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FEW WEEKS before the
city's mayoral election
last fall —won for the first
time in nearly seven dec-
ades by u candidate of
non-Irish strain—1 bstened to a patron
declaimmg in Dovle's Cafe, a hallowed
Hibermian bar in Boston's Jamaica Plain
neighborhood.

Of unmistakable Irish extraction, with
steely gray hair as wavy as rippled potato
chips, he worked for the dity, and thus dis-
plaved a prudent political correctness. "1'l
say nothing bad about Tommy Menino if he's
elected, " he said. "] like Italians." But clearly
he was bewildered by the drift of things in
Boston nowadays,

Thomas M. Menino's picture had been
hungin the coveted spot behind the mahogany
har at Dovle's even before the election. And
Jamaica Plain was now the section with per-
haps the broadest mix of national heritage
anywhere in the city. Public schools needed
improving. And theé crime. He snorted.
“Read them their rights, huh? How about we
read "em their iast ritess"

He added a bill to the wet change on the
bar for a tip and rase from his stool, “'What's
happened?™ he asked of no one in particular.
"What's happened to the placer™

Well might he wonder. That morning I had
ridden m two cabs, both driven by Haitians.
The night before I had eaten in a restaurant
owned by a Lebanese who came to Boston six
months earlier and had already made enough
money to send for three cousins. On a morning
walk in the city, I had passed, it seemed, at
least one exotic grocery store on every block
selling staple foods of other lands,

Haitians, Dominicans, Southeast Asians,
and others have come to Greater Boston in
recent yvears by the tens of thouszands, settling
mainly in Dorchester and Matiospan (map,
page 10), At thesanme time othersections, such
as Roxbury, ame occupied predominantly by
blacks. Only Charlestown and South Boston
remain in the grip of the [rish.

Nor have the changes come without inci-
dent. Racial invective, cross burnings, and

asspults—all have occurred, renffirming Bos-
ton's repute as a city of fragile tolerance.

But the wonderful incongruities of the city's
character remain unchanged, and they con-
tinue to confound and delight the visitor, Bos-
ton still can be seen as the breeding ground
of blue-blooded culture, a fusty place, vet
one where saloon-based sociability prevails,
Beantown. Itis a citv ol worldliness but also of
shackling provincialism. It is here that Brah-
mins breathe the rarefied air of Beacon Hill at
the same time that City Councillor Albert Leo
“Dapper” O'Nedl is setling new records {or
attendance at wakes.

"In my last campaign for reelection,” Dap-
per wis saving, having just returnad from a
fitting for a new tuxedo, "1 didn"t pass out any
literature. I didn't even have poll workers
But I work the jobseven daysand seven nights
aweek. 'm visible. Last night I went to five
wakes, seven the night before. 1 did 30 for the
week, and while 1 Jost 30 voters, may God rest
their souls, 1 gained 30 [amilies."”

(' Neil is 74, and when he ends his City Hall
service, now in its 23rd year, Boston will have
exhausted its draw on the Irish-American
political legacy of James Michael Curley, the
legendary mavor (and Massachusetts gover-
nor) who ance warned that if Herbert Hoover
were reelected President, Americans would
come to envy India’s loincloth-wearing spiri-
tual leader, Mabatma Gandhi, for s iavish
wardrobe. It was only natural that Curley
would attract lifelong devation from the likes
of John “Up-Up™ Kelly. Dapper (' Neil, of
course, was a {riend of both.

“When Curleéy came to speak at a rally,”
O MNeill told me, "it was Kelly's job to run
through the aisles yelling, ‘Up, up. Up, up for
the governor.’

"Up-Up was also responsible for planting a
guv in the front row, He'd look like 3 broken-
down bum. As Curley was speaking, the bum
would stand up, look at Curley, and start
woeping, Up-Up, who was near the rear,
would vell, *Sit down, sit down.” Of course,
the bum was a professional weeper, and he'd
go on to tell the crowd about what wonderful
things Curley had doné to help his sick mother,

“The worst thing about Harvard was that coliegs had to end,” says gradusating
senior Pete Stovell (center), celebrating as he and classmatas haad to the 3d3nd
commencement al the Boston area’s best known school, in Cambridge.



Private box paws at tha Old North Churcl
nive visitors a separate peace, though
they ware bullt in 1723 1o kz2ep worshipers
warm. Churchgoers would tote matn
ooxas tull of ot cogls into tha high
whitlled pews, which helped matain haat. it
WAE here, late ong maght 1775, that b
interns in the belfry sqgnaled Paul Revern

that the British wers coming — by sea

and Curley would reply so evervone in the

place could hear him, "Now voune mian tha

Wik |I:.'|".'-"."'f'|_' OUr molner onod me

HEHRE ARE ELDERLY BOSTONIANS whid
carrty memories of those tmes close bo
theér hearts, men and women who st
ok on the charisma of a Mavor Cuarles
Councillor (O)"Neil as a gift from God. Thes
cherish the brozue of the Old Sod in the voice
of the cityv, but they realize what s happen
ing— that Boston 15 no longer a checkerboard
f clear-cut ethnicity and that minorities ar
likely to nccount for half the population by the
turm of 1he century
[t is & Lime in ”il'|ll| _|-.|:'-:_-:'-.'iji 1'.1l.'|i'-:, i1
urbane and brainy former mavor, observed,
when the Irisn are ceding the publi _-:.||||.| .
and wardenship of some of the city streets to
LI IMINOTILIes I"I| s e Illl 5 L5 ""rl-l":lllr“_' ol i
revivial of the Hoston soctal drama of the 19t
century, when the Yankees, uncomfortabl
with the rising fide of Irish immigration,
sought higher ground
For the first three-quarters of this century,

ife amid the l[aboring class in the city was cast

n the rehteous mold ol '|.!|-:. Mass, devation
Lo work, and marriage until death do us part
Bostonians with memanes of the harsh moth- of the U, S, House ol I"l:'.llf-"-: ntatives fron

erland across the sea grew old withoutl moving 977 to 1987, and a Boston politicinn with

Irom thetr Bos{on neighborhoods or, {or that looks {rom central casting (as well a2 4 man of
matter, without even changing houses, And decency and caring), was remembered at hi
Ehelr sons, as teenaEers, gathered on vorit cleath this past January for having farthfulls
sireet corners, Eave one another outrageons attended redanions ol g North Cambridge

|

nicknames, and forped alliances to last for a nelghborhood chums (rom teenage vears {or
long as they lived [our decacdey

=0 it was that Thomas P, "Tip" O'Neill Mow Thomas Meénino 1= in office, a muan of
holder of elective office for 50 yvears, Speiker inshakable imtegrity but plodding and with
none of the instinct=s for argtory and political
showmansiup. Indeed, when Bostonians of
[talinn ancestry speak of one of theirown, they
SARTORE's work for the magazine has taken him to ~ Mention, as often as not, Gennaro " Jerr
the U, 5. Gulf Coast, Florida, northern California, Aniulo, onetime Mafia boss in Boston, whois

i Connecticu serving a 4 5-vear term in federal prison. Whea
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he was arrestecd in 19 while dining in 2 natural environment, and [ don't expoect tha

restaurant ko ';Il CILY. 5 TiIean -' I- i :"'-:ll!ri |lll|-.l:-._| J.Il ¥ -arg oL goimg (o Fo away

Fnd, he vowed as he was being led away in That would certainly be true of Boston poli
handouffs: “1I'll be back befare my pork chops  tics on the national level, where funds= can be
et colid found for badly needed local promects

L onstder the ¥ Big Lhe, ™ as it 15 called hen

THE POLITICAL CLOUT of the Irish in Bos A1 this time wark 13 progressing on relocating
lon 15 spluttering, it would b wrong o the city's infamous Lentral Artery, an ele-
| .

wronounce 1t dead, "The Irish gravitat vated roadway on which drivers are regularly
o politics the way (sermans oo (0 Lhe NMid |'II-'!'.|| by this édre of madness by thie heayy
west,” Kevin White said, tnlking with me gt teaffic. A new rosd will bore underpround,
Hoston University, where he is chairman of and the overhead will be pulled down. As part
the Institute for the Study of Political (. om f the same project, another tunnel s being
LTIV CERE R 'he Irish here are still in [k onstructed under the Inner Harbor to connect
CICE wWhen 10 15 M nger necessary for them Logan Airport with South Boston
to establish anvthing. For them, politics i< » [t 1k a gigantic undertalking, with each link
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City upon a hill
Sailing to the New Warld in Cambridge
1630, John Winthrop promisad
hiz Puritan followsrs, “"We shall

ba as a city upon a hill." Figura-
tively, perhaps, and literally true:
Three hills ance dominated the
narrow peninsula that was Bos-
ton. But In the sarly 1B00s, to an-
farge the city. the hills wera cut
down and used to fill in tha pen-
insula's coves, leaving places
like Dock Square and Water
Straet landlocked. Today Boston
tarims with cultural attractions,
biotech businesses, and yuppies,
while in neighbarhoods such as
Roxbury and Darchester the
poor wonder: “What about us?”
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of tube for the 3. 850-foot-long tiinnel measur

ng longer than a football fleld. Ly
below the
gpen o commercial
when that and all the
the cost will have reached 7
[or a publi

suriace. thi

tunnel 15 expected to

Ve e les ||_'-.' 19465, and
ther work 15 COTNRE
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selling a new recor highwayv proj-

el m this cowntry
Mo less than RS percent of that dizzyving sum
will be provided by the federal government, in
whose council sit Ted and Joe Kennedy, Joe

Monklev, and izh stock
with puarding the interests of Boston and all of
Massachusetts
Work 15 also
waitersof Boston Harbor
in 1985. There has
funding of this project too, but the heavy bur
af the 4. 2-billion-tol

gl by homeowners and businesses

others of |_' ||.'.|L'r'l|

o clean up the
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g 30 feet

Haising pofitical palaver to now haights in
1895 the Massachuseatts House of Repra
santativas [1'11"'.-: med its wooden codfisl

& symbal of "'Damocracy frae institu

thans progress.”” [t was originally hung

to celebrate, simply, the local cod fishery

oy all reckoning

most palluted in any state
Lockay 15 transmuted into p
tertilizer, | here will be anew plant for second-
catment The beaches of Bos-
ton Harbor are wrain fit for
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They haven't won a World Series since 1918, but the Red Sox rer
champions of tha last-minute malidown, Rermambar when the Yankees elu

gted the Sox in 78 on Bucky Dent’'s bloap of 8 homa run over laft field's

Maonstar s Or the error by 31ll Bucknar that blew game six of the 88 Sariesy
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Looking like a million
bucks — in hundrad-
dallar bills —thesa
mean :'.IFEHFI' gl Ny Im-
ity, for security raa-
gons {right}. Thay
wark at Boston's Fad
eral Resarve Bank,
which handles 250
million dollara a

day to kesp New
England’s banks sup-
olied with currency
Laoking for graean
space in the financial
diatrict, 8 runnar hits
the roof ot the Boston
Racguet Club

Bostomans, of history and the wisdom of the
gpiants whonurtuored this conntry at the birth of
independence, And certainly Boston is cul-
ture—aurty, musical, bookish, mnd yvet it 15 all
not without some irony and humor

“You know, we have the ashes of Sacco and
Vanzett) here, in a vayult no more than ten feet
from where you're sitting,” Arthur Dunphs
saidd, smiling when [ started at the revelation.
snme of the ashes were sent to their families in
Italy, and =ome were kept by their defense
committee and later donated to the hbrarm

Dunphy 1s a spokesman for the Boston Pub-
ic Library, and the famed anarchists Nicola
~acco and Bartolomeo Vanzeth were Italinn-
born restdents aof the Hoston arega —one a shoe-
makér, the other a peddler of fish—who were
found gullty of robbery and murder in a Bos-
ton suburb. The verdict pitted deologues on
the left and right against each other and rever-
berated widely through the world. By the time
hoth men were executed, in Aupgust 1927, Bos-
ton's civility had been ripped apart.

It 15 appropriate that the Boston Public
Librarvshould hold the ashes of the Bwo mmi-
griunts, for it is in many ways an institubion of
last recourse. It s 4 library that wall hnd the
ook or answer the research questions whin
Endowed with vast re-
sources, it was the first large free municipal
library in the country, the first of its size to
allow people to take a book home

Currently the old library building i= being

minst others cannol

Boston—Breaking New Ground

restored at a cost of about 50 million dollars,
and when completed, Bostonians will come o
know again the architectural jewel raised on
Coplev Sguare in 1895,

Boston being Boston, that century-ggo
opening was not without civic upheaval, A
statue of a mude woman holding a bunch of
grapes and wearing an unsettiing expression
of pleasurable mdulgence was donated for the
library courtyard. The thunder of moral oit-
rage became so loud that the statue (appropri-
ateély named “Bacchante™) was withdtawn
and given to a museum i New York City

In later vears a copy of the piece was cast and
Brought to Boston, where it now wiils [or res-
taration of the buillding, when it is to be quietly
placéd on a pedestal in the library courtyard
pool, suffering no more the shame—often
lnerative —of being " banned in Boston. ™

Asrecently asthe 1950sa weekly newspaper
in the city, the Mid-Town Jowrmal, was consid-
ered racy, and all copies were removed from
the Public Labrary (later, in more enlightéened
times, & collection of the periodical was hap-
pily accepled)

In 1962 Boston ran bulldozers through Scol-
lay Square to make room for Government
Center and its City Hall building, which looks
like an oil-drilling platiorm in the ocean. Scol.
lay Square was all tatioo parlors and places of
adult entertninment, including the famous
Old Howard burlesque house. It broke Dap
pet 0" Neil's heart to see it destroved, tosee the

15



Lghits dirmm tGrever on tne stase where Ann COT down fmm the bl i-:'-‘_ use LIey Ccan

Lorio und others opened the eves of countless  hardly make it back up. There are a lot of dog:

oung male Bostonians wider than ever befor kept by the Yankees on the hill as pets, and

lor since, probabl they too have a difficult time with the slope

J ONCe INVILE wvnn Coro and somi I L5t panting and throwing down rainstorms of
other sinppersto come back fora reunion, and drool on the sidewnlk

got an old police car and made atill, Beacon Hill is' a pleasurable place to

: mock arrest,” Dapper said. “RKiddingly 1 stroil. The sense of history hangs in the air like

mood for thoughts of a time when

mightt' and she savs to me, 'For God's sake lahn Hancock ived on the hill. It is more prop

Liapper, vou should be home praving for a  er to reside on the south slope of Beacon Hill

I SEEMS WL 1WHY om Councillo the pold-tlomed Massachusetts State Houss
L) Mzell s office, with the cigarette box that nses, the cormerstone of which was laid by
{HE = LEE | T lll.i I LI .”" - on -I- SATIILIE] .'.".':-:-ll' ol I' bencence I FELY, [ 755

lesk . to Lambrie but it s no more than a [ Loisg v 1s the Hoston Athenasum. a sunerl

-"Ii-'Z I'I 11 ".".i|-_li--:|'l'u;___'||!|-_'||||l.' T VO, SETLIME

ten-manute drive, past HBeacon Hill with its  independent hibrary and art collection muc
d brick houses and cobblestone streetzs—all  loved by eminent Bostonians, who, for nearly
[ it desipnated a5 a national historic districi UL VERTS have used it to hone the edege of intel-

T'here are old people living there who seldom  lect, inguiry, and Yankee pride



Cutting up behind
calonial cutouts that
recall the American
Hevaiution, Jermaina
Lawrance and Steva
Mitcheall pose at the
Bostan Tea Party
shig, where tourists
can toss tethered
crates of “taa"’ Into
Hoston Harbor
Daing a video
hmbo at tha pras-
dential hbrary and
musaum of Boston
native John F. Ken-
nedy, Barry Lazoll
focuses on:g replica
of Kennady' § prasi-
dential aesk, Ths
original, a8 gt from
Cusean Victoria to
President Rutherford
B. Hayss in 1880,
now sits in the Dval
Dffice of Prasidant
Bill Clinton. ""Tha
Kennedys,” says
Lazell,a Brit, "are the
closest thing Amerni-
caseverhadtoa

royal femily

If vou continue past Back Bay yvou'll cross
the Charles River, where sepehr Kinm may
or may not be out on the water, testing the
human-powered hyvdrofotl be and three others
built, 1'he project is under the auspices of Lhe
Massachusetts Institute of Technology, where
Kinni isa graduate student in mechanical eng-
neering. | he work has proceeded in the hase-
and
thiz is what they have: a 17-foot kavak-type
vessel large enough to hold one person, who
reclining zent, pedal: a chain
arrangement like that of n hicyele

“The pedaling turns the propeller,” Kiani
said, "and when the boat renches A speed of
about five and a half knots, you start to get 111
from the foils
inches out of the water,”

ment of a bullding on the MIT campus,

ILEINE . 1N A

| B boat will come two or three

wonderful thing to behold —that

It i1s &
lunnv-lookine boat sitting in the bhasement,

|-:L-'r:.iu,_.' it --I:|_=.' in the strone light of the '-]Ll.l;t-

Baston— Brenking New Ground

|

=0 1n the blessing of one of the
utstanding unmversities
= then aloneg Massachusetls

iamps but a
warld's o

Wenue in
Cambridge until Harvard Square 15 there
Dbserving (rom a collees shap in the square,
| PEITEIVEe an aura ol good lortune, of men
and women privileged to chase the blue-chip
degress of this oldest institution of higher
learning in the country

For the Harvard class of 1906, there were

GO0 apenings forwhich 13,029 applied. The
tuitton and room and board total close to
a5, 000 n yveur

“It's worth that outrapeous amount,” &
student [rom Puerto Rico said to me 10 the col-
tee shop. & How many universifies can you at-
tend where they have had more than 30 Nobel

Lstureates on the nculty '!I'l!'l'll:l_',']'. LOE YeAars
Another student, Bonney Pelley, wassitting
on the {loor of the fover in Harvard's Memo

rigl Hall, waiting to attend Michael Sandel’s
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iy hast vear; 933 studenis were enrolle
*1t's a wonderful cours Fedley smd, "1
oflers a classical education with m LMD
[ locus, Sandel is suich & enod lecturer tha
e makes yvou lorget how manv students ar
thers e saidl shie Wwis g sophomore histor
and science major who comes from the Bostor
irea I" E:l Hoto olher |l|: e L b iTsS
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the economy ol
dents are enrolled 1n the more than 60 colleges
and universities in the arep. After paying for
room, board, and taition, t
helieved, are left with around
L% for discretionary SRl TAITRTL

And Baston can use the mones

In the early 1980k the area Was Gdrawing
high-tech industries, including those making
omputers. They were strung out along the
ring road, Route 128 (Interstate 95), techno-
IRFERT al pioneers fated to rescnpt the way we
live. But things begnn to unravel when corpo-
rate hr_-]'_:_ I:'|-_|r_-|!- I-E|]":_|.' L T l:-!.f_l'-i.-'l th [T S
f the small, perse

|

Theres was Wane Laboratories. Inc..

example, with revenues ol nearly three billion
'."|- irs anc 31,000 workersin | 988 I'|II.II'.|'||I: 21X

vedrs Wang would go through bankruptcy and

L I.I t1i ] |-||:|'|.|I -"':l.:: 0 B

; ‘o
b MDIOVeEs Row number G, 200

Baston— Grearing New Ground

Many towers wore ereclted m Boston m
those glory davs of large computers and high

tech firms. But as competition sprang up else

where, employment fell and compantes failed;
Roston's economy weakened, and the occu-
pancy rafe ol the high-rise buildings -I_"|':_:I d

“"We probably won't build another oflice
building in Boston for four or Ave years,” Paul
Barrett, then director of the Boston Kedevel
opment Authonty, sawd. ~What Is Dig here 15
medical and biotech research. That has taken
off. People aren't familiar with that type of
work and activity. They walk down the street,
and becnuse there are no new towers going up,
they think nothing 15 going on.”

Although the authornty 1s an independent
aEency, it runs Boston's oty planning and

development and 1s invested, therefore, with

e pushing power. In an attempt

consideral
to ¢lean up an infamous area Known as
the Combat Zone, for example, the authorit

has purchused property there by outhidding
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prospective owners of shaps selling porno-
graphic materials, *The number of adult
entertainment businesses in the Combat Zone
has fallen from 30 to four.”™ Barrett said.

Through it all —ethnic readjustments, the
demise of high tech and budding biotech,
boom and bust—some things uniquely Bos-
tonian remain blessedly unchanged. The rolls
at the Parker House hotel continue to fairly
dancewith lightness and flavor, and the biuked
scrod, to my way of thinking, still puts a floun-
dertoshame. Butit's the beans, Boston baked
beans, that bear the standard of fame for Bos-
ton taste. And no better heans are made than
those served at the old, old restaurant at Fan-
euil Hall Marketplace called Durgin-Park.

The place has been in business for more than
160 vears, and & man can sit there at one of
the long wooden tables and eat with his hat
on. Calvin Coolidge, Franklin Ropesevelt,
and, before them, the Lord knows how many
silversmiths and bootmakers —they all ate at
Durgin-Park, with Silent Cal finding words
enough to order, without fall, the codfish din-
ner. There are wailtresses who have been
there, so it seems, since cows grazed on Boston
Common, and their use of the endearing put-
down is rivaled only by those who serve at
Walfie's Delicatessen in Miami Beach.

Faneull Hall Marketplace is a major attrac-
tion, a place for pleasant strolling and shop-
ping and sampling baked Indian pudding
‘There are three long buildings in the complex,
including CQuincy Market, which was built in
1824, and the shops and restaurants now num-
ber close to 150. It was the forerunner of the
tvpe of urban marketplace —street perform-
¢rs, vogurt stands, quaint shops, and the
like—now found in large cities throughout
the country. There are special observances at
the marketplace, such as the one held last Sep-
tember 17 and 18. It was called Halfway to St.
Patrick's Day Celebration,

AILING AMBULANCE SIRENS often
w penetrate the marketplace, for not

far away stands vensrable Massa-
chusetts General, one of the world's premier
hospitals. A teaching hospital for Harvard
Medical School, it shares credit for many of
medicine's major advances, stretching back to
1846 with the development of anesthesia.
Both kings and paupers in need of healing
com here from around the globe and find deep
and classless caring:.

42

Massachusetts General operates extensive
research facilities at, of all places, the Charles-
town Nevy Yard, That baze was closed in
1974, with # loss of 5,000 jobs, then revived as
& commercial center, The voung, determined
scientists here, armed with cutting-edge soft-
ware, ‘are foot soldiers among regiments of
researchers toiling in laboratories all over the
Boston area.

One fascinating quest aims at fully under-
standing the pathways of signals between the
outside of a human cell and its inner nucleus.
some signals that move along these paths
are faulty and can trigger woefully common
afflictions like allergles and arthritis. When
the immune system overreacts to such false
alarms, the result can be the misery of itching,
swelling, and sneezing, or even irreparable
damage to the joints. If a drug can be devel-
oped to block the passage of those wrong sig-
nals, perhaps the world could come to know
the true beauty of ragweed.

One biotech company, Arad, 15 in the van-
guard of this research, "' We are quite far along
from the basic research, but quite ewrly in
the development of a drug,” said Charles C.
Cabot IT1, senior vice president for business
operations, “The hit rate for success is im-
proving, but pharmaceutical research is still
high risk. Some people liken it to oil explora-
tion; it takes so long, and it costs so much
monéy, And lots of imes, there's no ofl.”

As Mr. Cabot spoke I tried to recall that
classic verse about Boston, *. . . home of the
bean and the cod, / Where the Cabots speak
only to Lowells/ And the Lowells speak only to
God." Was het

“¥es, I am one of the Boston Cabots, But
it"s the other way around. The Lowells speak
only to us; we speak only to God.”

To whomever they speak, Bostonians are
doing so0 with less and less of the accent in
which the r is dropped and the g is broadened.
There are some who continue to say “lahst™
for last, and “pahk” for park, but such
accents are rapidly becoming stismatized. Yet
Bostonspeak will not die easily; there will be
“hahking” dogs here for years to come,

“The Boston dialect, which for vears had
been expanding because of the growth of the
metropolitan area, has now been encroached
upen by general American English," said
Robin C. Barr, a historical linguist and a fac-
ulty member of the English department at
Boston's Northeastern University. " So what

Nabtiomal Geopraphic, July 1904



Ele.arning benaath har tigra, Caithin Lews
calgbrates her sevanth hirthdey with
fhands at Charlestown 8 gungar Hill

devalopmaeant, the largest public housing

project in Boston, The face of the ity
once mostly black and whife, now ratiacis

a growing Asian and Lating o Lat o

15 happening now is that there 15 a shift in
prestige from British English to the majorits
dinlect im this country,
['he English in use
in its infancy &s capital of the Massa-
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[he massacre wae the result of
reacting Lo a gang ol street
posed a threat, ™ said Philip S, Bergen, librar
an of the Bostonian Society. We were talking
m his office at the (Old State House, the oldest
public building in Boston, dating from 1713
The British troops, 1 feel, did not get an
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v piitchec the tea into the harbor
the Baston Tea Party | reenacte
renlica of one of the three ships

A yvoung man plays Samuel Adams
|

talxing [I:ltl'i-'-l talk strrng encugh o araw

esponses from th and when 1t comes
dump the tea, they find some visitors
England among the crowd and pas
thiern: and, thi

ery site of the or
Boston Tea Party; it now lies under
the Bunker Hill Monument, of course, stands
L iway aon Breed's Hil where thi
really took place. But vou encounte
8 g to the Revolution
follow that
nerry bombs
riotism that tingle the spine. 'They are al
of Boston s nich rale
ne things in the carliest

heen different il 15 James Ik
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“Are you afraid of black
paopla
Revarend Bruce Wall
[abovea, in red tie|
“Lan you walk the

Sai0 Tna

mean strests with
uss §hatwas the
challange issued last
yearto Boston's may-
orat candidates Oy
anticrime activists
who praved for safaty
bafore ushering one
chandidate through &
r-'_:l_||"||‘-. seciion of
Roxbury. Tha slection
winner: Thomas M.
vianino, the city s firsi
italian mayor

nthe North End,
talians parads with
the Madonna dal
Soccorso at the an
nual feastival 1o benahl
thair fishermen's club

driven by what he calls the dynamism of Bos-
ton. ' This ciby s fike 350 yvears of history with
g future,” he said
erv in the nglish colonies wis herein |

“You know. the Hirst bhrew-

i Hios-
LONn area, 5o there s Lhat -.'.'|II'.-|I'.'.'..I| |r.1-.'i1i--.'|

i Vi
1 i ] [ L]
| consicler mveell part of

aM WAITING for the beer vendor in Fen
way Fark, but so far only the peanul man
s been around, still tossing the bag to the
customer in the middle of the row and waiting
wiand to hand,

It 15 a warm

while the money is passed back
like buckets of water al

night, and paper wrappers scud across the

1 fire

infield in the breeze. The Boston Ked SOX are
plaving the Baltimore Urioles

| 1-3) 1 exited,
that Boston offers

HITII' :r|.'|'.||'_;- iR (| r."Illll"".
fulflled. CH all the jovs
the world-class museums, the Boston Pops
Orchestra, the swan boats on the lagoon at the
Public Garden —attendance at a major-feapue
baseball game In Fenway Park is among the
best. Built in 1912, it holds only 35
sons and stands in the Fenway section of Back
tav, a small icon of & park treasured by mamn)
Bostonians

Hut there is talk of tearing Fenway down,

0 per

with its friendly outfield fences, and replacine

it with something larger, without a manual
scoreboard and with oceans of parking spRces

Mo doubt Fenwav will have to go one day, but
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Fres music for the masses was Arthur Fiadiar's dream —and legacy, Conducting the
Boston Poos Orchestra from 1230 unti! his death in 1879, he turnad his idaa of free Indea-
nandenoca Lay conoaarts on tha banks of the Charlas Hvar inta a local tradition, Last yeids

more than 300,000 peaple gatherad to hear the Pops play music from Jurassic Poark

Ckfahoma!, and, after dark, 8 Tchaikovaky-and-fireworks dueat



Bostonians will grievously miss the good
urban feel of the park, sitting like a candy store
on the comer of the block, stocked with the
sweets of vouth

Boston Garden, at 66 the oldest enclosed
professional sports arena in the country, 13
heing replaced with a new facility nearby.
Although the beautiful parquet foor, dead
sgpots and all, will be retmined, the plush
new 16C-million-dollar Garden will bear lit-

tle resemblance to the old—the one with no

“"Gourmet coffes, right to your window —
it's gotta ba haaven . .. or America,”
spouts the CoffeaBuster 1o commutars
stuck outside Sumner Tunnal. Moving
just as slow in Hopkinton last vear, 8,930
runners begin the 9/th Boston Marathon.

(s

pir-conditioning, the ong where celebrities
ranging from Rov Rogers and Trigger to Billy
Crraham have all appeared

Considering the sporte mania that has long
hung over Boston, 1t was not particularly sur-
prising to witness, as 1 did, this event one gve-
ning on the Boston subway, on the way to
Copley Sguare. A man about 35 and of ordi-
nary looks sat across from me, humming some-
thing that sounded vaguely Hawaiian, His
dress was run-of-the-mill, except for one
sleeve whose ormamental buttons
were missing, leaving little strings
hanging there

With the Copley Square stop com-
mg up, he rose from his seal and
stood m the middle of the aisle. When
the car came to n stop, he thrust both
arms straight up, like a foothall
referee, and velled *Touchdown!"
And stepped serencly out the door

UUH PLAYLETS ire not uncom-
mion on the Boston subway,
the oldest in the nation (1897)

and better known as the T, for Met-

ropolitan Boston Transit Author-
ity—formerly the MTA. George
sanborn, reference librarian  at
the State Transportation Library,
knows more about the T than anvane
else in the world. He can recite for
vou Oliver Wendell Holmes's poem

“The Broomstick Train," and, if

vou're old enough, it may well evoke

the jov of pulling a trolley pole off the
overhead electrical wire

*The history of public transporta-
tion in Baston goes back to before
the American Revolution,” Sanborn
saicl. “In 1631 a Thomas Williams
began to operate a ferry from Chelsen
to Charlestown. That was probably
the first chartered transportation ser-
vice on the continent.”

[t was in 1949 when Walter Al
(' Brien, Jr., the Progressive Party
candidate for mavor, used as his
campaign 2ong a piece of dogeerel set
o musicabout aman named Charlie riding the
MTA. It was meant to show opposition to a
fare increase, one where the rider had to pay an
extra mickel in order to get not on but off the
subway. Charlie, as immuortalized in the song,
did not have the hve cents and thus fnced

National Geographic, July 1904
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Brave, batty, or both? Every day of the year L Street Brownies take a dip in Dor
chaster Bay, Named for their deep-summaer 1ans, the Brownies are bast known 101

swimming in the dead af winter and enduring bitter temperatures, ice cuis, and

a fainting spall or two. "'l can't explain iv"" explains shower-splashed Al Binari,

"It just feeis good. But my family thinks I'm cuckoo.”



the prospect of spending his life underground.

A decade Inter the Kingston Trio recorded
the song, and the whole country came to know
something of the MTA. The words, put to the
music of ™ U he Wreck of the Old 97,7 became
And 3o people even in Minne-

i ratonal bt

apolis and Bakersficld went around singing:

Charlie's wife goes down to the Scollay
Sguare stalton

Every day ot a guarter past fiwo

And through Lhe open windotw s
minas Charite a sandwwtch

L5 Lhe briam comes rumoiin’ through

LTHOUGH BOSTRN i5 crowded —6
in the central aty, three million m
the metropolitan area—il remains

eminently livable in many places. jamaica
Plain 15 such a place {(more 50 than ever, many
claim, for its dramatic amalzamation of vari-
ous ethnic groups

There 15 an old and comforting landscape in
Jamaica Plain called Forest Hills, a cemetery
with besuty and serenity enough to quickls
drv the tears of those who come to mourn. Reg
rie Lewis, a popular basketball player for the
Boston Celtics who died lnst vear while shoot
hath
voung and old continue to visit the grave begr-
ing gifts of remembrance, Eupene O Neill and
his wite Carlatta lie here,
cummings
Inder mountmn lauret and oak, iaving left as
his gift to the world the buttonhole machine

he infusion of peoples from land
than Ireland and Italy has been going on long
erough for many Astans to have been buried at
Forest Hills, Because of the slope of the land,

pnd adso because of preference among the

ing baskets, 15 huted at Forest Hills. and

ind =0 does e

John Reece has his place too,

ithet

Asians; Ltheir headstones for the most part face
gast, as i the souls are borne on winds that
"I'l'.'l. ONIY LIAEL % .I._'-

LM all Boston's depirted sons and daugh-
ters, John F. Kennedy evokes feelings of deep-
est intensity, His
Dworchester draw some 300,000 visitors and
schoolchildren on field trips cach vear. It is a
sparkiing butlding designed by L. M. Pei and
sits 1n & waterfront park. Although opened n
1974, the museum was completely redesigned,
Al a cost of 6.9 million dollars, and reopened to

library and museim o

the pulblic last year
“We realized that growing numbers of visi-

tors wore under 40 vears old, and thiey haed ne

In a meeting of the
mouths, Mocha and
Bart hava a ball on
Boston Commaon, the
natgn s-aldast park
Linoce a cow pastura
and a site for public
hangings, the Com
maon todsy s cleanear
and much more givil
st as long a5 dog
OWWHars show up with
piestic bags and &
senss of civic duty
Although Boston
grapples with type-
catly urban prablams,
s resourcas 1o deal
with them ars world
class. With a rnch his
Oy, @ ey mayar,
a mothear loge of
gmarts, anc pianty of
maxie, Hostonians
seak to revitalize their
naighbarhoods so sl
parts of the city can

prospar lagether

personal recollection of the Kennedy Adminis-
tration,” said Frank Rige
"The onginal museum dependeéd on visitor
memories of JFK for much of its effect. So the
museum is now designed to have peaple leam
of s decsions and commitment to public life
Lthrough his own words.”

I'he new format allows the visitor to be on
Lhe scene, Lo stand in a re-creation of the Cwval

cleputy curator

(HTice, forexample, and hear the former Presi
dent epeak some of the words of his cvil-rights
address in 1963 “We face

crisis as a country and as a people.”

theretore, o moral

ONAN BEEYNOLDS hopes to see the Ken-
nedy Library and Museum one da
but first he must find a job, pet settled,

start 4 new life. He is 26 years old and newly

arrived from Ireland. I came to know him at

Nutional Geograpric, July 1004
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An Account of Adventure,
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N DECEMBER 14, 1600—the year Shakespeare wrote
Hamlet, the yvear the first crude telescope was invented in the
Netherlands—a Spanish merchant galleon called San Diego,
hastily outfitted for war, sailed from Manila Bay before dawn in
an attempt to repel two Dutch intruders.

The Dutch vessels, Mauritius and Eendracht, had no plans to
attack the Philippines, a Spanish
possession since 1565 —forty
years after Magellan landed and
died there. Their mission was to
find trade routes and plunder
incoming ships.

Commanding the 270-ton
Mauritius was Olivier van
Noort, a rough Rotterdam inn-
keeper in his early 40s seasoned

EORAL-ENCHUSTED CAESEN HILTE, MADHE OF STEEL, w00,

MREEEY in European shipping and prob-
ably in pirating. The 300-ton San Diego was led by Seville-born
Antonio de Morga, 41, the lieutenant governor of the Philippines
and chief justice of the colony’s supreme court.

It should have been an easy victory for San Diego and her com-
panion ship, San Bartolomé. They carried more than 500 freshly
armed men against barely 90 Dutch sailors, the remnants of a
fleet of four ships and 248 men that had set sail from the Nether-
lands two years earlier and had been whittled down by a disas-
trous crossing of the Atlantic, pummeled by the Strait of
Magellan, and malnourished by Pacific-crossing rations of Chil-
ean bird eggs and salted penguins. But by early afternoon San
Diego and most of her crew were sinking to the bottom of the



South China Sea, San Bartolomé had captured Eendracht only
after a chase, and the stunned crew of Meuritius was praising
God for victory and escaping toward home on the wind caught by
her one remaining sail,

I became intrigued by the battle after reading the accounts of
the ships’ commanders. Antonio de Morga survived to chronicle a
valiant, if ill-fated, Spanish fight in Events of the Philippine
Islands. For the Dutch perspective I had Olivier van Noort's
memoir, My Arduous Jowrney Avound the World. De Morga
wrote of a struggle “obstinately and bitterly waged on both sides
s0 that it lasted more than six hours,” until the pounding of the
battle caused his ship to * burst asunder at the bows.” Van Noort
boasted that even though his men were far outnumbered by the
Spanish “we gave them such a welcome . . . with our pikes and
muskets that their ardor was terribly cooled.”

When I set out to find San Diego with
my team from the European Institute
of Underwater Archaeology, I was
not looking for gold and jewels but
for cultural treasure. I knew the
ship would be a time capsule of
what the crew had brought on

board for a voyage into bat-
tle. I also knew that the
search was an opportu-

nity to add to our
knowledge of the

naval architec- t:‘ ,
ture of that era. =N

BLIMERTE BNONIE HELMET LAY HEAR A BHIELD AND IFUWAN INLLL
BOTH BY. J. & BEWY AND F_ i BOUNSEWLIN, LF FiE&RD
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14, 1600. Victory seemed cevtain, but
six bowrs later San Diego plunged to
the bottom of the South China Sea,
Mauritius bad approached Manila
Bay to attack ships coming to the Phil-
ippines, Antonio de Morga, liestenant
Jovernor of the Spanish colony, conn-
tered with the 300-ton galleon San
Diego, whese crew of some 450
included Japanese mercenavies and
Spanish aristocrais.
Acrording to de Morga’s acconnt,
biis men fought gallantly for boswrs
after San Diego rammed Mauritios.
Archival veseavch tells a different tale.
So overloaded was San Diego that ber
cannon were useless, their gunports
attack, the battle fizsled ns de Morga,
possibly seasick, coweved bebind the
capstan. When be suddenly orderved bis
leaking ship to be cut loose, the “sea
devowred ber in one fatall morsell,”
wrote a 17th-century chromicler. A




Neither the vich nov the
piows werve spaved in the
San Diego debacle. An
ivory-and-gold rosary
(epposite) may have
been last clutehed by a
well-appainted priest on
bomrd, At least a bundred
noblemen died. Among the gold avtifacts
found werve a bevaldic seal and a ving.

Nothing in the historical record told me
nrecisely where San Diepo had gone down
e Morga wrote that he swam six miles, car-
rying two flags captured from Mauritius,
to & very small unpopulat-
ed 1slet, named Fortuna
where some of the ship's
crew  who were strong
enough to survive in the wa-
ter, had also found safety.”
But clearly he was exapger
the distance in the
strong currents thot paraliel
miles

nting

T'llrr'IIIZ-I' r‘;u.-l'lll'[ Fa il
south of Manila Bay

Ihere were “’|'|'|'|' myvsler-
ies, How sa few Dutch
held off =0 many
And why did so many Span-
150 go down with San Dieg
the sound, undermanned Wawrifrus alongside
[or the taking

I} : HE LATE 10TH CENTURY a'w The
Protestant Dutch challenging
Catholi f";-|_|:-|'_:|'| for control of the

= masl precious commodities of

hp.'.n.rw-lj:'

2w hen they had

the clay: porcelain and silkz from China and
cloves, v PEpper, mace, and nutmeg
from the Moluccas—the Spice Islands of
what is now Indonesia

Five Dutch fleets left for the East Indies in
1598 =g sailed east around the
Lood IHope. Two sailed west, hoping to learn
e Pacific the routes of Spain’s Manila
galleons—the ships that carned Asian goods
ay's Mexico
Philippines with New

CINNAamon
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to Europe via New Spain (to
anid rel
World silver.®
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i 1N

& L .|'|'

NATIONAL
EOGRAPHIC,

lerl I|

came from ©

Olivier van Noort, aboard the flagship
Mawritins, led the second westbound fleet,
landing in the Philippines a yvear behind
schedule on October 16, 1600, Mauriting
the fleet’s other surviving ship, the smaller
S0-ton Eendracht, anchored 20
east of Ma wey obtaingd fresh foo
witler from Spanish officers by pretending to
s French:; van Noort dressed one of his sail
The ruse lasted
barely ten days, but the Dutch escaped.

More luck came as they sailed toward
AManila Bay;
MNoort and his cres

s

O milies south-

anil

ors a5 4 Catholic priest

sedzing a Chinese vessel, van

were told that 44
hina and Japan every vear be-
tween December and April
shups were due soon. And —if it had made
pood time from Acapuleo —a M
might arrve in December
with chests of salver pesos

Viin MNoort knew his smad|
crew was no match for the
well-equipped Spanish. But
the chance to steal the car
gois Wwas worth the nek of
walting,
what he had come hallway
around the world to take

In Manila the mood was
The news of van

TWi .I;ll'-‘-"’-'“'*'

| il Li'l”l'l']I

and riskswere

despernte

Noort's arrival gripped the

city of some 2,000 Span-

mrds, 15,000 Chinese,
 Filipinos. The colony sur
transpacific Manila galleon
trade, and any disruption in that network
meant ruin, Warse,
defenseless; the Spanish fleet was off fighting
Muzlim insargenis in the south of the Philip-
pine archipelago,

It was exactly the sort of crisis de Morga
had been walting for. For two vears he had
been lobbyving the king for promotion to the
Amernicas. Now, if he could
ture these Protestant pirates, i

anid

|_.'|'F='Ii-l pra S0 OO

viviesdd on the

t Hie l'iZI_'-.-' WAS ".'i]"-_1[|_-|]|_:-

nersnnallv A

Holket ol
the most powerful
 Philippines. He had the in

under his thum

| Je "'-i-'l.'",',4 was possibly
"‘*|l-.:|:.||.'-|.|l" 1l
effectun! povernor firmly
:L'I'J'i'J, MOre 11 POrEant,

he wias a member of the

atidiencis, asupreme court composed of four

magistrates called oidorez, Asfirst oidor, de
Morga had the ;
Lacking a navy when the Dutch appeared,

this audiencia decided to requisition and arm

HCL ARYVOTTIE
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merchant ships anchored in the adjacent port
of Cavite. De Morga saw to it that he was
nominated to outfit the ships. With his manis
for organization, he managed. within 30
davs, Lo oversee the final construction of a
lateen-rigged vessel christened San Bavio-
lomé and to equip the galleon San Dhege with
|4 cannon borrowed from Manila's fortress,
127 barrels of gunpowder, and thousands ol
cannonballs and musket balls, Should a
lengthy chase e necessary, he stocked barrels
and cloy jars with food and drink,

But when de Morga set out to recruit the
ships’ crews, “one and all,” he wrote,
“showed little enthusiasm for an undertak
ing that involved more risk and danger than
perzonal profit.” Yet, he continued, it was
understandable that anyone inclined to vol-
unteer would hesitate Y until he knew who
was to command the fleetl.” The dilemma
was solved, according to de Morga, when the
governor “saw that the whole of the citizenry
were willing to sail with the fleet if Dr. Anto-
nio de Morga went in charge of it."

The whale of the cibzenry was, in fact,
appalled. Though de Morga was gifted as a
lawyer and administrator, he had no military
training on land or seq

1o appease s military officers, the gover-
nor appointed as vice admiral of the fleet and
head of San Bartolomd Capt. Juan de Alcega,
a man de Morga had earlier convicted on
charges of fleecing the Roval Treasury

FrRANCE Gonnio founded the European Institute
of Underwaler Archasology in 1984, An interna-
Honal economic adviser, he lives in Madrid

Leaving no piece of ballast
wntirned or motnd of sedi-
ment wnsifted, divers picked
1 itewms as finy as shoe
baeckles, belt clasps, and an
mstgnita pan (left). Some
430 coins were found —
“pocket maoney to tip and
saamble with,” savs an exca-
rator, Coin of the realm, a
silver eight-veal piece
(below) was

mrtnted in
Mexico,

T WAS de
A lcega
whom de
Mi'rrs.r:u wioig ld
blame for the San
Lrregn disaster. D
Alcega did not stay with
San Diego as ordered, charged de Morga, but
instead sailed after the escaping Eendrachi
Captain de Alcega defended himself, saying
that de Morga's men urged him to pursue the
Duatch ship—which he tonk following a chase
of several hours.
hough de Morpa threw de Alcepa in jail, |
knew from published government records in
the spamish Archives that Manila's people
blamed de Morga, Some 350 men were dead,
among them 109 aristocrats. Protected by the
power of his othices; de Morga weathered
Accusatingns l||:. ]Il!"_.__"li',._’_-t'l:l-.'l.'. i.]'.'l l!_lr'I'I[_lI_'r_l."l'Il._ |l ._i[ld.
cowardice and posted his stirring accoun|
of the battle to I."-.ll'nl_!_ i’1.-iJ|'|| 111 in ApAIn—
apparently hefore any of his detractors could
send their own accounts. In July 1603 de
Morga sailed again, to take up his long-
awnited posting in Mexico
But 1 lenrned the true depth of de Morga's
failure to command San Drego when archivist
Patrick Lizé began searching the Spanish
Archives for unpublished details of the battle
in ordér to pinpoint the wreck's location
In Seville he found 101 pages of secret testi-
monies from 22 San Drego survivors, taken
behind de Morga’s back by the other mem-
.l.ll'.'f"-'- |.|l- 1.|J'I-' ..1'-1"|J.]'|i.||'l. .:I.l.].l.EiI.']ll".i-I. ||-I'|.'|.'.'I_'J_'|.'I _lil.]ll]-
ary and June 1601, when battle memories

vatrondgd Deograpiine, July 1004
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Left alone, San Diego’s storage jars
woreld bave formed an intricate coral reef
(raght). Divers pulled wp 570 javrs—the
lavgest sunken sample ever discovered —
snclnding a fngge water fug (above).
Inside the yars divers found antmal

bones, restdue of spices, and eqashells.

were fresh in the minds of the survivors

sworn to the law of Spain, the impassioned
witnesses ranged in rank from captain to sus
geon to sallor to deckhand, There is no record
that anvone in Spain ever read or acied on
thésr wards, which they prefaced by making
the stgn of the cross, Perhaps de Morga's
promotion to Mexico had already beéen dis-
patched when the testimonies arrived, and
they were simply filed away as an inconve-
nient detail in the career of a powerful man

Che survivors occasionally differ in their
descriptions of the battle, but not in any sub-
stantial way. All agree with witness Lt. Pedro
Finto de Almeyda: The loss ¥ was all due to
the bad leadership and lack of expenence of
L, de Morga, for tryving to be in charge ol
something he knew nothing about.”

With the secret testimonies (o flesh out van
MNoort's aceount —and coreect much of de
Morga's—1 could now picture the course of

the bhattle. g travic comedy of errors

14
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, Perhaps a hondred soldiers and
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ship Fendrachi to Y race toward home, " with
duplicate recorcs of all thev had learned,
while he prepared for battle.

Mawritinis got off the first cannon shot, tat-
tering San Diego’s mainsail and destroving
one of her two bilge pumps. De Morga's chief
gunner told him they could not fire back
“because the ship was too cluttered below,
and . . . water was coming in the gunports.”

De Morga gave orders to grapple onto
Mawrittuy but didn’t order the sails lowered
for the maneuver. San Diege hit the Dutch
ship “at full sail,” testified Captain Lope de
Rada. “which this witness believes caused
{San Diega| to spring a leak, as he has been in
similar situations and knows yvou shouldn't
grapple in that fashion.”

Shouting “Amaina, perros — Surrender,
dogs,” some 30 armed Spaniards stormed the
Dutch ship. They seized her flags, raised
their own, and stripped the main and mizzen
masts of sails and rigeing.

Van Noort and his 58 men retreated below-
decks and nsked for terms of surrender. Then
San Bartolomé reachod the battle site and
opened fire on Mauritins., “Don't shoot,
Your Honors, we're friends,” velled the
spaniards on board. An officer told Juan de
Alcega the enemy ship was captured and he
should try to catch Eendracht.

Benito de el Huerto carried the Dutch stern
flag back to de Morga and told him “the
enemy was offering no resistance . . . and that
he should order the men to jump an board as
the ship had yielded and [her] men were hid-
ing." Sitting near San Diego’s stern, behind
the capstan, surrounded by mattresses, his
back to the enemy, a “faint and discouraged”
de Morga answered: * Do what vou can.”

FPerhaps suffering from seasickness, and
what we might today call an anxiety attack,
de Morga was nearly catatonic—unahble to
give orders, without which nothing could
happen. Gunner Juan Giraldo reminded him
of the honor at stnke, but de Morga said,
“What do you want me to do?” The men
tried to revive him with a drink of water,
with no success, Far from waping the
pitched, six-hour battle that de Morga later
detailed in his written account, the crew of
San Diego spent most of the encounter await-
ing his commands

A fire then began smoldering on Mawritius,
set by Dlivier van Noort in order to get his
men back on deck. “When the enemy realized

45

[de Morga's] lukewarmness . . . [the enemy]
found courage,” said gunner Giraldo, " and
started to fire his cannon and muskets.”

The Spanish could scarcely replv—San
Diego was sinking. Diego de Santiago, a
Jesuit father who would drown with the ship,
exhorted the men to save their lives and jump
onto Mauritius. *Where is vour courage?"”
he shouted. * Don't be [ood for the fishes!™

Now de Morga, alarmed by the smoke ris-
ing from Mowritius, rallied to give an order —
not for his men to storm the Dutch ship but to
cut the ropes linking her to San Dizeo.

But, as Lt. Pedro Pinto de Almevda testi-
fied: “ Dir. de Morga made & very big mistake
in giving arders to push away from the ene-
my, when the ship was going down, without
ordering the soldiers to jump on board."

From the deck of Mawrittiy, van Noort
watched as San Diggo " went straight to the
bottom like a rock.” His crew extinguished
the fire, killed five Spaniards who remained
on board, and fired cannon and jabbed pikes
at the sea-washed men, many struggling to
shed heavy armor and “crving for mercy,”
Only five of van Noort’s men had been
killed, 26 wounded.

De Morga—contrary to his account—was:
one of the first to abandon ship, pushed
towiard Fortune Island by his personnl secre-
tary “on a raft which he made from @ mat-
tress.” The witnesses do agree with de Morga
nbout one thing: He escaped carrving two
Duatch flags.

ITHOUT THE DETAILS provided

by the testimonies, 1 would not

have found San Diggo. The men

said they landed on Fortune
Island, so I knew the wreck should be near
the beach on the cliff-hugged island’s south-
east end: >ome of the men were swimming
with gunshot wounds and could not have
made any great distance,

I drew up 4 manageable survey zone two
and a quarter miles long and one and a half
miles wide, just offshore of Fortune:

The ocean floor there drops as deep as 230
feet and is covered with scattered coral reefs,
many the size | expected San Diego to be. A
somar scan woulld not be able to distinguish
the wreck from these natural mounds. 5o 1
equipped my survey catamaran, Kaimeloa,
with nuclear magnetic resonance magnetome-
ters to detect the ship's residual iron.

National Geogrophic, July 1904
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A Porcelain Collection
That Went to War

Along with chests of clothes,
barvels of yunpowder, and
jars of wine and pickled ment,
Eml'h:gomh#mtubﬂﬂ:

with cupboards of fine china.
Divers found more tian 800

porce-
lain from the time of the Ming
dynasty’s Wan-li veigm (1573-
1620). The trove contained
plazes, bowls, and serving vessels, became known as Kraak ware,

decovated with niry paintings named by the Dutch after they
of plants and animals, includ- seized some from Portuguese

ing a group of frolicking deer ships, or carvacks. The delicate

(top) —a commion motif. mdw{nhnjfmd
Porcelain arvived in Manila in the preparation of ink,

on Clrinese junks. Made for was likely the property of San

export, pieces from the period Diego’s owner, Luis de Belver.




1700z did Westerners
show snterest sn Chi-

made kendi, or ponr-
ing vessel (above). The
poreelain collection is
valued at move than

a misllion dollars.

4. €. REVY AND F, M. BOERSEILLEN,
LE FREAND (dg) )



Kraak Artistry

Intact After 400 Years
Captured in soft biuegray  Kraak pieces did not fude
Irsses, a duck graces a six- in colov. The only disfigure-
incly far, possibly a con- ment occurved wheve water
tainer for gringer or another infiltrated cracks and axi-
spice. Buried in sand for dized mietals in the poree-
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A document from Manila's Royal Arsenal
listed the ship's weaponry, including more
than a thousand cannonballs of various sizes
Centuries of saltwater corroston would have
left, at most, o thousand pounds of iron, and
[ calibrated the magnetometers accordingly

“or three weeks 1n April 1991 we motored
farmilog down one sice of Che red ey lar

LA

survey zone then up the other, working rom
the outside in, towing three magnetometers
fut the anomalies they transmit
td Lo our control screen &l proved to be
modern wrecks or natural pockeis of geomag
Hail de Morza told the truth about
swimming six miles? | had to wonder

We were making nearly our last transect
down the center of the survey zone, '=1'|]L'ﬂ t
detectors registered a foroe of 300 pounds of
iron, almost too small to bother checking out
But diver Lilbert Pournier returned o the
San [hego lay 170 fee

Benealh us, nol i quirter irile friom shore

hehind us

Netlsm

surface with a8 smile

N THE FRAIL BLUE LIGHT that remains al
that depth, the disintegrating, coral-
encrusted Saon Diego looked at first

A% glance like a natural reef inhabited b

moray eels and thick schools of fish, Bt ||t|1|-

dreds of huge
on its port side
and anchors poked through the stone bhallast,

S WEHTE '||||_"‘- fOrrme !. L DLW T
gnd here and there cannon
Work began in lanuary 1992, after
typhoon season. The European Institute
of Underwater Archacology excavated San
[hego rith the National Museum of
. the Philippines; we were Iinanced by the
; = ELF Foundation, the cultural arm of
o France's largest petroleuam com
[he team of 52 mcluded archaeol-
ogists from the Nabional Museum —led by
director Gabriel Casal —divers,
nhotographers, and technoicians, &2 well a3
crews for Karmiloa, the supply tender,
and a 158-foot-long platform vessel —
our headguarters
The 18 divers wenl down four at a
time, in teams of two, ke a perfectly
tuned hallet, Half wore scuba tanks, which
0 minutas of bottom timie; half
d stay down 40 minutes, using diving hel-
mets linked to the platform ship by air hoses
Piloting a two-seat submarine, [ studied the
ship for 5 at a tme, sketching the
site and overseeing the excavation
A= the divers carefully removed

a |J|_|1 LT,

allowed them

the gverlving silt, they began to nd gleaming
blue-and-white Chinese porcelain; it was
probably kept on board by San LhHego owner
Lus de Beiver, who drowned with his shap
The more than a thousand pleces—most of
Lhem, surprsingly
ing the reign of the Ming dynasty's Wan-lj
who ruled China at the time of the
hattle. Most of the plates and bowls were
decorated with deer. often a symbol of im-
mortalitv, and may have been holdovers from
San Dhepo’s days as 3 merchant ship as well
as dinnerware for the aristocratic crew maem-
bers recruited by de Morga. The collection
also included 35 slender-necked porcelaimn
pouring vessels, an extremely rare tind

The majority of the preces, with their floral

Intact —were madde qdur

Emperor

or pastoril decoration, were crivfted for ex
port; the bowls have lips, for example, which
appealed to Europeans. They are superb ex
amples of Kraak porcelain, so named by the
Diutch because the first shipments to reach

FEurope were carried by Portuguese ships
called carracks, (The Chinese kept the finest
porcelain for themselves and guarded the
entury.)

cecret of making it until the 18th ¢




Disavming a galleon, a diver prepaves to lasso a cannon and guide it up
onto the salvage boar, All 14 of San Diego’s cannon were found, each with
an wifired ball inside. Unspent ammaenition included a litter of lead shot
(below). Human vemains were few, most baving been carried off by currents.

Notional Geographic, July 1994



San Diego's goods alzo included a slightly
rougher blue-and-white porcelain that the
Chinese sald to Southeast Asia. And we
found one exquisite piece perhaps made for
the Japanese market, o delicate, eggplant-
shaped water dropper that would have been
used to moisten an inkstone, which we also
recovered. These may have belonged to de
Belver or to one of the Japanese crewmen on
board, I knew that de Maorga had hired Japa-
nese mercenaries —sometimes used by the
Spanizsh to suppress rebellion among Manila's
Chinese population. The 24 bronze Japanese
sword hiltz we took from the wreck bear wit-
ness to the men's fate,

More humble than the porcelain, but no
less exciting to scholars of ceramics, are San
Dhego's 570 stoneware and earthenware jars
for storing food, oil, water, and wine. It"s
the largest single collection of such jars ever
found —an unprecedented chance to date and
study Southeast Asian pottery stvles of the
late 16th century.,

The stoneware jars were imporied from
China and the countries now known as Viet-
nam, Thailand, and Myvanmar, where potiers
had the technology to fire ¢clay at tempera-
tures reaching 2400°F and create these very
hard, nonporous containers, The ship's more
fragile earthenware jars came from the Phil-
ippines and Mexico. We needed special nets
to bring up the largest stonewsre jars, nearly
four feet in diameter. They may have come
from Myanmar; similar jars are being made
there today.

Inside San Dhego's jars we found the
bones of chicken and cattle, wild boar tusks,
almonds, hazelnuts, eggshells, and residue of
beans and coconut. The broken bottom of
one jar was lined with what looked like yel-
low taxtile. Examining it alter it had dried, 1
suspected that it was curry powder; lab tests
later confirmed my hunch.

As we |aid out each day's discoveries dur-
ing our three months of excavation, the deck
seemed transformed into an international ba-
raar. San Diego's cargo testifies to the array
of Asian, European, and American cultures
that had come together in the Philippines by
the year 1600: the china and Asian pottery;
the earthenware olive-oil jars from Spain and
Mexico; the silver coins —pocket change —
from Mexico and South America: and the
candlesticks and silverware thatl also came
an the Manila galleons. There were bronze

San Diego

mortars and pestles for grinding pepper

and other spices, garlic, and drugs; bronze
spanish sward hilts and bronze shoe buckles
that once shone on the uniforms of the ship's
officers and noblemen; a thin gold Asian neck
ring; and a handful of gold rings, book clasps,
and document seals with family crests, whose
ownership 1 hope to trace. And who might
have owned the ivory chess and checker play-
ing pieces found in the stern? Both de Belver
and de Morga had sleeping gquarters there.
The ivory-and-gold rosary we found near

the bow may have gone down with the Jesuit
Father Diego de Santiago.

From the stern we recovered a nearly
intact bronze astrolabe, used to determine
latitude. Only six others predating 1600 and
in similar condition are known. The ship’s
bronze-and-glass compass also Iny here—
among the few of its era ever found.

Chne morning we hauled up a 220-pound
disk, with no clue as 1o its use or composition;
same guessed wood, others stone. Then as the
day warmed, a wonderful scent drifted across
the deck. *Whao's putting on cologne o go
diving?" | laughed, then realized the disk was
madie of an aromatic resin probably used for
caulking. I thought of the testimony offered
by the boatswain’s mate, Juan Rubio, who
placed blame on de Morga for not having
“shipwrights down below to caulk and plug
any damage the enemy might have done.”

N OUR SECOND SEASON of excavation we
concenirated on the remains of the ship
itself, Most of San Diege disintegrated
long ago, destroyed by wood-eating
shipworms and relentless currents. But once
the 150 tons of ballast was removed, stone by
stone, it became clear that parts of the hull
had survived —the keel, ribs, and some
planks and stanchions remarkably well pre-
served. We found the rudder turned, pointing
the ship toward Fortune Island — possibly a
last ditch gesture made by a desperate pilot.
These parts of San Diego offer a rare look
at how a Spanish galleon of that era was con-
structed —and our first chance to studyv a
spanish vessel built in Asia. We knew that
she was built on the Philippine island of
Cebu, largely by Filipino laborers. From
wooil samples we took on the site, marine
archaesologist Michel L' Hoor determined that
the ship was built from tropical hardwood.
Working from drawings and measurements
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Prizes from the past undergo desalination and chemical cleaning in a

Manila wavebouse, After a world tour, mast of San Dicgo’s artifacts will
reside in Manila’s National Musewm. Planking (vight), traced and measured,
wars vetserned to the deep, buried in sand with the vest of the ill-fated galleon.

he made on the site and from observation of
video images from the robot Geek (page 52),
L."Hour concluded that the ship is of tradi-
tional Spanish design, showing no Asian
miluence. Also, she was not very well built—
seeming barely up to the rigors of trade,
much less fit for a battle, The ship has heen
covered with sand for protection, should fu-
ture archacologists want to take another look
Despite the number of crew who drowned
in the battle, we [ound few human remains; |
suspect that the Iragments of 12 skulls and
othér scattered bones we discovered belonged
to the men caught belowdecks. Most of the
bones were found near cannon, which may
have crushed the victims. A study of the
remains 15 now under way to determine the
e and health of the men who went down
with the ship. Among the first results was a
stunning discovery: The pelvic bones found
under one cannon belonged to 8 woman
Mothing could have surprised me more. A
woman on board & warship? Couald she have
disguised herself as a man o seek adventure
in life? Could she have been hired on as a
prostitute? Or is there another explanation?

50

Of all San Digga’s mysteries, this unknown

woman & presence is the most haunting
escaped s Probably not. By the

\III
\ tme Olivier van Noort returnedd

to Rotterdam i August 1601, other Dutch
ships had cracked Spain's trade monopaly an
the Spice Isiands. Within 40 vedrs the Neth
erlands controlled most of Indonesia and was
becoming ane of the richest countries in the
world. But, in spite of repeated attempts, the
Dutch never broke the Manila galleon trade.
Antonio de Morga eventually became pres-
ident of the Royal Audiencia in Quito at age
56, Shortly before dving in 1636 at age 77, he
was relieved of his dutiss and fined 2,000
gold ducats " for having lewd relations with
much publicity with many women.”
Frobably the battie changed history most
lor the families of the hundreds of men whao
nescliessly sank with San Dhego. 1 see the arti
facts we recovered from the wreck, and the
voices of truth we discovered in the Spanish
Archives, as fitting memaorials to them. ﬂ

OULD HISTORY have been dif-
f ferent if Mauritius hod not

National Geographic, Julv 1004
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Scared but holding steady,
a Brazilian boy offers his
arm for vaccination

rial — the essence of life—
they lie as inert as the

dead until an opportunity
arises to invade a host.

n the




sY PETER JARET
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The front line against infection

B Sealed away from the healthy, a member of a U. 8. Army medical evacua-
tion team plays the role of an infectious patient during a drill in West Virginia.
in a real emergency — tha outbreak of a savage virus somewhere in the world —




the team speads a few victims to Forl Detrick, in Maryland. There, the
victims receive specialized care while offering sclentists a chance to
develop a stratagy to combat tha virus. 61
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An African catastrophe

B Sorrow weighs as heavy as the decades on B0-ysar-old Christina Mukakibibi,

mouming in Uganda at the grave of her eighth child—a 38-year-old daughter
—to die from AIDS. A widow, she now has three grandchildren to care for. AIDS




has orphaned hundreds of thousands of Ugandan children. Its swift spread
provokes the question: How many other deadly viruses awalt introduction from
their hidden tropical reservoirs to the rest of the world? 63



VIRUSES

IRST CAME FEVER. Then Hamid
Mansaray, a young nurse's aide wt
a remote African hospital, began
0 hemorthage. Blood erupted
from his nose and mouth, Tt burst

oirt-of capiliaries beneath his skin and eves.

By the time | reached the village of Pan-
gpuma in Sierra Leone, Mansaray lay isolated
in 4 special ward, Doctors had diagnosed an
obscure illnesc called Lassa fever, Its cause
Was a virus, an infective agent o stmall that
100,000 all clumped together would still
scarcely be visihle: Viruses are little more than
bundles of genes—strands of DNA or ENA,
the molecules that carry the blueprints for all
life. Yet viruses are far from simple. They
invade our cells, causing ailments as benign as
a common wart, as irritating a5 a cold, or as
deadly as this bloody African fever.

The virus that causes Lassa fever Is one of
more than a dozen that researchers call hot
agents—viruses that spread easily, kill swift-
ly, and have no cures or vaccines. Scientists
who study hot agents at the U, 5. Centers for
Insepse Control and Prevention (CDC) in
Atlanta, Georgin, must wear suits hooked to
outside air supplies and enter a lab via airtight
hatches that seal behind them. All materiais
leaving the lab must be sterilized or burned to
ensire that nothing hazardous escapes.

No =uch facilities existed in Panguma.

“We have to take every precaution,” said
Larry Parker, a physician at the hospital, as
we put on medicnl gowns, latex gloves, and
paper masks.

The Lassa virus swarms nol only in the
hlood and urine of infected patients. It canalso
become airborne, a major reagon CDC scien-
tists categarize this virus as hot. It is also what
made my chest tighten as we entered the Lassa
teverward. | knew that in neighboring Liberia
& medical team had unsuspectingly treated a
pregnant woman who was infected with the
Lassa virus. Within four weeks two patients
from the ward and two of the hospital staff
were dead.

fid

Parker pushed aside a curtain and led me
into the dimly {it ward. Alone in one corner
Mansaray rested uncder 4 thin sheet on 4 metal
cot, His chest rose and fell spasmodically.
When he learned he had a visitor, he struggled
o raise himself. " They announced my death
in the village,” he said in o rasping whisper.
“They said: ‘Hamid 1s dead.” Yet here [ am.”

Indeed,. Although some cases of Lassa can
be mild, few people survive the Lassa virus ifit
progresses to the stage of bleeding. Somehow
Mansaray's immune system rallied to win oot

“Hamid = young and strong. He should
recover completely in afew weeks, " explained
Parker. “He is also a lucky man.”

Mansaray probably contracted the Lassa
virus while caring for two small children who
subsequently died. But the danger of infection
lurks throughout much of West Africa. A spe-
cies of rat carries the virus and can contami-
nate food and household itemns.

An even more frightening hot virus also
resides in the dense raan forests of Adfrica, Pro-
ducing a disease called Ebola fever, this virus
was first documented in July 1976 when it
struck a small village in Sudan, Victims
became fevered and bégan to bleed, much as
they do with Lassa fever. Ehola killed half the
people it infected. In September it struck
again, in Laire, seemingly more virulent than
before. Sweeping through more than 50 vil-
lages, il killed 90 percent of its victims, To pre-
vent an explosive epidemic in the capital city,
Kinshasa, the Lairean government sealed off
all roads into the afflicted area.

Then Ebola subsided, disappesaring as mys-
tertously as it had appeared. The virus is
certainly still around, being harbored by some
species of animal without apparent harm, just
as rats carry Lassa without becoming sick.
Despite an intensive search, epidemiologists
have not identified the species that harbors
Ebola. Isolated outhbreaks continue to odcur.

What keeps these hot viruses from spread-
ing faster and farther? Nothing that scientists
can document. Some suggest that, iromically,

Nationai Geographic, July 1994



An end in sight
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agt known polio patlent infectad in the Westarm Hamisphare, Luls Farmin shows

ff his progress in walking 1o his doctor in Lima, Peru. Vaccination campaigns in stil

affectad countries aim at giobal eradication of poka by the year 2000

v. They maght be killing
thev con infect enough

Livey may be foo dend
thistr victims befor
new human hosts to sustain an épidema

Like all viruses, the hot agents need ho
[hey cannot reproduce on thieir own
['o make new wiruses, they commandeer the

sis to
SUrvVIvE
reproductive machinery of cells they inviade
Viruses use countless invasion stralegies
For the past decade the deviousness of om
i particular—human immunodeficiency
viriis, or HIV—has spread ATDS around the
Most scientists believe that ATDS, like

Lassa, originated in Africa decades ggo

W]l

I'ropical regions may pose the grestest
threat of unleashing viruses, simply because
they contmin such gresi concentrations ol
different species
thus viruses thal

poptulations

f plants and animals— vricl
As human

penetrate previously uninhabited

L |
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PETER JARET, o medica] writer basged in California
wrote “The Disease Detectives” { January 1921
ynd “The Immine Svstem: The Ware Within™

Photographer KAREN KASMATUSKD
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regions they mayv encounter viruses thst hawve
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Not far from Panpuma hospital 1
arcas where miners hove cleared away dens:
vegetation for excavation. Thousands of men

toured

were living in shantyvtowns along the mad
“Urowded conditions and lack of sanitation
an fuel

When a rare virus does emerge from ifs

amn n||r||r|-1'r. uf Lassa.” said Parkes
seclusion, modern air travel may offer it a free
ricle anywhere i the world

It 1989 a 43-vear-old mechanical enmneer
wilked into a suburban Chicago clinic com-
plaining of His doctors
preseribed antibiotics and sent him home. The

fever and =ore throat

man <oon died of Las=a fever. Physicians at

.
the hospitnl discovercd thal the
had recently attended his parents’ funerals i
Nigeria
fever before their deaths

We had all the makings of a catastrophe,’
said C. ]. Peters, who directs the CIC's Spe
cial Pathogens Branch, More than a hundred
people came tn oOontact w ith the patient before

none became nfected.

CIIL R

Both had shown symptoms of Lassa

his i, Fortunptely,






Standard sanitary procedures at the hospital,
miade more stringent since the adventof AIDS,
Hiext time,

saveE Peters, " we may not e so lucky.

may have prevented disasier

IRUSES have plagued humankind
since the beginning of recorded time
An Egvptian bas-relief from
|500 B.C. demicts o priest
] b o bel e niler-

abod
with a shrive
math of poliovirus, A 13th-ceéntury

Arabic manuscript shows a crazed
dog, tongue lolling, biting a horm
ie ribies

fHed man: evidence that t
virus is also centuries old

same viruses have changed the
course of human events. Historian:
helieve that the Spamard Cortés
and his meager force overw helmed
the vast notion of the Aztec in 1521
with help from a virus
Cortés's men
which had long existed in Europe
butl was new to the Western Hemi-
*_-L.'hl_'rr'

Sofrie of

carriedl  smallpox,

The virds gnitesd a pan
demic that is thought to have killed
more than a third of the indigenous
;:'l.l||'.lli.l'['.|||il

For centuries the cause of such
devastating outbreaks of diseass
remaingd n mvstery. By the early
| 7005 the mewly invented light mi-
croscope had revegled the single-
celled orzantsms wie now Enow as
bacternia, which proved (o cause
chaleru

plague. But the agents that caused

such diseases s and
ilInesses such as smallpox and polio
remained baffline, invisible until
the advent of the electron micro
scape inthe 19305, Under this pow-

erful new mmstrument, capible of
magnifving objects 7,000 tmes
or more, viruses hnally revealed
themselves. Most were spheres

hundreds of times smaller than living cells
powerful have
aided the study of intricately shaped molecules
projecting from the surfaces of these viruses
The shapes of these projections have turned
out to be critical to a virus's ability to function
Fach strain of virus has its own unigue config-
uration of surface molecules. These sarface
molecules work like kevs in a lock, ennbling
viruses 1o gain entry into hosts by precisely

Exer more instruments

Virtses

Sniffling for science

B Straight up the nosa of a Univarsity of Vinginia
student goes a dose of a common cold virus in a
treatmeant and prevention study, Two days later,
anothar infected voluniear deais with full-Diown
gsymptoms. The weght of mucus on tissues
[bottom) incicates the sevanty of infechon

ftting the molecules on their surfaces to those
an the membranes of targeted cells

Until the moment a virus enters a cell, 1
spems more dead than alive. “Alone
can't reproduce. It can't move on ils own,
Eckard Wimmer, & virologist at the State Uni-
versity of New York at Stonv Brook told me

L WITLSs

“Ttis ns lileless nza Spaeck af st
AL its core, a4 vires is pure information,
encoded in the molecules of DINA or RNA . In
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6 BB virus s a piece ol wrong receptors and s
bad news wrapped perfectly onto & cell lining

n protein,  said the late the nose or throat. Tha A new vires part-

Nobel Laureate immunod-  virus thn.r- invadas the cias traval down fhe

ogist Peter Medawar. The cell, forcing it to make resmiratory It

bad news—genelic MOFe virus pa licles. Mis- Iha body YNghls back:

Information—directs the takes often ocour in this Antibodies from the T

VIrUSs s reproguchion replication, atlering tha immung sysiam bind : } *
inside a host. Fora flu virus. In following flu sea- ora virzl membrane w1

virus the host site is the sons, our defenses offer proteins &nd inacti- [

raspiratory tract. A spe- less protection against vata the invaders. f‘

cial proteinon tha surface new invaders
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living organisms those molecules, or genes
contain the instructions for building and main
taining cells
humaan, for instance, require some three bil
l1ion
smallest virus consists of only about 2,000 bits

The instructions to make o new

oits of Imiormation, By contrast, whae
of information

soientists speculate that viruses may have
originated as primitive self-replicating maol
prules that later began W ||_§T.L-:i1i__r|_ livine

cetls, Or porhaps they began as genes within a
reel]l that found a way to jump free and suar
rebel human [DINA." biologist Rich-

ard Dawhins of England's Oxford University

calls them

VIVE

ODAY, IN EXTERIMENTS that herald a
AW e AN ‘.I'|L'-];.-. ITTE. VIFUses are beEine
“"Niruses can

taTget spe e celis -II:.I INSHIG, and CRITY New

||.=|‘:I|'=.-|'l| LD SEVE IIvVes
information,” explains Ronald Crys
tal, n professor of medicine at New York
Hospital-Carnall Medical MW
York Citv. To treat an inherited disease called
cystio fibrosis, which occurs when children are
born with a defect in the gene that helps lung
cells prevent mucus nldup, Crystal spliced a
replacement gene into cold viruses. The virus-
| & NASH [erried the
gene just where 1t was needed, into June cells
Al
ises to h D
dents wii

In the future, viruses will b

FETTELN

Lenter

s inh |||u| LNroug SOran
ugh experimental, the technique prom
the estimated 30,000 U. 5. rest
sulfer Irom the fatal illness

BN 1mportant
taod for many aother tormes of gene therapy. 5ei
entists

based blotechnology firm, are devising ways

Binsource Gonelics, a California-

L0 USe viruses Lo inect new genes into tobhacro
[he inserted eenes will redirect the
produce potentially il by

stances such ns industrial chemicals or myodi

|,||._|I|'-
useful
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virus enters a living eell. its tightly bundled

VITUSES
reman a depdly {oe
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the cellular fluid. They
into the cell’'s own OpeEraing Instructons,

Iniect {hemmeselvies

ordering its reproductive machinery to make

multiple copies of the virus

s00n Lhousands of viral clones, ready to be
unleashed on the outside world, bemin to hloat
the cell. Some tyvpes of virus escape by ship

ping bk oul through the cell’s membrane, a
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animal farr

B in & steamy MNan-
chang slaughterhouss
Chinese scientists pre-
para o iake oo anc
mucus from pigs being
processad. Thess sam-
ples will roneeal which liy
virueas ave inacied
the pigs, Hosis o
swing flu, pigs may also
alli @5 Mmixing VERSElS
where strains of fiu from
oirer hiosis such as
gUCKS and humans
aexchangs AMNAL A resull-
no stram of humsan
fiu, rachcally changed
Could Cauwse a lethal
CARCEMIC

Moous swebbad from
a farmer will halp iden
tify flu strains circulating
among humans so that

d hew Yacoine can be

pioducad

process called budding. Others keen multiply-
ng until the swollen cell ruptures. releasing
Al
, TNANY VIrilses
=il

infections can destrov enoush cells (o kil th

the new wviruses to infect nearby cells
repet the process. Either way
kill the cells they invade. IFf unchecked
parent arganism-—in our case the human host
Ur, as with polio, viruses can do irreparable
damage. Infecting cells in the small intestine,
an spread to nerve cells, whose
widespread death leads to paralysis.
Viruses probably plague every species
infect monkevs and mush
dolphin: and dogs. They mottle the
il
Viruses even

|||. i |.| n)

polIovIris

of tife
an the planet. They
FOTS,
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For vears lew
In th
gists found that a single teaspoonful of sea-
watermay contaln more than one bdlli
particles

some viruses, siich as the vellow fever virus,
are transmitted by mesguitoes. Others ar
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Threats in the wild

B A knack fos RChNIKING In-animal hosts
makes many viruses that devastate humans
hard 1o control, In northarn Brazil 8 mosguito
caught in a vial (below righl) may have
pickad up the yeallow Tevar vings Trom 2 mon:
kay thal carmiad it with no lll effects. When a
virus-beanng mosquio bies an unvacd
naiad human, 3 potentially 1atal lovar ansues
— along with [aundice, which-gives tha
disaase iis rmame. Tiesue and blood sampleas
from a monkay killed for meat by huntors
(below) will halp define an area of yellow

ferver infection so that health worksrs can

target

villagas for vaccinagtion

A rad lracpad with the utmaost care 1 SErma

L aona (lelt) will provide information aboul
the lethial Lassa fevear virus, firs! identified i
1968, Rats camy the virus, likaly transmitting
it through their unne and fecal deposits in
houses they infest. Do villagers inhale the
virus with dreg excreta or ingest it with coniarm-
mnated food? The palhway remains unknown
As Elhiean Lioyd, a public health anaiyst at
ihe Cantars for Disease Lontrol angd Preven-
tkan in Allanta, Georgia, notes with 8 smile,
e don 1 have any volurntesrs fof infaciion
wWhal is known: Blood and athar body fiuids

from victims are highly contagious.
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rming 1 visited Gwaltney m Char-
. students were actually lining ug
itch & cold, Three

lozen had volunteered L

be grinen pies for |
maent in return tor S350

“Tip vour hend bRck, Lewaltney told eact

|
pre. | hen he ratsed 8 stendss
relensed a splash ol
dose of cold viruses into their nostrils. Tech
nically, he was injecting a rhinovirus, nam
: Lireek word for Y nose.” Gwalt-
LY ._;||_'| hiz cancociol Hank s virus™
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RAFY Complex, i
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White

¥ " | i [ r L i
rafiins on 1E suriace calied antigens

blood cells known as helper T cells can spol
these nanteens and mobilize thi ) .

tifyv 8 vast array of possible invaders
Unee helper 1 cells spol troubide, they aler
ercialized agents known
ciells, which guickly begin to multipl

oat cells the viimis has dreads

Viries
Ater the invade lestroved, armies of
ng-lived | and B8 cells, called m
pot the virus mucl
IMOTE UIICKY ST | it invade again. The pres-
thiese memory cells explains why man
childhood illnesses like men
binic trike onls

HES And mumps, 10r In
infection 15 successiulh
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guickly put down. We have bécome immune

Obviously the immune system sometimes
fanls to identifv an unfamiliar strain of virus in
time to avoid the messy battle we call a cold.

Cald wviruses overwhelm us repestedly
because they exist in such diversity. Nosooner
have we become immune to ong cold-causing
sirain, rwaltney explamed, than we become
sisceplible (o anotheér. There are plenty of
sirains to keep us spiffling and sneezing season
after season. The large variety of cold-causing
viruses also has stymied efforts to create a vac-
cine against the common cold

“"Most adults catch between two and three
colds a vear,” Gwaltnev told me,

Cold viruses invade and multiply in the cells
n our nases and throats. Nasal secretions may
contain bundreds to thousands of virus parti-
cles, which can stick to tabletops and door
knobs. KEncased in protective coats, they can
survive for hours, waiting for a hand to scoop
them up or a2 [inger to touch & nose or eye—
idenl portals for éntry.

“We probably pick up many colds just that
way, Gwaltney told me. Not long ago he
instructed a group of research volunteers to
rub their hands with virus-killing iodine. Dur-
ing thé course of the study those volunteers
came down with significantly fewer colds than
research subjects who did not use iodine. Dis
intecting ourselves with lodine 1sn't practical
But washing bands with soap and water can
nelp us avold colds.

Still, it"s no guarantee. Despite precautions,
Gwaltney usually comes down with at least
one cold a year. "I catch mine from my grand-
children,” he saicd

IKE THE COMMON COLD, theinfluenza virus
15 often a repeat invader. More serious,
and sometimes fatal, flu viruses evade
the immune system again and again by slight
altering the shape of their antigens, 0 memary
Tand B cells don't recognize them az quickly.
The wviruses therefore gain time, consequentiv
tngiering the aches, pams, and fevers tvpical
of a bout with the flu

Even in an average vear, influenza kills
20,000 U, 5. residents. It is particularly
dangerous to the elderly and people whose
immune systems are already weakened by
other diseases. They may not be able io fight
off the mfection, which eventually
whelms thetr lungs. In a bad flu season, when
a particularly virulent stroin circulates, the
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junxias a orief rush in

Dealing in
deadly habits
W A seductihve mixof
eocaline and hetain,
cafled speedball, will
oring Puerto Hican

8 housing project near
San Juan, Thass men,
who spencd thair days
on ihe sireets stealing
and panhandiing fol
drug monay, have
iegarnpd o use thair own
neadles o avold infac-
won with the AIDS and
nepatitis virusas as wall
as gther dissases.

Yet many addicts still
Gihare equipment in
some 200 shoating gal-
leries in San Juan and
s suburbs. Each gal-
lety sees dozens of
customears a day
charging & dollar 1o rent
the apace and another
to buy a8 naadin.

U. 5. death toll can reach 40,000 or more

Pernodically far dendhlier flus strike. Unlike
the slightly altered new flu strains, these killer
viruses occur when their genes become azsem:
bledd 1 an entirely new configurntion that
.|I.|!|'1!IJ'-I.TI i:|1r11l:|:||_' -_-.:'."_-[I_"'ﬁ!-i. .|'|._'|;.".'I_' NEYEr enCoiin
tered before and thus lack any defense against

Five times in the past hundred years these
pandemic {lus have swept the globe, claiming
hundreds of thouzands of Hves in a briel sea-
won. In the spring of 1218, with the world
engulfed in war, such a virus broke out at a
militery traiming camp in Kansas. Within 16
months it killed at least 20 million people —
nearty one percent of the world's popalation
more fives than all the battles of World War L.
Less severe killer strains struck in 1900, 1957,
1968, and 1977

“We're long overdue [or the next pandemic
Ma." said '.'J'rl.'l|u:_.',1-'t Rob Webstor, one of the
world's leading experts on influenza. For the
past 25 vears Webster, who is based gt 5t. Jude
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Border defenses

B Funous ai being confined, an urban raccoon faces a shot of rabies vaocing |n
Lntario, Canada, durng & campaign o shut out &n epidemic now croaping up tha

F

apsiem L. 5, Al New York s Kennedy Airpart the ghamp nose of a U, 5. Decartmant

i Agnculture otticer will interceplt imported food that might contain vicuses harmiul

[o farminGg. HeE anine collsaousas i

the vear lakes and streams along their migra-

tion paths are teeming with flu viruses.”
4 Hu MAny BEMErge

viruses carried by aguabic birds mix with one

Ry Sirdins: MK WIkEn

arnother. Bul YWebster believes that the trans-
formation more likels NAPPHENS in HEs

“Pipe can catch both
forms of flu. They can also pass flus an Lo
humans,” he explained. “That makes
the perfect vessel for jumbhing and reassorting
flu genes Into new combinations.”
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Webster told me, “we well might
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o, or fever blisters

Contact with the sores spreads the virus, The

Consider herpes simplex virus typs

CEUSInE peiiniul Cold =or
mmune svatem responds quickly, But the her
pes virus has evolved the ability to retreat into
HTIMune
Lhe v

the safety of nerve cells, where the
sy=tem canmol detect it
liex dormant, not interfering with the cells

Feventually
vated —often by physical or emotionpl stress
| hey start reproducing,
ol the nerve cells and once again infecting cells
in the lining of the mouth and lips
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the virus particles
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Uhe survival strateev of rabies seems even
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reads swiftly through the aar, | LFiiLely
the immune svstem rallies just ace quickl
destross §57 rus and creating lifelong
immunity. Becanse measles is 20 contagiou
gvervone who s not already immiuans in a com
munity usually catches the disease, Thus, out
Dreaks within sl [FOPUIALIONS {ie (RO

central or West

unkoown until 12981, when the first medical
reports of a fatal new disease appeared. By
then the ALLIS vin 18 seeding it=ell around
the world. Today more than one million U, 5

izcovery HIV has become th
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Terms of estrangement

W Love lights the face of 50-year-old David Castagna, dying of AIDS in a San
Francisco rooming house, even though he has not seen hia daughter Donn
sinca he abandoned his family in Richland, Washington, 18 years ago.



Castagna had no contact with his daughter until 1989, whan she sent him her
high school porirait. “1 wish we could be logether before we leave this aarth,”
shie wrote, but so far they have not been reunited. 81



streke, infecting and disailing the immune sys-
tem’s critical T cells
HIV is re
long outside the body., Therefore, HIV infec
new hosts through bodily fluids —primari
blood and semen.

“Initially AITYS looks much like anv other
explained Anthony Fauci, " HIN
s readily detected in the blood. Very guickly
i i'lfl'””'lII sysiem begins PIOGUCINE antibod
1#5 Lo nedtrahze the virus: Six months later it
mny be gll but impossibile to find the virusitsel
in the hloodstream.”

Antibodies to the virus persist; their pres-
ence is what ATDSesting detects
however, i< hiding. Where?

Fauci showed me a magnified cros section
of a mph node from one of
sizge nodules scattered throughout the body,
lymiph nodes normally act ns filters, trapping
ls can detect and
clestroy them. During certain illnesses lvmph
nocles grow crowded with infecton-fighting T
and B |'hen we call them swollen glands.

A lvmph node —the lion's den of the immune

i hey realrred also thal

atively racile and cannot survive

[
1
b |
Y

mmfection.”

I hie virus,

ils patients. Pea-

viruses so that immune e

1)
B W

.'_'..'rl':ll—".'.lllj!'1 e the last |||.|||_ i '.'i:'=_|_-.
should hide. But the lvmph sode from Fauci's
patient was speckled with tim dnts
ATDS SO
cealing themselves in a coating of substancee
Immime systen makes, HIV
moubates safely in the nodes  for
vears, Eventually the viruses multiply. Then,
ploated with HIV, lvmph nodes deteriorate,

Lilack

VITULSES THAL |'|'.'|'|:1||3 |-:1 il

thatl the self

i -I_
etiel

sptlling viroses into the bloodstream:

Alter that the host's immune cells face g far
ATDYS researchers
have learned that HIV mutates as it copies
itself,
within each infected percon

Mo longer one heast but ten thousand, AlDS
VIFSEs oW nave an onassallatle advanbage;
The immune system miust create a new and
different contingent of T cells to battle evers
new viral strain. Meanwhile, all ATDS viruses
can attack and destroy critical T cells
satd biologizt Robert Mayv of

“s0 many different preda

More CONIoOUNQInE ¢rntmy

CIEdANnNeE AN a4rfmy of VArAnDL sirains

“roventually,
Crxtord University
tors stmply overwhelm the immune system.”

OW DO RESEARCHERS keep track of the
|I'.J'_'|'. L"'.'lli'-.'lr'lL' mEnaserme of diierent
VIS wiruses? Al

National Laboratory in New Mexico, molecu-

lar peneticost Gerald Mvers

the: Los Alamos

[ O g rlll

world s largest data bank of malecular infor-
mation about HIV. AsTvisited him atthe lab's
HIV Sequence Database and Analvsis Unit
Lhe newest addition was arriving: It was not a
prological specimen. Rather it streamecd across
monitor 85 a long string of num
Myers was downloading
information from Englind about the strain
that may have killed the 25-vear-old Brtish

eadlor in 1959, The virus would be proserved

& i --r|:||||'-_ B
letters

DErs

ILTRCE

on a computer disk az a seéquence of chemical
codes that describe the makeup of its penes
Myers showed me catalogs with hundreds of
pages of coded sequences of the variows virses
HIV has been broken into
Lypwes, subtvpes, and strains, The primar
ALY vrus s a bvpe called HIV-1. To date,
srientists have detected at lenst seven maior

Research

in his callection

| e Ayt - ol
sutypes and thousands ol strains

ers plso have identified another tvpe of 1

virus. called HIV-Z

less severe form of the disease
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Nightmare in
the making
W A long evening les

ahesd lor women who
WOrK the brothels of
Sombay, a centar of
India’s AlIDS explosion
(right}. Though some
NOW NSS! o ConBom
usa, hall the city's
100,000 sex warkars
nave already Dean
infected. Even with
FEmpant Warts (1op),
caused Oy & papiticma
wirls, gn HiV-weakened

worrker finds clisnis.

Hrolessional Dlood
dongrs and ax magical
| IFCHauras 250 Z-i;.'i-'l?'.'ﬂ-'_!
HIV. “We nead o highd
this as & natonal emer
Qency, nol & marg
haaith problem,” says
Bombay dodtor Ishwar
(ailada, who treats and
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Computers can compare the genetic
uences, determining, for example, how
certath viral strains are. Such
compirisons enable scentists to trnck the
movement of HIV around the world. Recently
researchers discovered that a strain of HIV
that began to spread among Romanian
orphans in 1989 iz wvirtoally identical to a
minor strainm fArst spotted in Brasi
vears before. Myers speculates that the virus
wils Carried halfway around the world In units
of contaminated blood. In Romamia it gained
its first footheld in the countryv's seaport
towns; where it remains most prevalent

some forms ol HiIV-1 may not be lethal or
even cause disease at all, Researchers are fol-
lowing a group of patignts in Australia who
have been Infected with a single strain of HIV
for more than 12 vears without showing signs
of AIDS, Other strains are onusually virolent,
One strain of HIV's simian ancestor, STV,
recently studied by researchers killed within a
manth all 30 of the monkeys it infected.

What makes one strain benign and another
swiftly lethal has become the focus of intense
scientific study. Could deadlier human ATDS
viruses evolver Could Alls become an air-
horne diseaser Could strains arise that kill as
swiftly as Lassa fever?

Myvers answered cautiously, “HIV iz evolv-
ing a hundred million times faster than we
are—perhaps as {ast asanything on the planet
As the pandemic spreads, theopportunities for
evolution increase. Certainly there are con
straints on how HIV can evolve, A virus that
becomes airborne might not be able to infect
I cells; for instance. But this is an extraordi-
narily restless virus. | think we should be pre-
pare foranvthing.'

S

L |.l. LL I.".' | I.-l L

sEvEral

ORE THAN A DECADE into Lhi
demic,
fight many of the infections people

with ATDS develop, But only a small number

of drugs approved foruse in the U. 5. —such as

ALT, ddl, and ddt —atiark the virus direct-

ly. And over time HIV outsmarts each of them

v ogenereting resistant strnms, Resenrchers

hope to develop a more effective combination

of drugs, each targeting a ditfferent part of the

virus. Meanwhile they are testing more than a

dozen potentiad vaccines, but no one expects

an effective shot against ALDS to be available
hefore the end of the century
Even if an effective treatment or vaccine i3

h e
drues have been found to

A lessonin
staying alive
B The opening ol 2
condom draws a crowd
of schootbhoys in Abl
dian, Cote d'lvoire, asa
heaith worker explains
proper uss for protec-
ion aganst AlDS. The
city's nighiciubs and
sireet kiosks now sell
congdomes, some al sub-
sidized prices, alongside
bear and cigaratios
T-ghirts, rap megsages
on the radio, and AlIDS
Bwaraness partes ail
promote saler sex
Comvincing peoplie fo
laks Ihe simplest pre-
cauhons—use comn-
choms, gel mmunized,
crenk Bnd wash in ciean
walar—may be the bast
firet line of defense
againat virad invaders

found, it will have to be cheap and portable
enough to reach those at risk in the world's
paorest countries, many of which have been
hardest hit by the rampaging pandemic

“There are times when we haven't room for
one more mat on the floor,” Sister Marguret
(Y Sullivan said as she led me through a
crowded ward at Kitovu Hospitalin Uganda's
Masaka district. I watched a mother feeding a
voung man blinded bv the disemse. Nearby,
A woman no older than 30 and barely more
Lhan 4 skeleton fought for breath.

AlDIS erupted early in Uganda. Years of
civil war and social dislocation helped spread
iL In many paris of the country one in five
adults are now infected. The sick and dying
have overwhelmed already burdened hospi-
tals and rural health centers.

" Every family has lost someone,” said Sis-
ter Ursulge Sharpe, director of the Kitowvu
Mobile Home Care and Orphans Program
“Parents are dead. Aunts and uncles are
dying. Children of 13 and 14 are left to manage
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In a small room decorated with garish movie
posters and brightly colored religious icons, 1
asked the women how many men they enter-
tained éach night. Three or four, they told me.

“I a fellow doesn’t use & condom, we send
him out,” a prostitute named Lata told me.

Despite what they may tell visitors, many
prostitutes here and throughout the world
can't turn away men who refuse to use con-
doms. If they did, their children would go
hungry. In brothel aiter brothel, 1 watched
Gilada write out prescriptions for treating
gonorrhea, syphilis, and other sexually trans-
mitted diseases

1 they are spreading, so & ALDS.

The virus is also surging among the coun-
try's intravenous drug users, who have
become infected by contaminated needles, as
well a2 among professional blood donors. The
Indinn government recently instituted a na-
tionwide blood-screening program. But in the
city of Latur, 300 miles southeast of Bombay,
the director of a bleed bank shook his head in
disgust. “They tell us we must screen the
blood. But how? We have run out of test kits."

Meanwhile, some unscrupulous doctors
buy blood from professional donors, many of
whom are known to be infected with HIV, and
inject it directly into their patients.

Two years ago the Indian government
announced o fve-vear plan to stop AILDS,
which includes education programs, condom
distribution, and improved blood screening.

“Five wyears!” Gilada said angrily. For
many in India five yvears will be too jate. In
1988 fewer than one percent of people treated
at venereal-disease clinics in Bombay carried
the ALDS wvirus, By 1992 the number had
climbed to almost 9 percent. Today more than
20 percent —one in five people —are infected.
"What will become of us when millions af
people a year are dying of ATDS in Indin?”
Gilada asked. “"How will we cope?™

N ALL BUT INVISIBLE BUNDLE of EETNES,
Aa. virus called HIV, has changed the
world. As we struggle to slow its
spread, researchers now warn that other viral
threats are certain to arise. In 1992 experts at
the U. 3. National Academy of Sciences iden-
tifiedt 27 viruses that pose a danger of sparking
new epidemics. The list includes familiar
viruses, such as influenza, rabies, yvellow
fever, and measles. More exotic viruses, how-
ever, have already emerged in the U. S.

BG

Last May physicians in Gallup, New
Mexico, struggled invain to save a 19-year-old
man who had collapsed suddenly of a runaway
lung infection. The vouth, healthy and strong,
had been a cross-country track star.

New Mexico deputy medical investigator
Richard Malone felt a shudder of dread when
he arrived at the emérgency room. “'We'd had
case just like this anly a month before—a 30-
vear-old woman with flu-like symptoms sud-
denly rushed to the hospital, unable to breathe.
We had no ides what caosed her death.”

Malone soon discovered a more chilling
fact. The young track star had been on his way
to attend his fiancée's funeral when he col-
lapsed; she'd died five days before of a simi-
larly swift, mysterious lung infection,

“A lot of us thought 'this is it—a new killer
flu,” " recalled one researcher. Tissue samples
were rished to the CDC. Bcientists in the Spe-
cial Pathogens Branch identified a hants-
virus, In Asia and Europe hantaviruses cause
a sometimes fatal kidney disease, affecting as
many as 200,000 people annually.

CDC researchers now believe the south-
western hantavirus, a relative of the Asian
strain, has been carried for vears by common
deer mice that range across three-quarters of
the U. 5. They find hantavirus in almost 30
sercent of the deer mice they have recently
tested in the Southwest. Rodent populations
may have exploded as heavy rains last vedr
ended a long drought in the West. Hantavirus
may, in fact, have long been present. It may
have caused isolated and unexplpined fatal
lung infections over the yvears. CDC labora-
tory scientists have now confirmed 69 cases of
the newly identified disease. They worry that
new strains of the virus, capable of sparking
even deadlier epidemics, could be emerging.
Will we be ready?

“Certainly we're better prepared now than
we were 20 vears ago, when HIV began to
spread,” said epidemiologist Donald Hender-
son, who led the international campaign to
eradicate smallpox. He and otherexperts have
urged that "viral listening posts” —laboratlo-
ries equipped Lo rapidly ldentify emerging
viruses— be set up around the world.

Could such an outpost, alert to early signs of
trouble, have detected HIV when it first ap-
peared? Possibly, Could we have stopped it?

“AlIDS has taught us humility,” Hen-
derson admitted. “That one little virus has
reminded us how much we still have to learn.”
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Living with a lethal intruder -
A family struggles with AIDS

)
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-
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Fecs

B Swollen lymph nodes in Fanny

Tremblay's neck mean her body Is
still fighting the AIDS virus. Her doc-

tor, Harold P. Katner, checks them

year he saw some 100 new HIV-

infected patients—44 percent women.
From & comfortable New York fam-

fly, Fanny took up with a fast crowd

every few weeks. At the start of his

practice in Macon, Georgia, in 1985,
Katner had two AIDS cases. Last

while at college in Atlanta. *| had that
very New York attitude,” she recalls.
“MNo one could tell me anything.”

She soon dropped out of school,
moved in with a bisexual drug addict
whom she later married, and began
1o shoot up. “| fell in love with the
coka, with the needle,” she says.

While pregnant with her second
child in 1888, she tested positive for
HIV—a development she calls “dav-
astating.” Now 30, she takes 20 pills
a day to bolster her falling body.



B The fallout from an argument settles  his cocalne habit. "We had lots of
around Fanny and her family. Head fights about that," remembers Fanny,
in hands, her former husband, Scott, abom-again Christian now free from
also HIV positive, was unable to kick  illegal drugs. “| would be snapping at



him, "You can decide which way charges between visits with Jasmine,

you're going 1o go, but you're not saven, and Jason, four. Last fall,

going to drag down our kids too." ™ after this picture was taken, he died
Scott often landed in jail on drug of a ruptured aneurysm in his brain,






B A snuggle with Jason—and the
knowledge that he is healthy—boosts
Fanny's spirits. Like 70 percent of
babies born to HIV-positive mothers,
he tests negative now that Fanny's
antibodies to the virus, passed in the
womb, have cleared from his system.
Planning for the inevitable, Fanny
has written a will and found a couple
at her church to adopt Jason and
Jasmine. She is also introducing the
children to their roots—the Latin
Caribbaan side of her family in Miami,
the Jewish side in New York. “1 don

ever want them to forget who they
are,” she says. A photograph of
Fanny taken a lifetime ago in board-
ing school connects Jasmine to her
mother's childhood (bottom left).
Every day that Fanny stays alive
buys her children better preparation
for the future. To raise her energy for
their after-school time together, she
schedules a midday nap and dose of
vitamins. "Heaven sounds wonderful
to me. I'm ready to go,” she says.
“The most important thing that keeps
mea back is the bables.”
Encouraged by Dr. Katner, Fanny
shares her story so others can leam
from her mistakes—a further reascn
for her to keep going. After atalk at a
high school outside Macon, students
show their appreciation with hugs.
“They can identify with me," she
says. "l tell them we're all responsi-
bie for our own actions.” 0
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A cocoon-shaped bale of
recycled nylon waste yields
enough fiber for the felt skins
of 20,000 tennis balls—and at
500 pounds tests the strength
of two bodybuilders. In Los
Angeles discarded garments

get a second chance as indus-
trial rags and carpet underiay.

Such recycling keeps clothing

out of landfills, where it makes
up 4 percent of the trash

dumped each year.



ULIE LEW1S walks on a dream come trae. Since she was a leen-
ager, mnspired by the rallies of the first Earth Doy in 1970, she
yearned to turn waste into something worthwhile. Now the 38
vear-old is vice president of a company she founded called Deja
she calls ber recycled invention the Deja Shoe

Ii= colton-canyvas (abric 15 rewoven from textile seraps, The
tonm padding was designed to cushion chadrs, Fa loTy-Teject
coffee filtersand file folders go into the insole. Add recveled grocery bags,
tire rubber, and plastic trimmings left over from the manofoeture of dis-

posable diapers
The shoes look handsome, durable, and ready for the outdoors, like
Julie herself. Her Portland, Oregon, firm ships 100,000 pairs annually,
sald for 340 to $70 in stores across the country, And when they wear out?
stnd them back to Deja to be recyveled
*1 realize this i= not the answer 1o the nation's trash problems

k] L |
&A10

Julic as we looked at her new line of hort-again brogans, sneakers, and
light hiking boots. *But I wanted to set an example to other industries
e demand for recyeled producis.”

I‘l:'rhr.i'.'l-l.-[!'u'l.'n'_-.l'l Leasy She had to beat the b -|||,':-'|_|||'r|'|".|'|i|:;__'r.ln-:-

and stimulnte t

ations (o supply the materials, and most American shoemakers brushed
eas, Reluctantly she gave her assembly contract to a company

nstile her b
in Taiwan. "“They make a better shoe for the monev, ™ she said, “1 want-
ed high guality so recveling wouldn't get a bad name "™

Juiie's struggles with acceptance and financing tvpify the rapidly
evalving recvcling industry, Bul her success—ten million dollars in
private venture capitad =0 far— reflects the promise; In thousands of
wiivs her ingenuity 18 being repeated across the country,

Nol since World War 11, when enemy submarines threatened the
import of raw matenals and our national survival was at stake, has the
fervor lor recyveling Tun so high. Just over a thousand curbside recycling
programs extsted in the Unidted States in 1988 todav there are more

Lhan 5, (K0 such programs gathermg recyclables from 85 million people
Nearly 65 percent of our aluminum cans are reincarnated, along with a
quarter of our paper and steel cans and 20 percent of our glass. The
renewed interest is spurred by a range of concerns: loss of landfill space
andflls, dwindling natura
and, perbaps, o growing comprehension of ourunmatched squandering

The U. 5 leads the world in waste production, according to the Envi
ronmental Protection Agency, generating some 200 million tons a vear,
enough to fill a convoy of garhage trucks stretching eight times around
the globe, Each of us discards 3.6 pounds a day, almost twice as much s
the averdage German

Uther nations feed on our high-quality leavings, Tree-poor Taiwan
buys used paper to minke more paper. JTapan takes twisted metal and sells
it back to us as cirs. Scrap iron and wastepaper top the exports leaving
New York Harbor, We are the Saudi Arabin of trash.

Landfills get two-thirds of what's left behind. (That's based on weight
rather than volume, as are all such calculations in this story. ) But much of
Lhe fl'_'i.{".'i.J:'.' ['lf"]llill.irt'll East Coust is |"l|.|||'|_‘.l_'|] to 1um out of ._".I'l.'l_‘]':lt;l,llll"
landfill space in this decade, and the EPA estimates that within the same

contamination of sroyndwater by FrEsOUrres,

MNOEL LrROVE, A denfor wriler for the magazine, left the GEOCRAFHIC last March
miter 25 vears to freelance. His articles have covered sithjects s diverse bs ol
spills and Mark Twain, as far-flung as Michigan and North Yemen, This is the
seventh GEOGRAFHIC byline for photographer Josg AzeL, whose most recent

contribution was " Central Park, Crasi=in the City,” m the May 1993 1asue

J—

A pile of trash covers
the San Diego yard of
Curt and Judy MeCarty
and their children. At
left is about what the
average Amernican fam-
ily of four now recycles
in a year: 1,100 pounds
of aluminum cans, glass

containers, plastic
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bottles, steel cans,
nawspapers, and card-
board. At right, in bags,
is the 5,300 pounds of
trash that is discarded.
Recycling is catching
on—especially in their
“environmentally cor-
rect” city, but there is

still a long way to go.
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must be found. Western states have room for more, although dumps and

their toxic bv-products are seldom welcome netghbors. Where will oun

waste moe

We burn 16 percent now and could burn more. But that raises concerns
|||'|'-| LT '|'||'|I|||:||'||||:||'|- I.-I'...I:."-'! :-I L !'..'.'.. "I.Il-'.! ".r-:" I
ind meéercury, which vaportze in infense hest

We could reduce waste by cutting down on the packaging that sur-
FOUNCESs our prociucts :! T Hnts 1GT o1 third ol IF LS

And we could retise more of it. *Recveling works, and 1t makes gco
nomic sense even when n material 15 plentiiul, sad Phil Badev of b
National Recycling Coalition in Washington, D). C. “Recycling glas
”"i':i!'l z less enersey than making 1t irom sani Recveling steel 1s chi 10T
than minmg ore.”

Recently 1 traveled around the country seeing trash being reborn

akf Fihal T i'l .I._. 'l YR __|-|||I:|| J iER II"_luliI | _ W GTh :||'|_'|J.:. IE



One step away from meltdown, briguettes of compacted metal still bear witness to their




and wire.

pravious lives as beer cans, aluminum foil, brass planters, heater cores,
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rushed lightbulbs. 1 visited recycling offices that hummed with the “mlnum

enthusigsm of & campaign headquarters

1 million

tons
rocovorod

“1've worked for several large compantes and never before seen the at-
titude of the people working here, " said the head of a California firm that
recycles motor oll. “There is 4 sense that we are doing something right."

Yet recyeling, propanents stress, has grown beyond a feel-good trend
" Recyeling 1s where the environment and the economy meet,” said Phil
Bailey, "It s becoming an integral parl of business and industry. " 1.7
millian

tonms
discardod

Une indicator: Later this vear glass and high-grade plastics are expect

Vd “'_”ﬁ'lrtﬁﬁ'Fdlu h[Jfffd:I.Li ommaochiiies on the h'-::“ |h'JTd|l

[rade. If trading goes well, other materials will be added, and the boarn
mav offer futures contracts. The | 9805 gave us the junk bond: the 1990«

may bring us, in more wiys thien one, the junk future

ERE'S HOW recveling works, generally. A commmumity decides to
divert waste from a landfill. In addition to the regular garbage
trucks, new haulers with separate compartments must now g0 gans are about 20 per-
out to plck up newspapers, beéer cans, pickle jars, detergent hot-

Cash crop, aluminum

cent cheaper to recycle

tes, and other reclaimables. At a recveling center the materials are fun

ther sorted and compacted for sale Lo a manufacturer who makes them ghan to make and require

into new products. Yard trimmings and wooden construction debris

two of the lnrgest components of Inndfills after paper—mav be com- 5 percent of the energy,

posted at the center and offe |'r'.'rI_Lii'.'e=-'rE:: Lo consumers Car parts and home
a0me privite compames pay for dropped-off recyvclables; but most col-

lection i3 operatéd or subsidized by local and state governments siding are other candi-
I'he paceselter is Seattle. It recovers 45 percent of its waste comparec

with a 17 percentaverage for the rest of the country, Successis |'i|.-|u!- o a tates for recycling.

"pay 25 vou throw  progriom? Residents who recyvele best payv the least

[OT removal of their trash



Nothing stands in the
way of recovering steel,
which is 100 percent
recyclable and can be
reprocessed almost in-
definitely. Like alumi-
num (above left), steel
is sturdy and has a long
shelf life, making it
ideal for food contain-
ers. Environmentalists
say solid-waste woes
would disappear if other
materials were as easy
to reuse as aluminum
and steel,

1.9 miflion

10.4 millien
tons
discarded

“Our recyclables are picked up for nothing,” explained Sally Kentch,
who was setting out her papers, cans, and glass and plastic bottles one
morning as I rode the rounds with a recvcling truck in a north Seattle
neighbarhood. * But we pay $15 amonth to the city fora 30-gallon can for
garbapge thiat can’t be recveled. Ifwe don't recvele well, we may need two
garhage cans, which costs twice as much.”

With the fees charged for the garbage cans, Seattle covers its weekly
garbage pickup and pays two companies to pick up the recyclables, The
companies sort the materials and sell them at a profit

AY-AS-YOU-THROW can be hard to swallow when trash collection
has bheen a service paiwd for invisibly out of property taxes. >ix
years ago Florida decided 1t had no choice. Groundwater in the
fourth most populated state sometimes sits only three feet below

the surface, easily affected by pollution from landfills. So the Solid Wiste

Management Act of 1985 ordered counties to be recycling 30 percent of

their waste by the close of 1994

MNone have succeeded Hke Palm Beach County, ]'mpu]a’r_inn 900,000, It
responded with a 1,320-acre waste-processing complex paid for by annu-
al assessments of 5230 per family. Complnnis about the cost were so
fierce that the county felt compelled to fire the originator of the program,
which now wins national awards.

Paper, gluss, plastic, and metals are sorted and sold. Combustibles
cuch as kitchen and vard waste drive a steam-powered generator supply-
ing electricity to the center and 30,000 homes, Other yard timmings aré
mixed with sludge from a water-treptment plant and dumped into 84-
vard-long concrete composting trenches. Fans force air through the mix-
ture, and clawed machines stir it once a day

“In three weeks it's nitrogen-rich dirt," said Mike Perrotty, thrusting
under my nose a handful that smelled like forest floor, " Orange growers
pack it around their trees.”

Leftover garbage going into the lined and monitored landfill in the
complex has been cut by two-thirds.

“1t's fascinating, seeing things come in as junk and go out as lendscape
cover,” said Malcolm Burrow, who makes mulch from building debris
hauled to the site. “People say, "How could vou work in a dump?' 1 tell
them, ‘Come see what we're doing and vou won't call it a dump.” ™

But not everyone praises recyvcling, 1 heard economic arguments
against it as well, ¥ Implement-
ing programs is expensive, and
it's difficult to sell the materi-
als." says Lvnn Scarlett of the
Reason Foundation, & Los Ange-
les think tank. "Sure it works
snmetimes, but it doesn’t make
gense to ghip recyelables (o mar-
kets halfway across the country
from areas where there 15 still
landfill space.”

Programs that look promising
on paper sometimes founder in practice. In Germany, for example, lavw-
makers were praised in 1921 for requiring manufacturers to recycle their
packaging —not literally to take it back, but to pay a second party to recy-
cle the volume of packaging thev were producing, Many businesses sig-
naled their compliance by marking their products with a green dot. But
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without any system of enforcement, some dots appeared that were nol
backed by recycling contracts. And the packaging piled up bevond the
recyclers' ability to process it. Green dot: began showing up in landfills,

“Tmplemoantition of the law has been faulty, but the concept of manu-
fpcturer responsibility is good, " said Bette Fishbein of INFORM, a New
York environmental research group. "It changed the way German com-
panies think about preparing and wrapping their products.™

Laundry detergents were made more concentrated to fit into smaller
boxes, toothpaste tubes went on the shelves without boxes, and plastic
wrapping was reduced.

In the U. 5. the birst surge in recycling
was also marked by mountains of un-
claimed bottles and paper. The gluts have
shrunk but not vanished. Supporters say
it just takes time for regional markets to
evolve and close the loop from manu-
facturer to consumer and back to manufac-
turer again.

“We underestimated people’s response
to recycling, " said David Dougherty, direc-
tor of the Clean Washington Center, a state
agency in seattle that develops markets for
recyclables. * They did it so well an over-
supply resulted. But seeing those materials
go begging has made people realize the need to create markets for them."

Muanufacturers actually pursue the materials collected at the city recy-
cling center of Bloomsburg, Pennsyvivania. Carol Webster, the manager,
oversees an operation as organized and blemish free as the checkbook of  Giant success, environ-
an accountant, which Carol happens to he. “Recyveling is a business, ™
she told me. “It's put of the ]'iﬂ.l‘HI:Ef.lan!-' Emut-:ﬁd 'l.'n%untltfrs.. mentaily sound bath-

"My books show a profit because our markets are well established,” room tissue rolis off the
she =aid. “'We know we can sell our product because the manucfacturers

20.9
million

Ei%

Ei

know it's clean and well sorted. I just wish the markets could be closer, to line at the Fort Howard

lower my shipping costs.” _ o | Corporation. Made of
Months later a paper-recycling mill opened within an hour' s truck

ride, and Carol began shipping to it this spring. 100 percent recycled

“These local industries popping up will make recyeling work, " said
the National Recyeling Coalition's Kathleen Meade, whoe lfollowed miar- ey, this Spool will e
kets for four years as the editor of Recyeling Times, an industry newspa- — cut into 80,000 rolls
per published in Washington, D, C. “New mills, new ideas like Julie
Lewis's shoes, a guy making garden hoses out of recyeled rubber—they 15 stve ovie: i by CEO
will all he part of the solution.” Don DeMeuse. Each
N THE SAIVAGING FRENZY of World War I, car radiators became year the company recy-
carbines and an electric iron wias said to equal the steel in two Gl hel-  gles enough paper to
mets, A vintage poster shows a Nazx plane 1o flames beneath the
headline, ¥ Your scrap brought it down.”
Compared with the 12,000 community recvcling programs now under landfill 18 feet deep.
way, more than 21,000 salvage committees were created for the war
effort, out of about half today's population. Aluminum gum wrappers
were stripped for airplane fuselages, and cooking fat fueled explosives
‘The habit hung on after the war, From my bovhood on an lowa farm |
remember rag rugs, jelly jars turned glassware, and shirts my mother
made out of bright, floral feed sacks. My brothers and 1 went to school
looking like we'd just been to Hawaii instead of the barnyard.

cover a hundred-acre
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Onur disposal habits were less virtuous, Once a vear we hauled a truck-
load of cans, bottles, and other solid waste to an ablirineg neiehibor's [H5-
tire, where we dropped the tailgate and pushed itinto a gully. The trickle
of water below turned tea-colored and stank

As the postwar economy boomed and memory of sacrifice faded, our
castofls graduated to a county dump. Now my brother Marvl, who still
tarms the homeplace, drives 15 miles Lo drop his trash in county recy
cling bins. His wife, Agnes, first removes the labels from steel cans thay

might be refashioned into bicyeles or nails. When 1 painted to county

she shrigeed and said

instructions saving removal wasn't necessary.
“Well, can™t hurt

YA certain practicality endures in the Midwest, an attitude of *why
throw these things away,” " said Kate Cooper, state director for solid-
waste programs in Madison, Wisconsin. “"Alsn, communities with fewer
people can make decisions fast.”

Half an hour north of Madison, rural Columbia County went from

relying on open-alr dumps 1o a disposal system that verges on magic. At

Turning out to paint
their town, San Diegans
sort old latex and
cil-based paints at a
recycling-day collection
site (above left). Tested
for PCBs, toxic-free
pigments are remined

and used in public
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beautification projects.

“Volunteers provide
the people power, and
we provide the paint,”
says councilman Juan
Vargas, who, with area
residents (above),
wipes out graffiti one

stroke at a time.

Recveling

the recycling center I saw the usual stacks of baled paper and cans, the
piles of hottles. But the centerpiece of the program is the county’s answer
to the remaining orgpanic waste and perhaps to soil erosion as wiell

“At the time we decided to recvcle, a committee member saw an article
in the GGEOGRAPHIC* about a composting program in the INetherlands, ™
explained Bill Casey, director of the center. "On vacation in Europe he
visited similar operations, and we adapted them for our own use.”

Two revoalving steel drums lie on their sides like supine silos, 11 feet
high, half the léngth of a football field, slanted at a 3 percent grade
Into the upper ends goes anything that once lived—leaves, grass, food
sCTAps, some paper, and, at the moment | approached, three road-killed
deer. Broken down by bactenia, water, and air in the chuming drums, all
emerges a week later at the other end as dirt, black and crumbly as vou'd
wan!l in vour garden. And probably more germfree

“The decomposition creates temperatures of 150°F," said Casey
"Within three days that kills any pathogens that might exisi."

*See Peter T. White's " Fascinating Wirld of Trash " in the April 1983 issue
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Destined for trouble? A

train heads across New
York Harbor to pick up
sludge from sewage-

treatment plants for

'.—

delivery to a test ranch
in West Texas. There,
disposal company reps
say, the waste revives
depleted rangeland.
Antisludge activist Bill
Addington disagrees:
“This isn’t recycling. It's
an 80,000-acre dump.”

ecvcling

The pay dirt is windrowed for sale to local farmers, What Columbia
County sends to the landfll —plastic trash bags and other Inorganics
screened out in the silos—is 40 percent of the total fed in

UT WILL WHAT WORKS [or rural Wisconsin, Palm Beach County,
and Seattle play in a8 community of seven million? Not, very
casily, in New York City

Trash creates one of the wonders of the Big Apple: Fresh Kills

Landfill, among the world's largest man-made structures, a 3,000-acre

mountain range of garbage 150 feet high at its tallest peak

The city lsunched an extensive recycling program m 1989 because
state law reguired it, Three yvears Inter 29 of 1t5 59 community board dis
tricts had some sort of recycling. The state supreme court ruled that the
city was dragging its feet and ordered a renewed effort

The mayor's office hlamed the delays on citizen resistance, low prices
for recvelables, and union regulations. And there is a physical challenge
in urban recvcling that not even Seattle has salved —collecting from
high-rise apartments

A city commissioner reported that recyclables cost $300 a ton to gather
and process, compared with $200 a ton for incineration or landfilling. He
recommenided huilding more incinerators

Recycling groups disputed the accuracy of his figures and pointed out
that the report ignored demage from air and groundwater pollution
Fmally the city revised its eshimates, dropping recvcling costs to $240 a
ton, with reasonable prospects of lurther reductions.

As people learn to sort their waste, and the pickup of bath garbage and
recyclables becomes more efficient, recyeling could actually be cheaper
Hesides, | found, people wint to do it
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Perched like peacocks in the snow, Adirondack chairs made of discarded skis are




o

popping up around Aspen, Colorado, a recycling mecca where old skis go to retire.




Conducting my oW noll. T strolled in the Park sOpe community ol
Brooklvn, a test case for intensive recveling. Residents emerging in lat
afternoon Lo sit on the steps of their low-rise apartment houses talked

enthusiastically about sorting their trash— paper in the green can, plas

tic, glass, and metal in the blae one, barped food waste inthe bhlack one

“We live surrounded by concrete, and sometimes | wonder what I can

& environment, said Leslie Newman, holding an infant
while two older children romped groond her. “Well, 1 can sort ms
trash.”

do about t

A dissenter shared the SECHG with het [ just moved here. ane

-
I
|-"|
-

| 've got enough to deal with," he said with a put-upon shrug. “1 trv, but

i & thing 15 a litde more work, vou might not do it, nght?"”

| chsagree, " countered Leslie. “It's a little more trouble, but 1 feel

eyl Aot 1t

By late 1993 all 59 districts were taking the trouble to recycle

ODOK ON THE BACK of the next birthday card vou buy. Odds are it's

printed on recycled paper. The ceraal box vou reach for each morn-
ing might be reclaimed from newsprint. Paper—37 percent of our
nation s waste—1s one of the easiest materials to recvele. O some

10n tons were recyeled in

U million tons made in 1990, more than 20 mil
the U, 5. or exported for recyeling

“Why cut down a tree to make a newspaper with a

\fetime use of
st over 20 minutes, then bury 117" asked David Dougherty of Clean
Washington. “You can use it six timeés aver, then burn what's left
LD Create onergy i

Paper is usually made from chipped wood, softened into & wet mush
and formed into a thin sheet. Recvcling repeats the process with the
. i, removing the ink, glue, and coating. But that process breaks

A 1E5e
down some of the [ibers, requiring the addition of new pulp to maintain

0.4
millran
tons
rirc Y ornd

15.8
millian
tons
dencardod



Plastic

Stones won't shatter
this glass house, actu-
ally a window con-
structed of scratch-
resistant plastic blocks.
Developed by Glass
Alternatives, the blocks
are made from recycled
headlight lenses.

Yet recycling plastic
has its problems: The
many varieties are
difficult to sort, and
chemicals stored in
plastic containers can
contaminate repro-
cessod material.

Recveling

paper strength. * Recycling paper will never completely eliminate cut-
ting down trees,” said industry consultant William Moore of Thompson
Avant in Atlanta, " hut it could mean cutting fewer trees.”

Nearly half our newspapers find new life, most as newsprint, some as
cardbourd boxes. Recveling advocates want Lo see even more newspa-
pers become newsprint again, to delay the journey to the landfill or the
incinerator. Papermakers, geared to produce néewsprint from virgin
pulp, are slowly coming around

legislation is helping to force the change. Twelve states and the Dis-
trict of Columbia now require that newspapers be printed on paper thit
contains some recycled fiber, In 15 more states publishers have agreed (o
do this voluntarily. Scrambling to meet the demand, newsprint makers
in Canada (where about halfour newsprint originates) and the U. 5. have
invested more than three billion dollars to add de-inking facilities.

For magazines “it’s possible to mnke recycled paper that matches
the quality of paper made from virgin pulp, " said Moore, *although the
extra processing raises the cogt. Your magazine could be printed on recy-
cled puper, if there were enough of a supply.”

At the moment, there isn't, The cover of NATIONAL GEOGRAPHIC is
printed on recveled-content paper, but it will be several years before sup-
pliers can {ind sufficient amounts of de-inked fiber to meet the needs of
the entire magazine, some 30,000 tons annually. At current prices this
will add two million dollars a year to the GEOGRAPHIC s paper ill.

After corrugated boxes and newspapers the biggest paper component
in landfills is office paper. Within arm's length of my desk sits a card-
hoard recycling box. Into it flows a steady stream of old correspondence,
reworked manuscripts, and memaos, White office paper brings a pre-
mium price on the recyeling market, about $140 o ton. But little of it will
pass over my desk again

“Must of it goes into tissues and paper towels, one step away from the
landfill,” =aid Alan Davis of Conservatree, a San Francisco marketer of
recycled white bond. “ Governments will have to require using recyeled
office paper to make companies change.”

I found other emall but growing markets for used paper. Near Seattle,
retived bullding contractor Ed Story i3 pushing paper as insulation.
“Paper—ceilulose —was a major plaver in the industry until fiberginss
took aver in the 1960s, " he told me. People thought that the new material
would be more fire-retardant. “ But I've seen tests,” says Story, “and
I'm convineced that cellulose can be even mare fire-retardant than fiber-
glass and can insulate much better.”

It was & damp winter day when | helped Wisconsin dairy farmer
George Plenty scatter bales of shredded paper around his barn. “1t's
cheaper than straw, " he said, “but if the price were the same, 1 wouldn't
go back. Paper keeps my cows drier and less prone to disease.”

When sodden with manure, the paper iz spread on fields and returned
to the soil, The manager of the local recyeling center that supplies the
paper bales told me he cannot always keep up with demand

N A WARM AFTERNOON in Urlando, Florida, | drained a plastic
soft-tdrink bottle and tossed it confidently into a recycling bin.
Plastics account for 8 percent of our trash, third behind paperand
vard clippings. Macde from s wide range of natural gas and petro-

leum recipes, they do not mix easily for remaking into mew products

And, aswith the paper market, the plastics industry fuvors making plas-

tie out of raw materinls. As a result we recyvele only 2 percent.
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L cdecided 1o follow my empty on 1ts journey to o new life. You mav now

viv biottle was haled and trucked two HIirs !'Ill_ FASE DA SIS .'-|||'|--

Fhoroughbred horses grazed, o 4 new plant called Waste Alternatives i
Ucala. Chopped into flakes, it was packed with other PET confetti and
hipped to a factory northwest of Atlanta

There I watched as it was melted and spewed ind ng fbers. Th

Ors Wire spun into varn. A tuiting machine punched the varn through
o webdof backing and tied 1t Lleft mv bottle, now part of & roll of deep-pile
A PEUINE, 1D 8 Wareouse awninng smpment ill'|l" | OE FiE L LA || 18
Luabar in the Unmited Arab Emirates

A hundred-mithon-dollar-a-vear business, Image Carpets in 1971
began making carpets out of nylon and polyester, then changed to
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miught resist buying the carpets if they knew they were recycled,

HLLPE recvelers nationwide, reduces HDPE containers to tin wellets
hat are bought by the makers of shampoo and detergent bott y
rebirth mnto milk jugs is difficult under the safety standards-set b

the Food and Drug Administration, which worries that people might

re gasoline or insecticide 1n the containers before discardinge them

Wiste Alternatives Is experimenting with plastic lumbe

.8
million
fons
recovorone

10.8
million
tons
discarded
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landfill, the center th

Glass ey pen, hags i o food whste from xpermirks

“Glasphalt” glitters on

Manhattan streets wls love this part, MELITL 205, WRNnE N porkers a pile o

; haottles, and automaol
paved with a mix of re- and take in leftover paint to miake new paint. [ show them charts demon
nvears in which we've kept 21,815 truckloads
Lthe land il
asphalt. Such innova- “Those kids

cvecled glass bottles and

tions move recycling
along an upward path,
as consumers exchange
rampant waste for envi-

ronmental awareness,







Article and photographs by
MICHAEL S. QUINTON

N Wl
ORI

Fledged at last! For ten weels ['ve
Hved on intimate termes with a pair of
poshnwks as they incubated their eggs
nnd brooded their yvoung. Now ane of
thise three chicks is perched, talons
tHeht on a branch, working ii= wings
ready to Ay

Drav after day 1've watched the
female turn the eges, change her posi-
tion, resettle 1o brood, try to get com-
{fortable. T'm 35 feet up a tree ina
small blind trving to do the same: It's
wel: it's cold; I'm cramped; I'm still in
the first season of my ODeldwork

But through all this, I'm coming to
know this largest of our native accipi-
ters. o hawlks of forest habitat. Can
the northern goshawk hold on as ever

maore western timber 15 loggedf So far,
there' s no AnsSwer,
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HE TRUTH 18, 1 wens
the sime blue clothes
every single cay, L1 course, | . co
wiash them from me to tims
wearing identical clothes 1s
part of mv strats EY LD HEED AN
unchanging routine o | can fires; and when I climb into my
naDituate this goshawk pair tc tree blind, it's before sunup
my presence. Here, in the 2o as not to disturb the bards

second vear of myv studv, I'm Onlv when T'm out of th

photographing a female perchd blind and on the ground do |

on & small branch (below) and nave any chance of obhserving
stlhouetted against the sky, | the female hunting prey on the
feep my adistance, | don' | make forest floor beneath her nest

e By |

Marth & maean
rarge of the
fedrharn ggqh;'r.lr
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Yaar-round

Wirter
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ahe rarely goes far afield when

I.I_.

: ratsing her voung. Usually

. . .
1 i i . B r—— %
sh PETLIIC. | [ to th st g

gives a walling call (nght),

whitch seems to signal her miate

ydletiver prey. Tust back from

the hiunt. he has raneed far to

find the food or their survival

vy tent is pitched less than

[l W EETS ITOMm A ( lear-rut sec-

Hon in aatwonal forest. It hies

within a larger mosale of heavily

B
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e
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2 acreage, 1ree DLEntalions,

ld-graowth stands on the

sicle of the Centennial

puntnine along the Conlinen-

vide, My first vear's studs

sibe was just over the divide 1n

Montiana, where condition® an

claser to real wilderne<s

MNorthern goshaw ks ranes
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map, above] with varying sos
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m o do best in mature fores

habitat. Many who love thes

splendid raptors worry for thedr

re in the West if clear-cut

logging goes on chewing up

Brmme Nesing tertaiog
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LIck as a rocket the male attacks, I make one shot with mv ciamera and drop to the foor of the hlind

5 b owoops bv, 've been a it careless in showing myselt

and the goshawk proves its reputmtion







REEMING t=1] Teathers as she
|

bk b ees Ehee femsle

I CEEE,
atl the Montann site (ahove)
won't be al ease for long. On
conmstant alert for danger, {1
soshawk mother remains on the
nest until ber mate bongs pre
Then the

e takes o lurn at incubabins

Do [HET h -._|-|th i_l'.
B LFI
wihiile she eals

When finished, she
and the pair thare the nest for
an instant as they change shifks

Here the Tdaho female (oiehe,

if T

i) quickly setties i, and
the male speeds off to the
unending hiunt

simalier than the female,
the male goshawk preyvs mosth
W Small-to-mechium-stze
cpichy me flickers nned robane
which he delivers to bis mat
partly plucked and remdy
L 261

[ hegan my nest watches in

May, when there was still plenty

of snow on the ground. Glacier
ez were in bloom in Montana
when the eggs began to hatch in
early June and I got my first
sight of the chicks (facing page)
Uhe goshawk pair worked
nonston, thoiugh the female took

tme o watch intently os o mule
deer came bounding by under-
neath with a covole in pursait
ian pamtbrush
blooming among the greens of

o010 Lhe red In

the undersiory was spatlered
white with droppings from the

fast-growing chivks










OE Lhe chicks have gamned mate. While the hatchlings an
some s1ze, the female I very voung, the female tears
begins o hunt, Her technique 1: the prev into tiny pleces, giving
different from that of her fad them the meat and taking for
ranging mate. She sticks neat nersedd lesz digestibie porfions
the nest, poine &fter small mam- siich as skin and fest. Though a
male in the style of an owl chick may tug at a foot (boliom],
That technigue 1nvolves that is too big an order

making short flights in order o Nest defense 5 another duty,
secure pperch rizht above pres and the most frequent dist
hen she flaats down, almost aps imvolve red-tailed hawks
hovering (eft). When her talons whose territory overiaps the gos-
'|Il

strike home, she pumps them, hawks'

quickly killing the quarr the Temale goshawk would utier

astly ground squirrels. Sha her nggression call —hack, Rach,

s red squirrels (below),  kack —then light out after it
which are abundant, and Cloe time she smacked & redtail
chipmunks 50 hard she knockedd 1t ched

Meanwhile, the male keeps to the ground. That was one

bringing plucked birds to lis astonished redtail
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The 1934 Lumina Minivan.

It Looks

Different .
Because -
Different. .

Availahle Remote Power Door

For a free product brochure call 1-800-950-2438. *}
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Eighth Air Force in World War 11

Thomas B. Allen’s ™ Wings of War™ (March 1994 )
wis an nccurate, touching account of the men of
the U. 5. Eighth Air Force. Militarily speaking,
however, strategic bombing in the European the-
ater was of questionable value. relative to Allied
losses. It destroved more civilion and nonessential
targets than military ones. 1t arguably strength-
ened German resistance, just as the London Blitz
did for the British [see Groauarsic, July 1991].
Most poalysts today agree that those brave air-
crews and ingenious machines could have been
better used for tactical bombing, which was most
successful in the Korenn and Iragi wars.

The Reveneno Pavl C. Benserr

Royal Crak, Maryland

The color photographs by Gerald R. Massie of
young airmen were dramatic. At first glance [ was
positive they were from & movie set or recnact-
ment. They take us 1o o moment during the war
and show us that the sky wos just asblue, the colors
just a8 bright, and that these airmen were just like
us with the same hopes for o bright future
Ricx Periy
Abell, Marylamnd

As a navigator with the 395th Bomb Grrowgp, T hd
the expericnce of flying in the First Bomb Wing of
the Eighth with the 9ist and the i81st Bomb
Groups, On December 24, 1944, the Eighth few
2,046 four-engine bombers in tactical support of
Allied roops donng the German counlerattick
known as the Batle of the Bulge. This was the lorg-
est number of aircraft {lown in a single mission dur-
ing any wartime pernod.

Rarra H. Mclxtyes
White Lake, Michigan

The article was very good, but I was irked that it
implied that the Eighth Air Force was the only fac-
tor involved in bombing missions over Europe.
The 15th Air Force in Htaly bombed targets in Ger-
many, Austria, Romanin, Crechostovakin, Hun-
gary, and Poland. Knocking out the Ploiesti oil
ficlds in Romania was a factor in winning the war.
Epwix C. Wape

Huntingron, West Virginia

I would stress the ages of the Oivboys. In the sum-
mer of 1944 as squadron operations officer, I had

1o give out ballots for the November presidential

election. Fewer than hall the crew members were
old enough to vote (21 in those davs).

ArTHur C. Jorpax

Fair Oaks, California

On page 98 an airman is quoted as saying 1,300
Gypsy kids aged six to ten were killed by the Ger-
mians [at Buchonwald]. This is hearsav and an out-
right lie: No country or people in the world would

do a thing like that.
CrCIL ARNOLD

Jamestown, Michigan

The Nazis" own records, ax well ax reporix by camp
ermplovees and  survivars, confirm details about
muny of the peaple exterminated in the death
camps. Such airocities did necur.

It would have been nice 1o acknowledge the part
played by the B-24s in helping to “turn the tide of
World War 11." There were about 13 groups of
B-24s in England, and your article does not give a
representative picture.
Barowin C. AVERY
Fort Myers, Florida

One more survivor of the gallant 91st was a B-17G
named Shoo Shoo Baly, This well-worn |lady was
cventually restored to battle condition by the
reservists of the 512th Miltary Airlift Wing m
Dover Air Force Base, Delaware. Shoo Shoo
Bahy now resides m the Air Force Muscum at
Wright Patterson AFB in Ohio. She and the
Memphis Heile are the only two surviving B-17s

of World War 11 with cumbal records.
Hexey M. WiLpasin

Daver, Penrisvivania

Shanghai
The gorgeous photograph of the sea of poncho-
wearing bicyelists lends testimony to the impor-
lance of this mode of transporiation in this
crowded city and worldwide. To me the tone of the
caption reinforces the West's percéption that bicy-
clesare a problem. | wonder what the ity would be
like if these six or seven million benign vehicles
were replaced with large, polluting automobiles,
Warne PEmn
Chapel Hill, North Carofing

Regarding Fatheor Bao-Zhi's comments about
abortion in China, there can be hittle doubt that he
is a member of the government-approved “Catho-
lie” Church. There are two Catholic Churches in
China: this, and an underground one that recog-
nizes papal authority and heeds the churchs teach-
i that abortion i intrmsically evil. Itx members
are frequently subject 1o police raids and arrest.

Michaer Ogrt

Londorn, Oniario

| ived in Shanghai in the early 1920s and went back

in the “30s but had no desire to return after the rev-
olution. After reading Willinm ENis’s article nnd
studying the pictures. I decided a return visit would

National Ceographac, July 1904



You’ll be
done before

you know it.

The newer,

faster, better
HP LaserJet 4 Plus.

Twelve pages por minute. A faster
RISC processor. And an advancement
thit returns the use of your PC more
quickly All with HPs superior flil-dpi
prink quality Whst are you waiking for?

The new HP Laserdet 4 Flus printer
delivers even grester performance
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be most interesting, but imagine this little old gal
of 83 nding a bike or coping with the pedestnan

mobs—not a ricksha in sight.
CARDIYN DIUNAAR

Hovkesyin, Deloware
Simon Bolivar

Youshowed Simon Bolivarmore as a dictator than
as the liberator he really was, Despite the quots-
ton of future President Willinm Henry Harnison,
Bolivar never planned to turm Crran Colombia into
a monarchy, nor did he want to be its emperor, He
wrote (o Antonio L. Gurmdn in December 1829:
*1 shall not be King of Colombia not even in an
extreme situation, nor will I make myself liable to
having posterity take away the title of Liberator
given tome by my fellow citizens, o title which ful-
fills my greatesi ambitons.” He also used o say
“Liberator or dead.™
It s true that be hid to assume power ns o dicta-
tor more than once mn order 1o save the republic, ns
was done in the ancient republic of Rome, but this
was plways temporary and previously spproved by
congress. Democracy or dictatorship? In Vencyu-
claas in other countries iberated by Bolivar, we all
believe his greatest legacy was democracy.,
Jacome D, Jn.
Caracas, Venezuelo

Nobel Prize-winning author (Gabnel Garcin Mir-
quezin has novel The Generalin His Labyrmth pre-
sents a literary portrait of Bolivar as he made his
last trip along the Magdalena River. The hero is
demythicized and presented ns a man—sick. disil-
lusioned, and hopeless, practically drowned in his

oW drenms,
IveELtssE Mauri=-Yusgue

Coamo, Puerio Rico
Trinidad and Tobago

The article depicts the people of my country as
bemg decigdent, with o dmly routine of rum drink-
ing and limin" (hanging out), These activities do
form part of the lifestvle, but my people are also
disciphined, productive, tolerant, humorouos, and
very talented in many spheres. Even in these
harsh economic times, the country is one of the
mos! progressive in the Western Hemisphere
with a standard of education and literacy rate

among the highest in the warld.
ne Eh éTI‘J'I-EE.."i B, BarcanT

Afax, Onrario

Cina Canadian International Development Agen-
¢y project, | spent several months interviewing
people in Paramin to leam about their ngricultural
practices. Despite 1ermible problems of soil erosion
that could mean the énd of agriculture in Para-
miin, the villape residents were the warmest, most
cheerful people 1 have ever met. Frequently at the
end of a hard day, 1 would enjoy their hospatality
by limin® with them for a few hours.
NitoLa WolTeks
Remernére, (Quebec

Forim

To poriray calvpso legends like Lord Kichener
and the Mighty Sparrow as calypso singers “vying
for acclaim”™ is akin to describing Mozart as “that
plano player.” The Mighty Spamow is internation-
ally known as the Calvpso King of the World, while
Lord Kitchener s renowned as the Grandmnster,
a ftting tribute (o one whose intricate melodies
and compositions have steered the muosical direc-
ton of the oational instrument, the steel drams,
fior 50 years.
lrwin BaRrY
Cowuva, Trimided

I'was surprised there was no mention of the oppor-

tunity the nation provides for explonng nature.

One famous location s the Asa Wnght Nature

Centre. Trinidad and Tobago's efforts 1o establish
effective conservation should be supporied.

CHARLOTTE ADELMAN

Wilmetwe, HNiinois

High Road to Hunza

I enjoyed the article by John MeCurry, especially
the last three paragraphs. | once lived in o remote
area of Chini and understand why that old man
wis grateful for changes brought by modern devel-
opment. Such people have been struggling for sur-
vival from the beginming of their hisiory. Their
commumbes were neyer Shangri-La as depacted in
Western literature. It is oot they but some West-
emers who regret the changes, Please remember
that people are not living specimens of an anthro-
pology museum for outsiders to preserve and
enjoy. They oo have the nght to pursue a better
life. even though that will result in the dissppeiar-
ance of their old culture.
LiHuo
Baston, Massachusetis

I bicycled through the Hunza Valley o August
1952 when the highway was still closed 10 cross--
border traffic, and | felt like a special visitor in
Shangri-La. Gilgit was o real Wild West city with
huilding and road construction, but in the valley
was the serenity of lovingly tended fields and
orchards, May the tounst onslaught not cormupt
the enterprise and quiet friendliness of Hunza.

ANN SORREL
Newark, New Jersey

“High Road to Hunza™ s exactly why | receive

your magazine. | would never hiave known the

Hunzakuis existed had you not brought them o
my doorstep. Thank vou.

Sterdanie Horve

Wit gn, Tevax

Letters shondd be addressed io Forose, National
Creographic Magarine, Box I788, Warlungton, D. (€,
2000 3- 7448, and showdd triclude the sender s address
and ielephone nimher, Nt all letters can be used.
Those thar are will often be edinedd ard excerpried,
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Earliest Lincoln Portrait?
Controversy Abounds
"5 thi dagucrreotype (left)
thougti! 1o have been made (n
|84 3, the carhest known M-
truit of Abraham Lincoln, then in
law practice in Sprngfield, Mhmnos?
Yos, mssorts Robert Holfman .
who bought the murror-image like-
ness 0 1992 from an antique dealer
who acquired it more than 30 vears
eirlier from descendants of Lin-
COn & priviate sceretary, John Huav,
Tes, ingists Joseph Buberper, a
“dag” specialist who knows of twa
dagueTrentypsts plyimt thelr craft in
springfield in 1843
Drefimtely, says computer whiz
Allen Piullips aftor roversing the

imege (top, left) and blending it dig
ttaliv into nn 1865 photograph of the
Ciredl Emancipator. “With reason-
shie scientific certamty,” agrecs
forensic anthropologist Alben
Harper, who compared the mun's
fenturcs, from eariobe o nose
width, with other Lincoln images,

Mavbe, ventures Harold Holzer,
a Lincoln authormy, "I i1 wasn™
Limcoln, why was it m John Hay's
possession’” he wonders

But a leading scholar on Lincoln
mnages, portran artist Lloyd Osten-
dorf, emphaticaliv disagrees: “The
hardr &8 (oo [ight, his forehead 18 too
low and narmow, he's got a pointy
chin, his whiskers ook blond, and
Limcaln wouldn't have been caught
dend in that Mapoleonic pose. "

(retting to the Bottom
of Moscow’s Past

nthe largest archacological pro)-
et ever undertaken in Moscow,

excavitons reached down to the
| 2th-century begmmnings of the city,
=1 feet below the surface. The mne
month dig last vear was spurred by
pians for a complex with stores, gal

lertes, and a parking garage beneath

Manege Square (nght), next 1o the
atate Historical Museum and the
Kremlin (INATIONAL GEOGGRAPHIC,
January 19910))

Dver time Mancge Square has
housed everything from a mumnery
0 an open-ar bazaar. Among the
priifacts now being analyzed are
black-plaze jugs, coins, glezed stove
tiles, n copper cross, a gold chain,
Zth-century glass bracelets, and an
| Sth-century ear scrutcher.

Many objpects shed Light on “the
lively, busy, chaotic district of small
truders, artsans, and inn and Eyem

keepers crowding the right bank of
the now buned Neglinnaia Kiver™ in
the L6th and 17th centuries, savs
Micole Prévost Logan, leader of an
Earthwalch expedition whose vol-
unleers belped oot for a month

To Alexander Vekster, general

Nalional Geographic, July 1004

2] {0 FiRE

11 LEN A

director of the Moscow Center of
Archaeological Research, the mosi
surprising find was & 14th-century
bronze book clasp beanng nn Asian
dragon, “Ths is proof of nghly
developed trade and indicates 8 [if-
erate populaton,”™ he savs.
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Geographic:

Creatures Great and Small Formed Lucy’s Family

LTINS COME [ many sizes, from owenng male basketball

stars o tiny female gymnasts. 5o, it seems, did the firs:
upnght-walkimg homineds, Asaxrrile Writhecis afarernsis

were A,
aft Maka,
The

e W]

The species 15 best

dfEremyiy.
4> miles 1o the south,
Hadar fossils include the first nesrly compl -.l-:
-fl umrr revey skoull, three milhion yvearsold. The 3.4
|-|I'.I|I vear-oid Maka finds yvielde
Iimih bones from mone individuals, These confirm that
males were On average larger than females, but with
encugh vanaton that Maka, Hadar, and Lastoli
bones all fit within the same species. Lucy's
(left, at top) = almost identical to the lower jow of &
Maka acult male, a1 bottom. Lipcy's jaw 15 smaller, as
iture less than four feet tall

Cinge bone

hefits a cre
MAalc WS p-r-rhnr' n oot miler u‘r.n-.r-
indhicates an arm os small os Loev's, b ut .1r||3'|1|_: arm bone and teeth

g, right)

FEnK dMaOng thi I-IF::"_-:"-1 4 e.'..r.ll.ll FLTAY TCIMAINS

l&eth,

T'he M

known from the bones of & httle
female called Loucy —dncowvered at Hadar im Ethio-
pia—and from tossafs found ot Laetoli in Tanzania,
althawigh some experts doubtad that larger specmens
But new discoveries 5t Hadar nn-.j

ciear up the mys{es

jaws, and
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Woodman, Measure That
Tree! Is it a Champion?
e nly Crod cin make o tree.
wiote poel Jovee Kilmer
Hut anvone can pominate a
r'r.':-if."'|1|;1| |.':'|.'|||i_5'|;| i
specied in this country —like this
h||n|':T-:|!-r-.--:r-"|:-:1h Amencon clm
[above) in Lomsville, Kanens
The 1994 National Register of

stz il

largest of is

Hig

| rees f CRERMIMMONS And oo

chammions of natve or naturalired
speCicd, HI!_.'_ s delermimed by a poant

that includes hewehi

girtn

anc: cTown spread, Some champs
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ohers shade farms ot I-u-1. strecls.
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ficaal big-tree huntess,
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raht Gangloff of Americon Forests

Whshington, ). (
lished the catn
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wiich has pub-

log every Twio Vears
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shorman giant segquoia,
and B2 [eet around,
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AEWOOHMSs —severn replacing Fhor-
bka trees biown down i 1992
Hurricane Andrew — but 158 species
of American trees still lnck champi-
5o (f vou '-.Jlfl'.'. of an unusually
large western burnmyg bush, ele-
phant tree, Texas Hercules'-clab, o1
myvrtle-of |||: river, starl measuring
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Storms in a Bottle:
Understanding the Basics

conti
» ocean-boirm hutr-
cafies sliam it land.

understand how these Toroes work
1 physacist at Los Alsmos National
Laborntory re-crestes them in a con
trislled aboratory setling. using o
coverad. wiler-Tilled oyviinder a little
larger than a coffee cup

Robert BEcke duphcates the sun™s
WELE by heating the jar,

he rotoies once oVEery ton sec

RMEgC SROrms Tige

H Tt S
REnis

[0y

| S
et

= A f pupef
[ o L

ENil |'||._
which
piels 1o samdlaie eurth
ing #nd vide u'.arlnl:'h-: sctiom. he
nroduocs false- mages of roil
ng hot and cold vortices that mimic
those within o storm

This demonsiraies that o storm
svstem can be created with only
thermal buoyancy, rising hot air,
and rotation,” Ecke says
— Hiriis WEINTHALH
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vefore computers roamed the earth,

people tsed o learn things by reading
words on a page

That was bifore ideas cime o lile,
SpuAwking and swooping and fap
ping their way off computer sereens
dned into your inssrination

Welcome 1o the huture: multimedia
for Maciniosh!

Whett 16 mezalfirmendics (Vi) ;

Musltimedis cormpmating brimgs

lgether different types of media text

llastratinn, photos, animation,

suumils, speech dnd video, And with Wiy & Maciniosh betler?

an Apple™ Macintosh Performa; it Walter Mosshere noted in The Wil

easy. [ust pop 4 multimedia CI-ROM | Streef Joeernal on Janoary 13, 1994,

inth) the comuuder “Letting mitltinnedia ;’

ke ey number of dinosaur Cls

canyour mind be far behind?

4 computer

stimulates your eyes and ears,

You can read all about plerodactyis,

Pckrebwaare and, especially, software o

ien hit 2 video button and zoom in | run on 2 typical [BM-compatinie

for 4 closer ook at one, Or watch o compitster can hé A frustriting —even

mdeomolozist talk abour tee fying Lk In eeneral, tsers

I lh_x:|-||

lizand. Or decide voud rather just po | of Appies Macintosh computers Face

listem o the £ réy roar again very lew ol these problems, becitse

|||:-.|:-.||I ||[.|||'-. et Wl ” -'|"_| il S O |II'|- T -".| i[h |__i_'- mace

oet an eveful And anedrivd, Aol even- | s, graphacs and video @ prority
sy, 2 mnd ful] In other words, 4 Macintosh
New iideas are continuall Perform myakes ol timiedis s casy
reirforced, and mteractive s —well, us usitng 2 Mo, Capture ong
COTILROES '[ VoL O 3 YOllT At discover 3 workd of -:'_'_|'|.'_ SILITH]
IWIT JRECE, S0 K lean atd power. The power 1o be your bess

Cster and retain more (Thats

IS¢ .".:l[:-|l. computers than : — :
v ot Bl I'he Family Macintosh




If grizzly bears can’t survive,
can we ?

LINLIMITED EXPLOITATION OF NATURAL RESOURCES
THREATEN BOTH BEAR AND MAN
CAN WE COEXIST?

Not without your help.

QUK TASK IS TO ACCOMODATE BOTH OF US FOREVER.

Call or wnite
@ Craighead Wildlife-Wildliands Institute
- John J. Craighead - Chalrman

K J
A 5200 Upper Miller Creek Rd., Missoula, Montana 59803
j“* ‘i & Tel: 406-251-3867



What does it take to be

“T'he World’s Best Aerobic Exerciser’”?

It takes a NordicTrack.

By simdating thee modiom Ol oo
i il !.---II '-I'llllll:_l l-"-.llI I_l Illll k. II- L1t |'_\.|:"'\.

B Independently

Adiusiable

Upper-
4

Boay
L

A YR LS )

Easy on vour joints.

' i |
iy NOorthe 1 rach

offers a patentod Exerciser
."url'l" 'I'II l.'-'l {d Fiy |'I

B Elactronic
Feadhack

B Stand-Up Position

WO ROYI TG &
SV On YOour ok
B independently
Adiustable
L ower-Body
Exsroiser

ANC KNees

A fast, effective
workout.

As ke as 20 minutes
Inee Hirmes 2 woeek 35 all il
ks A NordicTrack B Smooth. Quiet Operation
WO BOUT IS TOTY

Mt and calories thar

i f B Fatented Flywhes! and
Lip 1 One-Way Clutch
1 100 Mechamsm Offers
1lor Non-Jarring
C T fiolon

A total-body
eXerciser.
Oinlv o NordeTrack

EXEICISET WOTKs VOUTD Wwihoie s !'-.

B Adjustable
Elevation

armns, legs, hack and stomach tor a
; 5 | ]

| '|.||_' 5 UMY SO RO N0 YU LT
. { ] .}

|||_| i i1 s | I T | :'l 1R "% I“Il

B 30-Day In-Home Tnall

Call Nordiclrack today! FREE Video

1. 800- 441.7891 4 and Brochure

Fxt. 2a%i

Call or write o Nordse Track, Dient 245064
I 'I' L I|| i I |'i"||| "_I'I-'-.l {

ordicjrack

A GML Company
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HUMPBALK WHALL $EA OF CORTES.

OME OF MANY TYPES OF WiHALES,

INCTUDING CREY, ORC A, BUE, AND GIANT FINBACK,
THAT BITHER LUVE Ot MICRATE TO THESE WATERS
COMNUDERED AMONG THE UCHEST N THE WORLD:

SAVOR THE WHALES.

DU HAVEYOU EVER DREAMED OF LOOKING AT A
 BUE WHALE AND HAVING IT LOOK BACK AT YOLP
ﬁH EACH AND EVERY YEAR THE WHALES COME
00 MAKING THE LONG JOURNEY TO SWim AND BREED
e | INOURABUNDANT WATERS.
[T 15 THS WHICH HAS MADE THE SEA OF
CORTES ONE OF THE BEST WHALE-WATCHING SITES
IN ALL THE WORLD. IN FACT THERE ARE OVER 850
SPECIES OF MARINE LFE IN DUR SEA.
BUT IN MEXICO THERE 1§ ALWAYS SOMETHING CLOSE 8Y TO
FULALL ALL YOUR DREAMS, o -
WHETHER YOU DREAM |

OF PLAYING THE BREATH- £l =)~
i

TAKING GOLF COURSES OF
MAZATLAN AND LOS

CABOYS, GAZING AT THE
WONDER OF THE NATURAL
ARCH AT CABD SAN '
IICAS OR EXPERIENCING
THE LIVING DESERT OF
BAJA, YOU CAN HAVE IT ALL IN ONE VACATION. COME
UVE YOUR DREAM, COMETO MEXID.

TO MAKE YOUR VACATION DREAMS COME TRLE,
CALL 1-B00-44-MEXICO.

EVERY THIMNG YOU EVER DREAMED Of
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"Nice
place you

oot here”

With comentitios ke concert-ball €0 sonened® . lecather-trivnmed secllfrgl cireis, aerigd diial-zorne

clirmete cordrod for driner and frons-seat passenper, the Eighty Flphr' 158

soociedd Folitiom s the perfect place to entertain friends Tust o

clofrtDlcime wex tebent they reftese (o lecee, Call T80 G200 08

Demand Better. Eighty Eight LSS By Oldsmobiie B
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SPEED SENSITIVE STEERING.
THE AUTOMOTIVE
EQUIVALENT OF

Having Your CAKE

AND BEATING IT. '1OO.

Li hiehvway spesds, voo want g
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Dancing to a Requiem:
Lament for the Bears

N the cool mountain {oress of
weastern Turkey. a brown benn
MUrses at his mother's side

Panchers appeisr. The mother i
killed and the cub sold 1o Crypsies,
Who plerce s nose and insert o
steel nng, probably the first of
many in & hard career. The animal's
ordeal has begun; next be must sub-
mit—likelyv beaten inta obedience

Black Cloud, & nine-month-old
cub underpoing training (above
rtadit), will soon join other bears,
such as 4 chained older veteran
(above), and carn his Keep dancing
ofi the streets of Istanbul

Produocer Sarah Cunliffe first
lgarned of the bears” plight throwgh

BATIC=EL ULUGEiis 1B

L] ] ¥

u newspiiper advertisement spon-
sored by the Libearty Campaign.
This international effort was
launched by the World Society for
the Protection of Animals [ WSPA)
to rescie dancng bears, many of
them starving and blind

A common speciacle in medicval
Europe, dancing bears still shuffle
on ¢ity streets in eastern Europe und
Asin. Tounsts pav about $15 fora
srapshot, epcoaraging o system that
I5 both illegal and cruel

EXPLORER's “Last of the
Dancing Bears™ poes undercover to
expose this aspect of the illegal
tricke 1n brown bears, whose num
bors have beoen soverely reduced by
poaching and habitat loss, The film
reveals the hideous conditions that
exploited bears must endure

BITs §F OAAAT WAFIE FRLMHC .

WA PA official Victor Watkins
arid his tenm penctrate Grypsy camps
with hidden video cameras to dis-
cover captive bears, Hundheld cam-
eris record dangorous raids with
Crreek and Turkish police to confis-
cite the ammals

In one might action, 12 bears
chiained 1o rees in o park i Istanbul
Are rescued, A tpmi:_j_ht shimes on
Hlack Cloud, and the cub is freed o
begin o journey to a néw life—m o
sanciuary akin to his natural habitat

To Gypsies the trade of dancing
hears 15 an ancent trachton, One
owner savs, "1 want my sons to do
the same work 1 do. If they 1ake the
hears away from us, | don't know
what we'll do. | don't know how
wie'll Ive.”

WSPA supports long-range plans
1o find Crypsics other kKinds of work,
bt Victor Watkins vows that if
dancing bears reappear m Grecce
or Turkey this summer, Operation
Libearty will act again to end the
macabre dince

““Last af the Dancing Bears™ air
July 10 on EXPLORER, TRS Super-
sation, 7 pom. ET.
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All because Ms. Tatt has them study their own
WWTE, OV -II-.i.'.. Pennsylvania. Thev bévin by investhzating its

wrchitecture, exploring everything from Greek
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A Cab Fleet That's Clean.,
Green—It's a Natural!
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Reining In the Impact of
Wild Horses on Islands
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Tricky Angler, Goosefish
Itself Attracts Fishermen

he biack sea bass never had a

prayer. The oceun floor,

greenish brown and secmmg-
ly empty of danger (above ), sud
dienly gaped: A cavernoos mouth
created powerful suction and
enguifed the hapless bass, Oflen
described s mostly mooth with a
tall attuched, the American poose-
fish had =struck agaim.

Four feet long and wetghing about
M) pounds, this species is one of
more than two dozen m the EMRE-
fish family of anglerfish. All have a
buili-in fishing pole, a long spine
ntop their massive head with o
fleshy end thot wriggies like n worm
With it the goosefish entices fish,
lobsters, and even diving ducks

But the tasty meat in the goose-
Fish s tmil, sold a8 monkfish and

LT s WFFrdd i, AR s E (BOTH

hilled 68 pods min's lobster, i foning When a Tree ]:'El."b. in the

more commercue! fshermen. With
groindfish such as haddock sand

Aounder severely depleted m Atlan- &

tic waters, flects of rawiers seek
new species (o exploit; they havked
up some 17,600 tons of goosefish in
1997, These bizarre battom dwell-
ors, iologpsts fear, wall soon join the
list of overfished species

Hot Reading: Notes From
the First Atomic Bomb

mtarmnation of o renowned

archive has spurred the

mvention of o new radiaticn
detection device, a “wallle tron”
that scans paper.

Smoe Workd War 11, amifacts
and documents from the Manhattan
Project, which designed the Tirst
atormic bomb, huve heen stored
the Chicago brimch of the Mational
Archives, Two vears ago 4 phvsicisl
there found an etght-inch metal
rod tn 2 box. He sent it to nearby
Argonne National Laboratory for
analysis. It was o uranaam sod,”
says health physicist George Mosho.
he unsetthing discovery prompt-

ed examination of all the project’s
materal, including 1,504 note-
books. Radiation contiimination
was suspected, but no one had ever
built a detector for paper. Mosho
andd colleagues developed the watfle
irom, with sensors mounted in top
and bottom frames (left, with scmor
techmician David Jones ). About
one-third of the notebooks were
rathoective. Although not consid-
ered a health risk, they have beén
replaced in the archives by copies

Nationagl Geographic, July 1994

Forest, Wildlife Hears

nere's life in dead trees. ™ says

Melamie Lupien-Faver, a vol-

unteer for an unuscal wildlife
real estate partnership— Amimal
Inn. The “inns™ promoted by the
partnership are dead or dying trees
that birds and snomals. such as this
marten (below), need for shelter
and 1o ruise thelr young

Animal Inn, which began as a

HMEFFIN IHTARANS, LTI ST

mRHEEIEsER, . ITILCTE

Li. 5. Forest Service project m 1S,
now has eight privite nnd public
pantners. The goal: Make & land-
ownér think twice before felling that
stutely old snag, unless it's a hazard
o people, Lupien-FPayer points oul
that such trees benefit more than

1 3} species of tirds, mammals,
reptiles, and amphimans.

Josrs L. BEuor




On Assignment

photographer Jogs

anoted [or his whim-
sicnd eve, takes a break with Boston
College mascol Brian Falvey -Ju:n:g
coverage of the Massachusetts capi-
Ll fOf thas month s issue. 1 'm alwavs
runming into cagles.” savs Joel.

whi documented the real thing for

g ey winge with an ..'.|_r'_:'l_'

SARTUIHI

ATINKEL & ELla in [ 3 rUm ot

“Engles on the Rise™ {NATIONAL
CrEoGRAPHIC, November 1992)

lovel moetally recalls Bostonians
pride i their cuasime, From hushed
rotel restaurants io rowdy street fes-
tivals, he says, "I never met a bowl
of chowder | dicdn't hke
result, he 0ok away i |t from this

“1 gained ten pounds

AL

assignment

[L SAETTH

ataff photographer Esvory
BsTor (lower left) feasts his eyves
1 Y0 feet below the surface of the
South China Sea. us he and suthor
Frinck Goddio examine the remans
of the spamsh galleon San Dievo for
this ISSGE

Durimg 31 years at the magazine
Emory has shifted from early under-
watar work ns a scuba-diving shoot-
er to primeering the ose of lighting
and remote-control photography in
the deep ocean, With Society toch
mcians he designed and operated
cameras that recorded life i the
L2, 000-fout-deep Cayman Trough
anid beneath the NMorth Pole

He was also the first to use a sub
mersibie as awiidiife blind to photo-
graph deepwater sharks { dovember
LGRS ). More recentlv, he uwed
camera-inden robats directed from
the surince 10 explore [ife in the
leeming depths of Iapan’s Surugas
Hay (Cictober 1990

‘People call me the Nintendo div
Er, says Krstof, "Bot I'm ;*::u:r'-. 0
do it with muchinery these davs. ['m
there for the images.”
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[ts Hawaian name 18 10, and some islandd- prey. To save endangered species, it 15
ers consider 1t to be a spirstual puardian vital to protect themnr hahitais and under:
of thewr families. The only hawk endemue  stand the role of each species within thi

to the Hawanan Islands, the 10 18 often  earth's ecosystems. As & global compori-

seen sparmg above the lorested volcame  tion committed to secial and environmen-
slopes, Hawanan hawk populations ar tal concerns, we hope to [oster a greater

al present stable, but preséerving  whal awareness of our common obligation to en

remains of its sland habitat 18 crucal to sure that the earth s IHe-sustaming ecology

the long-term survival of this natve bi'd  survives mtact for {uture generations.
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