ashore and dig pits

and helicopters

Volunteers
impassibie to come by, Disaster loomed

Word reached the British Roval Air Force
and it offered Chinook copters. Royval Marines
and their U, = provided strong
hands, In three dnys they tidied four islana
maternity wards

'he day we Amished, an

Earlyv arervime haw ksbill waded onto an island

|_Il'r.| I.

counterparts

ty nest, " said a pleased John Grainger of the
saiich wildhife commission
Crurmeh Isiand, with s many mangroves,
wasanother major concern. Don Kane, a spill
FESPHOTSE specialist with U, 5. Fish and Wild
volunteersto
af protective boom across tidal

trees. We

life, had worked with three othes
lay 1,10
channels
boated to Gurmah to

Wearing hig

| fppt
among the
heck on them

crossed Immense

CArTVIng ol

1 ||-.-||r:- LA

'he tallest came
Kane,

“hut for Saudi Arahia this 15 important habi

alval mals to the o

‘Not grants, " said M

LTER G it

Lo My chin

bat " CUlumos of

small stalks resembling aspar

hannels among the Lrees
pneumatophores,™ he  saud,
"roots that allow the mangroves to respire.”
Many were bl

wore vellowing lea

AFls grew In

"Those are

K with oil, and adjacent trees
Vs "nlplil--ﬂ|” il1e
e came upon booms the foursome had
fard, Une had sunk beneath the surface, and
1 -Lth!Ll||ﬁtJ i I

vater above the tops of his boots and sec

ane winde
Lhe DoOm 10 & sturdy Mangrove

Cther booms floated nicelv. As planned, oil
piled up on thei sides, while the
protected channels carmied clear water past
healthy trees. "' When the island heals, those
will sepd a pew forest, ™ said Mr. Kane

(ro0d things als
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litation center m Al Jubay

recelved about 1,200 birds so far, ™

-HlJ .fhunl-u &-'hgf ﬂ'ﬂﬁ'lﬂr 1 o EVEeTrd

hundred hawv 'u|'||F|vlwnvﬂ and released 1
the wildl, We Il free 50 more tomorrow

Asgistant direcion Puh-rﬁtw'n4|u|r4rﬁu-i i1

eoent arrivals: a begrimed gray heron, a ereal

grmorant, & haughty Caspan tern, ruitied

iwlienant. 1 he tern was a real tar bal

1ITh 1 }4N *;-ﬁ::lﬂ'h'1|llllrﬂh.

L TINEEr 1T I 1N

new arrivals witl mix of

sater, sugar, and salt. Odl halts their metabo
iz, and the rehvdrant kick-starts it again

[hen we wash the birds 1in househol

gent.” I watched a Socotra cormorant s

shed 1ts stmn in the hands of two volunteers
L. 5 Marine and a Roval Highlands Fusilies
Uhe infantrymen would spend two hours

gentiv cli AninE ebween lealhiers

| :lll-...“.ll.l:l.i -I".I- :'_l'l'll_" Ml Il'li 1T TECOVEDY TEITLS,

lence. From there they would erat

b licdi . lazt ity |
holding pool, last stop belore releas

ven préened arpund the pool that day, |

{ ] i i o -
like bathing beguties

.."-Illr II -IZZ' |'||| L |'|". L F VIV

lost moet of the ereat cormorants,

sticks ta
low 1t,

[here's

inderas

alting to régain their natural witer repel-

uale 14O A

MInely-

L adrug that cdepresses the

Ve haven't lost one sinct

he grebes ar
thietr fea

forming a lethal stone i their gizeard.

nothmeg we can do for then

wildlife commissi

for valunteers ﬁ[:nu”taTFTWTW:J'}[:

‘A nearby Hritish Geld |:-_|-_._;-|'.-.: WS

[l WO fiiirses,

e 5til]l a problem. Oily sand

thers, and they tend to swal

o CAIeLera, ‘_I'-I'l enter hedaine & magnet

LT r'||_'!
staflfed




from the groond war,” he said. “Thev had
anly nine patients. The nurses pitched in, and
male volunteers guickly followed

‘Inm terms of birds killed, the number we

Hreat 12 small. But the ceoter hasserved Lo raise

public awareness. Many of our voluntesrs are
s, from as far s Kivadhand Jodah
How many birds has the shick claimed!
R ram Body coninte :|||'|r|;__=_ the beaches we exti-
siiiel Mr,

“Fewer bircds are beine brought into the center

i
- Ed - [ ]
Y IMENS

mate al least 20,000,

now, anid we're |III|IL|:!_' the warst 1= over

ACK IN DHAHRAN there was [ittle sign al
action. Mid-March brought Ramadan,
the Islamic month of daytime fasting.
and the tempo of work slowed. Fewer

contractors appesared at the MEPA mestings;
many had pone homi
A small Texas company persevered. Alpha

ol reaching

. s =8
ot !
i
-.I :l:i_-z'!r;:ﬁ:'
AR
i-I
_|'
e =, |.
. _
" & ‘FII

Environmental had ITom  Austin Lo
cleanse Saodi
microbes and a special biocatalvst to stimulate
them. The Research Institute of King Fahd
U'niversity set up experiments
noloigy and 1ts aftereftects. Alpha Vice Pres:
dent Fran: Hiebert scoured Dhahran for 1B
LLI !IJIIFI'.IT-'I "|||||'-'._-_- O ..-.E'_-'IIFI'I_'I'I -'I'_l['!'_-l:l'IE.;I'.IIIrl:

LLVIELE

wetlands with itz oil-eating

to test the tech

ol Dugs, citalyst, seawnter, and floating o
Were percolating iman institute 1ab

At nress time, Alpha was I|||I‘.'|'|i'-.li- that it
would
=audi beach.

Had news came from NOAA: Radar told of
Hahrain,
ETRSS SUPDOTLS
mammalian cousins of manatees.

Heat wis now a problem and would get
lune it may be i th

LComdr. Kenneth Kefane

oofn win a test of its technology on n

where ahundant seas

arge populatioms of dugongs,

irmree o r': 1 |_ 3 3 .i'-

shiadde, " worned L

Lol i I j &#F TEN
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“Workers will

rafn Whe atl o they re nol

of the Coast Luard DECOme
nittisealed By Eises
wWearinge respirators. And respiralors are cum

LUTrning in

bersnme. | he window for action
werns had set wheels

the offices of iy

Simitlar col
[awfig and others high in the
ernment. Inlate March, just before ]
eft the kimgdom, word came that MEPA had
named Mantime Corporation, a
major 7. 5. spill-response firm, as principal
contractor for coping with theotl. Atlong last a
M ATES

SO g oy

L rowievy

xisted for assigning subcontrictors Lo
|_|l._'.h'.|"| .'.|_'-_i_:|li'|'-.: e hiees

Diuring the two monihs ol seeming ichion
thiat foll
often drew comparisons with other spilis, such
iy Fxronm Valdez in Alaska., That event, zo
iyt copde, evoked a response 20
len thousand workers at
aril official, had Inbored

wsd the spall, the international team

ermaller i
LTS NS VIO roLus
. i - -

L Time, volunteces

--::III III.-IIII

L ffer Lhy

One down, hundreds to go: Texan Brian Krause of
“Aed” Adair's legendary oil-lire-fighting team alms a
“stinger” 1o help plug 2 gushing well. "Drilling mud”™
will be pumped down the pipe to parmanently stem
the fiow. In many cases it will prove cheaper to drill
new wells than to repair old ones. As foreign firms
move in, the military is shipping out—but not befare
gvery reluming vehicle is scrubbed clean from lip to
tread. Deparimen! of Agriculture ingpeciors have
irained craws to rid eguipment of hitehhiking pesis.

| rauiseo the ol

fonled beaches
How strong =
the environmental ethic in Saudi Arabiar
‘Recall that we were at war when the spil
occurred, ” saild Abdalinh E. Dabbagh. dires
tor of the Research Institute. * Saudi resources
were stramned to the limat, and still are.” It was
true. The kingdom had not only waged a war
buta

port three-guartess Of & million {oreign tro

clenn that =iate

MOUE guestion

B EETIE T i electr 1LY andl waler [ B8l

It was stretched hmmancially, and wartime con-
clitions b ||.'I!".|'r|:|.|! pbeditnee o the first
an ol spull: atop the Iow at 1= Source
W hat about the lack of public mvolvementy
1] onfident the agencies
wohd take care of 1t." Tawfig §]
had astked them to help clean
wolld have " He reminded me of the
Saudl volunteers at the Al Tubayl bird center
‘Both MEPA and the wildlife commission
reflect Saudi Arabia’s
nature, sam Australinn Siologist Tony Chall

‘The people were
':LIII E'I
the government

up, thes

growing concern for

ings. 'he movement originited in i'l.I."I W iIlET

Ll princes ol he roval tamily, who are ardéenl

Faleoners, hecame concerned about a declhine

of houbara bustards, their main game bird, as

well as other wildlife. Prince Saud Al-Faisal



learned that the bustards could be bred in
captivity, This planted the iden of a captive-
breeding program for bustards and other
species, such as orvy and gazelles. The
commission grew from thisseed.”

I crossed the causeway from Saudi Arabia
to Bahrain and walked a final beach. Tar
balls freckled the sand, “Theyrepresentonlya
fraction of the oil from earlier spills,” said
NOAA's Gary Ott. *Relative to what struck
farther north, they won't cause much harm.”

ow MUCH HarmM will be caused by the
fires and the oil slick? Qpinions vary,
Unlike the fires, the shick falls within
human experience, in kind if not
degree. Some experts expect its effects to be
less dire than first feared. This stems in par
from the gulf’s history of adaptation to spills.
“It's a catastrophe, no question, " said Oth-
man Llewellyn of the wildlife commission.
“But when we went out soon after the spill
occurred, we saw sites that had been hit hard
in past yvears and recovered.”

Yusel Fadlallah of the Research Institute
foresees a possible decline in gulf fishenes.

*Juvenile fish and shrimp will die because of
the destruction of nursery hahitat; other sea
life along the shore will be killed directly.”

Dr. Dabbagh of the institute agrees. "By
invading the shallows, the oil struck the gulf’s
primary energy source—its kitchen, vou
might say. This will be felt for generations.”

There is concern too about the oil surround-
ing wells that were dynamiied but not fired.
Seepingoil could taint Kuwait's groundwater.

A different threat faces the desert surface.
Ureologist Farouk El-Baz fears that disruption
of nature's “desert thield,” the armor of peb-
bles over naturally compacted sand, will lead
to formation of shifting dunes that could bleck
roads and airports and engulf farms. Plant
geneticist Bikram (Gill of Kansas State Univer-
sity sees a danger to ancestral grasses that may
hold genes important to cereals like wheat.

What will be the effects of the fires and the
spills in terms of human health?

"My major warry is toxic metals,” said
Mohammad Sadiq of the Research Institute.
“They are released by the shick, by combus-
tion of oil, and by the explosives detonated in
the war — the charges and metal jackets, Sea-
water samples from the northern gulf showed
levels of metals ten times higher than normal.

“Some of the pirborne metnls will settle on

31

Spolls of war, a stripped car Is claimed by a shepherd
boy al Al Ahmadi, Farmers’ fear of mines may give
overgrazed land time to renew, small benelit iram a
war that fouled sea, land, and air.

the ground, especially in the wvicinity of
Kuwait, contaminating both soil and vegeta-
tion. Sheep, goats, and camels grazing on con-
teminated land will accumulate the metals,
which may enter the food chain. Many are car-
cinogens, or cause brain damage and cardio-
vascuiar disorders.”

The preliminary atmospheric study by the
teamn of U. 5. experts gives grounds for opti-
mism. Samplings revealed no significant
amounts of carbon monoxicle or the two dread
combustion products, hvdrogen sulfide and
polveyclic aromatic hydrocarbons.

Tests downwind of the fires, made by the
British Meteorological Office, found a high
concentration of particulates. Fine particu-
lates are emerging as a major culpnt of lung-
related diseases, Those who live in Kuwait
City may be at special risk should temperature
INVErsions —common in summer—trap and
concentrate the oil-fire smoke. Fortunately
the fires lack the energy to pump contaminants
directly into the stratosphere, so they may not
cause the climatic change some had predicted.

The fires" unprecedented size gives them
high scientific value. This has prompted a
major research initiative by the National Sci-
ence Foundation, the University of Washing-
ton and several other universities, the
National Center for Atmospheric Research,
and the National Geographic Society.

“Wot only do the fires possess the potential
to affect regional weather,” William Cooper
of NCAR told the Society’s Committee for
Research and Exploration, "they also offer an
opportunity to test aspects of the nuclear win-
ter bypothesis, which predicts severe cooling
from smoke clouds reflecting sunlight. They
can flluminate the effects of pollution on
clouds themselves, an uncertainty in our
understanding of climate change "

As the fire highters extinguish the wells,
skies pradually will clear over Kuwait and
lands downwind, and the worst of the night-
mare will fade. In shallows along the Saudi
coast, plants and animals will recolonize, but
here too the healmp may never be complete.
Both will remind u= that in war the environ-
ment is an inevitable casaalty.

Nateonal Greographic, August 1901






IN THE EYE
OF DESERT STORM
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rendered those weapons useless

[Day three brought grim évi
dence of the iphting ahesrd

arpses of Irmgp soldiers lay by
burming hulks of armored vehi-
cles and -li'iu.'l.'IIJ-.lrll."lJ pOsItions
And attesting to the effective
ness of Desert orm's ||'r||‘.|i|r:;.:
rear pttack from the north, Tragi
runs still poimted south

My driwe a soldher named
soott, decided o switch oo
mns and headed across the tet
rrin toward an adjacent stream
of traffic

Mot a pood idea. We foun
purselves gingerly trying to

maneuver through a bumpet

n the second might of ths powder explosives (upper right) crop of unexploded " bomblets
rround war, 1 realized Then with o roar our big Funs from allied cluster bombes. |
that darkness would lnunche -| a rain of fire ahead ol staved in the backseal of the

never foll pur advancing columns to soiten jeep, figuring if the front end
['o the south of my position up the enetmy. Dhuring four daye plew up, 1'd have an extra two
wilth the 42nd Field Artillers of advance, the unit, attached 10 {eet ol space_ 1 al=o sat on my

Brigade near the border of Trag the Army's VII Corps, fired an fiak jacket
end Buwnast, the skyv glowed ear-numbing 5,440 artillery [t wis on day four that we
deen red. Kuwait's oil was roundds gnd 1,286 rocket: reached Kuwait —and finalls

soing up tn dames, Fhe invasion route took 1s aught up with the wir. As we
From the first momenis o north, deep into Irng. Then we neared the border, Apache heli-
Diesert Storm., 1 was amnzed by turnisd sharply southeast and copters and Bradlev Fighting
the sheer scale of the cAmpaiEn headed toward Kuwail Vehicles were just ahead Nring
5 Lhe sy | :'::I'-I-"n'-': nn the Clperation Diesert Storm met into Tragi bunkers and vehicles,
first morning of the invasion, ] an actoal detert storm in its se An Iragi truck: full of munitions
sfared at my own -'.'|-!'||I: of ond and third days—relentlezs ""..|u"'IJl.'l|. like some ghastly
tanks, trucks, and other support  winds kicked up a howling Fourth of July dis
vehicles stretehing &8s for as | sandblaster-hke onslaught that “Put on your ]- [y | ! velled
cotild see front and back, with cut visibhility to just a few vards Scott, motioning to his helmet
identical line= on eit sl Three of my cameras hiterally bid tut | was more comiortable

from horizon 1o horizon the dust |".||--'||'--!'. jarmmied my L. A. Dodgers hazeball cap.
Bt if there was a war to But the winds could alsi We had a good vantage poanl

fight, it wasn't here, We mach have been a lifesaver. Blowing for the raging battle —too good

progress as fast as we could directly toward Irag’s arsenal af in fact. Cur jeep mounted a

wemical and nerve-gas mcket herm near the border and gol

soldiers dazhed around carrving [nunchers,; théy may have ctuchk on top of i, with an entn

Clnce in d while we stopped, and ¢

o



column lmed up beéhind u:

We tried manhandling it over
edow ) inother velick
tried to pudl us But aur
stubborn mule of o
nally took a

wouldn 't budgs

B0l BEFTH Vit TROiT & LPucK
Lo Pt us aver the top
Cin we pushed into Ku

i wee didn't

|1 pom, When we woke up
LI, the wWar wWis ovar

L unit was ordered 1o il

Ul To gét into Kuwailt City, |

had to retrace our st s ek
Into saudi Arabia, hitchhiking
with tTwo Army COuriers wii
took me for a very scary Inte-
might Fide throush the mone-

=L |1|,-'.|_-i,l TR MO A

wnd no radio, only 8 compass

At lnst I reached Kuwart City
Itwas 11 am., vel the darkness
caused by the burping edl welle
wis ltke a moonless might. Th
photos I brought back show the

ack, hellish landscape —yet
thev cannol canvey the fine mist
of oil particles that hamgs in th
air, nor the deafening roar of the
wildly burninge wells

Mor can they show the unex-
ploded bombs and mines that
dot the Kuwaitl landzcape, 1'1
never foroet the chilling momend
when I mot out of the car to
stretch myv legs under & jet black
Rouwait o1l cloud and caught a
slimpse of an allied " lawn
dart” mine behind the vehacks
with our tire tracks running
richt over it

Dezert Storim mav have been
a rout, but the real battle may

wiell be Desert Cleanup []



By PAUL C. PRITCHARD ot %Y
Photographs by CARY WOLINSKY sroc. sosron %

0 CONSERVE THE SCENERY and the natural and historic

objects and the wild life therein and to provide for the
enjoyment of the same . . . unimpaired for the enjoy-
ment of future generations.” With a stroke of his pen,
President Woodrow Wilson thus signed the National
Park Service Act 75 years ago this month.

Thirty-six national parks were brought under a single federal
agency by this law. Former British ambassador to the U. 8. James
Bryce called them “the best idea America ever had.” In the words of
J. Horace McFartand, one of the visionaries who helped establish our
National Park Service in 1916, “'Itis the one thing we have that has not )
been imported.” Other nations had preserved gardens and open
spaces— but mainly for the privileged classes. Not so for the U. §.
parks, which would be preserved for all.

The National Park System has grown to 357 sites covering 80 mil-
lion acres, including national parks and monuments, wild and scenic
rivers, seashores, historic sites, scenic trails, and battlefields. In ad-
dition to natural wonders, such as Yellowstone and Grand Canyon,
the Park Service preserves pieces of our history and culture — British
cannon surrendered at Yorktown, the derringer that killed Abraham
Lincoln, Carl Sandburg’s typewriter, even a type of short-legged
Hereford cattle bred by President Lyndon B. Johnson.

The service is acutely aware that its lands are among the last natu-
ral refuges for America's plant and animal diversity. More and more,
it is being called upon to provide scarce habitat for thousands of spe-
cies and to use the parks as laboratories for research in a world of
dwindling wild places. The service's 12,000 employees include those
investigating why rare saguaro cactuses are dying in the Southwest,
seeking how to protect 2 shrinking population of sea turtles in the
U. §. Virgin Islands, exploring how to get clean water to Florida's
Everglades in the right volume, and managing a bison herd in Yellow-
stone that wanders outside the park. (Continued on page 42)

“THE BEST IDEA
AMERICA
EVER HAD’

€




Rainwater caught by a sandstone canyon reflects the
almost perfect symmetry of flanking cliffs in Capitol
Reef National Park, Utah. Dedicated National Park
Service personnel protect and interpret such striking

landscapes as well as significant monuments to
1. §. history and culture for fellow Americans and

visitors from around the world.  wasc wuescs
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“It is a better world with some buffalo left in it,
a richer world with some gorgeous canyons
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VIMTCRS IDEE CLOSE AS SDUTS OF LAYA FROM KILAUEA NIT TRE OCEAN, STEAM, AND SPATTER IN MAWAII POLCANDES RATIOMAL PANN.

VINE MAFLES DRIF WITH HANSING MISS, WATERED BY 140 INCHES OF RAIN YEARLY IM DLYMPIC MATIONAL FPANK, WASHINATOM.  PAT O"MARA

unmarred by signboards, bhot-dog stands, super
bighways, or bigh-tension lines. . . .”’ wistorian Wallace Stegoer, 1955



These concems refiect o growing sensifivity and sophistication in our understanding of the natural
world In Yellowstone, for example, where bleachers were once erected af the grarbige dumps so otr-
its could watch grizzly bears feeding, the dumps have been closed, the bleachers have been rared,
and thousands of dollars have been spent 1 install bear-proof garbage cins, The bears huve returned
to their normal diet, and they gre healthier

As our understnding of miture has changed, so has the role of natlonal packs. Most Americans
probihily still think of picture postcard vistas, But, in fact, most parks today focus on hissory or col-
tee, wnd they olien are within easy reach of cities and suburbs. And many of today's parks reflect our
naticet's evolving values and demographic mix

In San Antonic, Texas, the Park Service is working with the Roman Catholic Church 1o preserve old
missions, representing the heritge of Spanish colonia! days. In California, Astan Americans have
asked for a national park at Manzanar recognizing the intermment during World War 11 of American
citizens of Japanese descent. In Massachusedts, restored | 9h-century iextile mills o the Lowell
National Hisiorical Park sit ina ciy of 103,000, the site of America's irst planned industrial town.

Our park sysiem has been called the " largest university in the world. " The prime purpose of the
system, savs Yale University historian Robin Winks, "'is 10 educate people, with the 357 park wnits as
branch campuses.” But this great university faces a number of challenges stemming from overcrowd-
ing, understaffing. and budgpet constraims. 1o the 1970s our parkiands were doubled with the creation
of many urban parks and the addition of more than 40 million acres of Alaska lands. Bur there has
been no comparable incredse in staff — this during 2 time when moree people than ever, more than 250
milbion it yeir, are vislting packs. The number of visiors is expected 1o grow, with estimetes that the
parks’ poputarity will push the annual visitstion figuree 1o halfa billion by the vear 2010

Today there are parks, such as Greal Smoky Mountains and Shenandoah, where millions of feet
walk over the same ground during the course of  vear. Visitors seeking solitude are oiten disap-
ponted to find that some parks are beset by the same crowiding and notse thut afflict cities.

Even the chief of the Park Service is not immune. *'On my frst visit © Yosemite two years ago,”
recalls National Park Service Director James M. Ridenoiir, it was s0 noisy outside | had {rouble
sleeping. It's guieter |n my home not f@r from the mition's capital than | was @0 the park that night
We hope that we don't get to the point where we'll have (o dose parks down, bul 21 Yosemite and
stmiet other parks we muy have to put up 4 chain across the road sod say, “Sorry, nobody pets in

umthl somebody comes oul’
While the food of visitors dses, the federal budget for parks has fufled 1o keep
pace, leading 10 the deterioration of many parks, which suffer under a back-
log of maintenance, renovation, and repatr that could cost more than
NATIONAL Wi I1I1'Jhun dollrs ITL-.I n_-:~gh-.¢'1 thf*-:r_.‘ projects Illrlr._twrt:a not only thee
_ preservation of our heritage bat also public safety.
P RK Nod long ago 2 building at the Martin Luther King, Ir., National His-
SEBRY] -I:. C toric Site in Atlants collapsed. In Philadelphia the roof of Independence
‘*’1 Hall teaked for a number of years. At Grand Canvon an abandoned ura
*N_..\ ninm dig emits low-level raduition only a few steéps rom a visitors path

Under this siress, park rangers could become an endangered species.
victims of ton Hitle pay and 100 moch work. Surveys within the Park Service
indicate that while many dedicited mdividuals continue o perform oulstand-
tng fests of public service, the general level of morale 15 3 an ali-time low, 11's
understundable. Many rangers who joined the service 10 be close to nature must
increasingly deal with the problems of drog enforcement, vandalism, and potlution
Rangers’ average stirting salary is only $15,000. Lacking adequate hodising. some have
been forced (o sleep in thedr cars; others subsist on food stamps. “The rangers of the

National Park Service can't live on sansets,” says Representative Bruce Yenio of Minnesota,
chatrman of the House Subcommittee on Nagonal Parks and Poblic Lands. “"We're eroding the
professional nature of the job.”

A rr~.'ul1. SOUPCE: |rf income Fn-r er pur}L-: cotildd come .’mm CONGESSionaires — private husinesses

I'-.l H PrITCRARD i% president of | hn |"|IJI.F_'II'|.L Pk and Conservation Assoctation, @ nesprofil ciizens organation
dedicated to defendeng, promoting, and mproving oir country’'s Natiomal Park System. Photographer Cary Wi pesgy
coveriad the Kremibn and i tredisares for the Jamury 1990 e



PATTE & MIKE DANISIEWICZ

SAGLARD NATIONAL MONUMESNT

shioulider o showlder with a SIPITT COCTUS, FRnges Mike Donseewicr and his wile, Paine,

1 Pirk Service blokosical technlczn, exitmsbme the 25-footer o assess the offiects of

pollution on native plants. In the following pages meet some of the Park Service's 12,000

crapplovies-—all In their way 1 much 2 fatural resource as any rock arch or geyser

licensed 1o sedl lood gnd hotel space in parks: They operate 28 monopolies und make more (an 500
miillion dollars a vear but return ondy @ small portion of that protin 1o the federal poveroment. Th
ey disappears into o general fund for use i other progrms, But even o Congress mandated that a

rlhﬂ:-'_'T 'I'll'l:'Ell'Irl ol DROEssiofimres Ii|='I'II|:|| =T TS P FEILITTE
wollld barely reduce the fnanciid strain

Another approach lor stretching federal park dollars has already begun, with the Park Service |ain
ing with state and local governments o creale jointly operated parks, snch as the Lyndon B. lohnson
National Historical Park in Texas and the Lowell National Historical Park

The federal govermment relies on parnerships with private bind conservancies. In the obd days the
government might have scquired wild lands and unigue habitats. These duys private conservation
groups buy lands and manage them as preserves or hold them in trust untll they can be translermed 1o
the Park Service. Concerned citizens have also established the Natlonal Park Trust, witich (s raising
money (o by the two million acres of privite lands within our natlonal parks, The fde (5 10 bold thes
ranils safe from development. Businesses also contribute 1o the rust, gaining poodwill in |

Such parinersiips will carry ihe Park Service inlo i1s next 75 yers, according (o James Ridenair
"Without the active involverment of stale and loca
begin 1o preserve— let alone manage — the land needed to meet the outdoor recreation and open
space needs of our population. The naiural resources of the parks are under increased stress . . . the
future health of the system depends, 1o a great extent, on the level of public suppor w
can achieve,

This anniversary has rekindled concern lor the well-being of the National Park Service. Americans
care deeply about thelr natural and culiural keritmee, and they admire the dedicated individwals wio
keep our purks open. Withouot such people, some of whom vou will meet in these pages, there could
DE N0 MmIonal pars

I i1! W e

ROVETTIIMERELS i|III| i1Ts ||II'|."IrI' SCLOF, Wit Could not

PTFESETIL

directly to the Park Service. this alihe

.



FORTFOLIO TEXT BY
CATHY NEWMAN
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SONNY BASS

EVERGLADES NATIONAL PARK

With B0 pounds of tranguiiieed Fiorid
paniher droped around his neck. Park
service wildlibe research Beolomst Oron
“soany Bass heads o g mobile medi-
call unlt with Miebody Roelke, a velerd-
narian e the g of Florde. There
e hip cat's blood, feces, semen, and
saliva will be sempled, amd its radio-
tracking collar will be refifted

Te Florida Panther Recovwery Priog-
et 15 4 jodiel effort belweet stale and
[edteral aeencies o siudy and save the
Ak iy 50 ;1;||1l||-'.r~ e five i the wild

The Everglades aml adjolning areas
are the Bst stronghobd of te panther,
nerty eltrminted by himsting aod dimin
ished Dabitst, That pamthiers need roon
1§ tncispotaile: Bass Das racked on
naniher over 4 GO0-sguare-mile ared

They're tough,”” soys Bass, who has
s stndied eaples, manatess, and the
Cape Sable seaside spurrow 18 hes 15
pears with the service. ""Thesy wse v §
thinge thay'se god o Survive

Sometimes thal k5 nol #poueh

The impienided Everelades, utierdy
dependent on Iree-Bowing waler, musi
Compete T the resource with sgricul
e andd 1he growth of Ml The hab-
tuts ol ek plasid life o ol wildlif
ki The pantiser hang in e balpnce




JEFF JUDD

Hawall VOLCANOES NATIONAL PARK

e ' . N i . ik
II. 1-_||.| 3l W - THE T TEINETE (LR EET

bt Al Hawad Volcandes evervbody ehils

up dotng fest sl Despite sirns wiarn-
|:I_!.' gbaun bt exhaostion |I- e Pl R115:
TLEITEES, A r|||- LT _I|r |-i_|'_:r'_- 0l 1Eva
ncertood, visitors el into tronbhie hik
ng i 0 e e speclacular Dow
sireaming down Kisuea They wen

induls on the shamp, slick Bow or, dis
regarding howrd siens, ek ool on i
v aulcrep that hangs lepueusly over
the Pacshe amd can break o aov tos
without waming

You can’t fop them. We treal

injuries all day,” says Judd, descended
e 2 persoied physician o Hawaliai
Kings, here bandaging an isjured hand

VRO profecion = 8 constant bead
ache, and sometimes heartache, at all
ks, Ramgers i bell an unending
Hiany of horms stores ghout visior
repbience. Some end in death

Al @ westiern nationsl recreation area
SOFE VERTS B, & THEn ook His ot
soon Flshinge bt brovight arldy one e
viest along, When the boat capsized, he
punl e vest on his son ond pushed him

boverard shore ') bove yoo,"" e s
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JERRY YARBROUGH

WHITE SanDs NATHONAL MONUMENT

For chiel ranger Jerry Yarbrough keep-
g whad e calls “the sandbox™ cléan
can be s simple as stooping to retrieve
a carelessly inssed beer can or a5 com:
phex 25 helping the Army haol out 2
thousind-pound plece of sorap fron
an aircraft by truck ( right)

The cool, white dunes of the park
near Alimogordo, New Mexioo, are
pure gypsum, and they gre surrounded
by the White Sands Missile Rame
Ahout a hundred times a year the park
slns down (o an hour or two while
the Armiy conducts tests

Yarbrough goes on o helicopter
spodting mission looking for debris

(pper right). Each year the Armm
retrieves sevieral tons of scrap

For many, being 8 ranger is a call-
ing. more religion than job. But i has
IS cost, Satarpes are low, hours long,
and moves frequent and aboupl. Yar-
brosgh has uprocted s amdly six
thses since jotning m 1971

Still, he'd never dream of dolng any-
thimg else. Satishactions range from the
profound — saving a fife —to the pieas
antly small — recetving 3 mailed pack-
ape flled with e line, white sang

From someone who took 2 bit of

dune home with them, then thought
petter of i Yartrough ¢xplsing

National Gepgraphic, August 1991
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BosBy MATTOS

Hawall VOLCANGES NATIONAL PARK

It takes the nose-in-the-wind instincts of
3 honter e Bobby Matn
berd pde (eteht). Phos wvre introdoced

s 4 [l 4t
to the Big Island 1o provide meid for
i ||'|'. -.."_|'|,||.
n the park, thetr appetile for planis

1
threaiens e bst cedics of mal

[Tie most destructive b as
v Lo
kel Toeest

In 1981 the pig wars e Forest
n by sechon, and

the pes wire hunted in an offont o

WS fenced off secty

- - - 1 I -y - - - -

reclaim the park for mutive vegetation
Diogs track the pies Bot can losk

ke way i e thick pasele or shiny ino

_"l...".';'.' ML _|!'|.'i-1_" Mryuce af

MARY MEAGHER

YELLOWSTONE NATIONAL PARK

i1'§ il fizst o hisod [ e sootthng

LD PRSI || snlogsl "I.”_'- ik hier

hialds 5 5 st vestige of froatier
Yellowstiee hobds
[ree-roaming hison lef! fn the coomtry

o of the few
b= sire dioins well. o I'|..l||:- s el
\ter the park opened o winter ose in
the 19604, snowmobiles opened roads
that mgde 1 ey for bisog o [orage

i [ oy
[he hend increased o perhaps 3,000

Hﬁm L5\
. A—

rett] for soace. beson listve the oack
amid are shot; some ranchers Ear stravs
muy infect thes

The bison overpopulation conlirmms

1 "-'-"-’I'I hracedlosis
Meagher's bellef that oo many peopd
n & park camnid help but immpact
[ninicale Dusiness: balancing
dson and people. She sides with bison

AT

e need wild hison 4s rderend

L} ol i i
FEOETTES, MR niElie ,l.l O Ly S L

E
=
F

i0-foot-deep cracks obscored by

vipetation on the bva lerrain. So e
i Biited out with radio colburs {28 wps
photogrupher Cary Wolinsky, a preca
lckn aoainst losing him)

o GEEC SUE CHA) BETES [ Been recon
ered, thousth somie 2, 500

large. When he's
pulls up exotics

g remiadn o

mol hemting, Muios
nirodeced piants

Huit owerrun the adieenows Hore. And

bt oy :"i natrves Hke the ol a-fefid

trees and Sahu’u tree lerns <pring

e and ffourtsh as & corner of native

Hawaiian rain forest & reclasmed
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FESTUS BOURNE
BLUFE BIDGE PARRAY

Larving & duck 1s stmple, ™ savs Phipps i sweet ime from Bockdish Lap He can crait a culcimer, @ Qo

Virgini, o Cherokee, North Caroding g, 2 ool shingle, or a belly-shaky
il whste pime "Yoo jost eol il in voot Fesins can be found ai Mahey Mill—an iy Ask Rim o el his varn abodil

heied what £ looks Hike—andd cut of working gristmill and blacksmith shop mke eeps. Or the tale aboot e tims
Evervining thal doesn 1 ook Hke i i e paricwny, 40 mites up the road he carved a1 wooden [oof for & mon wil
Festis s Deefl 8 sedsonal ranpet [rom where Virginda cozies up o North whoden les
1 the Blo |'iI-Z'.'_' Parkasay for 20 vt arrelin s been sidd the mill doesn Fhew all end with a grin 45 broad
het prtrkowary, 0 4T0-mile ribbon of liver in the pasi. Thanks (o Festos nd brighy as the view from Geoundhoe
wo-line road, winders 4ong in = JAEEE VOO LINer Voontmin on 1 Suones Qi
L1
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MIKE “-'J].r.l_-l‘ﬂ:“-'j

BOSTON NATIONAL HISTORICAL PARK

Bringing a4 unicorn down fo carth s i irranement among federal, eity, and
hirst step in A les-millios-dollar renow nrTvidle Orpanizations

tion of Baston's Old Stute House, buil In his behind-the-scenas job Wil

in 17135, and nearhy Faneod Hall liams has deslened an oll-spill preven
SEPETVISEL DY cngineer Mike Wilkiams, o plan for Geacker Bay and & sewmy
lwere with his hand oo o leg, the proj- resttrmeent plaant for Yosemils

ot 45 o of many overseen W i 1 eould make mome mooney (o U

[enver Service Cenler, the plansing rivaie sector. Bud 1'd never ged 1o wor

desin, and constroction diviseon of th om hddinges like thes
Park Service. The unicom will be
regilded and (1 bracing strengihened
T Budkdines are owned by Boston
Ul are part of B park adminessered Dy
the Park Service in @ cooperative




STEPHEN SIGGINS

FORT JEFFERSON

il i 2 masor 1 |
e itmre, Fort el n Matonm Mo
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LEON ALSWORTH

LAKE CLARK NATIONAL PARK

He files a moscubto of o plane. “You
wear H like a shoe,” says photographers
Ciary Wodimahy of the twoesessher

The plane, here on ice a1 Alaska's
Lake Kontrashibona, is indispensable
“There are uo romds i he park, ' says
Lean Alswarth, pilol and ranger

Weather permitting, he's in the air
wracking radio-collared caribou, look:
ltig for poschers, or, when need be, Iy
g sesrch-gnd-rescue missions, He can
land on 4 patch of ice or snow the siz
of 1 foothall field

5

15 real seat-ol-the-pants fyving, sivs
ks superviser. In & crunch, Leon's the
rvian YO il e conbrols.

B them bt soloed inoa phione before

he got his driver's license

He lost his father and brother o atr.
phinge crushes bl doesn 't dwiell on that
“Flying is my pob,” he savs simply, a5 i
thut says i okl And 18 does

National Geographuc,

Rarrn TINGEY

NORTHWEST ALASEA PARES

Cold nose, wirm hiirt An exercise run
an the wa lee near Korebue ends with o
[ace licking for Ralph Tingey, superin-
et of @ three-park region nesr the
Arctic Circle. Tingey breedds hskies,
witich compete in races Hke the Rditmd
The sport gives him o bond with the
area's 5,000 or so native people, and
mianaging their subsistence hunting 1§ one
ol his mafor responsibilizies

August 1991






CLARKE MOORE

MARTIN LUTHER KING, |R
NATIONAL HISTORIC ST

When the bell stemals the end of dav at
Dur Ly of Lourdges Catinlic Schod
Clhasidy Moore skins prros (he siyeel
b park headguarters, where her-dad
Clark, s chief ranpeq

[he park, 3 23-=dcre ared of Atk
where Martin Luther King, Jr., geew up
is o Uving, breathing sedghborliosod as
Wil = 1 hisionc sie, Children play
on the phiyground down the street froo
the Eheneer Baptist Charch, swhere the
civil-rights lesdier preached. Eliderh

i their front porches and take

= mm
=
[
[}
H
=)

B 0 WMaresEs I|'I" i H el ] (] ||| FLTEE |
01 Aunburn Aventie, Kng's binthplac
e hioaase is o LITHE TS0

wioikd atructure. 1o the dindng room
Moore will tedl vou, Daddy King made

each child recite Bible verses and

discuss world events when the Gumdh
pathered for mils
A fathier himsell, Modree lods a bes-

W CAS e chld prows, S0 grows

EIFL

King's arave |s |ust doswn the stree
Free ot kst the letters on the tomb
v, “Free al s Thank God almighi

A
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i Iree 2i lass







Parklands’

AOM sed 10 shining seq and

beyond, the National Park System

celebruies an inventory of 157
sites covering 80 million acres. Thie sys-
iem includes North America's tllest
moantain (Moot McKinley, or Denall,
in Alasiey), the world's largest known
cave systen (Mammoth Cave in Ken-
wcky), and soch American loons s
Independence Hall und the Stamve of

Liberty. Categories listed at right harely

. - .ur._

~ ’]r:h‘--fu-l}fﬁ':;li'n;lfl..ﬁ v
'-'. - '";r."_"-.'.-r.ll.l F.I .

j J"""Ill.ll 1r'-'

'II'I-lll "'HJ "
=) el N

T ) e e
']. r-uru;.in..} e
F
II.J

L] 1.—|.| q— I|.__,J

"FI 'I-F

'- I = I||| .1
AT I f' 'r s o .I
=i Yy

LLxeih i Tl




OrOWINg pains

reflect the park system's diversity, rang-  million acres of Alaska wilderness. NATIONAL PARK SYSTEM SITES
ingg from voleanoes, canyons, and ses- I thee pase three decades the num- & Park ar presacve

shores o fors, haithefields, und ber of visitors hus more than teehled a5 & Monument

homesteads. well: from 80 million to 257 million. ® Histaric site or park

In 1960 the Park Service managed Today two-thirds of Americans hove vis- ® Hattlefield or military park
IR sites covering 26 million acres. fted at least one site. Bt budaets hove © Msmorial

Since then parklunds have trebled in not kept pace with public use and land  Fcepntion e

area, partly because the public has acquisitions, thereby forcing hard VSR

pressed 10 protect gnique features of choces in the allocation of funds for e . Boakm

the Unfied Stdes. In 1978 President sHe manlenance, equipment repairs, o ' ' 2%
Jimmy Carter added more than 40 o] staffinng 0 R
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FOR NUCLEAR POWER?

By PETER MILLER assistant sEpiros
Photographs by
ROGER H. RESSMEYER sranuigur

Though it appears limitless as it flows into San Jose, California,

our nation’s electricity supply could soon come up short. Are new
nuclear power planis the answer?






POWEHR BROEER
Howsed at the energy controd
center for the city of Los Ange-
fes, Dom Sievertson monibors o
retwork of power fines and sub-
stations in the San Fernando
Valley. Haolancing supply and
demaond throwrhout the entire
city, load dispatchers also buy,
sell, and trade power with other
glectric utilities in the region

A potential hezard to high
voltagre ines, lightning is stmu-
lated by |.3-million-voll gurges
gt a research center in lL.enox,
Muassachusetts (opposite). To
protect the public from power
shortages of all inds—iuot ondy
those caused by weather—plan
ners are studying new ways to
generate and distribute
electricity,

[ WAS JUST BEFURE MIDNIGHT when Larry Laylor got the
nhone ciall, Hel '
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utive of Flormda Power & Light Company wiis pacing in his

.:'.iE:.'_ Fidam As drector of power sup v lor one of the

pnation s largest utilitles, he was responsibie [or Keeping the

dectricity Howing o pearly six mudbon peopie. LN tNnis might,

i loEe sleeD OVEr.

air had been racing south

wross the United States, Record low temperntures had been regis

tered tn 25 states: mmus 45°F m Havre, Montana; minu= 267 i
Fansas. By Friday

cold front had

northeéern Florida., By

1983, he had plent

Foar thi SE WEEK & mass o (red
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saturday  aftermoon it was
snowing at Cape Canaveral
laylor Enew this meant big
trouble, Even i
worked perfectly,
tem would creak
SITAINn 4s
down the peminsula pushed up
their thermostats-— 75
of all Florida houses depend on

£ || I- 1+ il
Lnd there had alrendy beer
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problems. Two generators had
I b SHUE GOWHD WineEn tHeir nat

WEN'e QlIvVerssg

ural gas supplie
LD ITIOre |!"'I" Fale DEres ol |III l mim | ||!!'i i||.'.|:r'- WETE SLTye
SITE W th frosen conlrol lines as | |||;_':_---' Filfers .'I':.ill'.'!'.ll'r:' WAsIOn

iy 1o s

I TTIEFE S P WEE TTEN] OUeET UEIEIETEE

It's poine ta be close, Tavlor worried

For hours FPL had appealed 1 to turm off holidm
lights, lower thermaostats, and delay Christmas cooking. But there
nin Tavlor's mind whether the system could mest
the challenge. Arriving home late from his offiee, he thoaght it just
might —unti] t

[t was the control center in Miam

b CUSLOHNETS

Was =] | i st

i [MIOTIE TATIE

Cne of Lhe nuclear reactors gl

the Turke F the city had wast blown a

 Point plant 30 miles south

fuse. Thi threat, but it knocked 700

posed no ammedinte safely
meEawWinlis ol MO aoff 1 hi ag | —enoueh to serve 160000 houses
| at's it, he thousht, Ball s
Florida was about to experience the kind of emergency that ana-
Iysts have

tate. Alter two deciades ol rellabie G W E

~Fil] I EEL |l|:|' [OF Lhal
- the mid-Atlantic states
are being threatened b
spiells, If ade
quate steps aren't taken inparts of the Midwest and California, res
fdents of those areas too mav soon find themselves in the dark.

I'he lights started going out in south Flornda around 6 &, m. the

iy before Christmas

1 | ) [
1 s=n -
ind the Southenst, particularly Florida
[

blackouts, especially during heat waves and cold

As consumption rose —nearly doubling the

peak hit the previous Friday —the public’s tharst for electncty oul

paced FPL s amlity to produce it 1o Keep the entire system [rom
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REACTOR DESIGNS:
NEW AND IMPROVED?

INCE THE 1970 MELTDOWN at Three Mile Island in Penn:
syhvania (right), emergency shutdowns at the nation’s

| 13 reactors have been reduced by three-fourths.
Yet some nnalysts say the chanees of o severe accident within
the next 20 years réemain as high as 13 percent. To improve
the odds, designers have gone back to the drawing boards.

HEITALEH V)

How nuclear
reactors work

Al commorcial units couato slectricity
by Soiling watar. A Typloal rpactor (left)
produces 1,000 megawatts (MW) of
power through the foltowing stepn;

| Renctor cors crnatan hoat through tha
sphitting of wraniluny atome

3 Pressurized water in the pefmary
[conkrnt) loop carries heat to the sleam
R Alor

3 Mwﬂmﬂ{mﬁmhﬁhl

When they fail e

Though most watsr-cooled reactors bavkup alectric sources vulmarable to renctors would use gravity, natural alr

have operated safely during tha past interrupthon, When emilrgencles ariss Fow —convection — dnd avaparation ta
thrue cocades, some campanents have reactor eafety depynds entirely upon give sperators mere timn to respond, In
proved troublesoma. Among Ehem: backup machanical and pleckric addition, the reactors would operats at
stenim-gersrator fubes prone te crack davices — themsalves valnerabls Lo reduced power, wmesificlsg outplut for

valvps Lhat fall to open or close, and breakdown. By contrast, proposad adfdod safoty

.
Homl
[
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The goals: simpler,
safer. less costly

PASSIVE WATER COOLED

Replacing ective salety sysbomm with
more reliable pasaive onsa, the APSDO
tright) wouald position tanks of watss
above the roactor corn to flood & by
gravity during an emergency. Sprin-
Elars would sool the sulslde of the
stoel containmant vemeel. Prefab-
ricated modules could spesd
constrsction,

rEmich, Wettinghouue

FUEL: urmnlumm dioxledn
COOLANT; pressurized water
CRERATING TEMP: BOFF
AEWERATRGE CAPACITY G0 LW

LIGUID-METAL COOLED

Capable of bresding ita own fual, the
FRISM (Powsr Hezctor |nnovative
Sinall Module) could help uranium sup-
plias last centuries langer. s core
would be submerged in figuid sodhum
Arnotal that can absorb large
amaanis of bheat but must be pro
tacted from contact with air or water
Wina reactors would be grovped
together at & single power plard
pesan, Gehera! Electrie

FUEL: grandimy/ plutonivm/zirconium
COoOLANT: liquld sndim

OPFSEMATING TEWF 05

CEMHERATING CAPADITY. |RE LIW

REACTOR CORE
COCLANT LOGE

POWER -GENERATING L0
MECHANICAL SACKLIP SYSTEMS
IR DLICTS TO CANRY AWAY HEAT
EARTH

MECHANICAL CIRCLILATION
BATUFARAL (IFPCLILATION

JUINS] | |

MODULAR GAS COOLED

The MHTGH (Modular High

Temparalure Gas-Cooled Reactar)

would run on coated wranfum pellets (n

anyatem that s virtuslly maltdown

proof. Using haflum as & coolant, it

pould o at gt LIN

mking It more i Ind it could

ucipply, &8 a by=priduct, the high:

=t reeded for indus-

processes lke coal gasification

‘Four modulsr reactorn would be

grouped together at sach plant.

OEEM Gararal Atomics

PR eoated uranium pefirts

EOOLAT ballum

TPERATING TEMP 12657

CENERATMG CANACITY: 135 LW

FEIMTINE Al ™IERF MINAE




NUCLEAR RECYCLING CENTER
oo hot to handle, used radio-
active fuel sets water aglow tn o
F-minute time exposure (fac-
prig page). The fuel rods are
coaling in a temporary slorage
pool at the world's largest
reprocessing plant near Cap de
I Hague, France. Unlike the
Urnited States, France recvcles
used fuel, chemically separating
uragriiwm and plutonium for
reuse. The process is expensive
and controversial because af
fears about the spread of pluto-
niwm, which can be used for
bombs, Waste products are
seqaled in glass for burial. A
technician monitors radiation
at the g5-foot-deep wells
(above ) where the wastes are
stored wntil g permanent sile is
selected,

Fven high-priority facilities such ns hospitals ancd police and fire
department=were eventually cut off. Ubhcials in West Palm Beach
told residents to boil drinking water after the watér-trealmént
plant lTost power. Families found themselves opeéning Christmas
presents by flashlight and warming holiday food by candles
Larry Tavlor was miserable; * 1 felt like | Jet everybody down

A blackout like the one in Florida reminds us how deeply we in
the U. 5. rely on electricity. It's easy (o forget what keeps the light
shining on the porch, the water steaming in the shower, the beer
frosty in the refriperator; whnt brings the television to life, runs the
machines in the factory, the ¢le-
vators 1o the office tower

And our dependence is grow-
mg. Durnng the past two dec-
ades our use of electricity has
imcreaseEd O] percenl

Yel construction ol new
power plants has leveled off
pegun 10 the
1870s; including many nuclear
ones, created a surplus of eles
tricity that has lasted until now
But many of these projects cost
far more than expected, and
state regulators prevented utili-
ties from passing along
CVETTUNS L0 CONSUImeTs

As A result, most ulthiies sim-

) - -
Hig f[acilities
| |

nlv dropped out of the construction business, says Lugene Lrorgel-
nik of the North Amencan Electric Rehiability Council, a private
research frm serving electri “There
incentive for them to take the risks.”

To make matters worse, many older plants are about to be forced

|'|F':1'|;Iill'|.r|--. WaE Just o

into retiremeny. The averame age ol copl-burningplantsinthe 5. S
153 mote than 25 years, and new [Bws on air pollution are begsinning
to tite —as many as 20 of the dirtiest |}H||u£:-| 510 the Midwest and

soilLhcast may sion be s

jat Clow
If currént estimates are correct and electricity comsumption
wie collld be headed for real
problems. At that rate the nation could reguire wit
vears an additional 270,000 megawntis —the equivalent of 270
lnrge coal or nuclear power plants

he threat of shortages may be deluyed if the economy slips
deeper into recession. O, more posittvely, the threin!l may eise
thanks tochangesin the oty industry itsell. Driven by state regu-
lators Lo hold down costs, many power Companies have been turn

INgE 10 |_l_.-r:-'-n|‘r‘n'i|‘.illr'| PrOETRITS i

increases by about 2.5 percent a veudr,

i the pext 20

reduce demand and to private
both uncon
ventional Rpproaches in n traditionally conservative mdustry

As policymakers confront these 1ssues, America’ s long-bufieted
ear industry sees a chance for a comeback. Its solution: a new
generation of reactors dlesigners say would be saler

penernting hrms to Gl the gaps with new capacity

AT

ines the

Award-winning photographer RoGeER H. REssMEYVER has covered space
Hao lives in Sag-Harbor
Lang [sland, abaut 30 miles from the Shoreham auclear power plant

exploration and astronomy for the LEGGRAFHI

Nalionad Geopviephic, Aupuxd 19407
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FRENCH PRIDE

Like peas in a nuclear pod, four
1, 300-megawalt réeactors face
the Normindy coast ot Paluel.
Using stundardized designs, the
French build such plants in less
time and for lexs money than
comparable U, S, stations, most
of which are custom-builr
France's 53 nuclear reactors
provide 75 percent of that
aation s electricity.,

and lesz expensive than earlier models, environmentally friendlier
than coal plants, vel powerful enough to satisfv electricity demand

Thenation's 113 nuclear reactors alregoy generate 20 percent ol
ourelectricity. The new reactors being promoted are designed to be
mote tolerant of human error, giving operators hours instead of
minutes to react to emergencies. They would be simpler to puit
together, reducing construction time and costs. And, like current
reactors, they would produce néither the pollutants that caute acid
rain nor the carbon dicxide that adds to global warming—all of
which are given off by fossi] fuels such as col, oil, and natural gas

Yet nobody appears (o want these nucléar machines— nelther
the utility executives who would buy them, nor the investors who
wiottld finance them, nor the state regulators who woltld approve
the purchases, nor many of the citizens who would live near them
and tap into the power they would produce. Even if a power
company was to place an order for one, it might never get the
chance to build it, given the financial and political obstacles

In short, though the nation needs more electricity, neither fossl
fuels nor nuciear EMNMECEY —OUT TWO MEin SOUrces ."-|.i;"|.'i_‘.|":.i.':'-lr-Ehi"

wiays to generate it any more. How did we get into such a fix/?

Yalional Geogrophic, Aupusi 199]



IFTY-FIVE MILES east of New York City an the north shore
of Long Island stands a silent nu station with
rabin ' s-ege blue walls that halds elues to the nuclear side of

£ELT ;:l.l'l.'.'i'l'

this question

Che Long Island Lighting l.”n'H[l-’LI'-‘
the Shoreham plant in Apr rrapidly growing Long
Island. Delayved by protests from Er."ﬂ'-..'}' . r-mmumnrs as well as by
federally mandated design changes, the plant escalated m cost
froom SO0 miflion to 5.5 bi
December 1984,

-I L)) began building

won dollars betore it was completed in

Yot it has neéver produced o single walt of commercinl power.

Instend shoreham became the [ocos of & debate beétween state
and national officials over which level of government should
control the location of nuclear power stations. Maintaining that the
nearby towns could not be safely evacuated during an emergency,
suffolk Counts mew York Governor Mario M
Cuomo invoked states’ rights to keep the plant from opening, while
U. 5. Secretary of Energy James ). Watkins, citing national
energy needs, fought to prevent Shoreham from being dismantied

Caught m the muddle, LILCO shareholders cut their losses. In

officinls and

— ..SI:!"T_ = B

i |

Wuclear Powers

A Comeback Jov

,f,___L nJI’f'II[.' il i

AMERICAN FLOP
Scattered across a “lay down™

yard at Hanford, Washington,

parts for an unfinished nuclear
plant grow more ohsolete by the
day. OF five reactors starfed in
the 19708 by the Washington
Public Powser Supply System,
ondy one hoas been completed,
The utility ultimately defaulted
on 2.25 billion dollarz in bonds.
Such finoncial disasters helped
put an end to muclear construc-
tion in the United States.

i:i'ﬂ
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SAFE FOR~ ETERNITY?

That's the question being raised
ahout Yucco Mountoin,
Nevada, a desert area a hun-
dred miles northwest of Las
Vepas. The U. 8. Department of
Energy is studving the site for a
permanent nuclear waste dwmp,
where deadly materials could be
sdfely stored for ot [least 10,000
years—practically forever in
human terms—>by which time
radioactivity would hove
dropped to acceptuble levels,
Some scientists doubt we can
plan that for ohead.

June 1989 they agreed to sell Shoreham to the state for one dollar
in return for a decade of higher rates to he
The message was clear: Nuclear projects would conlinue to be
had money riske as long as opponents could get them delaved o
gven canceled

The record of financial disasters 15 dismal
nuclear projects have nearly ruined the utilities that have dared to
unidertake them —whether through politicial problems or misman
agement. In one of the worst cases, the Washington Public Power
Supply Svstem, & consortium of 115 public utilities in the Pacific
Morthwest, defaulted on 2.25
hillion dollars of mumcipal
bonds 1n 1983 when it tnied to
build five reactors at the same
time. Cmnily one was finished

Lhuring the past 20 vears, tens
af hillions of dollars have been

1 TELOVEL ﬂhfﬁT Csls

More than a dozen

wirstid 1n this country an nu
clear projects that were never
completed —or, like Shoreham,
completed but never used
that still terrifies
investors, “If a atility was to
announce plans to build a new
nuclear plant under today s reg:
ulations,” =ays enérgy banker
Anthony V. Leness of Merril
Lvnch & Co., “most investors
| their holdings in that company.™

a Tigure

wottld rash to se

A= damaging as it's been, however, the threat of huge financial
losses s only one of the demons fnghtening away polentia
ersof nuclear power. The accident at Three Mile Island in 19790 cast
another shadow over the whole industry. Through aperator error
at the power plant near Harmsburg, Pennsylvans, cooling wotber
dipped below safe levels in one reactor and triggered a meltdown

H1||”I1J11-

Because Lthe steel vessel ENCASINE the melted uraniom did not allow
the radicactive fuel to escape, there were no injuries. But the melt
down called into gquestion the safety of every reactor in the U, 5
Earlier incicdents came back to public attention: a partial melt
down at an experimental reactor near Detroil in 1966; a fire at an
Alabama plant that destroved essential power cables in 1975; &
close call in Californiain 1978 when a worker dropped a light bulb
on & control panel, short-circuiting part of the electricnl system
With each disclosure the public's anxiety increased. {(The rup
ture of & coolant tube in a Tapanese reactor in February —actival-
ing Lthe emergency conling system —may weaken support for (hat
country's plans to build 40 reactors during the next 20 vears )
Then there’s the specter of nuclear waste. The guantity of
radioactive spent fuel temporanly storéd At commercial power
plants around the country has tripled during the past decade
Despite the fact that the U. 5. Department of Energy {DIOE) has
spent mare than twa billion dollars tryving 1o establish a permanent
reposttory, ttle progress has been made
[t could take as longe as 20 vears, savs DOE, before a repositon
cin be opened to permanently store this nuclear waste. By then 7(

Natioral Ceopgraphic, Aupgust 1091



TUFF PILE SURFACE FACILITY

Formed of compactad voicanic Delivered by rafl or truck, nuchoar
adh arrd dust, tufT from waste would be unlosded at twe
avcawatiom wosdd be plled at buildings, ressaled in stoel or coppor
the surfasce—then used later to caniubers, then tramparted vis
resaal the tunnnls, rams to the storage area balow,

g
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| |
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HOW TO BURY
RADIOACTIVE WASTE

o piEe0sE OF uséd fuel from com-
mercial power plants, an amount
expected to total 44,000 tons by

| the end of the decade, the federal govern-

: ment proposes placing sealed canisters of

waste in boreholes a thousand feetl below
Yocca Mountain, Concerns about poten-
tial volcanic activity, earthoguakes, or ris-
ing of the water table —and objections to
the way their state was chosen —have
prompted Mevadn officials to reject the
plan. Their opposition, as well as the
sheer difffculty of the task, may delay the
opening of such a facility bevond the tar-
get date of 2010,

f

FINAL BURIAL ’
Lowered into borpfoles. caninicrs
wonild be mantorpd for laaka for =5

yaars. Than tunnels, shafts, and
rafmpa woild be Filled and sraled




percent of the nuclear power plants in the United States will hawv
more spent fuel than they can handle with ¢urrent on-site storage
facilities

The main obstacles, once again, have been political. Though

DOE isinvestigating an arid site a hundred miles northwest of Las
Vegas, Nevada, for deep burial of nuclear waste, Governor Bob
Miller and the state legislature have blocked key studiesin t
called Yucca Mountain. They cite possible volcanic activity, earth-
aquakes, or rising watertable ns dangers. And thev object to the way
the project has been forced upon their state

Fmancial risks;, salely con-
cerns, and nuclear waste—

.l.- I.Er:.l-lll.l

these are the issues holding
back nuclear power, Until each
15 addressed, there &8 little
chance for a comeback in this
country—a fact that has been
foremost in the minds of reactor
manufacturers as they ye pul
together their new designs

HERE WA= AN l:'ll'll".'lll
il theater in  the
experiment that day
in 1986 at Argonne
MNational Laboratory outside
[daho Falls, About 60 scientists
from around the world had
been invited to witness 4 v
stimulation of a seviere nuclear
accident. Rows of chairs wenr
lined up on the turbine deck ol a
research power reactor, where

video monitors showed displnys
of mnstruments in the adjacent

il _'||!

VEHETT

The demonstration would
ackout at o power
station. While the reactor was
at full power, the lab scientists
were going to shut off all the
coolant pumps—a move that at most conventional nuclear plants

b @ clisaster

cimulate a b

wioulil lear

"“"The countdown was done like 3 NASA |laonch—ten, mine,
it, " recalls Charles Till, associate director of the laboratory. “1
was standing at the back, lookingout over all these heads and at the
television screens. When we turnied off the pumps, the first thing
we sAW was the temperatureé going stramght up! MNota pretty sight to

i 7L

Anyone wiho's had anything Lo do w ith a reactor

[hen the room shook with a bang! as a steam valve popped open
in the nonnuclear part of the plant. 1t posed no risk to the crowd but
definitely got their attention

'Evervone jumped up in their chairs and swung around to the
back," savs Till, lnughing. “ They wanted to see if the Argonne
wer 'we'd slreacy run out.”

people were stil] there or whet

Netronal oograpiic, August 10¢]



As the temperature of the core increased, the reactor's unigue
metal fuel—an alloy of uranium, plutonium, gnd zirconium-—
expanded, letting enough neutrons escape to slow down the chain
reaction, Within ten minutes, reactor power had dropped from 100
percent to almost nothing and temperature had returmed to nor-
mal, without operator intervention

The device that performed so well was EBR 11, a resesrch breed-
er reactor in operation since 1964, It had been modified by
Argonne scientists to test its inherent shutdown capahbility, Such
safety features as well as simplified designs are to be incorporated
into the new generation of reactors. Among the new candidates:

APGOO: Westinghouse's Advanced Passive 600-megnwatt reac-
tor woulld be a simplified version of the pressurized water reactor,
the type mast widely used around the world. Compared with acon-
ventional plant the same size, designers say, the AP600 would
require half as much concrete, 80 percent less electric cable, 60 per-
cent fewer valves and pipes, 50 percent fewer large pumps and heat
exchangers, and 35 percent less ducting,

Although its core would be larger than that ol a conventional
reactor, the APS00 would operate at a lower temperature, making
it more forgiving of human errors— " like driving a car at 40 miles
per hour instead of 60, savs program director Howard J. Bruschi.

MHTGR: Designed by General Atomics of San Dhego, the
Modular High Temperature Gas-Cooled Reactor would ciroulate
helium coolant rather than water through a core composed of tal-
lons of kernels of uranium, =ach coated with protective lavers of
carbon and silicon carbide and bonded in fuel rods. Because these
pellets can withstand temperatures higher than any the MHTGR
can generate, they could not release radicdctive material, ¢venif all
the helium feaked from the system.

That makes it a true “walk-away” reactor, says Linden Blue,
General Atomics’ vice chairman. " You can have the worst kind of
sccident, go home and have lunch, take a nap, and come back and
deal with it. Not to worry, No need to panic.”

PFRISM: Further into the future, General Electric’s Power Reac-
tor Innovative Small Module would use Hguid sodium, a more
effictent carrier of heat than water or heliim, to cool its alloy fuel,
Az a breeder, PRISM would also make more fuel than it consumes.
And it might be capable of recyvcling nuclear wastes as fuel, redue-
ing the time that the most long-lived wastes would have to be
stored — from hundreds of thousands of vears to only hundreds

Other innovative designs are the PIUS (Process Inherent Ulti-
mate Safety) reactor by ABB Atom, CANDU 3 (Canadian Deu-
terium Uranium) by AECL, and the SBWR (Simplified Bolling
Water Reactor) by Genernl Electric —all of which aim for greater
simplicity. * We looked at every component witha view of taking 1t
out,” says GE's Dantel B, Wilkins

The safety features of these machines have earned cautious
consideration from environmentalists

“H we're going to save the planet, we're going to have to phase
out fossil fuels,” savs Jan Bevea of the Audubon Society. “And
though we are optimistic about the technology for solar power, the
world istoo important to put all our eges in that basket. Sowethink
it makes sense to put resources into testing these so-called idiot-
proof reactors.”

A Comeback for Nuclear Power?

TNy BUT POWERFUL

Each one precisely crafted, fuel
pellets for the MHTGR—
dwarfed by a penny—contain a
thousand times more energy by
weight than coal. Monufoctured
by General Atomics in San
Dhepo, the pellets start as drop-

lets of wranium (focing page),
which are then solidified and

coated with lavers of carbon

and siticon carbide to give them
a protective shell. This permits
them to withstand temperafures
as high oz 36(0° F, giving the
MHTGR a greater margin of
aafety than conventional

reaciors.
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o course, they will still be
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[terall, 15 mor
Ancd that means that t fate of new reactors
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An 18-mile radius around the site remains officially aninhabitahl

tors create electroity in s countrmes. 1 e

Apency, baserd in Vienna, Austria,
|

r power around the world and attempts to prevent

Locday 4219 nuclear rea
International Atomic Energ
nromales nucies
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lll'.l'.‘-ll-l of Tuen L 1N WEADOTS

Countriés approach nuclear technology in various wavs
ll-.'.u nding on thet L jitical svsteme andd i riorities, France and
Sweden, in particular, took opposite paths during the past decade

(Jn m bright 1Ay last sepiember, two dozen delegates from the
French Parliament gathered ina meeting room at the Westin Hotel
[}. C.,forabriefingeby | L1 the

Finger, then president of the U, 5, Council for

it Wastington

o, ENEIEY :"'-.:_'I'.'l =

podium was Harolc
Ywareness, a group that represents the nuclear industry
svervthing in vour nuclea:
n the beginning hereinthe U, 5.." he
L envy the totality and the logic of vour
the feclings of [TEAIY

French nuclear sys

“In France vou ve don OEram
Enat we sl we wanted Lo do
bonlil therm

Fineer's words reflected

S WRLETI.
i s American

| |'l!|l".]'£|IL"-. i |

OIN THE CUTTING EDG]
Adjusting the beam of a copper-
vipor laser, Mork Martinez
(left) ar the Lawrence Liver
imore loboratory in Colifornio
demonstrates a new process for
separaling oul uraniim so-
topes for nuclear fuel. A leader
in this technology, the U, 5.
fopes o regain (s place in the
pririched-uraonium market,
Technicians af Argonne

I_ | |'."'|'I'|," 4 Fina I|||'|| it |”. 1§

National Laboratory in Idaho
(abimae) renovale a “hot room,™
where a new method of recy-
cling metal fuel will be tested
simpiler and potentially less
cxpensive than using uranium
it conventional ceramic form,
metal-based fuel systems could
micthe it economical to operate
breeder reactors, which create
mare fuel than they oonsurme,



U.S. POWER:
A MIXED BAG

HOH IN RESOURCES, the U. 5 gen-

erates eléctricity in many ways;

Hydropower is a major factor on 483
the West Coast, fuel oil in the Northeast,
natural gas n some Gulf stales and in Cali-
fornia, nuclear in the East, and coal nearly
everywhere. Even so, some regions (pink)
muxy stiffer shortages of electricity in
extreme weather. Planners hépe *nega- g
witts, " power saved by conservation, will
help delay x crunch.

5 Il-'l- Chillinn: lifewatt S |

Regianal beundary. Bar
| graphs show totals by region

Arnas vulnsrable to power interrup-

[_l

tiona in the 13904, defined by 2
= Oithar isolar, Dhata as of Lamuery [0 ganerating mqm.wmhm,
w'd- !ﬂluﬂ il | DT T e T ety S M ﬂhmw

sucressful in the waorld. Since 1967 France has built 55 nuclear
power reactors —second only to the U. 5, —and raised the percent-
nge of miclear-produced electnicity to 75 parcent.

“The theme of the French nuclear program is standardization,”
says Dantel Chavardes of Framatome, the government-controlled
reactor manufacturer. Bvery nuclear reactor in France 1s nearly
identical to all the othersin its series, unlike custom-built American
power plants. This assembly-line approach has helped make it pos-
sibile for Electricité de France (EDF), the government-owned utili-
ty, to build a 900-megawatt pressurized-water reactorin five vears,
rnther than the seven to fourteen it has thlken most American utili-
ties, and to do so with high quality control and lower costs. Also, in
the United States nuclear power stations are operated by more than

i+ National Geographic, Anugust 10017



than others
hevn ahble to

eparate atilities, =ome more skilliul

Just as important, the French utility has generally
:-'tc* its nuclear stations without the kind of public opposition that
L. 5. power compantes have dreaded. Some say that this is due 1o
the troditiong] reluctance of the French people (o question central
authority and to their support for a nuclear military policy. Others
point to EDF's information campaigns and programs of economis

50 completely :

development

Take the 1'|l|'+-_'L' of Cattenom, a commumty of 2,700 on the
bank of the Mo River in northeastern France. The town is
lGeated 1n a .a't-.*rlrr.nl-;n-..: FEZION
hit hard by the recession of the
m*.ri-r“" IS, in i-JT'i'FDF -.":u:-;:an
J00

eSS l.|'.'|.'d W ..1'.1'.]'
one aof the
in France.

since the power plant was
started, ELF
thieen 900 houwses in nearhy com-
in L.at-
The utility has invested
47 million francs {eight million

megawatt
EACLOTS
nuclear

largest

hns bBult more
munities, 53 of them
LEROm

dollars) in local roads and pays
moare than a fifth of the town's
annual budget in taxes.
Cattenom s schools, commu
nity center, athletic stadiam,
town hall, and tennis club were
all fnanced through
backed by EDIF taxes
Mavor Alphonse Bohler.
'.|'.|'

keep Lthe town's Dusinessmen

|~-:*|I'IH
'\-lll-l'
Anid
workers at the plant help
wasperons. You couldn’t find a
| |

bigger fan of nuclear
than the mayor, wha = as proad
af (Cattenom 's cooling towers as
hels of the portratt of Charles de
CGzaulle that hangs on the wall
above hiz desk

“We were lIving 1o the Middls

savs Bohler, who has held office since

| TR

[ ||._I [I."'l
we -have four

A RS W hen | was firat

CINOW

1950

r_tr_:- tors, two dentists, & pharmacist, and o lawyer
. EIMF welecomes busloads of
Lpposition Lo
the station has come mainly from residents of nearby Germany and
Luxembourg. Following the accident at Chernobvl, thousands of

protesiers gathered at the German border ten mules away. But in

To introduce the plant to the publi
visitors every dav o Catlenom —some 18,000 a vear.

Cattenom and syrrounding communities there has never been a
SETIOUS campalgn against the plant
“Sure, there were people agdainst the plant at the start, ™ says

Nathalie Louis, dabbing a solution onte a customer's hair curlersat
.'::llur'. Bernard, *
The program still has its critics. SO complain abaut the huge

‘MNow those same peaple are workine there

A Comeback for Nuclear Power?

-
-
L
=
a
n
[ |

NORTHERN (GIANT

Nearly 700 miles north of the
U, 8. border, six hydroelectric
gernerators being installed at
Hydro-Ouebec’s La Gronde 2A
complex could supply 7 percent
of New Englond’s power by
1992, Buying electricity from
Canado allows L. 5, utility
companies to deliny construction
of new plants.



LIUTCE FTX

Because they can be instolled
quickly and are relatively clean
burming, notural pos turbines
(abowve) are a frequent cholce
amang power companies feeling
the pinch of higher demurnd. Budt
gas-run plints have something
in commaon with fuel-oil-driven
plants such as the four 375-
megmwalt unils at Northport,
Lavmyr Istand (top) = worries
about the price and availability
of fuel supplies

]|

i

5 Ll ":||I||||

ldup and fact that the counti
rs than it need:
*France

~without d

from Nord-Pos de O
“1The French wayv of d

allowed Lhie

mber ol pariiasment
nE things 1s vs Damel
*LODLIVEe U AnNd 1y Ill!':_||'|'. W
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Fhiat was th pached
ple of Sweden 1in March 1980 when they
Lo end thet
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LYIRTY BUT NBCESSARY

Eight hundred feet down, West
Virgirila coal mdrners se dn
automerted lonrwall shedrer fo
it a 28-inch swath of coal from

i =eame. L oal-fired I||r.l||'|.'rJ'lh,:rir_'-

produce more than half the

nation’s electricity, but they
aiso-emiat pollitaonts thal caouse
pcid rain and release carbon
dioxide, which adds (o global
warming. vew, clean coal tech-
nologies remoain mostly in the

dermaonstration siaee.
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FIeErLE Winn

Even in Califernia’s windy Altamont Pass the breeze sometimes
stops. That's why the state's 15,000 wind turbines (including one that sparkles
with season’s greetings) deliver only 25 percent of the power they could




thepretically generate. Fortunately the turbines, which are independently owned,
work most efficiently and economically in summer, when the Pacific Gos & Elec-
tric Company néeds the power most,




PUTTING THRASH TO WORKE
Burning a 2,000-ton muountoin
of trash every day (right), the
city of Bridgeport, Connecticuf,
penerdates 10 percent of its
electricity from what citizens
therowe away. At the city's
advanced incinerator (abowe),
grvironmeantol technictan Patt
Buarbour checles one of three
furnaces whose smokestack
filters help reduce pallutants.
Abowut 130 wiiste-to-¢nergy
power plants dot the country

It had been raming there for several days, o soft steady rain
“You know, someone said the rain’'s dangerous,” o man told
him. Another said: “The reactor down at Forsmark 15 leaking
Ferikssan didn’'t 1 s
on the radio that the Swedish power plant at Forsmark had nol

bheen the site of an accadent but rather wast

ke the stories serously until he heard 4 report

1 i'iT--" |_|| TR Llll:'il!l. Lk
Soviet Union to detect the disaster at Chernobvl

Most Swedes had no need Lo worn
swept across Scandinavia, the average resident received a smalle:
Hut in northern

MinosEe -!':I:I. 1Ll -||

As the rachoactive clouds

dose than he or she would have from a chest X ra)

PCINLICTT

sweden and along the cast cojst,

rooms. and berries—favorite foods — were tainted by cesium 137

Among those aflected was Mats Erik=son. Because it had roined
on hiz villare. fAllout thére was heavier than in most parts of the
He didn 't realize how heavy until he took part in a health

“They told me I had so much cesium 1 my body that if |

COUnLey
were one of my own ivestock, T'd be unfit for sal
More than any other recentissue, nuclear power has troubled the

the April 1981

ving with Radiation,” by Charles E, Cobb, J:

Besides trash, wastes from
forests and farms also conirib-

ute to the nagtion's power sup-
ply. Maine generates about 20
percent of its electricity hy
bitrning wood chips, while the
sland of Howaii gets as much
as a third of its power from
bitrning sugdreane residues
Even so, renewable biomass
sources totil [ess than one per-
cent of the nation’s generating
capacity.

.1||'-.'."" '=-.'.: f ri -'._--.'."'I-'n'l |.'|' Thr LR,



awedes, W hile the French have a wste lor strong, oentralized
WLhOrItY, aWedes prefer consensus. 1helr economy — Irée-market
capitalism mixed with a soctalist-style welfare state —relies or
ooperation Among organmized abor, industry, and governmen!
Despite this instinct for consensus, neither the members of the
social Democratic Party nor any other political group has managed
Lo put together an acceptable plan to accomplish the nuclear phase
ott, Thusthe issue returns year after year, splitting apart otherwise
I:I'.':'il|.'|_'-' roalitions, drawing attention AWadyY IFOIn Ol her impartani
1ssies, and generally haunting politicians
“lean’t think of another problem thatl hias caused such difficults
lor the political svstem,  says Bo Andersson of the Swedish T rade
Union Confederation. “It's very un-Swedish."
e g ] Ii"ll. ndd an nuelenr [Vl inr haldl their electricity (the
rest corming maimly from hyvdropower), and they RAVE O 2ESY Wa)
)y replace 1L, pullding new dams 15 out because the couniry's [our
argest unhamessed nvers are protected by environmental laws

And parliament has set goals for carbon dioxide emissions that

limit new fossil fuel plants 5= well
NO nuclear. No new hyvdro. Restricted fossil fuel. What's lefir




FARMING THE SUN

Lights from g maintenance
truck thread through the
world's largest solar-thermal
complex, Lz International, in
California’s Mojuve Desert.
Working ut might, the 20-person
crew bitkes a week and a half to
wiash the company's 1.5 million
mirrors, which produce 85 per-
cent of LI, 5. solar electricity,
The mirrors focus the sun's roys
on tithes filled with synthetic
oil. The oil boils watler in a heat
exchanger, which sends steam
b i furbine.

Photovoltaic cells, by con-
trast, convert sunlight directly
trito electricity., Their relatively
high caost hoas limited use so far
to devices such as irrigation
pumps, bhillboard lights, pocket
calculators, and remote resi-
dential systems. But new
materials may make them more
affordable and widen their
application.

savs Thomas

“There 1= no solution on the supply side alone,”
Jehan==on of Lund University, “We must reduce consumption

At Iggesund Paperboard in the village of Iggesund, 185
north of Stockholm, the effects of preater efficiency are easv to see
Adjacent to the old pulp mill, where pounding pumps drown out all

i les

volces and condensed steam trickles down brick walls, asleek new
mill painted in pastels uses a varmble-rate pumping system to cut
electnaty by one-third. Such improvements, if adopted through
out the economy, could largely compenszate for the loss of Sweden's
nuclear power, savs Johansson

Others are not as optimistic. According to a study by Vattenfall,
thier Country s largest utitity, it may cost as much as 200 billion kro-
nor (32,5 billion dollars) to replace >weden’s nuclear plants with
currently systems—mnatural gas, biomass,
powered generators. And if electrnicity prices escalate as o result,
some 50,000 johs may be lost in energy-intensive industries such as

.1.l'|,l|:|__||.|.||ll; wWina-

National Geographic, August 199]
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mimng, steel, and paper. Considering such a possibality, many
clow bt the J_|||:-L'-|:'||I.r 15 ovien feasible

Here in the United States there appears no chance for a nuclesr
phaseaut such as Sweden's— barring another major nuclear acci-

dent. Since 1982, referenda to ban nuclear POWET IR states such as

Maine, Massachusetts, and Oregon have failed, suggesting that

most Americans are not disenchanted enough with the technology
to want to throw it away

“We 're at the bottom right now, but we're going to see o rebirth
in this decade, ™ says Bertram Wolfe of General Electric, express-
ing the confidence of nuclear-industry leaders

Antinuclear groups, nevertheless, say there are good regson= to
walch sweden as it prepares for a future without nuclear power

“It's gpoing to happen here too by default,” says Ken Bossong,
director of the antinuclear Critical Mass Energy Project. " There

haven't been any orders for nuclear plants in the U, S, since 1978,

A .r'-'.'Flllli'n'il'J!: for .1||'I|'|" II-"u!i .Ir:l-":-_'r' Fi




and the plants that exist now are slowly aging and will eventuaily
gel shut down. S0 whether it' s formal policy or an informald palicy,
L phaseout 15 already happening.” Just look at Cahfornin, Siys
HBossang, where >acramento voters in 1989 turned off the Rancho
=ec0 reactor because it continually needed expénsive repairs, Yitl
\bout a fourth of their power coming from hvdroelectric dams, ge

thermal springs, saolar collectors, wind farms. and biomass génera

=]
]
T

T

tors, Calilornians get more glectrncity (rom reénewal
do from nuclear

What's good for California isn 't necessarily good for everybody

wind, and geothermal energy as
Prod tively is Cahforma: In
13 states coal remains the pri
mary fuel o elec ety ] b
states depend munly on nuclea
piwer, Hve an fuel ail, tour on
hydro, and two on natural gas
"There's no silver bullet
energy. savs Assistant Enerm
Secretary J. Michael Davis
'Different parts of the countn
require different solutions
Diuring the past five vears thy
|"|"_'|li ClEarY I'i.'- I 2en [Oward

advanced natural gas turbines

phiich are less expénsive Lo
utld DUt use more expensive fuel than do coal plants. 1o the nexd
decacde, Dowever, many ganalyvsts see o shtt i lean coal technod

BRIGHT IDEA ozies such as fluidized bed combustors, which suspend coal part
Fhe power it takes to light a sin- cles in jets of air as thevy bhum, and gasihed coal turbing
gle 70-wall tncandescent bulb Alzo ahead: new tactics for energy conservation. Under a pla

will illuminate four equally pproved last August, California utilities that encourage custom
bright compact fluorescent -

FEZRLE UL

ors to use more efficient appliances, machinery, and lig

|! ]_:_ : ] i s 1L .. . |I - = 3 -
tiibe, fie CRaTRS £'rewton, o share the financial savings. Customers may save a billion dollurs on
Philips Dighting demonstrates. =

electricity, while the utihiftes earn a= much as 15 cents profit fo)

hotugh compact fluorescent :

EYErs dallar of power they gon & =2

hulhs con cost 5§15 oF more

apiece, they lost ten fimes lon-
HIS OFFICE WINDOW al the palm trees and marsd

£ |I|'|.| |I- il | |-i'|||_- | [ | II,I|.II|-I" i 'l'-:-||' =]
customers pay for bulbs by the what the best solution might be for the 35 counties depen
maornth. Such technology, if fully

ger, One Massachusetts utility
hoosted conseryation by leffing

Florida Power & Light As senjor vice president,
expiotted by both businesses Woody helps map the strategy that will guide FPL and its custom
and homeowners, could help ers through the difficult vears ahead

reduce L. 5. consumption I o
of etectrictty by as much as |
44 percent by the year 2000 .'

winl to think what happens when they go out.”
[he area served by FPL is one of the fastest growing in th
nation. To keep up with a population that increases 5 o4 percent o

Flabout ten new Customel
nower plants and upgrade two others by the end of the decade
W hat kind ol |||.-r.l : have they chosen
'..1“. -ll-""l P iar thine cotce "':||||' SO ___III 2] |i|'||--

| W] . i
Bt when you consicler the realities ano th
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A nuclear plant wisn L ooe of them
Wo serously considered one a few vears aeo when we [irs

eard  aboul the standantized oGO00-megawail concept,”
explained. “The vendor gave us some dollar and kilowatt num
vers. and we ran them through all our alternative analvses. Bul
when we considered the uncertainties of the investment and th
weentive perceptions that still abound in the public, not to mentio:
the waste issue, we just had to back away

Between now and the end of the decade, FPL 1= placing it= bets
(371 .1||'-'-:|'||:I.'| Fas  Lurbines

Iil"_':i.l'l_' I.!‘i"..lu' L auicker to

build, require less capital, can
e added 1n small increments,
v are viewed more favorahly
b srate rerulators. who tend to

Lsapprove of risky. lone-term

“We focus on the short-term
in 10is OOy l "Il.'l!ll-'.llli 5
Enerpy Serretary James Wat
kins. “You make a guick deal

tnday and evervbody praoises

[ —

volu, and thev don't look ou
there In the future.”

In the future: That's where
next-generation reactors re

main for now. Though & few

|n|:_|,| D SLAFLE I'I'Lllri'lilll'i'llllll' II & | HYYUS —|:I':'-I.!_|_:' W LIE TRCiEeT-

v owned Lennessee Vallevy Authonty or by a consorbium of sev-
tilities and g reactor manulacturer—the ides of a hockead
revivild remains wishiul thinking by s promoters. MNeither Che
American public nor the political system appears 1o be ready bor if
Our federal democratic system makes a nuclear revival adif
ult challenge,"” says 1. €. Bupp, managing director of Cambridge
Enerpy Research Associates, a private consulting firm. “"Ther
| be circumstances under which it could be manageahle, bt i
wion 't happen overnight.”
Last February President Bush proposed a national energy strat
cgv favoring new nuclear plants. But it 15 oot clear that his plan will
be welcomed by Congress and other sectors ol the nation. For now

wie ire counting on gas turbines, conservalbion progriums, and pur

0 el [ electti 1LY Irom [ anada b I'-i"'_l' b5 Ol I Lot Oae I'||||-I
want to move away from the dirtiest of fuels aod find renewalsl
sources of gnergy —bul we do not vet agrée on Lhe path

1 this [pu thine and shoving hetween our necds and desires seemns
inefficient compared with policv-making in France, that may be 8
tair characterization. If it seems unnecessarly contentions com
|'l:'l'.'L'l| with the consensus OIOCESS I W ECIED that too ma Y be true
Hut we probably can't do anvthing ahout it, sayvs William Mc{lol
lam, Jr., president emeritus of the Edison Electrnic Institute. “1t's
the price we pay for our system of democracy.’

Meanwhile the nuclear mdustrv presses on with advanced
designs, waiting for the moment when public opmion and th

marketplace may give it another chance

LIGHT IDEA

Weighing less than twao ME&M's,
a piece of aerogel developed af
Lawrence Livermore Naotional
Laboratory is one of the best
insilotors ever tested, says
chemist Tom Tillotson. The
plass-like substance, 99.8 per
cent air, works sie times hotter
than fibergloss insulation.

To reduce demand, many wtil-
[Fes promote conseraiion—
eren helping pay for home insu-
lation and more effictent appli-
ances. Power companies paying
peaple to use less: one signof a
changing electric future



TOMORROW'S
DREAM

ANTALIZING U3 with the prom-

ise of endless energy tapped

from ordinary water, fusion
power remains decades away from
commercial application.

At Princeton University researchers
are refitting a doughnut-shaped
machine called a tokamak (right) in an
attempt to achieve the elusive break-
even point at which energy released
by fusion equals that required to pro-
duce it. Using powerful magnets to
confine a superhot ring of gas, the
tokamak heats the nuclei of hydrogen
isotopes extracted from water until

they fuse together, releasing energy. A
commercial reactor could harness that

energy to drive a conventional steam
turbine.
Scientists at the University of Roch-
ester take a different tack, blasting a
small pellet of hydrogen fuel with 24
beams from a two-trillion-watt laser
(above). In the implosion that results,
release energy.
Neither method has vet demon-
strated that a self-sustaining fusion
reaction is practical. If they ever
do so, our worries about electricity
may become a thing of the past. 0O
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at a Crossroads

Nearly 30 years after the Cuban missile crisis sent the world to

the last tick before nuclear war, Cuba remains stubborn, socialist—
and as alone as an old Soviet rocket under guard near Havana.







Capntalist cash and socialist sweal
bild the 22-story luxury Hotel Coluba
i Hovana's Vedado section, planned
by Sparsh investors and the Cubun
govermment for a 1992 opening







IDNIGHT IN Santiigo
L. iha,

carnival is i the
drim-
mers, costumed revelers by

the score, all strut, skip, and
dance past brightly it decorations in the mair
plaza of the second larpest eity on the i=land of
Cuba, 1 see matadors, butterflies, devils,
Beauty and the Beast! And what n beadty, just
ook at—

suildenly, darkness. I can’

seeathnng This

oW adnys,

i typical of Cuba something

I HESSIYE Iz Ma e Yy LI r..'|.'1_'|I' (TRE L i:'I_'I_] m

etance, 1o Httle things and in big ones too

I've been getting used to pelty annovances
sitch as checking into the leading hotel ina pro-
atter a hol gt

vincial caprial sticky clay,

there'sno hot water. That'ssocomumon vou e

nercent off vour bill. No
at all? Twenty percent off
Even in Havana itself, in the elegant Tocororo
restaurant, the air-conditioning might gooff in
the middle of lunch; one might I went to see the
wribe— but no, the whole dis

as hlacked out

supposed to get 10

runming water

midvie il Cine '
LEICT W
As to things that really matter, one soon
hears, on the one hand, of dramatic achieve-
ments in the social sphere, and that's all the
more remarkable since Cuba is what Coman-
dante en Jefe Fidel Castro himself calls a Third
World country
wn, officials never tire of pointing out thal

12 vears after “thetnumph of the revolu-

there are proportionately more
W0,000! —and universities

Luba’s ten and a half million peaple than

From the comandante on




r Latin Amenca. Nobody has
i ¢hilid WY ac il
Un the othér hand, one soon discovers Lhal
ICONOMmY S0 prEfi il. &0 Desed 1
shortages, that people think themselves lucky
11 LREYS L [N & r ol IMAYONTHLSE L .'-.l'- - G ok
nlastic comb, or a tin of shoe polizh. The day
vou find & dozen of anv of these in a shop,
bingo, vou'll grab them all

After 20 minutes the carnival lights are on
azain, more bands and beauties OASS., ook
ers spout uninhibited comments. “'These men
" says the voung lady who is my
transiator, smiling
1, she savs, in Cuba the women love to hear
"“You mustn't be
Bk

are terrbie

Llon't women mindrs O

Fe R |||_'. I r|||l:- |_.||

L) thin. of -.-||:'.I.||'. i LI

In such & case the men

rasf il Yehp' s

unsmokable " i

ke a

FELLFLIE=

o |'r:i-|1-.r|...:. paretle smoked down
Loo far

L nave come for a hirsthand ook at whal
these vivacious Cubans have achieved and
how they cope with their ever maore pressing
everviday problemes, For nearly three decades
communist Cuba has depended primarily on
trade with the Soviet Unton gnd its longtime
Fast Buropean albes. Now, Castro says, such
with countrnies of the “former
sorialist community” has virtually ceased;
some Soviet delivertes, notably oil, havi
ire working under very

vocut, Y'We

COMMmerce

drastica
|.|..I-|._\.|.. "-l:.IIII!I.I'lI."'-\, '|_ I.|-|.- F|_ II".
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any deviation from his brand ol socialism

“We have swe [ BN ALY Ehe capitalist svsten,

Ne Savs, and it will pever return as lone as
there 18 4 communist, a patrot, a revolutinn-
tha.” And 50, Wi
Albhania have been inching away from come-
munist orthodoxy, the government of Cuba
remains one of the last in the world 1o profess
Marxism-Leninism. How long can itgo on like
that? (Castro defiantly

“Socialism or death! We shall win :

ary 1 nile even China and

NS N1s SpPERCIRE:

RAVELING

WITH ME 15 not onlky
a translator. delegated by Cuba's
linisters, Dt also an
oificial of MINREX, the Ministry ol
ceential, 11 1
il the

IFCUIT, -I e MINREX man will contact a

|:||I|:,|_|| ij}
Forcien Altaars, whose help is e
want to visi a sugar mill or any place
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[het trademark beard {s lecked With groy
Lt &4, Fidel Castro has outlasted sepen
LI 5. presidents, firme ot s viston of
Cuira’s desting. “Soctalism will be [
spctety of the future,” he said last vear,
eoen as s Soviet-bloc allies crumbled.
[harty-five years ago only about a dozen
guerrillas stood by Castro’s stde in east-
e Cuba’s rugeed Sierra Maestra (right)
tor strugele for President Fulgencio Batis-
bir's pperthrote, Grotving hatred of thy
Batista regome fueled wadespread sup
port, Not until 1961, tweo years after Cas-
tro came to power, did he declare himsel|
i Mar '.r':f-rll'r!ru?'-.r. A ¢ once admiered and
ghhorred. Castrp comcedes that Cuba
must change oul mol gl the cost of soctad
ismt aned the single-party system—or s
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In the 32nd year o f the revolution

HEFUBLIC OF CUBA
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ritonal . LANCLUAGE: Snanieh . LITERALCY: tured pods, fod products, chemical proid
' LIFE EXPECTANCY: 7 5 veuars INFANT LCEE, raw materials TRADING PAWTNERS:

MORTALTTY: 10,7 pier | OO0, Bo0soay .55 B, Spain, Mexico, Japan, Chin
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birthday party with a dozen guests, and you
want to serve pork? Your ration book wan't
git vou enough, so vou'l] stand in line today,
hourafter hour, and tomorrow too, at Aspecia
Havana market where unrationed meat may
be available at higher prices.

Waiting for the bus, yvou see the same faces
pEan and again. A man tells me he gol Lo know
A womman in t
he divarced his wife, she divorced her hus-

18 Bus cala and after six months

band. “and then 1 married her)

IDEL CASTRO savs the export of medi-
cines, along with tourism, is Cuba’s
best hope for hard currency—and in
the Havana suburb of Plava, at the
Center for Genetic Engineering and Biotech
nology, a young researcher tells of recent suc-
resses. A créam to .-1|'|F:-|Z-l.'5 the healing of burns
AIDS test kits, cheap. A new meningilis Vac-
cine earning millions of dollars from Braril
As for tounsts, both Cubaon and foreign,
their main peal is the beach at Varadero,
reached by a two-hour drive along the north
coast. The big hotels here are for loreign tour-
ists from October through spring, for Cubans

in summer. Some new hotels have been put up
with money feom abroad — Castro declaresit's
all right to ket foreign capitalists earn & return
on such investments, as long as Cubans can
learn from them how to run tourist hotels
praperly. The Sol Palmeras just opened — 408

rooms, much marble, huge poal. At the Los
Cactus, opened two vears ago, the pool hasn't
had water for a week, savs a lady {rom Mon-
treal. " They give you a dilferent reason every
IJL'.:'-' " She adds the {ood is terrible, the heach
wonderful, the water warm—and the prices
are ridiculously low

The beach is wonderful indeed. Austrians,
Spaniards, a French couple are baking in the
sun. But no Amernican tourists, because the
U.5 placed a trade embarge on Cuba
That began after revolutionaries nationalized
American properiy in 1960 without compen-
sation—the phone mnd electric companies,
dozens of sugar mills, thousands of acres ol
land. Andso U, 5. citizens miy visit Cuba but
not spend any money there. Journalists, ltke
IME., Bt I"!'l.l!"l'lll:lfll'll.

A discordant vaice: On the terrace of a hotel
full of Cenndians, a middle-aged Cuban who
plavs in the band tells guests that hife here 15
hell, “On the surface all 15 nice and relaxed, ™
he savs, “underneath it's tightly controlled
People who have to talk to tourists are care-
fully selected.” As he talks, hi smiles in case

Central Havana residents take the aie on
their crumbling balcontes, while in the
colordal city of Trinidad a woran cleans
tpr £t sont ol house partilioned for pri-
viacy. Shortage of nnlding materials
makes for overcrotded housing,

National Geographic,

Atigugl 1991
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Lasuni el lesoro, “ireasure

s I TS

ke, A six-square-mile lagoon hned wiath

recdls whorme loreigs -i_'llrlll-ill"i-'ll'.'l have

caueht record-size largemouth  bhass | Wi

hoRl Are

'-|'.'-:-IiT'.'I the shallow water

OURE men 1n-a warking their way

pulling in & hall
mile-long gill net —dislodging tarpon, tilapia,
a three-foot saaniearl with what looks 1o me
like the head of a crocodile and the body and
tail of a fish. Theyv've been at it all night and
will return after lunch to set out the net again

'rom my boat [ ask about their fishing coop-
erilive. You work 20 days a month, they say,
then it's 10 days off, This month they' 1l work
an extra bve days, voluntarly, to fulhll the
lunteers

monthly plan, four tons per man. Y

a reward, A frabdaiaoon

wiill el an estdmalo

i ad g Oy

Sleep invades a day-care center in
Hapana's Miramar section, anid af
attother in San Antomo de fos Bafos -
lrtire portraits stuck onto stars patch
teashcloth to child. The government rims
such facilities throughout the isiamnd;
parents are charged by abulity to pay
Maothers-to-be 1eho flock from the sur
rounding countryside for prenatal care
il a sliate-ran home file doten a streef
Rayamo, Such free preventive care has
helped make Cuba’s infant-mortality
rale the dowest i Latin Améerica,

an outstanding worker, 15 chosen

gdestacado,

| the vear s named i
And that's how

thinezin Cuba

exch month, and the bhest
Uamrsarain me gets woodd

Here's how the system was explained to me
Fhere are rEwards
diplomas. And there are materinl rewards,
given at the workplace, perhaps the right to
bhuy a soviet-made fan or refrigerator at a good
price, or & weelk at Varadero beach

Ta get merit

_i.--_nr.r- —let's AN 10T W HUNLANY W .|"'r, O W -'|"r.'

micral medals  and

etich réewards: vou amass

endds in 8 construction brigade, helping buald

Il X I
an apartment howuse. Your merits will b
nioatedl, and at the end of the vear vour fellow

Wha'll

Deach? 1 hev may

workers vole get the vacation at the
e 1t to vou, butl vou mighi
tor something really hig—an
take
course. Jt'= like this in all the offices, [artories,
and agnicultural cooperatives in Cuba. This
vear Castro has called for 120 howurs of volun

tary work from evervone

choose to wait

apartment or a car; that'l] vears, of

Even dav-care centers work on a reward
he munmster of education told me there

basis
are hundreds of these for children 45 davs to six
vears old. "1 costs us three Gmes s much per

chlel as |-|'i|'|.-_|"ﬁ schonl 1 can see w -II_'.' whien |
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visit a centeér al Uienluesos: gastial ot 48 for 148
kidls, a new three-story building with kitchen
.'.I'|-| |.I::I|||: ! i |||' chitlclren i |:.|I'll-_!I' Nt play-

clothes that are washed daily. On staggered
thiy
lunch, nap, snack. I see o row of toothbrushes,
each with a symbal: umbrella, banana, duck
A one-vear-old 1s brushing his four teeth. Even
if 4 kid has only one tooth, that one must be
Wi teach the
tive the directorns, At w

are comes rendmse? Not here, she savs, (t1sn't

srhedules, have showers

Brushed alter eating

||I | L .
LTI LIS, it

FipEht
oo 1o puzh the ABC 2 on little children
The fees are modest, but there aren't nearly
enough places for all the youngstersin this age
zroup. S0 how does a mother get her child in?
['m told there will be
'.1'1-}']-:|'i 1Y is =zhe
neighborhood —is shi
lsn’t there a grandmother who could tnke care
il f||r_' |'||i' |"
I he president of her CDE will know

inauiries. At her
a goodd worker? In . hey

a pood revolutionary?

HOSE CORs, the Committees for ths
LUelense of the Revoalution, what an

thewy reallv? ] !'Il':. ke retired ]'-.l||"-_

an excursinns. collect hlood for hos
DItals anc | EPCr [0 recyClng, they urge people
Li "Il-.".fu Up LIl

from plaving hook

lovk . dhiscouracre children

Polttiead watclhdogs and cicvie actioists,
wigerrilers of @ Committer for the Defensi

of the Kevoelution break for dominoes i
theatr central Havana meeting room.
Cubans who openly denounce the system
face eztracigm, maol harasseend o fatl
Crirstaoo Arcos (abooel, i .:'.gq_r.'_|_a Castro
ally furned critic, last year heard a crowd
outsige his Havana apartment feering

"Worm!" and "Counterrevolutionary!”’

parties. But the primary abjective is revolu-

tonary vinlance, savs the national CDR coor
A sentor official at

the national headquarters adds: "The CDR i=

the tool of the Commiinist Party to take its oo
Elves b0l OF the | Party i t |

dinator, Lsen. Sixto Babista

[Cles o the people; to their community, into
thetr houses " Evervone 14 or older is urged to
belong. Every block has at least one CDR. In
the mountains a CDR may cover ten scattered
houses. Members patrol at night to guard
agairst any Kind of delinquency

15,000 CDREs in Havana, the
tells me; the countrywide total is

‘altogether 7.3 milhon members,

[here nre

PO RN

or 39 percent of the adult population.” T make

a-quick calculation; what about the other 11
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stop smoking, but & lot are hard to convince.

A health ministry man tells me that the
program, begun in 1984, 18
scheduled to cover evervbody by the vear
1000. People not vet covered go to clinics.
All women get Pap smears and, if pregnant,
extensive prenatal care. No, all this s not cost-
effective—"it's a manifestation of political
will." So far, he adds, eight milhion Cubans
have been sereened for SIDA —that's AIDS in
Spanish. Anvone confirmed HIV peositive is
isolated in a sidatorio—an AIDS sanitarium

familv-floctor

UBA"S WESTERN TIP 15 richly blessed
with natural endowments, Along
the road i Pinar del Rio Province |
see i wenthered sign i English: The
Mecea of Tobacen., Indeed, two municipal-
ities—San Luis and San Juan v Martinez —
grow the makings of the world's linest cigirs
That'sthankstoavery specii
moist '|'||L'_'|'|r';- ;1'.'|I_'!. I'I'-I'Il fTiEJTII.I'.I:.._-:‘ .Iflfl LD ACTES O
cheesecloth stretched over the growing tobac

microclimateof

co plants against insects and too much sun

No less impartant is the care taken to com-
pose Lthose little masierpieces, using leaves
from different parts of the plant: From up high
comes strength; from the middle, aroma; from
low down, burnability, Cuban cigars bring
millions of dollars from Spain and France,
Britain and Switzerland. (Quite a few, | hear,
come surreptitioushy into the L. S

In the Vifiales area limestone masses as high
as A thousand feet rise steeply from the plain,

as il dropped there by some giant. >ome have
enormous holes i them —hundreds of [eet
wide, formed by erosion—and some of these
holes are reachable by traipsing through nitu-
ral tunnels. Guided by a farmer, 1 reach such a
hole, called the Valley of the Nightingales, an
icdvllic spot, green, full of birdsong in the after
Before thie slaves, brought to Cuba
in the early 15003, were freed &t last in the
| 880s, runaways built villages in such holes
This farmer has been given traps to capture
mitins, ratlike rodents that can grow ap to two

RO SUN

Lancers strut past foreign vacationers af the
resort of Varadero to drum up tnlerest i the
evening show. Squeezed by foreign debts and
a LI 5, economic gmbargo that imcludes a
baarr on fourist spemdimy, Cuiba lpoxs o
tourism from other countries for hard cur-
rency. Last year 320,000 visttors broughl in
216 mritiion doliars.

LLhS

feet and weigh 20 pounds. e 15 to mate them
and raise as many as he can. For fur? No, for
food. It's one of the new measures in keeping
with the “special period in time of peace,’
meaning hard times just s

You can meel hard Umes 1In & caiegory i

Ot ol War.

|!:'|"-'.'|i'lil restaurant too, 1ar |'J.-|']-|'."!|:"]'I': TEASDTS
| ask for coflee. No Cafee 1Ir|i|.'“JI_"- not? The Ill'f:f._'l
pregnant. T point to an ik
waiter; can't he make coffce? Yes, but thal’s
her job, and she's pregnaont. Alvo, the ooffe
powder 1s maxsing. How sof Well, ot
up., Really? Well, ocfuoily cvery

e arees . Haliwe - ~ailea
omeane delivers COfiefe,

D rales i i

T 1)
LTI
out 1l com omly Oe
given to the
she's
ministrator? He's nol keve — toolthars

lady who's vesponsible, and

Yes, | know. May | speak to the ad
May 1

speak to his deputy? Well, I am, but only Lo a
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png 1o find another woman, she should have representatives of leftist-oriented rebel move-
heen feere Oy now. Why isn't shed Only the ments from around the globe, more o
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nough workers. But Fidel Cuba’s incessant festivals and conpresses
i H 12 had 100,000 1 WOTK U I Immaker iesthesiolog:
INES Wi rl r. ¢ b5 1 Many are invited byt ETTLTIE
Y| [* 161 ' 1] | thet Cubans are bl | il I hiee] b [ ol L agall
most hospilal [riendly, attentive people i from Lhe " minisin MEARing MININT, th

the world, but put one inlo a walter s unilorn Wlinlst i the Internior. Part of th

and he becomes a terrible thing Loy Aare some of davana s prethest women —
I | tucients [rom i LS5O
R A WHILE bDefore the revolution lroppime 1n to use the telephone and the bath-
Havana had a reputation as aplaceof room. And jineteraxr, The word comes from
intrigue and tawdry romance. There's  jinefa, or horsewoman: nowadavs it means

itill a whiff of that in the lobby ol vamen looking for d-Currency mi
the Havana Libre hotel, the former Havanas In town too are a few American sportsmer
Hilton., It leems with forse 4l ren [XELD FE r ' itH nniial Emest
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Medds on veterans of the Angole war
Lght e o May Day celebration in
Havana's Plaza de la Revolucidn. Dolls
fend @ girlish tonch to the barracks of
am gll-tepman grtilery vt outside
Hoavama, Wamen volunteers ety part
of a force of MNLNKN Cuban soldiers who
faught in Angola from 1975 to 1988

Marlin Fuizhing
cabimn cruisers made 1

International
tournament. Their six
hours Irom Key West to the
“INo problem

SEYE One sRipper, we'n

Hemineway
in 3Y Marina
Hemingway oulswle Havans
1. 5. law.™
I'-"-'-.-'!'I' Iir

IFLies anc pIEL Y ITHE LT CAEH IS

Wil
ikl means the Cuban tourist
autl
From Hme U tom Havana, |
encounter evidence of Cuban trachitions reach-
earlier times. Thus between the
Mountains: and the
lonial city of Trini

LIME, EAT

mg back tr
Escambray
const dozes the Spanish ci
dad, reflecting its hertage of léoth-century
condguistadores, 17th-century ani
| Sth-century sugar barons. Its architecture is
neoclassic and barogque, with a Moorish
- facades of

wroueht-1ro

Caribbean
COTSAIrS,

Havor I.-'-llllll. MOneE SLreel

Ol A=t
ank, blue, and vellow: [Ano
grilles and mahogany balustrades—alisparile
AITET Festloratlor

In the lormer mansion of a stave trader, foll
af intigue furmture . and Knickknackery, @

niiotographer fusses Over o il m a long blue

| --I L]
nal, e &

dress and wide-brimmed blue

rufnceaileras —she has reached her 15th birth
day, & milestone. For this day Cuban parents
may save forvears, todoright by theirmrl with
the nicest outfit they can rent, with plenty of
rum for plenty of guests. This girl 1s chubby, to
with that

cerenesmile, she looks tome every bit a 5 ETHLCH

say the least—but in her lacy gown

fuial as the Messsen Heunines: behind her

In the town ol El Cobire In southeastern

Cuba, surrounded by mountains, rises Lhe
sanctuary of CUur Lady of Uhanty, the patron-
[here are two Masses daily, thre
on "".:fliI:'.:- 5. Ina
pitigtory offerings
policemen, a plague from Soviet technicians at
thie big textile mill in Santiago. And a little
golden fgure presented by El Comandante’s
mother—askmng favor and protection, per
haps, lor her son Fidel and his brother Kadl

essof Cuba

'I.'.|l"|. E.‘--':l' E:I.|I5|'I'l|" Of TAT -

bhadees of idlers ancd

Five years younger than Pidel, Kadl has been
lays

Liniversity al

al g brother's side since their earlies

of oolitical astatbion at  the

mnlster of defense,

Havann, today he is
Fidel s deputsy

-l'I I|'|_I|II =L s

N A SUNDAY MORNING In Santineo
de Cuba, next to the ald Moncada
were Fidel Castro fired

the opening shot of his revolution

barracks s

deafening

A doren nine-vear-ald bovs and girls m

[1rsd

.:'.'.I':l'r- FrHCe Fo-carts wWiln
II_-: o il &
unilorms display a

A | - = i
MENe-LO-MEedasure army

arn-tdown gasoling engine; thev're from the
uel nnd Lubrncants Club of Tania the Guier-
rilla Primary School. Their teacher explains
thev don't have rifles vet, but they

about the history and mmportance of oil

re learning
CRVE
want our children to know our weapons, " an

» me while high school eirls

Rrmy major
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Trading buttlefields for pineapple fields,
soldiers in Ciego de Avila Province play
ciitiows cafoh with prickly pifas shapial
like grenades. Lack of fuel is forcing
reltance on manetal and animal labor
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[ Bt Lainecht pined dmp Rarnidd, @ suigarcarne cuder
ARV EFSAT, [ L striges past stalks i Guantdanamo Proi
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v First Secretar spigar remains 70 percent of the countriy's
the Communist Partvoi Cuba and Presidi '.1-'”!_|'"'Iq by palue, ouf scongm I.-'.'I'.Im'h'
. e Phe Sovddt Lnron threaten Cuba’s
-I L || L k8 =TT Il- ikE .l'.[ 1 -.:I'I - - 1
S [ ey R | m 37 ; T sitbsidized market there.
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b o e ol 2 5o A worker hand-rolls a cigar (top), and
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guare. Halloons rise, leaflets floa W, LETS
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gmatt export 1o [ovelgr findiérs toNo U

thityy sivasde of the wrorld’s highest prices
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there s alivays sopmething revolulion

gins slowlv, clearly, with expansive pes iry, a Kind of protest against oppres-
by rieht  to left: by turne he is outeoin siomn,” soid Fermando Ortiz, late
1511 (LSS0 I raFey 1 nid rromtcler of Coban cultare
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doctor has bean organizinge mass weddings,

with a4 cake and white gown {or each bnce

untll he came two vears aro, people here

couldn’t afford to get married, so they simpls

lived together. Soon e, Viadimor will marm

his f4th couple—on Fidel's 64th hirthday!
['d tlown up o kI Mulato tn a Soviet-Doll
.'II_'._'E- |_|||I_._" that a short bme 1 was 0o
troop carrier and gunship in Angola. Now it's
atmnted white and carrmes tourists arou
pilot, & major trained in the U.5.5

combat in Ethiopia and then in Angola, where

Cubiin soldiers had long been helping
government fight off insnreents and their sup-
porters from South Africa. Over the yenrs
zome 300,000 Cubans served in Angola. MNow
thi last ones are coming home; also the bodies

: .II III-.lI 'II-II I|- I:II ol I-I'I.!'-r

Tl f.'-!u'.'.‘ffl.l doctor makes HOuse cills
El Mulato, a remote hamlet kigh in the

Sterra Maestra—and he doesn't charge

i peso. D, Viagimir DHaz treafs
Fredeshinda Pérez for a breathing atiment
mside the hilltop hut she shares with her
hushand, Ramon, Although health care is
frive, recent trade disruptions have caused
shortages of some medicines,

Last year modern medicing saved the
life of fatwier Mirguez, five, who fraveled
fram Santtago to Havana for open-heart
stirgery: he recovered with the heip of
rreathing exercises—and the support of

s pEther.



of the fallen — hundreds= of them — for ceremao
veteran tells me that having

most - Angolans must endure

l-off. Another say

nal burnal. Une

; MIEEry
he thinks Cubans are well

the Angolans are ungrateful; it was 4l

flavar of Cuba? That Castro 1s

his [ife he has staved supremels

ol seemingd

that he wioilad

iamental reformse. And that whili

\ :!!l.ll'-.-..'l'u'!-i|||'.|--'l Wkl f||:".'-.l!'r.l.'l'.'.--.f'II'-

evsiein, they are adjusted to IL, manage T

_~

gt something out of it
drastic change

I recall two emphatic voices, A woman 1o
“Evervbody talks
but my father always tells me we shouldn™
omplain aboutl stumd bitle things., He says
L e Siroel wien |
u children hi

DET  LUS AO0UL sCATCILIES

| was cleaning shoes on

WHS S50VET

education. I the exiles came hack.,

the people with money, we d suffer a lot—

they o take evervthing back, they o make the

beachis private agan Anc a man in s

s “ 1 somebody Lells s that togef the things

wie want we d have 1o overthrow the revalil-

Lion, o thanks! he exiles would cut the bued-
gl for education, or health —would they care

about poor children or old people?

lII-'Jllll'llll:Il' |:._|" 'I'_::I'I"' 1 7




Every dav brings astonishing news from
Cuba, A Soviel Palitburo member visits, but

there is no communigué, Castro frets that
Cuban-Soviel commercial relations are up 1o
the air—"at this moment we know nothing!"
At long last a new agreement 18 signed: The
U.5.5. KR will still take all that Cuban sugar
bt send a lot less qil

And 30 Castro speaks of ever more drastic
retrenchment.  Massive  Soviet-supported
construction projects—the mickel plant at
Camaroca and the nuclear power plant and
the big oil refinery at Clenhiegos —may never
be completed. Plowing is to be done with oxen
Fewer buses? More bicycles! One hundred
cighty more items will be rationed; electricity,
already much curtailed, will be cut further

Crubo af a Crogsrodds

Telephone repairman Humberto Derez
peers bengath a flag vedling a Havana
skyline hazy as Cuba’s future, “Will it be
an independent, industrious Latin Amert-
can nation?” revolutionary José Marh
asked nearly a cemtury ago, “This and
nothing else is Cuba’s task.”

The Communist Party bureaucracy 1s to be
reduced too. There's talk of “rectification of
it's nothing hke the Soviet
Union's peresirotka. Cuba needs Marxism-
Leninism maore than ever, Castro says. He
vows: “If I'm told 98 percent of the people no
langer believe in the revolution, I'll continue
to fight, If T'm told I'm the only one who
believes init, I'l! continue™

errors’’ — but

HAT WILL HAPPEN? An Hem
from Havana radio gives me
pause: Temporary lack of beef
and poultry in the capital make
the population worry that soon there won 't be
anymeat at all and have led to protests and dis-
turbances in front of butcher shops. A food
ministry buregucrat says these shortages are
dize only to vehicle breakdowns and delays in
slaughterhouses — people should do all their
complaining by phone to his office

I= this how something big could start? Say
there's rioting, nervous police start shooting,
troops are sent tosubdue the rioters but turn on
their officers instead. Could it be that by the
time this article appears in print Fidel Castro
will be gone—pushed out, perhaps, by army
officers seeking to avert chaos? And then, will
there be an outpouring of relief, after 32 years
of progressive disillusion with the revolution?

Mavbe. More likelv is that Cuba will just go
muddling along. But no matter what, there'll
still be impassioned poetry and drumming and
dancing, and the consolations of the erichas
those powerful divinities of sanferio, the
Cuban composite of Roman Catholicism and
African belief. There’ll still be rodeos in the
countryside and glorious beaches with tangas
and fomgiias—tiny bathing suits and tnler
o lack of Soviet foel will stop
teenagers from falling 1n and out of love, and
in again. And before long it'll be time for
another carmival,

And so, for the foreseeable future, there'll
be no shortage of things to look forward to on
this beautiful island of palms and burzards
mnd sugarcane. ]

ones still
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Jashingtor

By ALICE J. HALL

ATEIETANT ELNTUE

Photographs by SISSE BRIMBERG

T'wa hundred vears ago this August, architoect Plerre Charles
[’ Enfant presented President Greorge Washington with his
bold design for the new federal city, the only map of Washington
in L'Enfant’s hand to survive (above). Built from his plan, the city
(right) spreads west from Lincoln Pork past the Capitol
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AWREREAK comes wilh thick mist
and drizzie. President Georpe
Washington, tall distin-
puished at 59 yvears, and J6-year-
ald Maj, Pierre Charles L."Enfant leave then
in the port of Georgetown on the
River and mount horses. The youn
gEr man, an architect-engneer, is alzo tall and
courtly but has a beaked nose gand a manner
some consider grrogant. 1 hey nde past Across
swollen Rock Creek, past corn-stubble fields
ﬂﬂ‘jt'.n'll-l'[‘.l'. o IJ'L"-.||l!‘II LUneven .‘II'.I:tl._'l.!:llll:l:l:r_'ll_i[]'
tryside that will become the nation's capital
The lund, an English visitor laler observes,
“waves n gentle curvatures, never rising inlo
n hill, never sinking into a vallm
rounided by a complete amphitheater of hills."”
Cin this hastoric Tuesday, March 29, 1791,
Washington is attracted to a ridee with a view
sairth to hig beloved Potomac: Here will rise a
The mounted party
¢ Lo Jenkins Hill; L' Enfant
calls it “a pedestal waiting for o monument.”
That monument will be the U, 5. Cagitol
Washington finds the wenther so bad that
“no grepl sabisfaction from the
But for the visionary L'Enfant

fanil

| i
dgings

Pot o

. SUEF-

house tor the Preadend

ricles another ma

he derives
review,
len ety
encourage him (o plunge ahead on a “grand
[ the whol citv.”

That grand plan would be revised several
times by L'Enfant, under Washington’s
wintchiul eve. But the only draft in the design-
er s hnnd to survive = & large pencil-drawn
map, one of the great treasures of the Libran
Age-worn and obscured by v
hard to reard. =0, ol
the map's 200th birthday this August, the
National Geagraphic Society helped sponsor s
clear reproduction {left), Thanks to computer
digitization by experis at 1
survey, the orginal legibility
restored. Now evervone can compare L'En-
fant's ideas with the ety ac it exists woda

Uhe reproduction of L'Enfant’s plan is a

conversationis with the President

plind o

of L ongress

nish, its lines ar

[ = |. =, i :1‘ll|--|:.'_il |||

kas been

cornerstone of n four-vear joint program with
the Library of Congress, lunded in part by a
=48, 250 Dociely Erant; o 1Improve occess Lo
and preservation of the brary' sunigue oo

tec
tion of 2,000 maps and atlases on the evolution
of Wazhington, [J,

How did that ma<ter politician and general
George Washimeton and the brilliant, nrtistic
L Enfant come to partnership in the creation
of the federnl capital? By a circuitous route

L'Enfant’'s Warhington

Lthat invoived L'Enfant’s rise 1o national emi-
nence and ultimately, through his own charac-
ter faults, Ins fall from grace,

T'he two men had met at Valley Forge after
L'Enfant arrived in 1777 as a brash 22-year-
old valunteer, one of scores of Frenchmen who
joined the Revolution's cause. He had turned
hiz back an a sure future in Paris, where his
father was a prominent painter emploved by
Lotis XVI. A fledpgling artist, young L."Enfant
sgetched the American general, who wrote of
him as “Monsr, Lanfang "

I.'Enfant became an adde to Baron von
steuben, Prussian drillmaster of the ragtag
L, & forces, Laterthe voung Frenchman saw
action in savannah, was wounded, and spent
nearly two vears us a prisoner of the British

After the war L' Enfant designed buildings

FATRT ] L TRl .. TI8R].] i KT T IHE] LLLET

[rreeam fulfilled, Washington picked the Poro-
mac gite for the capital, This 1 796 painting
shows him with wife Martha, grandchildren,
virlet Williom Lee, ond a L'Enfont map. When
the governmment took up residence tn 180N, the
view downriver from heights above George-
town (top) showed more countrvside than city.

.
i ¥



m New York City
etv, not hancsome but 8 favorite with the la-
dies. His 1789 renovation of City Hall to serve
s Federal Hall for Conpress and as Washing-
ton s Inavgurnl site added to s stature,

[." Enfant had higher ambitions. Petitioning
Congress in 1784, he had suggested an army
corps of engineers, which would. among other
cduties, bulld a federal capital, In September
1789 he offered himsell to the President as
designer of such acapital; it should retlect “the
greatness of the rtupirr." 1The woards could
have been Washington's awn, and 18 months

Atert

He bécame a figure in soci-

1o jobwas L' Enfant's. There was no de-
sign competition, no budgeet, and no contract
And why was the capital sited on an obscure
patch of Morviand? The location of a federal
tervn hiad Been the subject of vitriolic debate in
Congress for a decade, since it promised great

palitical and commercial advantage. At least
40 sites had been conzidered: placeslike Kings-
toan, New York; Germantown, Pennsylvania;
evien Marietta on the undeveloped Ohilo fron-
tier. Dlebates often split between Northerners
and Southerners

Mot even the signers of the Constitution
they did give Congress
over such District
{not exceeding ten Miles square).”

could agree, buf

“Enciusive Legislation

In July 1790 Congress finally agreed on a
location somewhere on the Potomae,
Washington had promoted for vears as the
water route to the West, The act gave the Pres-
ident authority to pick the exact site and to get
Lhe capital built. The vote came only ten days
atter & historic compromise, Secretary of the
Treasury Alexander Hamilton agreed to urge
northern states tovote for a Potomac capital if

the rivier

valtonal Geopraphic, Aipsist 19901



Virginia Congressman James Madison would

mfluence Southerners to swallow their avers

sion to centralized power and vote for federal

assumplion of the states’ war debis

ITH CONSPICUOTS SPEED the Fres-
the ten-mile
at the head of

/ iaent
astride the Potomas
navigation. (The
ceded hack to that state in 1846, reducing t
b TR CL W EYOH
Andréew Ellicott to lavout the district’s bounds
and L”Enfant to desien & city within; to super
vize the project, be picks three friends as com-
missioners: Danjel Carroll, Thomas Johnson,
[hawid Stuart. The haste results from

fears that Philadelphia, where Congress 15 (o

GO s UAre

Virginia siwle was

fired ) He I:Ii!- CH

district by a 1

and Dr

meet until 18040, will lobby to keep the govern-

moent there permanentlv,

L'Enfant’s Waskington

Set in granite, the title from L'Enfant’s map
decorates Freedom Plaza (teft), where stone
paving illustrates the alignment of the Presi-
dent’s house, the Capitol, and the Mall. Where
the Mall crosses the wiew south from the Pres:-
dent’s house, L'Enfant proposed an eguestrian
statue of Washington: the moniment, com-
pleted in 1885, is instead an obelisk (below),
placed stightly off the intended wris.

“o in the dead of winter 1791 Ellicott begins

his survey, assisted by astronomer Benjamin
S0-vear-old black Marviand
farmer, son of a freed slave. Sighting on stars
they find the distrnct’s latitude and longitude
and determine 1ts boundary. LL"Enfant sketch
es from horseback, sometimes impeded by “a
fall of snow and stormy wind.” The area from
Leorgetown to the Potomac s Eastern Branch

Limes the size of

Banneker, a

overs somee 6, 100 acres, fvi
|'|1E|.|.-I|-||||.i 3

busen |_|:'.:-'I."-:| b,
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lochl speculators, Carralls

east-and Hamburg on thi west

Will the new capital encompass one or the
other? Fortunes ride on the answer

After Washington rides with L' Enfant that
fogey March Tuesday, he reaches a sarprising
decision: The new capital will spread across
the entire 6, 100 acres, Skillfully the President
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then persuades the landowners o “"make #
common cause of it” and cede their lands with
modest recompense, L'Enfant is given an
exceedingly broad canvas

For the next three months the artist is hard
at work. From Thomas Jefferson, who serves
as Washington's intermediary, he borrows
mapsof Paris, Amsterdam, Karlsruhe, Turin,
and other European cibies,

In late June L"Enfant travels to Mount Ver-
non to show “an Incompleal drawing only
correct as to the Situstion and distinces of
obijects." But here, in fact, 1s the basic plan,
for the President’'s eves anly, Washington 15
well pleased. The scheme will be little altered
during the vicissitudes that befall L"Enfant in
the next eight months; for the next two centu-
rie< it will be a hible to capital planners.

As L'Enfant's memorandum explains, he
“first determined some principal points to
which I 'wished making the rest subordinate,”
These heights will receive the Capitol, the
President's house, and Lincoln Park, pro-
pased location of a zero-mile marker.

He next "“made the distribution regular
with Streets at right angle north-south & East-
West.” He then opens diagonal avenues from
the principal points to "connect each part of
the City with more efficacy by . . . making the
real distance less.” Each sguare would be
within view of the next, permitting a " resipro-
city of sight.”

A tree-lined promenade spreading west

In L'Enfant’s plan the Capitol (above) and

the President’s house were clearly visible hiph-
Lght=s of Pennnsylvanic Avenue. Later, President
Andrew Jackson placed the U. 5. Treasury
building beside the presidential mansion;

a wing added in 1860 (focing page) blocks the
view of, and from, the White House bevond.

¥

{rom the Capitol to the niver will be lined with
elegant bulldings. This is today's Mall, site
of Smithsonian Institution museums. L'En-
fant was probably remembering the chateau at
Muarly nenr Versailles, where a Loois XTIV pal
ace overlooked a mall embellished with basins
and lined with guesthouses for nobility. In
AmericA L'Enfant's promenade will be =
“place of general resort.” Washington pub-
licly places his stamp of approval on L'En-
fant's viston when he rides the area with the
designer and Elhcolt on June 28,

summer passesin afrenzyof activity. L' En-
fant conducts SUrveys (o determine the ac-
cute angles & intersect lines with exactness.”
His men mancuver around the capital's firsi
tourists — “dadly visitor both natives and for-
eigner” viewing the future site of the Capitol.

How to pay for the city remains a problem.
The sale of lots will raise money, Washimgton
and Jefferson believe, L' Enfant has doubts
In late August he brings to the President the
manuscript map that we now commemorate,
reminding him it contains the ideas "which
met vour approval at the first begining of the
business.” Then he enters the political fray
over financing, Fventually 15,000 lots will be
available, L.'Enfant reports, and could bring
in an immense sum “if cautionsly managed.”
Dan't sell vet, he advises, but borrow asum on
the credit of the property itself. Wazhington is
adamant to zell, to keep the project moving, to
keep Philadelphia at bay.

The next meeting of the commissioners,
attended by Jefferson and Madison but not
L' Enfant, produces mnjor decisions: 'he sale
af lots 15 set for October; the caty 15 named
Washingion to honor the frst President; the
cdistrict is to be the Territory of Columbia

Streets running north-south are to be num-

bered, those going east-west will be lettered.
Jefferson likely contributes thi=s scheme; intro-
duced at Richmond in 1780 when he was gov-
ernor of Virginia. L'Enfant is asked to have
10,000 copies of the map printed.

Even more tacks are loaded on the desipner.
Draw plans for major buildings, hire workers,
lense o quorry for bullding stone, Bnish the
survey of avenues. And as a personal favor,
Wishington's secretary Tobias Lear asks,
would L"Enfant please purchase some lots for
him and for Massachusetts friends

L'Enfant does this faver. Bul few other
buvers attend , and only about $2.000 is raised
that day. L."Enfant does not display his map,

Nateomal Geopraphic, August 1991
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Lrifficulr to the point of insubordination, L'Enfuont was dismissed in 1 792, died in obsetrity
in 1825, and was buried in Marviand. In 1909 he was retnterred with full honors in Arlington
Nationol Cemetery, where his monument overlooks the city he planned for posterity
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Isn’t it time you got comfortable
with advanced technology?

Introducing the new Ford Lruwn Victoria.
Roomier. BPHEF handling. More fuel Efﬁrmnl

iIs even roomuier, quieles inlerior welcomies VS Koerps your wheels from locking up
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Other cars don’™t measure up. salety of o drvers  r t.l.i-- supplemaental

Che 19492 Crown Vicloria is the onlv car in FESIrIN) SVEinm. Slandard
its class that offers an Anti-lock Braking More powerful. More fuel efficient.
svstirm [ABS) with Traction Assist, Whil v nerw Vi enetne brines a new level o
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Andean Flamingo
Cienias: Fhosrnicrparms
Speches: andinus
Aluit slee

Length, 115cm

stands approx. 130 cm
Adhiki weighit- 3 ki
Habitat: Salt iskes and

marshe#s o the fentral

Andes, Solmh Armerica
Surviving number:
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Andean {lamungos gathering on a cold morming harmonze with
their surroundings nto an wdvihic scene of subtle pastel hues.
Feeding on microscopic algae and invertebrates, these elegant waders
are closely linked to the dyvnamics of their aquatic ecosystems.
Egg-collecting and habstat loss from stream diversion, especially in
Chile, endanger the rare Andean flamingo. To save endangered
species, 1t 1s essential to protect their habitats and understand the
vital role of each species within the
earth’'s ecosvstems, Color images,
with their umgue ability to reach
people, can help promote a greater
awareness and understanding of
the Andean flammngo and our entire

wildlife heritage




You're driving by that
like you do every day,
asks you what they
answer that you’'re not
occurs to you that you



It also OCcurs 1o you Others are oltenng tours 1o anyone
that vou don't have the  interested in a firsthand look at the wa
fogeiest idea how to go we make, handle and dispose of chen-
about inding ow icals, Because, ultimately, the best wav

Well, we can't say we 1o answer your questions about what

blame you. Over the goes on behind the walls of our plants

i I rh 3 ol ! L] I I' " [ 1 I F Ll [ B " .. |
vedrs. our industry hasn't exactly been 15 10 show vou what goes on behind

noted for open doors, much less open  the walls of our plants

dialogue We're opening the lines of commu

chemical plant, -just
when one of your kids
make in there and you

really sure and it
probably should be.

Bul recently, the member companies  aication in other wavs, In some cases,
of the Chemical Manutacturers Asso- quite iterally. Call 1-800-624-4321

Clation have laken some crucial steps and we'll tell vou how vou can Hind

towards changing that. Through an oul what vour local chemical company
effort called Responsible Care! is making. We'll also send vou o

Many of us, for example, are now Responsible Care” Brochure, which
regularty holding community meetings.  details other wavs we're working to
1":"!-:'].1.:] IV Ii.l.' T ';'"';.i_' W) !:"u ! NICAT -"I.III---|.' 1_'-' 18 'f-ll' "!.'|-=.'l".|
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[

our plants an opportunity to tell the S0 that the nest time you're driving
people who run them about their fears  bw that chemical plant, like yvou do

and concerns. And 10 ask questions of - every day, and one of your Kids asks
the people who actually run the plant,  vou what they make in there, you can

dav in and day ou tell him

The Chemical
Manufacturers Association.

We want you o know,
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Ramses

“Ramses the Great” (Aprl 1991 ) was very mlor-
malrde and bolliantly illostrative. But o term o
king “great” mainly on his prowess as a builder is a
contradiction in terms. The primary duty of amon-
arch, by any standard of civilization. is the bettar-
ment of his people. To exploit slaves to create
stupe ndous structures for personal gliorfication s
hardlv 0 sign of greatness. Kings Jike Ramses [1
were arguably retarders of societal reform and are
not ancestors humankind should be proud of.
Vivek MEHEA
North Dartmouth, Massachosens

Muany books gloss over Akhenaten’s physical
peculiarities as a transformation of Egyptian
urt. When the Tutankhamun exhibat came to the
United States, | observed that several of the Tut
statues showed womanly breasts. My subsegquent
rescarch sugpests that in the last four hereditary

pharaohs of Dyaasty XVIIL, enlargement of the
breasts (gyvnecomastin) was actually representa-
tional and mdicative of a familial abnormality, not
an artistic convention (Journal of the American
Medical Associanion, July 11, 1980, pages 160-64).
Dr. Bernaning £. PAULSHOCK

Medical Center of Delaware

Newark, Delaware

[n speculating about the parting of the Red Sea
during the lsraehie Exodus from Egypt. vou sug-
gest that nothing beyond a chance shifting of the
winds was responsible [or the roul of Pharaoh’s
pursumng army. This 1s jarring to those of the Jew:
ish and Christnan faiths to whom the event repre-
sents a miracle of God. My suggestion: Stick to
geagraphy and leave the exeges:s of the Scriptures
10 the theologians.
T Rowvares
Baston, Massachusens

Last October my wife and | fulfilled a hfelong
dream to visit Egypl. and | have become obsessed
with the country. As Florence Nightingale wriode
during her journey up the Nile in 1849-3, “Omne
wonders that people come back from Exypl and
live lives as they did before. ™ The companion arti-
cle on the Sphinx proved that we are still learming

new things about the enigmatic Ramses 11,
Mazc Dierey Hasprours

Lawrencevilie, Georgia
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Baseball

Dravid Lamb capiures Amernica and our hearts with

“A Season m the Minors.” His summer journey
through the minor-league parks s o vication

dream come true, His words and William Alber

Allard’s pictures cxpress the feelings baseball

evokes from true fans of the great Amencan
pastme

Paur M. REarig

Pacifica, California

I wias surprised and disappointed that you would

spend s0 much space on baseball, a subject well

covered elsewhere and in greater detail. Apgains

the importance of saving the Sphinx snd our food
supply, it is really minor-league stuff,

Bom Fossan

Mesrmaouth, Hlinods

Asa veleran baseball wife starting my 2 [st season,
| have spent I8 of those vears with my husband
through his days as a minor-léague plaver; nan-
ager. and conch. Throvgh the gpood and the bad.
there s oo other life hike it. Mow my husband s in
the big leagues, bul we and our sons will never
allow ourselves to forget the minor leagues or the
wonderful people we met and played with.

Mes. Leo Mazzong

Rawlings, Maryland

Loy Mazzond nevw eoaches for the Atlunig Brioves.

The eny | live inis currently budding fora Trple-A
basehall eam. The issue his been buned in
burcaucratic bumbling and the flip-fiopping of
suppart from one day to the next from ety council-
lors. I only they would read David Lamb's article
mstcad of arguing over stadinom costs and public
sipport, they might gain some fecling for what the
pame s all about. To paraphrase the movie Field of
Drveam: =1 vou build it, thev will come.”
Far Vaudun-Sconnos
CXrawit, Olrntaro

[ think | am falhng m love wath Amenca and with
thut gamé called baseball, even though ['ve never
been 1o America or within cooce of anything to do
with baseball. Until the day comes when | can sce
both, I'T continue tor rend with wonder what couled
bo the most informstive magazine in the world.
CAMERON KEATTNG
Sandy Bey, Tasntani

Genetic Erosion

Robert Rhodes’s “The World's Food Supply at
Risk™ was sobering, but a parallel problem with
the genctic crosion of our Iivestock 18 no less oo -
pelling. lnl..lig:nuu.z.]*lrrﬂh hove beéenimproved or
replaced by single-purpose strains that reguire
sophisticated management, high levels of nutr.
thern. ample clean waler, and antibiotics, vitamins.
and other growth enbancers. There is no animal

1. Worldwide Acceptance.

2. Hand-Delivered Refunds.

3. Supports the U.S. Olympic Team.

Ohn the tace of it, Visa Travelers Chegues only can you l’EEl contident ahout the cheques you
and the travelers cheques from American Express  caery, you'll also have helped our Olympic athleres
appear to be the same, [ their bid torvictory in 92

But the reality is, whenever vou buy VisA So now that you see thise travelers
Visa Travelers Cheques, we'Timake a B chequies forwhat they really are, vour choice
donation to the U.S, Olvmpic Team. Sonot wim e srasae should be clear.
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gene hank in North Amenica similar (o the plant
pene bank, and there arg nowild relatives to pro-
vide genmetic infusions. Fortunately, monprofi
groups such as ours are handing together to help
form an umbrella agency. Rare Breeds lnterna-
tional, to share smmategies to snfeguand livestock,
Donarn E. Bixsy

American Minor Breeds Conservdney

Pittsboro, North Caroling

Even backvard pgardeners can help reverse the

alarmung loss of plunts. If they sought out older

heirioom vepetables, which rephcate themselves

from seed, the fadingan of seed saving would be in

the hands of ordinary people, and a broad range of
valuable genes would be in wade circulation.

Ter Duns

Horuculiure Magazine

Boston, Massachusets

The Heritage Seed Program in Canada searches
out and preserves heirloom, rare, and endangered

plants. For example. our members rescued from

Nova Scotin the Okd Dutch pole bean, which

people used to string up and dry in their attics for
soups and stows

HearHER APPLy

Herituge Seed Program

[ixbridege, Ohnrario

A Swiss orgamzaton, Pro Specie Rara, collects
old seeds and takes care of old, near-extinct breeds
of animals. People can order seeds to plant, and
{armers can breed anmmals adapted to therr region.,
Erica Ciron

Hedingen, Swirzerland

Feeding the world's hungry is not a technological
problem of production. Existing agricultural pro-
duction is more than sufficient, even m many
famime-plagued countnes, to provide evervone on
earth with an adequate diet. People are prevented
from feeding their families becaose of political and
economic ineguities, Either they lack the cash 1o
buy food, or the most productive land is used to
EIOW CXPOTT CTOPS.
CiraCE CrERSHUNY
Organic Farmer Mugazine
- Montpelier. Vermons

Today one out of every ten persons is fed by the
increased harvests that the miracle strains of nce
have made possible. By the vear 2020 some 4.3
hillion people. more than hall the estimated
world population, will depend on nce for most of
their food. Global rice production muost Tise
from today's 470 mallion tons to 760 milhon tons
annually just o maintain current jevels of numn-
non, which are already inadequate.
THoMas R. HAkGROVE
International Rice Rexearch Insniute
Manila, Phalippines

Could the prouwd founder of the University of

Virginia actually have misused infir’s as aited on
page 83 in “add an vseful plant to it"s culture ™

Davin A SHON)

floomfield, fowa

This usage—raken from the original Jefferson docu-
erertd of TS8O0 —way cortmen in s day.

Extremadura
The photographs are very good in “Cradle of Con-
guerors,” but too few, How can readers form an
ides of the magmificence of the sConery withoutl &
panorama of the snow-covered Sierra de Gredos,
whose meliwater in some villages courses through
channels diverigd to every front door, or a picture
of Trujillo with streets little changed since the time
of Pizarre? What can readers learn of the forma-
tive of Arabs and Jews in this part of
Spain, the latter exemplified in Hervis with
ik marrow passageways in the Jewish Ouarter?
Mary VARELA
Madrid, Spain

Falcon Rescue

As unfortunate as the effects of DDT on birds may
be, it s important to put its use In proper perspec-
tive. Since 1942 DDT—by killing disease-nidden
mosquitoes, icks, and fleas —has saved millions
of lives tn India, Pakistan, Sr Lanka, and other
countries and probably thousands of American
roops who would have contracted malaria,
tvphus, or bubonic plague durning World War [1. A
potentially catastrophic typhus epidemic i Maples
in 1944 was checked by DT, a feat without paral-
lel in medical lustory, In addition, DT, which is
relatively nontoxic to humans, acts a8s an anticar-
cinogen. Thus the small smounts of this substance
in our fat may actually have a protective cffect
against carcnogens. DDD, a related pesticide
once wsed in California to control biting flies and
mosguitoes, s somefimes oven used as a drug,
mitotane, to treal adrenal cancer.

Ciorpoxn W, Girmalre

Prafessor aof Chemisiry
Darimouth Collewe
Hanaver, New Hampshire

Although your map shows no breeding pairsin the

Vancoover Island area. we have boen observang

peregnine falcons along the chiffs of Gabnola

Island on our wildlife criises for vears, and whmiost
on b daily basts this spring.

Davip Litrieions

Nanaimo, Brivish Columbia

Letters should be addressed o Fogos, Namoral
Geagraphe Muguzine, Boy 37448, Washington D C.
20612, and should include sender’s addrery and
telephone nuwember. Not dlf letters con b toed. Thiosd
that are witll aften be edied and cxcerpied

National Geographic, August 1991



Invest in the future growth of America.

For over 200 vears, the natural resources ol
America have been rewarding us with a nich and
wondrous ltte, And the breathiak mg beauty of the
iand itselt, may be the maost wondrous reward of all

But the beautv that was onceé commaon across
our fand, 1sslowly disappearing.

In many parts of our country, the land can no
longer be recopnized for what it once was, That’s
wiTy, twentv-two vears ago, the Amernwca The Beaults-
ul Fund was founded tor the preservation and res-
[oration of the natural wonders ol America. With
vour help, we can keep restonng the land to a state
that the past once knew, And preserve 1t so tuture
generations can see for themselves, what 1115 that
made America greal

Support the Amenica The Beautitul Fund
I'he future of our land may depend on 1

[0 send donations, or lor A
more information, wrte o £ .
America The Beautiful Fund, < _ ﬁ: 2
Y Shoreham Buikding, !

Washington, DC. 20005

"SACRED CIRCLE" IS AVAILABLE ONLY THROUGH YOUR AUTHORIZED GREENWICH

WORKSHOF DEALER. FPLEASE CALL OR WRITE FOR MORE INFORMATION.
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SACREDND CIRCLE My By Dloadiddle . The 1991 Gircemnmiclt Workaliop Persongd Corrperissaon '™ Preenl
Stemed Py e Arfisd and Cowsecndipery Namehered, 26 0 v db i, S5 405 1n Camada 355 < (5T
Edrion Sz fommded fo the miimber of provts ordered bedioeen August 1, 1997 amd September 3, 199]
Acoompurdied by @ comrpleesienbiny fulldemeth pldee “Sacred Cirele: Conserring Natiore's Delicate Baliamey

peleich corplores Phe parid s omeminn @ dnl focieses oo entimspn el com i

" e sacred circle s the circle of life: the delicate thread that writes pll Irving thimgs, Only man has the

infelligence o profect and presertee if, Omiy he cam te the keeper-of Hthe sacrved corcle,”™ <8ev PDoovrmmee

Weare pleased Wy aniwsinee the latest fimited edition tins wirk ol arl, butl abso 4 symbol for thie enviranment; ho

artprint by Bew Dsofittle. North Amenica’s leading artist promade-a hgaithier world lor generations B Come

i prrint. To the American Indian, the arcle was a sacrd Partial procesds will be domated by the publisher o

symmbol of harmony wilh nabare and all living thanges benehl copservation oducation We invite vou (o o
For all of us, Sacred Cirele can nod ondy w4 beautiful wHth o iy Ssacred Ol

IHME GREEENWILUH WOYRKSEHICH, |ING
W Lindeman Linve
Il CT el

FTHE GREENWIUH WORKESHOT 1.TTA
1781 Victoria Park Avenoe, Unit &
Scarborouch, Undario MITW IK5

For more informabion in Canada, call toll-tree (80 #2380 848



GOODYEAR EAGLES HELP IMPROVE THE FINISH
OF SOME OF THE WORLD'S GREATEST CARS.

Mercedes-Bene, Ferran. Jaguar,
Corvette. They all have one thing
1 COMIMOn:

Their choice of tires tor their
ultimate performance cars

And that choice 15 Goodyear.

The fact 1s that cars equipped

|.'||-‘ ! Laip ll r 3 - =

Pl FOif criry i b Ir'll l I .";'lI:.I;'I'III III.I"' I111-I' r- 1:I-I'|l;'l'|.l Illll. II1
wir) More major rces in more major

series than any other make ol tires.
And the Goodyear Eagle street performince

radials dre chosen by more car manufacturers for
their top-of-the-lme [
: | _IL Coopdyear wins the maos

]"LTFI IFITIANTCE CAars: TN important tests of all Vicwe fhaan frity of LRl s [ianddig
any other make ol ore, :." TOTNIENE G It S LD I

o ] | | i L i {1 Piadl I.'ll' "r'l F 1 FLRL

[ hus overwhelming prelerence tor Goodyear |

' T Pidads Bt o Frna

streer Eagles s the result ot extensive compansomns
o discover just whose tire will pertorm the best.

And the answer. more often than
not 15 Fapte.

[ e Pechmriiisogry Blaal pones eepled sevsrerey £

rid 5 feadmie. macoiye sertes also poses 1rite Haye

GOODSYEAR

K ad -"1]!1'|||r |'-JI1'.'I|: Sl |'.|J|.|'|I'.

THE BEST TIRES IN THE WORLD HAVE GOODYEAR WRITTEN ALL OVER THEM.
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Census Finds a New
Major California City
n Cihfornin these davs, g cities
wre horn o less than o decnde
Moreno Valley in southemn
Cahiforma’s Riverside County hiad
g mere 28, 120 people in 1980, More
than 0,000 pnew resadents later —an
increase of 322 percent —it has 5K
j'_|'|||.|_'-. il Slreels, -_|_||'.I_||.||'-| W schino
systerms., and hos joined the ranks of
what the L. 5. Census Bureatl calls
“major cites” --thase with populs-
tons foppng 10,00
[he 199 censux emphasizes Cali-
fovrnan’s position 5 the (astest grow
mg state, Six of the ten major L. S

cities with the most mpid growth are

within it borders: Rancho Cus
mong, Escondido, Uecanside, Bi-
kersfield, Fresoo, and Chuls Vista
expanded by mare thun 6l percent.
The losing ertics m the population
sweepstakes are mostly in the Mid
west und BEast. Detroit’s population
dropped by 14,60 pereent, Chicnpo s
by 7.4, Baltimore's by 6.4, and
Philadelphia’s by f. 1. And five
cities lost their places on the
major-gity roster: Columiya, South
Curolma; Davenpor
'EL fovw'a: Pueblo, Colo
' ratto:; Roanoke.
Yirginia; anc
Youngstown
Lo

Helping Mexican Indians
and Rain Forest Too

he Lacandonn, Mexico's
__||'!_.]|_'-|1 FETTLATTATE |r|:'|.-||L|I|

ran forest. s on the Cuate-

mula border. [t holds absout 4000
Lacandon Indians; whose termion
has shrunk us and-starved sertlers
have poured m { NATIONAL
Cictober 1YRS)

The Indians won exclasivie use
of their traditional tands from the
Mexicun povernment in 1972, But
they sold ther mahomany Irées o a
state sawmill, which hastened the
lemuse of the forest until the mill

LD A PRI

closed Tl

In the past M)
yedars the pop
ulituyn in the
fred has swelled
from 10000 10
| 50,0, The
MCOMmHng IRrmors
have dimimizhed
the fertility of
the zoil by relying
on slosh-and-
burn practices.,
Mow thedr corn
Nieids and cattles
j_lﬁ.-'\.'l'.ir."-.illl_
pustung mto the
515 iNdk-3eTre
Miontes Azules
Hiosphere
Keserve, a notiopally protected aren
m the heart of the Lacandoni.

1o preserve this solated region
Mexico his approved the funneling
of almost o million dollars 10 a8
rescarch station to r!rl'lr'-'ll'lll:' |55
destructive —and more productive
pgriculiural methods as well as bet-
ter ways Lo protect the forest s
diverse plant and animal Life

*1t"« 8 beachhiéad from which we
can help the people sustoin thair
Frveslihowsd while we all work to save
the forest.” savs Martin Crochel o

Copservatimn Internatonal, 5 naorn-

profit group that helped initinte
the program and contimues to
:.|_._:_|;|-|r-' 11



INTRODUCE YOUR FRIENDS
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An Antarctic Forest
Grows New Theories

twens one sutumn's fenl foll, o
minent in time in the Trans-
artarctic Mountains. But the

tiscovery of lavers of southem
Beoch leaves twa 10 three muillhon
vears ald HK muilex from the South
Pole threatens o long-held notion
that Antarctica s ice cap has been
in place for shout 15 milion vears

The lepves (bolow } wene uncon
sred last December by the same s01-
cotmsts who Dive vears earier found
|I |"-.r.I:_I-,|"|_'|! 5o e |1 winl i 1h|' Tl
wred mear the Beardmore Glacier
| CIEDGRAPHIC, January Y87 ), Expe-
dition leader Peter-Noel Wiebh of
Chin State Limiversity says the
lenves bolster his research group's
theory thal temperatures i Antasc-
FHed Wore much warme s mech fater
thuine has been thoueh

Exactly when the continent's

4 SUMMET tomperatures

e NS .-.'lu:'!.:}'.'
[(FT below zeto

—as they div

Hiw — g8 5Tt

unknown. Hual

Webhh's onl-
league David M
Harwood of the Lini-
versity of Nebroska notes that i
worithd have 1o be at least SO0 degrees
warmet for begches 1o grow

[ree mng studies will belp revenl

seascnild climate changes. Webh andd

Harwosod pddd

Found: A “*Missing™
Hawaiian Volcano
coogists Bave defimitively
located the mussima Twin ol
kohils valcano west of the
L e atic e
micunimn = called Muahukona
e ibsence of Kobala's tan had

sy |1u:.f..f!'.'-

iland of Hawind. The

sented 4 gap m one ol two paralicl
chmins of volcanocs that run along
the southern Hawanan Islands. A

fescely chanddate was wienbiied in

PWECTRENSE 1T TS

Suprestisoms et Crinmavipin & may b
SURMAHTO S0k EROTIN WWCIRITTU, SATIRNA]
Citncesrie mpounne. Haox 7. Wish
i@t 1), . M gm0 aheild inelisde 1h
THTR 4] 48

aeAAer 'y dddress wmd belep

the early 1980 when bathvmetnc
surveys revealed an undersca moun-
tain about 30 mrles west of Kohals

Mo Machael Grarcmn of the Um-
versiiy OF Hawai and Mare Rurz of
Woods Hoke Dceancpmruphic Dnstit
thon have asedd b submemsible (o dive
on Mahukona, nsmed for the near-
est port, Rocks recovered froms s
summet — 3 S0 {eet beneath the
neean surtsce — are indeed lavoas that
bear the geochemical sipnature com
mon to pll other volcanoes 1n th
Fliwanan [slands

Mahokonn &8st ermmied #bout hall
A million vears ago, Ouirem says
O dand, it woold be impressive.
measuring sbhout | 25K feet framn
hiese to summit. But Mauna Ken
Flawaii’s highest peak — extends
A1 0Nt trom hase 1O sammilt.
L3, 8100 feet of 1t above the sea

Hawaiian lsfands
. Yollow dats donets -
Il" jalcanic cenfeds

L Nl B

Chesapeake Skipjac
Fleet Nears Extinction
nee there were 1500 working
skipjacks (above ), graceful
wniling stoops with clipper
iy and buee trmngular e g-of
mdton mansads, dredging for the
faf, juey ovsters that hined the
Chesapeake Buy | GEOGRAMILIC.
Lictober U, But a contury-long
decline in the ovster haryest —from
i1 mlhon buoshels m 1580 to o b
A0, D00 foor the: past several vears
b brrowght a drop oo the numbes
of skipfacks too, Cly shout 240
11l work the bay) o handtul sail
s recreatmmnil crall
he mapor canses of the oysics
|_!|_'._'|||||_ AfeE [ PRINTESIEs |'.||||_|1
MaX and dermo. that are harmless
fo hmans bot il oyvstors, NSow
when Russel] Dare takes out has S
year-oll sipjack Aatfiryn, he reck-
pins that 33 bushel< of ovsters i "y
andl & bushels "o
_ Limmat 15 1580
To avond overhorvestimg and to
nelp keep the Heet 1 Pusimess
wotermen like Dize dee requiresd 1o
a0 yslerimg four diys out of six the
old-fashioned wav: dredigme only

gail

ROT=%Ey cmlon.

eiusdd dav,” The |.'g!:i

pndier
‘Sectne b skipjack e ke
wiatcming &n Brmol Flynn mowie,
save To RHoss of the Marviamd
Drepuartment of Maturad Resomroes.
“There s =0 much romands and
pride.” Bul, she adds, "my gul

fee e 1= they' e almost histors,'

National Geoprophie, August 100}
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How do you determine the value of your

money? Is it the time and eftort 1t
takes you O €drt 1t? Or }‘!L'rh;”n

what you can buy with it?

At Saturn, what your money
means to you 1s something we
think about every day. Because it
we're not giving you more value
for your money than, say, our
Import competition, we're just not

doing the job we setouttodo |

THE Saroks SEDAN 11 the
il Of FEffr RN kT a
ifFtdli cdr firordd S g k1
EEO e 5J'T|_.|.- i, Ner rxarmfrld
i Preniipresd By an SOHC 1.9-

[ifer enpond wbich protades
plemiv of podwsr ard, watk ity

grcrrty §epneed mdnnal

Framermissron, 2i80 Aol 13¢5

ar EPA-estemmated 17 mpg
brpkuay and 2T mpg city
Like all Saturm cars, the 5L
cames profected oy ano-
deductible J-ypeard 16,000
srile Durrper-fo- bl ter
[rmpited warranly, 24-Hour

retcdprcle gastatance, ahd d
14} |.'|I-.i'"l'- 1 5iMl

back puaranfer” Skof

sPiflp mome

aropumd, and vou 'l see fnarf
e AL rar one dortimet
advantape under the
crmtpetition —a prioe of

YA e

when we started Saturn. Or. as one of our car



pricing team members, Shawn Woodard. puts It:
(You can't just give people a low price. Or

just high qu’ilitv Or iust ¢ood service. Real value

means you've got to gwe penplt, all three.”

Now, we can tell vou the prices of our cars,

and we think you "Il like them.We can promise

.’
_ ] *
yOu iH}.U'!all 1IIL1 DUt ‘Hu]“ | VE :_1}'=~.;'L*1hi_- CATrsS

to believe us. And as for whether you'll

I\ST'l"iT*h d \ l‘«ll [O a daturn snOWTOf }:”:Lliih'!'a_‘qa

'A‘\

SATURN
o 5 . il : . :I.. -!.. |
really only one way to know. But it’s easy enough

o hind out. Just come n for a test drive.

A DIFFERENT KIND Oof Comprany. A DIFrFeReNT KIND of CAR.



3 N | AUTHORS WANTED
CHOICE BY N.Y. PUBLISHER
MAGAZ[NE A will knowh New T ork subsady boob !

LS her tE 34 arciny lor manuseripbs worl

oven conlroversul subreels will bhe ropsig

This FREE sarvice—Iior anyons deprived of ored. If vou kave a ook lenith eromm st
the: joy of reading by loss of vision or other rendy Tnp publication lor wee still working

handicap— provides 8 hours of audio lapes an itk and would like more information and
evary oiher month with unabndged sedeciions i free hooklel. nlease wrils |
from over 100 publications such as THE NEW VANTAGE PRESS. DEPT. NA

YORKER, SMITHSOMIAN, ATLANTIC, and | 18 W Btk SL Now Vork, MY 1000
MNATIONAL GEOGRAPHIC CML subscribers : : == '
Rave been reading the warld 5 bast mends fof ,
owvar g guarsr cantury in selechons by writess B
sich a5 Saul Beliow, JJohn McPhee, Annis
Dillard, Grace Paley, William Styron, Seamus
Heansy and Hussel! Baker

The spectal 4-track cassofta player s providad
frg|, on parmeanant oan, by the Library ol
Congress  For information, wrile:

CML, DEPT, 15
85 Channal Drive « Port Washington, NY 11060
ar calt: (516) BE3-8280

American Heart

MAGAZINE LISTENING AESDCiUﬁDﬂ
A TALKING MAGAZINE ‘L’lf’

Why it takes legwbrk to
flatten your stomach.

You can’t reduce stomach fat von're at

by exercising abdominal ' defining th

muscles alone. ns well So von
Research has shown that & : _E vOu ook

exeITises that work only the .

abdominal remon are nof Free information.

effectivie |""--_-, Sy o' LA

™

|'.|| i l.|.|||| I-!__I: % % !I
cprul vou asfree brochure and vidoo
that desrmibe how NordieTrack can

|'.'.-||-.----|..|||u"| MIECED ITLass L0 |||||:|
the ealories necessary to trim fat
instead of Nattening. Lhey merely fintten vourstomach snd muake vou
dtrenrthen underlving muascles
| "ll'.'llj L 1) reeduacLeinmn i Firern
[atfalds, or total body Tad

E ANG 1892 YiOLlr S

Nurdn: rack

The exclusive The World's Bexi
Aerabific Exerciser,”

NordicTrack ™ total-
hody aerobic exerciser . g
is the most effective Call or Write for a

way to flatten yvour stomach. : FREE VIDEO

Fhe total-body motion involvies afl v & Brochure

major hody muscles. Which means you hur 1 _.8[1{}-5 EB" iHHH

more badvy ful 1o less t1me than with any

other in-home exercise machine, And whili
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Caffeine Free diet Coke®
Just as refreshing. Just as delicious.
Just no coffeine. And very

low sodium.
the faste of it.
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COROLLA

OR ANYONE WHO
DOESN"I‘ OWN A COROLLA.

1f youalready own one, you know what it's like to drive one. 1

mmknmtf The Corolls has a standard feature not found in
any other car in its clasy—lovotas reputation for

refiability, We wrote the book an it
"I love what vou do for me!
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1 FIRST CLASS
HEROES

MNo one con fouch the heroics of
our UL5. Olympians. And, as
an American, it's a thrill

to share in thedr glnr}r.

MNow you con hold

onto the adion

and excie-

mend with - %

Hve naw

Track ond \ -

Field Olympic stomps thai copiure oll

the color ond droma of competition.
They re available of your post office. To
order by mail, just coll (8156) 455-48B0,

I I n i o :}-
or use this coupon. §
And be inspired b f ﬁil |

by some of America’
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. Recycling Chips Away at
Mountains of Plastic

sca of plastic, 14.4 milhon tons
of it theown oat in the L. S
CAch year, represcnts o

potentisl gold mine in the garbage
dump. Manufacturers will pay 200
4 toan for discarded plastic to tarm if
mto evervthing from carpeting (o
lenmis-ball felt.

Yei most of thes lucranyve markel
gocs beggting. The recveling rate for
plastic is caly 1.1 percent. ¢ampared
with 12 percent for all other recvela-
ble materals, The probiems: fis
bulk makes plastic expensive 10
cofllect and transport to recveling
centers. and there it must beé prains-
takingly hand-sored,

Rhode Ishind 15 overcoming such
drawbacks. Al the state's 5 5
millton-doliar Matenals Recvoling
Facility [ MRF) plasic contningrs
cap o mound of steel. alumimum,
and glass also awniting processing
[shove). The MRF concenlrutes on
twi widely used types of plustic,
chopping milk or waler jugs into
Makes sold o make highway draom-
age pipes and flattening plastic soda
botties that eventually become

palyestef fiber used in sleeping bags
and other goods. The plant pro-
cesses about 1,900 tons of plastic i
yvear and sells it for $14) to §22M) a
ton. That helps the facility to meardy
break gven on s operating (osts
§35 a ton for recyclimy all matersals

[EHMEETL T HE]

Beetle's Blast Works
Like Hitler's Buzz Bomb

nvihing unwise cnough 1o dlis-
turb a bombardier beetle eets
dosed wath a boying chemi-
catl et from s backstde. Chemicnl
ccologist Thomas Elner of Comell
University, who collecis the bactles

Natronal Geagraphic, August J9U]

HEW NEEHEL. CEF Mg

by hand, knows the fecling wail,
“It"s not enough 1o make you
sCreim, | e says, "ot vou G0 won-
der whal the heck w goang on. "

Recently Emsner and his oot
leagaes found o most unhkely paral-
lel between the misect’s chemical
enginecnng und the World
War 11 German V-1 fiving
bomb, Added by the late
Harold Edgerton and his
famed high-specd cameras
the fesearchers recorded
hoth the sowngd and the
visthil fury of the beetle's
blasts — nudible pops End
putls of smoke. | hev dis
covered that some species
et §prnys in violent
pulses —3500 n seoond
Withon their abslomens two
chambers store chemilesl
reactants. When the beotle
fires, the chemicals max (o form
benzoquinones that arc repellent
to predutory ants, sprders, trds
frogs, and miice,

A pulsed jetf from an micrmiticnt
chemical reaction also powered the
¥-1, but the bectle's cngincernng
putlasted Hitler's, "And a good
thing too,” adds Ener
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Farth Almanac

Undersea Sound Waves
to Test Global Warming

s Lthe carth heating up? Debate
simmers over the effects of 4n
ptmosphenc bnldup of green-

house gases. Adr, land-surfnoe, and
wen-surtace iemperatures fluctuate
greatiy, But such viariations are far
emaller in the deep ocenn, whene
wClontists seck (D measure possthlg
wiirming with powerful sound sig
nakt heard hilfway moand the world

Led by Walter H, Munk of the

seripps Losttution of Ogeanogri-
phy, an migrmational team uses
sic prnciple: As watler Warmns
sartind triavels faster throwgh it. The
Leam |1l‘1['n:'~ 10 tramesmmit sound
through the oceans periodically for
perhaps o decade and char change
in the travel ttme. The time will
decrease if the deep seas heat up,
caanforming global warmimg

In a first test [nst Jonuary near

aptly nameéd Heard Island, sig-
rials send fronm GO0 feet deep wore
received by a network of interna
ticnal listening posts {nght). Some
sond Woaves made an § 1 D00l
Amid concern that
marne mammils could be harmed
Dy the Toghom-fike tone., o monitor
e ship found oo complaints from

fict by vl leg
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Sky-dancing Woodcock
Needs Habitat Help

s pand up he goes, the spirals
steeper and smaller, the
Pwatkerig lpader ancd

Then, withouw! warnhoe.
he tumbles levels off wnd
retarns,  In the 194808 nntaralist

' -
londcg

Hourth Afrin

= —
U 5

# Hpislsng abetem

Addo Leopold sat enthralled. dawn
and dusk, at the courtship display of
the male Amencan woodoock . Such
sprring sky dances, as he called
them. are now far fewer for these
shy, rotund Inrds, which have
deciined in the past 25
yedrs by o Tifth in the Mid
wiest and myore than o thard
in the East

Lirban development is
partly 10 blame for the
irdd s phight; im addition,
many remaining forests
have hecome too mature
for the woodcock . But
wiondland owners can help
oring back the woodeocks
stage. “They need a mix of
habitnes. " savs Ron Bur-
kert of the Ruffed Grrongse
society, His proup has
joened with the U, S, Forest and
Fish and Wildhfe Services to clear-
cut smnll strips through old forests
They encourage prvate landowners
la dio the same— ideally nesr moist
sl rich in carthwormes, on which
woodoocks gorge —oreating o patch-
work of cleanngs, brush, and young
wiods for nesting '

i F&H ]
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Amber Time Capsule
Doubles Mushrooms™ Age

i debicate are mushrooms that

they dissolve m a bhnk of trme

P herr origing It was thought
dated back some 20 million vears.
But'in [%8% a golden sandow
opencd 1o Greorge 0. Pomar, Jr.,
a paleobiologist at the University
ol Califormis ot Berkeley, He exam-
ined a lovely piece of Dominican

Republic amber endasing a mite

| below, at top). But within the
amber lay o greater tredasure —o
rarely preserved ancient mushroom
sahimated to be 20 mithon vears old,
proving thist these fung: are twice as
venerahle as once behieved




You scored perfectly Because Ineel i the
words lesder in microprocessor design and
development. s also the company that intmo-
chuced the first microprocessor. And when il
comes to investing money into the echnology,
Ineed is first again. Caving you the assuranee
thai with an Intel microprocessor inside your
computer, vou'll have the power and compatibilicy
to tike yiou into the future

[milddd Tnact 38 prul InAaE N art prwlemes®s ol fha Iaief ©

5o AF voud st all theit workang forvou,
make sure the 3808X, 356 or 486 compuler vin
choose has the: first name i microprocessons

Insicle. Intel

The Computer Inside:

wyarariaen BT el Caagn wamia it All FETies el
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Minitran is the smallest transdermal
nitroglyeerin patch ever made. 1t thin,
flexible, clear and hardly noticeable, It
stays on until vou take it off, even in
the shower or when swimming, And

it should cost less than vour

current brand.*

People preferred Minitran more than
2 to | over Transderm-Nitro™ and
Nitro-Dur” in a survey of
nitroglycerin patch wearers,”

Al Tramseiermal nzroglyeerin produet: a0 beang marksted pending Ans)
il it ion ol effretneness by the FLIA
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Pl wer wscetil puge e symmmny of pre=Temd miromanson

EVERYTHING YOU ASKED
FOR IN A PATCH.

Want to know if Minitran is right for you?
Ask your doctor or pharmacist.

MINITRAN

(nitroglycerin)

TRANSDERMAL DELIVERY SYSTEM

01 ME/HR, 08 MGAHR 04 MEHR, 0.6 MG/HR

Preferred more than 2 to 1 over
Transderm-Nitro and Nitro-Dur.

Innovation working for you ™
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JM Health Care
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For once,
Maytag 1S
offering you
something
that won't

For a limited time, when vou buy any Maytag washer vou Il get o 1{-vear

Oy -DACK gusdrantee. I vour transmission SLOPS '-".I.-I'|-L.'I1'-_!, AITVLHTE N LNe 1exi

10 years, we 1] give vou vour money hack. So see a Mavtag dealer for details, and

take advantage of an offer that won't last, on 4 washer that will ‘HYIA‘G —_
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