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San Dic:m::-—
Where Two Californias Meet

Bounded by ocean and mountains, blessed with an appealing cli-
mate, California’s second largest city has evolved from a sleepy Navy
town to a center for medical research and high-tech industry. Fading
continued growth that threatens its guality of life, San Diego finds
1ts fate increasingly intertwinegd with Thuana, it8 burgeonmg Mexi-

can neighbor, says Neil Morpan. Photographs by Karen Kasmauiski,

I Dream a World

A selection of partrazls from a4 naw hook and traveling exhihition
tafees viewers tnto the lives and hearts of black women who have
- reeaee  helped change America. Photographs and tnterviews by Brian Lanker,

with a foreword by Moya Angelow.

The Quest for Ml 2
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economy find their task ever |'I|.J.r-'.|.r_'" Fred Hopgpod and photogra-

pher Greorpe Stemmetz follow the seekers throwugh qungles, deserts,

Arctic wilderess, and computer-pgenerated vistas of ear th's interior,

Tragedy in Alaska Waters 2

Once found, oll must get to market. Douglas B, Lee fle'P“i"T‘-' o

the disastrous conseguences of a tonker rmin aground, Photographer
Natalie Fobes records the impact on Prince William Sound

Elephant Talk 2

[Fsing low-freguency sound maudibie to the human ear, seemingly
stient elephants keep up a steady flow of communication with one
another, Katharine Pomyme and her research team developed sophisti-
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The Many Lives of
Old Havana

From Soto to Hemingway to Castro, Cuba’s past 15 aiive in Pl

r i ] A s RO L TR L
crowded old quarter of the capital, where a massive restoration
effort proceeds amid the tempo of evervday life. By Joseph Judge

with photographs by Jomes L. Stanfield

[COVER! | 'u' gly protected by an adult fermale, a buaby elephart heads for

Wigter it Hotsvwona § Chobe II'!.'.'I.I' Phorograph by Frans Lantimg
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with trainers at Sea World, one of the world's large

By NEIL MORGAN
Photographs by
RAREN KASMALISK]



2 AND HANDROME. Califormia's secomd [arpest city 15 ridine g crezt, With a

ase of more than 20 percent sunce 1980, San [hiego rmnks as the fastest
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IS MIDNIGHT, moaonléss and surreal, af

1 busiest border crossing in the world
On scarred hillsides and riverbanks that
arestudded with U, 5. Border Patrol sen
sars and prowled by bandits and rapists

hundreds of Mexicans huddle for the run of

Lhetr lives. Ther eves shimmer with dread and

hape, here al the sagging south fence of my
hometowrn, rich and begutiful San Diego

La Linea, they call our nation’s |,950-mtle
southern borcder. It s o hne etched by cram-
bling barners and lives; by irontes of peogra-
phy and hstory. Desperate millions have
come from Mexico's interior, hoping to cross
over Lo Lines for the same reazons that ances-
Lors of other Amencans left Ireland or Norway
of China, Their families are hungry, and there
e no jobs, The largest throngs seel out T
juana, & city of more than & million in Baja
California, in Mexico's northwest corner
e putnd Tijuana
River, the migrants stand along a mile of

In blackness now bedide |

leves, walthing three border patrolmen in
='.'.'l.'.. -1 'L'l'lll'-l | S 'J-l. FUT o ) 1-.| WAF WAL
ons. Foreach lawman there are perhaps a hiin-
dred Mexicans, Overhead, an agent shuttlesin
a helicopter, his searchhght cutting a white
swath along the border. The migrants await a
quicter moment to start their dash across field
and freeway o the fabled land of El Nort:
the Motth

When thev ran, we grab as many os we
can,  an agent savs. Y 'We take them back to

the border, and they try again, Eventus

most of them get through, They can 't get jobs
withott papers, but we can 't expect emplovers
to t2ll if wark cards are counterfeit.”

-"'.j--l'.-.- ] =L | |-|;|I:'|I' ill'-". L :.' VEE ]II i T
flicker of a dvine campfire, three figures cling
ta one another. The smaoll oné has brown sao
cer eves. He stands between o young man and
woman who clutch plastic sacks, the only lug
gage of this migration. I crouch near the child

“Buenny darde | say, “"Good evening.’

I dmo e Hama?— What is vour name 7"

He looks up at his mother. Y Carlitos,” he
'.'.!'|:1!.|'.'--

I ask where he comes from. His mother's
Iace soltens ina small, puzzied smiie. * Micho-
acin;” she prompis. It is more than 1,200
miles to the southeast
*Vava con fhes, Carlitos," 1 say, “Go with

1." His parents’ warv eves follow me as |
rejoin the Border Patrol

An hour later the levee erupts in o frénzy of

-:I

CALLOW CREW of recruils line up jor their

firat swim at the San Diege Nooval Troining

{_riler enot carmnp i S DN e '..:!!-I' % il

vear. Cht on the open seq, o Navy pilot

rakes an F-14 Tomoot up for night {arading
praciice omn an alreraft carrier, With T
heaviest concentration of naval boses n the
Lintted Skates, San Diego County (s home
to 140,000 getove-duty mulitory personneld,
pricitidimg 30,004 ar San Diegeo Naval
Station, 28 000 at Miramar and North
fsiond iNaval Arr Stabvons; and 36,008

at Camp Pendleton Marine Corps Base

|
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maovement. I sit behind & helicopter pilot as he
broadcasts to agents in the war wagons below
"About 200 peaple are running toward the
{reewany. Lols more s
beach. Your best chance is in the field.”™

apothightswhirl as the Rgents seize MIgrants
nearegst o them. Our searchlight plavs on a
swelling group of migrants not yet hand.
cuffecd. They squat, in the way of peasani
farmers, their hands in the air. In the glare of
headlights nearby, migrants vault freeway
divider walls and flee through emght lanes ol
speeding traffic. About 30 migrants died this
way last year m san Diego

suddenly that skirmish ends. But over our
helicopter radio come shrill Border Patrol
volces

anting west toward the

“Lisa! You gol people coming uap

PLAY 15 HEALTHY for any young primate.
Gordie the portlla enjoys a viporows ssing
by JTounn Thomas during his chechup at the
world-fomowus San Diego Zoo tn Balboa
Park. Many of the zoo's gorillae, inciuding
Gordie, roam the expansive Wild Amimaol
Park north of thecity, Aided by reprodii
tive researcht, e soo and park hawve
ernjonied notable success n encouraging
garillas and other endangered species

{0 propaga e

Apents riding all-terriin vehi-
cles along dark trails a mi
tercepied A column of migrants trudging north
through the chaparral of Deadman's Canvon.
Another little border incident begins.

Hours later [ walk through holding cells
among hundreds of Mexican men and women,
looking for a child with brown saucer eyves
Cariitos s not there, The agent at my side won-
ders why | am smiling

behind you!™

e 10 our east have in-

AN DIEGANS never expectod to be in the
maelstrom of social change. Still pre-
dominantly white and middle-class,

they have cherished their cul-de-sac
in the southwest corner of the country, walled
in |II'|' ot bl .-l.'III. '!'I'--I'III.T'IlilI|!|:- Il'-. ];ll"- .'1'I.|IJ|-__':F."]|";- K]
ieir north and the Mex)
can desert to their south
MNow Mexico spills over.
some of its best and bright
est are moving to Tijuana,
anxious to prosper in trade
between El Norte and Pa-
cific nations
More than three million
Mexicans and Americans
live in these conliguous
metropolitan areas, shar

INE & SUNNY SEash e hittoral
ane ite amiable climate
They also share the psychi
kinship of migrants. Many
an both side: have moved
from elsewhere within their
own countries; they have
placed San Ehego and 15-
juana high amaong the fast-
est growing cities of thewr

respective nations. HBoth
nre  voung cities, late
bloomers: thal thrive on

new ideas, new fhces, per
pelual evolution
Academic visionaries helieve these cities,
the largest slong La Linea, could become a
ransborder megalopolis, a blend of cultures,
of Yankee capital and Latin labor. But their
mutual size; clout, and goals are matched by
pwhward contrasts in hentage, custom, and
povernance. Few neighbor nations share so
many common interests and collide over such
irreversible differences. Nowhere else 14 there
s0 lengthy an open border between Third
Woarld and First [tis said in the streets that the

1 1 - 1 5
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twio cities Are married but have not made love.

San Diego is a filigree of neighborhoods and
subcities that sprawls 50 miles porthward
from the Mexican border, linked by canyons,
bays, hills, parks, and freeways. At its north
is the 17-mile cushion of Camp Pendleton
Marine Corps Base, a welcome barrier to ur-
banization spreading from Los Angeles and
Orange Counties, San Diego County, about
the size of Delaware and Rhode Island com-
hined, has 2.3 million residents, half of them
within the city. Like San Diego City, the coun-
ty's coastal towns face bays or 2ea. Four out of
five county residents live within 15 milesof the
coast, Settlement thins in the brittle forests of
its arid hills and almost disappears in the
desert, where the Anza-Borrego Desert State
Park stretches 34 miles along the county’s east-
ern side. In between rises San Dhego's own
great divide—6,000-foot mountains of the
coastal ranges, dotted with oaks, cedars,
pines, and red-barked manzanitas.

For vears this confining geography isolated
San Diego and shaped its history. The first
European to see Californin was the Portuguese
explorer Juan Rodriguez Cabrllo, who sailed
into the bay in 1542, Sebastidn Vizcaino made
his landfall in 1602, naming the harbor San
Diego to honor the Spanish Saint Didacus. No
European appeared for the next 167 vears. San
Diego hecame the first permanent Callfornia
community in 1769, when & fearless Francis-
can priest, Junipero Serra, journeved from
Mexico with Spanish soldiers to build his mis-
sion on Presidio Hill. But Spain vielded Cali-
fornia to newly independent Mexico in 1822

In 1848 San Diego became a border town
through the Treaty of Guadalupe Hidalgo,
which ended the war between Mexico and the
United States. That treaty set the mternation-
al boundary one marine league south of San
Diego Harbor, a valuable prize for the U. §

Transcontinental railroads were built into
San Francisco and Los Angeles, forever
branding San Diego as a spur-track city. Even
San Diego's hope of maritime dominance was
dashed when Los Angeles completed an artifi-
cial harbor in 1911. That fueled San Diegans'
hostility toward the metropolis at their north.

NEIL MORGAN Is the editor of the Pulitzer Prize-
winning San [hego Tribune, serving a city he
uclopted 40 vears ago. This marks his sixth GEO-
GRAPHIC article, KAREN RASMAUSKI's photo

graphs most recently appeared in our April 1989
article on radiation

San Diego— Where Two Californias Meel

Instepd of wooing factories and tankers,
San Diego established itself as a preeminent
residential city, There isnooil to be pumped in
San Diego. Its dwindling farmland reguires
intense irrigation. Most of its water and power
come from far away. But San Diego air and
baye and parks remain relatively unsullied, its
trolleys purr along, and its freeways usually
work. It iz rich in space and parkland ‘and
health care and unmatched in climate, Its
schools rank above the Califormia average,
and its university and research campuses are
acclaimed. Almost 50,000 pleasure boats
throng its marinas and bays. There are 70
miles of public beaches, 70 golf courses, 58,000
hotel rooms, an -array of health spas and re-
sorts. Such amenities attract some 30 million
visitors a yvear; tourism spurs the economy.

So does high-tech industry, which produces
goods delivered not by rall or sea but air. The
bills of lading list excimer lazers, cancer-
imaging devices, pregnancy test kits, mono-
clonal antibodies, plastic-bomb detectors,
neural-network computers, and a thousand
other products, all part of the harvest from San
Diego’s hybrid of science and commerce.

“Intelligence,” Gail Stoorza (Gill assured
me, “has become the economic engine of San
Diego.” It iz a reassuring declaration from the
chairman of the Chamber af Commerce,

Among the ten most populous U. 5. cities,
San Diego has the highest proportion of college
graduates, about one in four. “The kind of
San Diegan we hire,” says Tim Wollaeger, an
executive in a biotechnology firm, “isa Ph. D
microbiologist, three vears out of school, start-
ingat$55,000. Oran M.B. A, from Harvardor
Stanford, starting at 370,000, And thev're
likely to be married to each other."

HURRIED TO KEEF PACE as B{-yvear-old
Roger Revelle strode across the campus of
the University of California, San Diego
(UCSD), While director of Scripps Insti-
tution of Oceanography, he helped found this
university in 1960 by recrulting facuity mem-
bers whom he considered academic rebels.
“There was nothing here but all this
beauty,” Revelle said softly. We stood on a
scenic cliffside knoll near the Institute of the
Americas. “1 was called chief campus officer,
but of courze there was nocampus at that time.
I brought about 20 great scientists to this hill,
and most of them joined our faculty. They
gave us a yeasty, innovative university that

183
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was distinguished from its birth." The schoeol
staked out science and technology as its pre-
eminent role, but early in its development it
began to diversify.

We watched a distant aircraft carrier inch
ncross an empty gunmetal sea toward port,
The cliffs to the south, shaggy with eucalyvptus
and palm, curled out into the sea to enclose the
suburh of La Jolla. To the east, along terraces

WITHIN SIGHT of winter's gray whale
mugrations; Tom and Sandy Henry enter-
tain above La jolla Bay, La Jolla has
become a respected center of education.
Saye the author, a longtime resident: "This
area used to be known for its old money.
Now it's known for its young hroins.”

San Diesgo— Where Two Californias Meet

that rise to the mountains, new buildings glit-
tered for miles; they are the core of a modern
San Diego built on the business of technology.
To this same cliffside Revelle enticed Jonas
Salk, anational hero after he developed a polio
vaccine, The Salk Institute, opened in 1963,
has provided lnboratories and sanctuary for
reflection to men like Francis Crick, who
shared a Nobel Prize for describing the struc-
ture of the DN A molecule, and mathematician
Jacob Bronowski, the host of public televi-
sion’s The Ascent of Man, Salk, 75, works high
above the sea in an airv office
“Something in San Diego is attracting the
right people, " he said. “It"s not climate alone.
Acntical mess of talentisdeveloping. San Die-
go's future lies in science serving humanity.”
Salk's institute and Revelle's university
grew side by side. With 16,000 students in
1988, it ranked first among public universities
in percentage of gruduates enrolling in medical
schools and first in those going on to Ph. D). de-
grees. Its faculty includes five Nobel laure-
ates. Fifth in the nation in federal research
funding, UCSD is & major factor in the esti-
mated one hilhon dollars in research money
that flows into San Diego County each year.
Through the prestige of its medical school
and its early emphasiz on biology and genstics,
UCSD has become a center for the voung hio-
tech industry, which has perfected techniques
for altering minute parts of living organisms
and cloning themn for medical use. In 1976
the Scripps Clinic and Research Foundation
moved from downtown La Jolla to a campus
beside UCSD). Scripps hassince grown into the
largest private biomedical research institute in
the world.

ATE ONE FRIDAY AFTERNOON I joined its

research director, Richard Lerner, 51.

Many of his unconventiong] staff of

about 500 M.D.'s and Ph.D."'s; some

dressed in jeans, T-shirts, and running shoes,

were milling about during their week's end

social hour. At the center of the hall, with

glowing red panels like a surreal jukebox, was

a Cray supercomputer, ringed by the labs of
biologists and chemists.

“Biotech is the future of medicine and
health care,” Lerner said. “Because of it
diagnosis and treatment will become more
computational, more mathematical. Comput-
er and laboratorv are its twin arms. Scripps
already receives millionz of dollars a vear

185
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dizcoveries made oy thizs faculty™
whose institute receives more
research funds from the National Institutes of
Health than any other private organization,
believes this chiffside has become a sort of
shrine to research: “Here are the results of
three separate visions: Revelle's, salk's, and
wirs, You ¢ould hardly put three such institu-
tions in sight of each other and lose the game,"

Cmne big winner was Hybritech, & biotech
firm begun tn 1978, just across the avenue
[t was the first drug company 1o market
monoclonal-antibody technology, developed
totreat certain formsof cancer. Aschief execu-
tive, Ted Greene, 46, negotiated Hybritech's
sale in 1986 to the pharmaceutical giant El
Lilly for 480 million dollars. When 800
emplovees divided 80 million dollars of the
sales price, San Diegans grew curions abouot
biatech, So far the city's 70 commercial bio-
tech firms employ only about 2,700 people
I'hose attached to Scripps and smaller
reseirch groups double the number

“San Diego has thiz appetite for risk tak-
ing," Greene said, guiding me among white-
coated scientists in their labs. " Even the city's
lack of social roots 1s productive. Peaple are
used to trving new things. In biotech this is like
the Texas Panhandle in the 1920s and '30s. We
are the wildeatters, waiting for the corporate
giants to step in when scientists hit it big.”

from
Lerner,

AY DITTAMORE, 46, & native >an
Diegan, returned in 1982 atter nve
vears I Europe and noticed how
the city's pace had changed

“l found a different breed of young
people,” he told me, “If | wanted to see them,
it wouldn't be over some long lunch. It was for
breakiast or a quick sandwich at the office or
racquetball after work. A new work ethic, a
new commitment had swept the city.”

Newcomers have accelerated cultural
change. William Jovanovich, one of the more
innovative New York book publishers, star-
tled competitors by moving five book divisions
to San Diego in 1980 and establishing hiz own
home here. “1 came out of sentiment, " he told
me. "1 love this city.” At offices in downtown
»an Dhego, 400 of his emplovees edit and pub-
lish all the books of Academic Press, the larg-
est U, S.-based scientific publishing firm,
along with 95 science journals,

Even the San Diego Lo6 and the Wild An-
imal Park are frontiers for science. Dwep in

I'J-_h:

Balboa Park, nesr its theaters, museums, gar-
dens, and galleries,
CRES, the Center for Reproduction of Endan-
gered Species. Research [Director Werner
Heuschele and hiscolleagues use their findings
to help troubled =pecies such as cheetahs,
gorillas, Chinese monal pheasants, and white
rhinos. The Wild Animal Park hatched the
first California condor chick in captvity
“There are anly 30 of these great birds left,"
Dir. Heuschele said, " Butnow two others may
e on the wayv, 3ome of the birds raised here
| he released in the wild."”

Cther nations tum to CRES, It has helped
breed Przewalski's horses, which had disap-
peared from their habitat in the Gobi desert

are the laboratories of

wi
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Jr., led me through 33 acres of greenhouses
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In Lthe 19602, whin land and waler prices
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alled a Navy town,” savs Rear Adm. Johr
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omplex of Navy and Marine Corps bhases
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the primary political issue. Erni¢ Hahn, 69,
nopes 1o atiar K the i!"llll'r m of urh
by rebullding the city from within.
ping village, Horton Plaza, has helped rejo
dyving downtown. “l don't know &
city in the United States that has the assets
and opportunities of San Diego,” he savs.

But it's U provincial., There's nol
enough visionary leadership, nol much sense
of urgency
mway. We necd o strong regionad plan for these

an spraw |

His shop-
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| Nale LoD s 4 greal resource wastie
L& cities that we call »an Diego
Mavor Maureen O Connor, 43
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sitivities, She has convened the San Lhego Cit
's Palacio Municipal in
th Tijuana's own regidores,
and the Mexican group has met at San Diega's
city hall, She kas set up an emergency rado
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resorts, the spa charges $3,.500 a week,

proudiny persondl pnstruciors [0 Juiae

each elient thri -Jr'- progroms of physical

il menial THneEss

thing seems to stem the flow of
At the primary border crossing from
TiHuana into San [hego, immigration and
custom: agents operate checkpointsin 24 [anes
of tratfic. Une night | watched as a8 woman o i
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drisgs

psked o open her triank. The

siench O marijuana—a  hundred
15 0l i

[ !
2 O, OO0 — overwhelmed the a

SwWeet

[T with & street vadue of $80,000 1o

Ml Tumes of a

she stared wilidly at

thouzand idling engines

and tears welled up in

Lhe agenl as
her eyves, and he snapped handeuffs around
her wrists,

Dirugs have made stregt gangs a major crims
nroblem. To see them in action, 1 rode on

patrol with San Dhego Police Sergeant Ted

National reaerppiie, Augnst TORQ



Wiims. His detanl seeks to control an estimated sleep, Uur work used 1o end when thi

5 UL 3 auths whom POLCE | Al '_':'I'I;T-'!‘I.Ir";.'l':'- closed. This stuff goes on to davhreak "

lerritorial battles between two drug-dealing At Azalea Park, a tidy green enclave in

proups, the Crips and Pirus, have sent the San  middle-class City Heights, Mims and his men
[hewo homicice rate soanng., with 24 deathsin  interrogated 18 Hispanic children who stood
|988. Before ton o'clock that night we had cheerfully with their hands against the wall of
withh Lo Lthe scenes of two drive-by shootings  a park building. Mims had interrupted 14- and
and seen the bloody victims carmied off to  15-vear-old boys and girls being imitinted
ospitals the Fast San Diego CGrang. Their nicknames
Aswe pulled up at 30th and Impenal, where  were spraved on walls in an elaborate scrip

bullet holes riddle storefronts, several dealers Detectives were filling out interrog
hawked drugs. They darted into the darkness  lforms and photographing each vouth,

at our approach. Skeletal prostitutes strutted looking children,” Mims said. “Thi=s i= o
in the glare of traffic signals. “They're crack  Jumtor gang, sort of a Cub >coutl pack. Bul
hookers,” Mims =aid. “Addicts of rock co- someday we'll pick up one of them on a

caine. Crack addicts never seem to eat, never homicide by knowing his gang name. Now
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CALIFORNTA'S fastest growing minority, Asian Americans account for 8 percent of

San Diepo’s population. Cambodian Pha Mann and his fomily (obove) [ive tn Crolden

il

where many Southeast Asian immigrants have seftied. The cify's homeiass

(right)

- ' i ] w | B
are cared for af shelters '-!||:-'.'-".":'L'I_I by civie leaders like MelDonald's herress Joan Kroe

we'll just send them home and hope they go.’

MNear midnight, the detectives gathered in
the canteen of the Southeast Area Police Sia
L1om

|
sLreel Clof

I their rageed
py group. But

to share information

nng they were a mol
they are elogquent and zealous to head off a
deadly crises in street crime

As Mimis finished a take-out barbecue meal,
his radio blared with a hospital report. “To-
mght's score,” he said, “1s one Cnp who's
good only for organ transplants and a 17-year-
nld Pira who'll never walk again.”

By dayv this violent southeast neighborhood
2 hrushed with the same benign sheen as the
rest of San Diego: Poinsettia trees and jade
bushes bloom in front of cottages with pleket
'In San Dhego,” savs Tom Pavzant,
“it's harder

fences
the superintendent of city schoods

to see the povert)

HE RACIAL BALANCE of San Disgo
= in flux, with the population of
Hispanics and Asians increasing.
Hispanics make up about 17 per-
cent of thecounty total of 2.3 million; 9 percent
re Asians, 5 percent blacks. In the center city

£

and in city schools, minorities become the ma-
jority. In contrast to many cities, nine of ten
school-age children are in public schools; there
has been relatively little white fhight. Aboul
ane-fourth of San Diego city school pupils at-
tend 45 magnel schools and programs, many
through interneighborhood busing. The Rev-
erend George Walker Smith, whose weekly
Catfish Club luncheons are a popular interra-
cil forum, told me that "“two things people in
san Diego can't complain about are their
schools and parks, This is still the most ivable
city of its size in the nation

Yet, many San Diegans don't realize that
their city has swung ramdly away from its pro-
vincial Anglo tradition. “But for me,”
superintendent Payzant, “its diversity 15 one

of San Diegn's blessings. Bul we

R

nave nol
learned to chenshit and make diversity aloun:
dation of our civic life.”

Deep in a tough Hispanic residential area,
SAn Rachael Ortiz,
developed her Barrio Station as an oasis of
vouth facilities: After serving four pnsen
terms for heroin-related crimes, she turned to
As she led me through

afn i lled LheEan,
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Hispanic voungsters
Like mamy A mieri-
cans. she s critical of the ow of undocument-
Viexico
Ul many oLhers are

through, she said

pthir resident F|:-;;..||:

el migrants [rom ‘mome af them
want to make o lifte here,
Just people running

hey are temporary peaple. 1t shows in the
way they live

Some of that hostility exists becnuse desper
ate migrants seem to threaten the job security
of established Hispanic residénts on both sudes
of the border. About 7,000 Tijuanans cross le
into San Ihego every day to work al
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gally

Siear
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still, life is
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n Mexico,”

Downtown Tiuana is
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DECAUSE There 15 858 pressure
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Barbara Jordan
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Cloria Dean
Randle Scott

Flected frest biack presiden
f e Cetrl Seonts tn 1975
SO 18 now presudent of
Bennett Collepe in Coreens
harao, North Caraling

“Every black person who had
sare midasire of achievement
iard msibility was my hevo

ol I il rIII:'.'.':__'I'f Vi hare
o twave a base. I see on whose
shaniiders we stand. Somie of ws
pil throwgh only hectiise they
fain L And thuat 'y a onifical
FESHIOA |'-'I'III.':':. |':'I -'II:| gErCraiiomn
you're i, o help provide the
showlders, the direction, arnd
(He HPPOXT TOF TROSE gEHerdizon
who come belpind

“T think wihare children
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Willie Mae
Ford Smith

K nowen as the mother of
gaspel MNSIc, Soith -'..;._-:
-|.'..-; and preachied through-
et thve country. Im 1988 thi
National Endowment for
the Arts recognized her as
dnt oulslandmg Amierican
folk arfis

U e wonld go fo
therr meelings, (e preacher
WA ey, CTou can s
doent there, you don't need
fo come up here. Don [ et

ELRLL AL i You a
1

SRR g T d e .J.-."r.' | . W regllaEss
M respect dai all, Well it
don’t make no differetice to
me. So 4 turn around tnomy
pew and sing te that awdi-
eiice. INexl thang | femoer
Coomie on up here, gel up
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Wilma Rudolph
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Angela Yvonne Davis

Political activist Dawvis lost her teaching position o UCLA
after she joined the Comvmunist Party. Impilicated in a 1970
shoor-gut, she was sought nationwide, enprisened, ned,

anid ] Wi d. She now fedches !rh.".'.'-_mlrﬂ'l ¥ il o e

studies at San Francisco State Limiversity

“It didn't oceur to me when | was fired from my position
that Fuould not fight. That pust was not g possibility,

“I never really songht to be a pablic figure. But that was
iy historical fate, that was a challenge.

“"Black women have had the burden or the privilege of
hemng spokespersons for all the opprezsed in this sociery. And
somtetimies, of course, Mack women have just avgued for the

rogiel for bre faredd.



Sherian Grace Cadoria

Promicted to brigadier general in 1985, Cadoria is the high
ext rarpking black woman in the United States armed forces

“In Vietmam I intervien |'||J_.fl" a protg |"|I__||"rII The colonel
told me I conldn't do the job, “You can’t travel, you can'f
carry luggage, it's too heary. Women can't do this." And 1
sard, "INobody smid I couldn’t carry those hundred-pound
bags of cottort whern I was just a litle child.’

“By act of Congress, male officers are gentlemen, but by
act of God, e are lodies. We don't have to be little weini-
men and try to be masculine and 1ise obscene lanpuage 1o
come across. dcan ke you and flip you on the floor and put
parr arms behind your back and you 'll pever move again,

without your éver knowing that I can do i’




210

Katherine
Dhinham

A pieneer of modern dance,
Dhunham, now 80, rede-
signed the art by intreducing
elements of African ard
Caribbean folk culture. She
foninded and leads the Kath-
ertme Dhnham Museum
ard the Katherine Dunham
Children’s Workshop in
East St. Lowts, [thinos,
where the Hees, She also hai
d Howre i Maidi.

Tt wats in me to dance,
aprd [ had to do it 1o be salis-

fied, [Onee] 1 constructed a

ballet around the simall vl
lage I had lived e in Marti-
nigae. Chir prroduction por-
trayed a part of Mack people
that had not been seen on
the stape or in theater.

"Why East St. Lowis and
why Haiti? They have 5o
sl in common. § still loee
Hairi, It has problems, and
East St. Lowis has problems.
But both places hawe their
strsictiere. The family is very
stromg, | like that becasise ir's
protuthly the only salvarion
for young people. Chir pro-

grar is socialization through

the arts, I zee it as taking the
rough edges off their lives and
trying to channel them inko
ways of thinking and behay-
img that will help them in
other parts of the world.”
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Clara McBride Hale

At ape 63 Morher Hale turmed her Harlem apartment inlo o
home for the care of babies of drug-addicted mothers. She
W returned Tnindreds o health

"My husband died when my daughier, Lorratne, was fiire
and Nathan waos stx. There was mo way wirder the suin that
they would gure yow any other job except domesiic johs. Ana
that means being away all day from those poor little children
e fad nobody. So I decided to take in pther people's chii-
dren, [ raised 40, Every one of them went to collepe

‘I 1969 my davghter sent me a gorl with an addict bahy.,
Irside of bwo months I had 22 babies living in a five-room apari-
meentt, We hold them and rock them. They Tove you 1o tell them
frew greal they are. They're happy, and iftey turn our well,™



[ TRE; l!."."|I|J.!'||I .I!-JIIIlJ'I'I:'.!I B ey .'.'l'llu'. ol Federation if J'lI HTErLE . ”.h'

nation's major family-plasning APENC)

"Although I came from u poor and humble backgronnd, I
did mot come fromia faniily of people who had a porerty view of
the world. I came from people who piewed the world as attain-

n r L ul |.1 i II . ] - ~ . .
e. My mother felt that I should be a missionary nurse [and]

Tl
po abroad to Africa and other parts of the world to serie the suf-
fering. I have been something of @ disuppofntment fo her ideal
froat I theinke I have done missionary work nonetheless

"I want the same things for blacks, Hisparics, and whites
that T want for myself and my child. And that is the ability to

ke charge of our lves and not be victimized by reproduction



Althea Gibson

Breaking the color barrier in
womeni’s tenmis, (sibson [frrst
played in the LI, 5. Natiopal
Championships af age 23

im 195t and ar Wimibledon,
Englamd, in 1951, winning
prestigious championships at
both in 957 and '58. She
Has tamglhit, been a tenis
pro, and served on recrea-
fioseal conncils i New

York and New Jersey.

“When I was younger, all |
did was ride the subuways and
walk parious sections of New
York. They called me a way-
waard child. I kenew whal to
expect when my father came
home. Not g spankin’,

il Iil-'llﬂll'rrl'i' it y .II"!;' f'li‘l"l‘."'r”j
tere dotng their best o raise
ree, bt d just didn't let "em

"I learned paddle tennic
weith o friend of mine on
[43vd Street. The young
boys wiho played on another
court up the block heard
about we and challenged
me. And Iaccepited. [ played
it all —baskethall, shuffle-
board, badminton, volley-
ball. T played and pracriced
mast of my life in Harfem
on boards, on wood, Fastest
conrt surface n the world.

“T ke that I was an
unusual, falented girl
through the grace of God. [
didn't need te prove that to
myzelf. I only wanted to
prove i 1o nry opponents.”







L.eontine '1.C. Ht’”}-’

Elected a bisaop of the United
Wethodrst Clrrch tr 1984,
Aoelly has relired fo a profes-
sorstup ab the Facific Sehool of
Religion oy Califormia
‘I heliere God called
It |"I|': QFela b |II FEETAEEET ] JI
s wrilling fo g [leatl foniimie f
mid if fras been sustained.
‘For me, the crix of the
_.;'l'.'-‘:'-".'-I IMESFIFE L5 LI AT
we stare power. Crie of the
thiirgs wromen bring (o the
ettt bion 45 a mene style of
leadership. I am no less the
tshop. I know where the
buck stops, and wio is re-
sponsiele. Sul il doesn 't
mican | have fo exert power
1t Such a sy that otheér
[rea i l||: [ y are feds M
Lo "-'I|._| dre becidiise of

bittpo I aomg

Alexa Canady

frt 19581 Dy, Canagdy —ai

PIErY L --I'.; canre fhreE firsi

.!.'.'-‘..J'.- rl:l.'.'..'llr i'.'l.'-"-"..']-',:-:!'l:
i the UL 8, She now directs
e PSP '"| at Cheldren”
Hospital of Michigan in

I detvont,

““I trpemke the deoision

abott what you do fora lip-
(g 15 not an intellectual one,
It's really a visceral decision
Some places you feel at
nome, and I felt at home tn
RENPOSUTEErY

‘I used to trase my parenis
i J Ay, "You're FAES LM
mie o be the person you adon’!
want my brothers o TTY
i”r'-rlll.'4 e (LSt ot very - am
pitinns for women still. Youn
tON you wani to be the test
he can be. Your daughter you
it (0 be fappy

S



{nita Blackwell

Blackwell helped orgarize
the challenge to Mississip
pi's all-white delegation ar
e Democratic Narional
Convention in 1964
['welve years later she was
the first black seoman to be
efected mayor in thal state
I his very place
[Mayerseille] where [ am
nowe the mayor, the people
used o arrest me every da)
and harass me every day. |
s involved in the vote
registrafion driges, frymg o

nel _r".'l"_l"lll.' dowrn 1o the court-

ook your otm e in hand
II'.""-.'.-llll.' [ the fane T am
pper the slave owners il
used o pe orer e, J am

treeir mayor. {'mr the judge. "

Guendolyn Brooks

Pulitzer Prize winner for
paetry in 1950, Brooks has
|".rI|.I”|.II-ir ar IJ."IIII-ru. |I R I-I-IIIII'JuulI
to thi Library ..!r' Congress
“When I way 15, I began
writing to peopie like [ames
Weldon Jolinson. He seni
back my manusotpls whith
mearginal notes, little assis-
tances, He thowghe 1 wes
talented and hoped that 1
wonld keep writing. My
parents were delighted uith
all of this airention, But [
weuld frave gone on writing.
“In wriling poétry, you re
rlerested in condensation,
S0 Yo o't [ry to pud all of
d parici 11 IRLPTESSION O
imspiralion on a single page.
You distill. Poetry is Hifi

& " I ] i
distfed
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THE QUEST FOR it
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HE RUGGED HIGHLANDS of Fapus New

Lauines are a land of tootpaths. For thi

most part these are unmapped —even

to & stranger, mvisthle—{or in the jun-
ole o well-traveled path ¢an be fainter
than a scratch, Such trails exist @

N the MEMmary than 1n the ter
patterns of accommaodation to the landscape
discovered over millennia and passed down
through the renerations ke folklore

irekker Teom abroad w |E|-.;- them b
wiatching e back of a local guide: Rirst
snikellke passageway running 30 feet along
the face of a steep chiff, perhaps, then three

tlown the rocky -|||||| f hiitn

quick- BN
vertcal scramble

But there are other paths that are asconspic-

g 'I-. i

| ‘.. i 1 I'-_-. -I_-I_:| I I_I '|'|. ll'. .||_r ||-
kL 11 i Brash _|!|IE I oL OUt on '_l_- I|,'_'-

king for five hillion dollars
| hiad come to Papua New Guoinea following

|"||_']||.

the trek of the ;i finders — people who range
thie carth mnsegrch of :'I_'!':IIII"II'El Vi AEing 1ntn
Lhe most extreme chimates and unpromising
nolitical sttuations, looking thousands of feet
siirface ol the earth, beneath oceans,

il mountains, tomap those laversof
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“Whatever happens here is my resporn-
sibvility,” gays Dutchmoan Cees Bolwerk,
drilling supervisor for a rig off the
Sumidatran coast. A veteran explorer—his
fard hat was decorated by ar Tramian
griist while he was working in the Per-
stan Gulf~he bosses a multinationael
crew gathered to kick around (deas.













I knew almost nothing about the work done
by these people, about where they looked and
what made them look and where the future
wias taking them. Given how much the world
depends on their successes, wherever they
were going, 1 knew | was probably bound n
the =ame direction.

By the time larrived in Papua New Guinea,
| knew this much: Oil explorers first began
agpening doors for modern cvilization 130
vears ago, when aratlroad man named " Colo-
nel™ Edwin Drake drilled the first commercial
atl well near Titusville, Pennsvivania

Drake was in fact no colonel. Whit he was
was a retired concductor in need of a little pres-
tige, and new to the Dedgling oil business. He
had been hared by a small-time oil company
based in Connecticut to survey the area and
get more out of an oil spring it already owned.

The human race had known about oil long
before Dralke drilled his well. In Greek my-
thology Meédea set her rival on fire with naph-
tha. The Mesopotamians used asphalt as a
butlding materinl 5,000 vears ago. The wallsof
Jericho were bound with pitch. In Nern's ime
the people of Sicily burned petroleum in their
lamps instead of olive ml

But a= valuable a product as petroleum had
already become (when Drake struck oil, the
price was $20 a barrel, equivalent to aboul
5260 in 1988 dollars), gods and mortals alike
uniil the 19th century took il as the earth gave
it to them, from seeps and springs.

HAT DEFINES an oil explorer is nol
that he looks for oil, exactly, but that
he looks underground, that he casts
his mind into the earth. What mnspi-
ration made Edwin Drake the first to

act on impulse and actually drill into the

ground we have no idea. Like prospectors be-
fore and since, he died without confiding in
anvone. The site is now memorialized by the

Drake Well Museam.

One neat stroke of a geelogist's pen
on ¢ map in the office sends the same

Sumatran crew up a cliff. Conducting
@ seismic survey, they plant special
microphones—aealled geophones—ithen

set off dynamite charges and record the
shock waves that bounce off the layers

of rock below., Fed into a computer, the
data show likely spots to sink o well.
The company hopes to find an extension
of 0 major gas field discovered in 1971,

Fhe Quest for €hi

All we know is that one day he walked into
a forest, thooght his way down through the
lnyvers of rock, bought an eight-horsepower
Liddel & Hershey steam engine, hired a hlack-
smith to forge a drill, butlt this pranddaddy of
oil rigs out in the [orest, and commenced driv-
ing sectipne of six-inch cast-iron pipe into
the ground.

For weeks Drake found nothing, but what-
ever he had "seen” beneath his feet drew him
on and down, until on August 27, 1859, the
first surcessful well stained the sands black —
the color of raw profit. News of the new tech-
mgue spread ramdly, creating in it wake, to
name only one effect, the abundant supply of
cheap, high-quality lubricants that preased
the way for the industrial nge

The earliest ol explorers did not depend on
science to select their drill sites, Some invoked
divining rods or guides from the spirit world,
Certain prospectors claimed 1o have "ol
bones” that twinged whenever the explorer
passed aver an economically viable deposil.
As more discoveries were made, the success
rate of o1l bones and voices from beyvond began
to decline, Almost certainly alarmist specula-
ton wis heard, even then, that the world was
runming out of oil.

Then, toward the end of the century, a new
science called petroleum geology developed
the basic theorv of petroleum formation. Tt
was lready known that the geologic forces at
play around the margins of continents can
cause depressions in the earth's crust, like
huge underwater basins, Inorganic sediments,
aften carned by rivers, tended to flow into and
fill the depression. As the bhasin filled, those
secliments would automatically mix with plant
material and the cadavers of myriad micro-
scopic marine animals raining down from the
seawater overhead.

As this compound accumuolated, its lower
lavers naturally becaume more dense and werg
pressed more deeply into the earth's crust,
where the temperature of the mmxture rose.
When it reached the temperature of a good cup
of caffee, the compound began to turn, labora-
tory experiments sugrest, into one or another
type of petroleum

(il 15 naturally buovanl. As soon as il is

Free-lunce writer FrED HartooDd dessmibed the
many uses of the sovbemn i the July 1987 GEO-
GRAPHIC, GEORGE STEINMETZ, a former geophysi-
cist, has photographed oll operations all over
the workd.



formed, it starts a slow migration toward the
surface, squeezing upward through micro
seapic pores and crackzinthe rock Maostof the
oil made by the earth has probably succeeded
over the eons in escaping out onto the surface,
where it was destroyed by sunlight, bactera,
and oxvEen.

sometimes, though, ascending o1l ran into a
tight, impermeable layer of rock such as shale,
shaped like an inverted bowl. These dome-
shaped caprocks, or traps, prevented the ofl
from rising farther, If there was a large forma-

tion of porous rock, like an old coral reef, just
under the trap, the rising oil accumulated in a
network of tiny pores—not in vast under
ground pools. Those mineral sponges are
EIHOWN AS FESErVOLr MOCKS.

That 15 what oil explorers look for: places
with zome indicatton that source rocks (in
which oil was formed), caprocks, and reser-
voir rocks exist and are arranged in a plausible
relationship to one another. Over the first 60
vears of this century teams of explorers, using
increasingly  sophisticated geologic  tech-
nigues, spread out over the globe loaking for
such subteérrancan clues

AVE KINGSTON, now retired and living in
Houston, Texas, was a member of
this small armyv of explarers
Kingston 15 built ke a2 lumber-
yack, which he was, and he has an

air of persomal force, of command, of

an aggressive, driving cunosity that
mikes him easy to remember, | asked
for an example of what his life in the
field was like

"Onee 1n the fities,” he sald, “we
WP 10 'E";||_'i._'~., '.'.'T1T|I1;._'_ i 1|'|I' I"I.'J.III['[.‘-. il

some exploration we had conducted in
the Middle East, We got a telegram from
the company back in New York that
zaid, ‘Do Niger Republic,” "

That was the entire order from head
quarters. Un arrival in Niger, Kingston
tound that there were no geologic maps ot
the areas of interest, which forced his
team to select the locations they wanted to
stiady from aenal photographs. Setting off
acrpss the Sahara im jeeps, the geologists
could ask for directions only by imagining
how o [eature thev knew from the fir might
laok to anobserver on Lthe surface and then try-
ing ta describe it to local guides,

“We drove [rom Timbuktu eastward across
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The search for
subterranean

ANY MILLIONS Of VEArs Ao
the remains of marne
plants and animals turmed
to ol in sedimentary rocks deep
in the earth, As pockets of oll
slowlv percolated upward, they
hit impervious caprocks that
kept Lhem from rising farther
To be commercially explojtable
today, that trapped off must resd
in the pores of a permeable res-
ervoir rock (1).




Like detectives, petroleum
explorers look for formations
that trap oil. The depositional
process itself may have buried a
sandbar (1), The deformation of
a rock laver may have trapped
oil in a fold (3) or alongside a
salt dome (4} or fault {(5)

Satellite images (6) and air-
borne radar (7) help geologists
map the earth's surface. Aerial
surveys (8) measure magnetic
fields, while magnetotelluric
surveys (9) measure magnetic
and electrical fields. Variations
in any field may signal an
interesting rock layer. A sniffer

(10} detects traces of guseouns

hydrocarbons, here bubbling
upward from an ol reservoir.
BeIsmic surveys carried out on
land {11) and water {12) record
differences in how rocks reflect
shock waves. They give the
clearest geolomic picture.
Drilling an exploratory well —
an land ([3) or affshore (14)—1s

the only way to find out exactly
what lies underground. As it
bores, the bit chips off rock,
which drilling Quid carries to
the surface for analysis. And,
in A process called down-hole
logging, & probe lowered into
the well detects various proger-
ties of the rocks it passes
through (15)

Even with theze different
tvpes of information, drilling for
otl 18 hat or miss: A well can
come tantalizingly close to a
field and still strike nothing. “If
1 had to choase geological
knowledge or good luck,™ says
oilman Koy Huffington, whose
first overseas well found a major
gas field in Borneo, "1'd take
good luck every time "




siger to sudan. From In Azaoua all the way
Kingston re-

alled Eventually we began Lo see somie tell-

south to the Ubangi River,'

Eale pock ol rop i

ven thoush the structures EKingston'
tearm was looking for were olten many thou-
ands of feel deep, the heaving and thrusting

of the earth's crust over geologic time can force
lres and fragments of even deeply buried
struciures 1 the surface

plane these features down = soon as thev an

Eroston begins to

ut a trained eyve can pick up their
Iraces by noting the angles of the strata visihble
I OURCTIOL

“It was hke reading a mystery book with

mast of the pages torn out,” Kingston said
“¥You have to read what's lefl and guess at
what was lost. lake g basin, lor exampli

Lakes are often associated with basins, so if
soil find the sipn of an ancient lake, there may
also be evidence for a basin. Now I've papddled
my Canoe across many lakes. A fisherman gefs
a feel for where lake bottoms are hard and
where they're muddy. So once I had a few
12 old lakes were Iaid out

ould begin to reconstruct them and predict

whiat was under the ground. But basically the

1
¥

|
|

Bim | b e 4
nint=E fooul now t

rocks tel ¥ LA their story,
1 i & i
By the 1960s the number of places where the

rocks Lalked

by & mind as Lined 10 &8s |.-1:.'|:.',~II'II' g, Wiy de-

i II'ZII'l:.' enoueh to be neard, even

FEAsing, and a new era, based on Increasing
use of technology and offshore activities, wWas

N PORT MORESRHY, Fapua [New Guinea, 1
was briefed by Jan Smith, alanky, halding
geologist working for Niugini Gulf. Nof
long before, Smith said, anexciting discoy
ery had been made in the highlands, Un

ine needed Lo

fortunately the cost of the prpe
arry the oil 1ron '||| point of discoverv to Lhi
S WA :'I-'IIII bittvely high
=0, it the moment of rmy visit, the company
WAS engaged in an energetic search for a sec-
afitd denosit Lthat coulid |'|:-|!| [y the ball for the
ppeling, A major problem [acing the company
wias that the geology of the highlands was un-

usually tortured and difficult, riddled with

frog

The highlands are capped by a thick layver of
limestone, and that rock has the unusual prop
erty of dissolving in water. Some parts of the

mghlands get as much as 400 or 500 inches of

rainfall a vear. The confsequence 1= 4 landscap:

Adding more cable to miles already on
the spool, chief novigator Malcolm Met-

cialfe prepares for another rownd of seis-

mic surveys on a ship in the North Seaq,
The cable contatns hydrophones, or Ls-
tening devices used at sea. When towed
behind the ship, they record echoes from
blasts of air released underwater, Seis
mic abserver Pouwl Tavior, behindg the
spool, will oversee recording.

In Houston, geophysicists John Minor
and Seott MaocKkay (right, ot rmght) study
i cross section of data from an offshore
seismic survey that helped determine the
site of the Alaska well on pages 256-7,






PASS 130



Using computers to
neer below the seafioor

ITH EVERY FASS precisely mage from pass 130 of a survey

caloulated, o survey off Barcelona, Spain (C), find an

shap sails back and forth interesting flat echo belween
to collect seismic data (A) two strata of strong contriast
The ship's navigator monitors They ask the computer to com
the location ol the hydrophone bine Lthat honizon, marked 10
cable, which stretches as much red, with corresponding levels
as two miles astern, to within from nearby passes. The result
30 feel 15 a three-dimensional picture

A computer turns the data of what earth's surface there
rom each pass (B), or seismic looked like some six million
survey line, into an image thal vears ago (). The hilis and wval-
shows rock strata like a slice of levs of the red line in the cross
laver cake. Dstance across the section (E) correspond Lo ancient
image represents surface posi ropographical features
thon; the vertical scale is the Uhe {lat aren represents a pre
time il takes sound to echo from nistoric riverbed, =omelimes a
different strata good reservoir for oil, But this
eophysicisis analyzang the time, the prospecling company

does nol see enough polential

and decitdes not Lo drill 5 well
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as pitted and cratered as any on the glabe Folded rocks in a road cut in Oman form
it classroom, as British geologizt Michaoel
Hughes Clarke trains praduate students
for-key roles in oil exploration (oppo-
gite). Near Muscat, the capital, a ware-
hotse shelters a 30-year Hbrary of well
cores (hottaom), Fleldwaoark takes New

Urdimanly mpeline construction companies
k from specially bullt access roads, but up
in the mountains the broken terrain would
farce the contractors to work from the a#ir, with
helicoplers. And the hirst discovery, as promis-

WOr

g s it hai been, dicdn't look large enough to Fealand peologist Roper Brash to the
pay for such a massive undertaking rain forests of Papua New Cruinea,
Smith slid a pair of images of the area undes where he examines an outcrop,

n stereo viewer. "“They were
shot with radar,” he said.
“There's too much clood
cover to depend on ordinary
photography.” Through the
viewer the southern highlands
rose and rofled over the table

top, their slopes as densely pit-

ti=d s the surface of the moon

'‘Here's Masaka,” Smith
A, pomting with a pencil to
yof a fold

Masaka turned out to be an

- B

oil explorers' camp bullt just
two weeks before—a couple of
cleared acres, six prefabricat
ed one-man billy huts, a2 mess
hall, & generator, a shower.
and a large laboratory built of
saplings and brightly colored
plastic tarpauiins. There | met
Roger Brash, a voung geolo-
rist from New Zealand

Everv ol had been carried

in by chopper. Brash was
'.'.---r'r:|r||: WL 1 !_'IIII-'II_'Il;.1'|'
ApAL! I'li‘-_l'-i'-|'ll' FLIis I"I"r'l-'|"li me o
Inok. 1o mv éve the contents
of the slide looked like the
magnified sweepings of a lit-
tle mirl's closel: ornamented
slippers, seguins, chambered
spheres, bits of costume jewel
ry, &ll bathed in a pale gold
light. These ohjects were In
fact the fossilized remunins of a
community of tny creatures
Iving a< thev had fallen 20 mil

lton vears aen. ontormbied o

paper-thin limestoni

Roger Brash (upper right) is
not only a geologist but also a paleontologist
Nl hie 15 on close terms with many of the Spe-
cies of manne organisms that lived when the
highlands lav at the bottom of a shallow sea

come 5 to 30 million vears ap

Fhe Quest for LRl L8



Few species had lasted through that whole
span; some had become extinct only one or two
million vears after they had first appeared.
Knowing when each species had lived, Brash
could date each layer presented in an outcrop,
this sequence of dates identified the formation,
in effect fingerprinting it.

With these fingerprints Brash and other
company gealogists in Port Moresby might be
able to connect one bit of outcrop to a second
one ten miles away, no matter how geologic
forces had twisted the lnvers,

HELICOPTER dropped Brash and me off

it a landing site hacked into the side of a

steep hill in the wilderness somewhere

west of Mount Murray and east of the

Mubi River. A battery-powered com-

puter the zize of a suitcase had already been

working for 24 hours, calculating our exact

position from data supplied by satellites orbit-

ing overhead. Brash reviewed the computer

printout as to our whereabouts and then set
agut into the bush, I followed.

Crur route lay up, down, around, and across
a universe of sinkholes, many of which were at
least partly covered by undergrowth. The
holes came in all sizes, though few were so
small that I felt comforiable about stepping
over them.

A team of villagers had gone over the
ground a few days before and marked the trail.
Trall marking is not one of the traditional arts
in the highlands, where everyone knows the
paths from childhood, but the team, leaning
over backward for the newcomers, had gone
over the trall ke a lawnmower,

This proved to be an education in the superi-
arity of tradition, since many of the saplings
that might have been used as handholds had
been cut on the bias, leaving sharp stubble like
punji sticks sticking up all along the trail
There were sharp rocks as well, spires poking
up through the undergrowth, for not every bit
of limestone dissolves atl the same rate, and
sometimes a pinnacle is left standing in the
open air after its matrix erodes.

It had rained, naturally, and the ground was
slippery with mud and rotten leaf mold.
“sometimes the ground gets really bad bere,”™
Brash said, moving up and down the slopes s
if floating on a column of compressed air.

It looked so easy. I remembered aquestion 1
had asked before we came up here. " Do vou
peaple have many industrial accidents? 1

242

Descending a dune in Oman, a team of
end of the day. Instead of dynamite

hlasts, a seismic crew uses these truchs,
which send low-intensity vibrations to
bounce off the underlyving rock strata. All
four start a ten-second vibration at the
same time, move 40 feet, vibrate, and
maoe again, at an eight-miles-o-day clip.

National Geographic, August 1089



mean like falling on sticks or down holes?”

“That almost never happens, although one
fellow did sit on a sharpened stick a while
back,” Jan Smith had replied. " The real risk
is helicopter accidents. Last year another com-
pany lost a pilot and two geologists.™

Every minute or so Brash would pause,
measure the strike and dip, or orientation and
inclination, of the layers of rock composing
the exposed ledges we passed, and chip off a

The Quest for Onl

sample. At one point 1 was laboring up a slope
and saw Brash, several feet above, stop and
look over mv head into the forest. 1 turned to
follow his gaze

The canopy of the rain forest was relatively
loose, and enough sunlight had penetrated it
to support a luxuriant plant life at every height
off the floor. The sun was brilliant —we were
near the Equator and at some altitude —and it
seemed that a tapestry, gold and green and
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A makeshift shower washes the doy's
dust from an Omani jug hustler
member of @ selsmic crew who handles
peophones, or “jugs.” Taking a brealk,
Jugries nap in the shade, while up the
tine a vibrator truck operator reads

the Korgn. Salr domes, aften associated
with oll deposits, e under Oman'’s Rub
al Khali desert,

velvet, was being woven around us in all three
dimensions, out of the very air

Theough it had not rained for hours, the for-
est canopy was still shedding water,-and from
everywhere came the popping and ticking of
witerdrops working their way to the ground,
leaf by leaf. Whenever a drop of water fell
through a ray of that intense sun, it would ex
plode into o tiny flare. Sometimes this hap
pened only inches from my eyves

Brash and I looked on together in sitence tor
A minute or two, ' It's not that bad, put here in
the bush,” he murmured. Then he turned,
picked up his sample bag, and floated on up
the ll

S 1 TRAVELED through the fraternitv of

oll Tinders, certain observations kep!
coming up, almost ke proverbs, The
mast common was: “All ‘.|'.|'|';-L;._'.'-'-1| nas
been found.” 1 heard this agmin and
again, froamdrillers in Bangkok and vice presi-
dents in Houston alike

I never heard this observation without won-
dering exactly when finding oil had been
easy — it certainly hadn't been easv for Colonel
Drrake himself. But without doubt the indus-
try 15 convinoed that their great scavenger
nhuntiscarrving them right to the limits of what
they know and what is economically feasible

Take Bob Laing, whom 1 encountered in the
o1l camp al Rumbai, néar Pekanbaru in cen
irid Sumatra in Indonest. Lamg, who is the
chiet geophyvsicist for Caltex Pacific Indone
ali, 15 & Canacian m s carly 405, n little ner
viousand shy, abit rumpled, and meticulous as
to how he lays put hiz speaking points. He is an
expert in the science of zending sound down
into the earth and then inferring the shape
ancl depth of subterransan structures from the
echoes returned to the suripce. I asked him to
tell me how the process works,

Developedin the middle of the 19th century
to study earthguakes and used byt
during World War 1 as a technique for locating

i L2 EFTIATS






enemy artillery batterie o I-I'|ll|ll!."- 18 TOCRAY L ertatn rock lormations can hounee ashoek

the most important tool emploved by the il wave back and forth within themselves, like
exploreérs, barring actual drilling. lice shaken in a cup, before releasing it to the
Che heart of selsmic prospectine, Laing  surface. A geophysicist listening to the echoes
explained, = comparmg the time if takes man might mfer a deep structure, while the wily
made shock waves, such as those from an £x ulprit w in fact lving riecht under his feet.
plosion of dvnamite, to show up at different [F'or o demonstration of the uses of advanced
locations on the surface pismology moll exploration, Lamg passed me
wot 50 very long ago seismologists meds n o Bob Bnant, 8 manager for Halhburton
thear surveys by comparing data from just a  Geophvsical Services, Inc, Brignt was at the
nandiul of locations. 'These days, though, U moment conducting a “shoot” 1n east-central
repeat, the casy ol has been lound. Almost al sumatra, in about 40 square miles of swampy
the fields that remain are offshore, or thought floodplain  surrounded by thick, second
toy e sminll, or deep, or small and deep, or hid-  growth, lowland rain fores
den under complicated geologic features that Years.ago, Briant told me, an oll explorer
nlay games with selsmologists urious about the same erritory would have

“This is the most remote spot I've ever worked in,” says Canadian pilot Marko

Crrubae, fyving his helicopter over a walerfall on Papua New Guinea s Mubi River
He carries personnel, equipment, and supplies to waells where no roads exist

A Huli tribesman atop a barrel of aviation fuel hiked to a site at 9,000 feet and,
with some 60 others, cleared space for a hellcopter to land



With an empty explosives box for o
pillow, a Papua New Guinea highlonder
plays hix haormoenica on a break from
clearing a well site. After local laborers
cut down the trees, a level area is blosted
in the rugred terrain. Bulldozers flown
i piece by pilece move the debris. Heli-
copters make more than a hundred trips
to deltver a drilling rig. Such prepedra-
ton takes about eight weeks and costs
SHOL N or more.

As the last equipment arrives for their
rig, John Rawls and Mike Woadman
(below, at right) grab a cup of coffee.
Drtlling specialists, they work 12-hour
shifts in the round-the-clock operotion,

Wells here have found plenty of gas,
which may be used locally. So far oll
reserves fumve not proved Laorge enough
ro justify bullding a pipeline.

ywhacked fAght in. Bot higging the drums, bags of nails, tents, fiber-optic cables,

just bus
tons of equipment required by a modern seis-  geophones, coffee, first-aid gear, compres-

miic oneriation over such citficult terrman 15 oul eirs. kitchen peir. cenerators. Sittine next o
wstion, and buying helicoptértime or  the bridge-like wooden paths, watching bhis

.|.._ i
Butlding access roads 18 very expensive prodigious traffc, I feit that the whole of a

The solution has been to build dozens of modern exploration expedition was passing by
mitles of narrow wooden footpaths through the  me unpacked, as il Ior Inspection

larget aren, break the exploration process First over was the survey crew, respansible
down into stages, and then send separate for measuring and marking the route with
teams, each with its own 1.1-i:||!1-:|:I and great precision. A few davs later the pilot crew
equipment, out over the pathwayvs to set aff filed out to drill test holés and oy charges {or n
exnlosions -||i-3 measure thetr echoes preliminary seismic survey that would deter-

(m their backs nnd shoulders, the members mme where the charges for the mann surwey
of these teams carry o week's supphies at &  should be placed. Following the pilot crew

time—drilling pipe, explosives, 50-pound came the drilling criéew, who both drilled and

sacks of rice, rope, dned Osh, toolboxes, fuel then mamntained the 70- to 150-Toot holes 1in
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which the charges would be placed. With anly
a handful of exceptions, the members of thess
crews; including management and technical
personnel, are Indonesian

Andd finally, the recording crew, 240 strong,
strung the fiber-optic cables, planted the hun-
dreds of geophones like great metal seedpods,
and set off the charges. When this happened, a
gieat yodel sprend down into the crost and was
reflected back to the geophones, to be trans-

mitled (o recording devices and eventually Lo

saphisticated computers.

1Two months later, the fecundity of the jun
gle being what 1t is, little evidence that anvone
hid Been there at all will exist except in the

memories of thiose machines.

"II Illlj'."' r.";‘l.r. ¥ I| Irl-'ll. r'- |;I.| I'

OF THE FEATURES of contemporary
exploration 15 the separation between
data acquisition and analvsis. “In the
old days people used Lo roll plotter paper
right out on the hood of a truck, "™

sdid. Nowndays a geaphysici
sees the nformation after it has been pro-
miich The
work from this job wall be analvzed at Rum-
bat, But sometimes it will be =ent to even mare

Laihg
it seldlom even

cessed, less draws conclusions,

powerful computers back in the United States
1he graphics displayvs on these very larpe
machines, one of which I saw in dvdnev at
Esso Australia Lid. gave me the sensation of
passing, wraithlike, through the earth
r'll:-ll- b L:'.'_'. 1

Conlmmued on page 234)
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Idled by the slump that hit the oil
induzstry in the 1980s, offshore
drilling rigs =it at anchor in the
Sabine River between Tevas
[above, at left) and Louisiana, As
they warited for work, some rusted
parst the point of recovery and
had to be sold for scrap by bank-
ript owmners. Moany of those that
FEMIILN are fack-up rigs, naomed
for their retractable legs, which
can wark in water as deep as 450
feet. Jobs, when they come, will
likkely take these rips to the
nearby Gulf of Mexico.

Chn a jack-up rig in the Gulf of
Suer (right) exploration has fin-
ishéd, and production is about to
begin, Perched above the waves,
an Egyptiaon roustabout (left)
attaches cables (o lower a steel
framework throweh 80 feet of wa

ter. Divers guide the 45-ton struc-
fure gnto three delineation wells,
each drilled at an angle to deter-
miine the lirmits of a fleld. This
framework was desiened to
accormmodote six more wells and
g production platform. Bunching
wells saves money because a
single platform can service the
whole group.

<11
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Dressed for temperatures that plunge
below minus 40°F, a jug hustler collects
his geophones near the Beaufort Sea in
Alaska. Working only while ice and snow
protect the frogile tundra, seismic survey
crews labor as long as 18 hours a day to
finish their tnsks before the spring thow,
Their vibrator trucks run on rolling
tracks that exert little more pressure

per square inch than a human foot.

and you dive down a fault for thousands of
feet, like skydiving down an elevator shaft
only this “shaft” is solid rock. Tap a few more
kevs, and you soar up the hulking flanks of a
huried range like a hawk floating on a thermal,
or circle around the tongue of a magma intru-
sion, or sink, layer by layer, through millions
of vears of fractured strata.

It was becoming clear tome by the time [ got
to ayvdney that the oill-exploration industry 1%
passing through a historic transition. When |

i 2
o ]
-

began mv trip, [ had the mizsapprehension thal
oil came in bonanza discoveriesor not atall. In
fact, the formations that trap oil come in al
sizis, and so therefore do oil fields. For vears
now the average size of new fields has been
trending steadily downward.

“We're looking for gnats where we used to
look for elephants,” Laing had said in Suma-
tra, and I heard similar comparisons almast
evarvwhere I went. Dave Kingston savs that
when he was m the beld mthe 1950 and " 60,
his instructions were to look onlv for fields that
contained a billion barrels of recoverable ofl or
more. Nowadays such big plave are few and
far between, and with |h|-11r:-:'1.-:ih]u i-:.'u'.{'|'JI:]m|.L|I:'
the explorersin Papua New Guinea, where the
geology gives hope of enormous discoveries,
almast no one I met expected ever again to
stumble onto such a bonanza

The disadvantage of small fields is, of
course, that the oil recovered from any one
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of them is less likely to pay the up-front costs,
primarily the exorbitanl expense of pipe-
line construction. (For some reason the word
“recovery” isused, as though the oil had ornm-
nally belonged to the industry but had through
some strunge accident been lost )

The compensating virtue of small fields is
that there are lotgof them. This gives all seek-
ers the option of exploring at home, on land
that is already producing and s close to o pipe-
line or a road. Without those advantages the
economicsof recovery from small fields would
be forlndding,

I was shown an excellent example of this
trend in Moomba, an oil and gas field in the
sotheastern region of the great Australinn
desert. Ed Tadiar, a geologist for SANTOS,
one of the companies exploring from Moomba,
sketched in the background for me in his map-
festooned office in Adelaide,

The first discoveries made there in the mid-
sixties, hesaid, were large gas deposits. These
finde brought the first pipeline and the associ-
ated processing plapts. Then a second round
bf discoveries, including oil, paid for more
pipelmes, laying an even fmer mesh under the
desert. (Because of environmental and secu-
rity concerns, and also because the sand helps
hold the pipes in place, all the networks have
beon ladd beneath the surface )

Now there is so much equipment in place
that o field one-tenth of one percent the size of
the original can be a paving propasition.

Une day my guide at Moomba;, Maurice
Watson, set out to illustrate Tadiar's point. He
took me far out in the desert, We rode for miles
amang low combers of parallel dunes created
by winds blowing from the south.

Though the rains had puatin a rore visit justa
month before, the widely spaced bushes and
grasses were already furning tan and gray.
The topsoil was as fine as dust; as our truck
passed, clouds would leap up out of the road,
asthough startled from sleep, and hang behind
usin the air

Our truck and the road aside, there were
nosigns of civilization. Then, off in the dunes,
[ saw the flash of sun on steel. A pipe had
appeared out of nowhere, breaking right up
through the sand. Watson explained that three
vast networks of pipelines ran under the desert
all around Moomba: one for water, one for
gns, and one for oil. What I had seen were sec-
ttone left on the surfnce for reasons of mainte-
nance and control. Resting on their supports,

e QDruest for Ol

they looked like ginnt underground centipedes
that hnd stumbled out onto the surface and
been stunned by the sun.

But they made Tadiar's point. As desolate
as the putback there might seem on the sur-
face, the subsurface wias as organized as the
streels of Adelpicde

OR ALL THESE CHANGES, the exploration
business retnins its own feel. The level of
courtesy among oil finders was every-
where extroordinary. Owver and over
again 1 listened to groups of men talking

among themselves for hbours without hearing a
voice ruised or s speaker interrupted. Even the
waorsl jokes were lnughed at. FEvdently living
and working with the sume few people for
months al & time in conditions of isolation 15 a
powerful teacher of social graces

If finding oil was easy for the previous gen-
erition and hard for this one, saome future gen-
erption may find il imposzible. The most
common apinion among the analysis I spoke to
is that somewhere around 500 billion barrels of
oil recovernble using conventional methods
remain undiscovered —perhaps half of that
beneath the oceans.

In recent years it appears that discovery
rates have been lower than world consump-
tion of some 20 billon barrels a year. Proven
reservies are cstimated at 900 hillion barrels.
These figures, taken together with the increase
in reserves to be expected from future explora-
tion, suggest that at current consumption
levels, conventional oil resources would last
for about 70 vears, However, the play of world
politics could throw this figure off widely in
either direction,

Runnimg-out-of-oil predictions have a long
history, and many geologists would not besur-
prised if the latest were no more accurate than
those in the past, In particular, there might be
whaole new categories of oil traps undetectable
by current technology,

The targets of most contemporiry explora-
tion efforts are folds or warpsin the strata that
it Ltheory, if nol always in proctice, can be
picked out by seismic probes. But oil can also
e trapped when it rises through rocks that
lose their permeability, perhaps only because
the pores of the rock become just a tiny bit too
small for the oll to navigate.

Michel T, Halbouty, a legendary oil explor-
er, calls these “subtle” traps and has been
arguing  for wvears that their potentinl is
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eniFmouns. Some of the largest fielels 1n I'_Z"L|'.Il'.-
ration history, he points out, were found when
somebody happened to poke a drili into one ol
theze subtle traps by accident—for example,
the great East Texas field discovered in 1930

"Agk vourself: Am I a real ofl fnder?™ ha
satd in aspeech at an explorers convention, Y11

yvour answor is ves, then go out and lind asub
Lle trap.”

Finally, since large amounts of carbon were
present in the materials that formed the earth,
one highly controversinl theory suggests that
nonhbiological hydrocarbons could have
formed at great -:r.-||15|:~ and |J;i,~__'r.111--] upward
into the crust. If so, =ome sort of exploration
might continug forever

Y LAST STOPF was a trade show at the
Houston Astrodome, where 1 wan-
dered through acres of new ml-
fnding tncks, | saw devices that

could map an area in 3-1) using the
radiation [rom just aboul woy potnt in the spidc-
trum —radio, infrared, or ultraviolet—or as a
chart of varations i gravitational or mag-

netic l_l'I;I.I':-II LeT I:l'l'"l"r INSLITUMERNLS ‘-|.J."-'|'.'_'.1='-'1
changes in the electrical, radioactive, and
chemical characteristics of rocks. There were
computers that could probahblv eat the Library
ol Congress atl eight o'clock and be hungry
again by nine

I watched demonstrations of portable, auto-
mated laboratones that could turn a small
sample of rock into an advanced seminar on
the petroleum geology of the region it came

from. 1 saw extraordinary instruments, look-

ing like huge metal cravlish, that were de-
signied (o be lowered into horeholes tosnill and
tiste and nibble at the walls, All this hizhls
techmicnd apparatus was presented with the
exciternent and glitter of & huge party, 50 that

once an order had beer [H I|'I.'I|. the CaAThTih

buvercould begin immedintely to celebrate his

inevitable niches

Eventually 1 ran into Roger N. Anderson,
director of borehole research at Columbia Uni-
versity's Lamont-Doherty Geological Urbser-
vatory, The hot concept in explomtion wiis not
on display here, he said; 1t wiis still too new
This was the “integrated expert system™ —a
network of computer programs that would
sweep togetherall the information gathered by
all known sensing methods and devices into a
single set of terms, and then represent those
LECITES 10 & COmnmon i1l -|_l| 1%

Standing guard againgt polar bears,
Alo=slka native Lonnie Solomon covers
engingers pauping fce thickness and
movement on the Beaufort Sea. Their
baze is a ship specinlly outfitted for
exploratory drilling in the Arctic. Frozen
in for the winter, the ship rests ona steel
platform on the ocean floor. The plar-

form can withstond o season’s growth of

ice, which ean reach six feet by mid-May.
Below deck Kirk Newhigging steam
cleans a well casing. The casing passes
throwgh one of four openings, calied
moon poods. in the bottom of the ship.

Virtiomal Geographic, dugust 1786






Moving at two miles an hour, the parts
af a drilling rig take the haul road back
to Prudhoe Bay, Alaska. The crew has
fust completed an exploration well some
S0 miles o the south, Results are top
secret, but if the prospecting company
hits a field worth producing, wells will be
sending ofl along the pipeline to Valdez.
If not, the company will continue its
iquest as long as the money holds out and
the geology of the site hints of a payvoff at
the bottom of the next well
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At an extreme of effectiveness, such a svs-
termn might allow a person to look down into the
carth and see deposits of oil as distinctly as
cloads against a summer sky. Such a program
would be almost unimaginebly complex and
would reguire the most powerful computers
under development. Nonetheless. Anderson
said, lots of companies have integrated expert-
system projects under way.

After Anderson and I had wandered around
the showroom floor, e ook me aside and
began to discuss -his own research, which has
to do with the role of subterrancan heat flow —
differences in the rate at which areas lose heat
to the surface. When fluids like oil, gas, and

National Geographic, August 1989



waler move up in the earth, he told me, they
carry heat from those deeper levels. That
higher heat flow shows up as an anomaly on a
map of the rate at which different areas loze
heat. He had a map of heat-flow readings from
the Gulf of Mexico, Different temperatures
appeared in different colors; the more yvellow
the area, the stronger the heat loss, Most of the
gulf was a mottled red.

Then Anderson brought out another map of
the gull and laid it over his heéal-flow chart.
This one showed which sections of the bottom
were leased for exploration purposes-and by
whom. In most cases, though not in all, areas
already producing oil or gas were associated

The Quest for Ol

with yellow colors, showing high heat flow.

This iz just what the theory would have pre-
dicted. " That's interesting, " 1 said.

“Look a little closer, " Anderson suggeésted.

I began picking over the lease map sguare
by square. Most squares were leased, but here
was one that no one seemed to have chosen.
Cth, oh! A glorious bright vellow was blossom-
ing right in the center of the unleased square.
Some plume of hot fluid was down there, fight-
ing its way up to the surface,

CHl? 1 had the fecling it wis calling directly
to me, right from the bottom of the gulf. An-
derson and 1 looked at each other and saw we
were both grinning wildly. [




Tragedy In
Alaska Waters
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rwas virtually impossible,
they said. No o major spul
cottld tnke place in Primce
William Sound. But should

Lhe tmpossibile happen, eme!

gency procedures would guickly
minimize any damase —
claimed the companies and
wrencies respansible for shaps
arrying oil through Alnska's
unspoiled wiaters
'hat was before the tanke:

Exzon Valdez ripped open its
bottom on Bligh Reel. Ol foun-
tamned out of its hull as 10,9

million gallons nf North Slope

crutle poured thito the sound




[ Hflonding the remminimsg
mtthon gallons beean almaost
Immediatedy, Butl twa da
Lhe accident deplovment
tnmietnt boomms was
Imetiectual tabove)

ment that was supposed to he on
hand was in short supply, When
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inevitable that shellfish and
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Birds such B3 o commot U
(reht) would die, The catastro
phe that couldn™t happen becams
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Rfens ' I bm miarting seabirmds amd ten mil-

Himi lon wateriow! and shorebiras
: frown bears, Sitka black-talled
deer, and thousands of bl
engles live along the lorested
shores. Five species of Pacific
Al mon spravwn i hatcheries o
in streams that empty into th
und, also a prime ares for he
ring, shrimp, and bollom fsh
Fishermen who had expected
1889 harvest of 120 millon dol-
Inrs faced an uncertain future
A harvest of death awaited
fishermen who wiere amome thi
first on the scene to pull dead
and dying animals rrom the
waler: Soaked inoll, a

(ALE L]
guillemot crouching among
coated rocks (left) died s50m

atter it was foundd. Hardest hit
o TTHATINEG MAmm |-'.'-.--r " i

citers (right), polsoned by oil o1
killed by hypothermin as thein
oil-zoaked fur lost its insulabng
properties. Vetennarians, tech-
icinns, and volunteers at rescu
centers funded by Exxon treatedd
otters and ards brought in by
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ELEPHANT
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near and far just below the pitch audible to humans. Kesearch m Kenya, Namiba, and
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Zimbabwe indicates that elephants — perhaps alone among land mammals — nuse
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PEND A DAY AMONG ELEPFHANTS, and
v will come away mystified., Sud-
dlen, silent, symiChronous nctivities—
i herd taking Might for no apparent
ar audible reason, a mass of scat-
tered animals simultaneously ralsing #ars and
freezing in their tracks—such events demand
expianation, but none 15 forthcoming
some capacity beyvond memory and the five
senses seems to inform elephants, silently and
from a distance, of the whereabouts and
activities of other elephants
I stumbled on a possihle clue to these mys-
teries during a visit to the Metro Washington
Park Zoo in Portland, Oregon, in Mav 1984
While observing three Asian elephant moth-
ers and their new calves, | repeatedly noticed
a palpabie throbbing in the air like distant
thunder, vet all around me wis sjlent
Cnly later did a thought occur to me: Asn
voung chalr gl in Ithaca, New York, 1 used
to stand next to the larpest, deepest organ
pipe in the church. When the organ blasted
out the bass line m a Bach chorale, the whole
chnpel would throb, just as the elephant
rooin chid it the roo. Suppose the elephants,
ke the organ pipe, were the source of the
throbibang? suppose elephints communicale
with one anaother by means of calls too low-
pitched for human béings to heary
Half a vear Iater the World Whildlife Fund,
the Cornell Leaboratory of Ornitholegy, and
triends in the Cornell biology department
helped me, Bill Langbaver, and Liz Thomas
retorn to the zoo to test this idea. We record
ed nedr the elephants for 4 month. Then we
mude electronic printoats like the one above
and saw that we had recorded 400 calls-
three Bimies as many as we o heard
Elephant sounds include barks, snorts,

Irumpiéts, roars, growls, and rumbles,® The
rumbied are Lhe key to our story, [or although
clephants can hear them well, human beings
cannct. Manv are below our range aof hoar-
ing. in what is
The umiverse 1s full of infrasound: It is
generated by earthguakes, wind, thunder,

crnown as infrasound

*Loologist Judith Kay Berg of the San Ihego Wild
Animal Park reparted similar categories of elephant
vocalizations, some al very low [reguencies, in a 1585

Ity

Fluttering and vibrating as oir passes
through the nosal passage, the skinon an
elephant's forehead {in shadow, above)
signals that infrasonic vocalizations

are tnking place. This behavior was
notlced at a zoo in Oregon, as Asion
glephants exchanped calls through a thick
concrete wall, The acoustic spectrum
below shows the range of sounds—about
ten octoves—audible to an arerage

| 5-vear-old humarn at the loudness and
proximity of normal comversation,
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volcanoes, and ocean storms — massive move-
ments of earth, sr, fire, and water. But very
low frequency sound has not been thought to
play much of a role in animals’ lives. Intense
infrasonic calls have been recorded from fin-
back whales, but whether the calls are used
in commumnication is not known.,

Why would elephants use infraseund? It
turns out that sound at the lowest frequencies
of elephant rumbles (14 to 35 herz, or cycles
per second) has remarkable properties—ii
is little affected by passage through foreats
and grasslands. Does infrasound, then, let
elephants communicate over long distances?

Suddenly we realized that if wild elephants
use infrasound, this could explain some
extraordinary observations on record about
the social lives of these much loved, much
studied animals. lain and Oria Douglas-
Hamilton, Cynthia Moss, and Jovee Poole, in
their long-term studies of elephants in Tanza-
nia and Kenva, had reported many examples
of behavior coordinated by some unknown
means over distances of two miles or more.

For instance, how do male and female ele-
phants find one another for reproduction?
This was a question raised by Joyvee's doctor-
al research on the Hves of males. Adult males
and females live independently from one
another, moving unpredictably over a great

territory, with no fixed breeding season. A
male elephant spends part of each year in a
condition called musth, when he crisscrosses
large areas in an endless,; irritable search for
females in breeding condition, Well may he
feel irritable, for receptive females are a truly
scarce resource. With two vears of gestation
followed by two more of nursing, o female

15 receplive only o few days

every four or five vears:

But they do find one
apnother. In fact, as Jovce
observed, theamazingthing
is that the female s no
sooner in estrus than she is
surrounded by males that

gather from all directions,
some from far away. The
dominant musth male then guards the female
and mates with her every few hours until her
period of receptivity ends,

How has the estrous female informed
males from far and wide of her condition?
The answer may lie in o unique sequence of
intense, low-frequency calls that a recep-
tive female makes during her estrus. This
seqquence always has the same form-and thus
technically may be called a song,

Slow, deep rumbles, rising gently, become
stronger and higher in pitch, then sink down

ULTRASQOUND

FROGS

B FREQUENCY (HERTI| [
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ngnin to silence at the end. The performance
may contimue for half an hour, and before
the day 15 out the singing elephant will be
surrounded by male elephants

FIRST SAW AND HEARD these things az a
guest of Joyce Poole in Renva's Ambo

seli National Park in 1985 and 1986,

In two and a half months we recorded
more than a thousand calls from the ele
phants that Joyce and Cynthia Moss know so
well., The calls that seemed likely to interest
distant elephants were nich 1in infrasound and
powerful enough to travel a mile or more

But how were we to prove that elephants
responded across such distances? How could
we study communication when we couldn’t
perceive most of the callse Bl Langbaner fig-
ured out a way to solve these proems,

Hh& National Ceographre, Aupist JO80
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His preparations led us to two four-month
expeditions in southwestern Africa. Bill, Liz,
pnd my daughter Holly and 1 were the team
in 1936, Bill, Russ Charif, Lisa Rapaport,
Loki Oshorn, Liz, and T were the team in
1987, The National Lreographic SOciely spon-
cored both expeditions. Needing a work site
with long visihility, wie chose n vast, semides-
ert park in Namibin called Ftosha * The dey
season in Etosha s desperately dry; the anly
surface water lies in a few dozen widely
spaced water holes. Not
hard to see how the thousands and thousands
of herbivores such as springbok, wildebeests,
hartebeests, kedu, rebmas, pratfes —and ele-
phants—manige lo survive

The answer, Tor elephants, seems to lie1n

ing is green; It is

*See " Etosha Namibia's Kingdem of Animals, ™
in the March 198Y (cEOGRAFFI

filephant faik

PRSI

lives of perpetual maotion. Elephants coming
to f water hole often arrive at & dend ran, naol
because anything scary 15 behingd them, but
simply because water 15, at last, in front

Etosha elephants are leaner than the ele
phants in Fast Africa, there 18 more compeéets
Lion at water holes, and calf mortality 15
migher, probably becaise of the distances
between water and food. We hgured that if
elephants had the ability to commumcite
over long distances, they would be particular-
Iy likely to use it in places like BEtoshi, where
news ahout how distant clephants were farnng
might reduce the likelihood of bad decisions
and death from exhaunstion, predation, or
dehvdration.

From the platiorm of our observation tow:
gr 1) feet above ground (following pages) we
had a good view of an aren of roughly half a

Fieroe and furious combat can ensue
when well-matched males are drawn to
the same estrous female. In Ambaoseli
Naotional Park in Kenya, Thor stirs up o
dust cloud before locking tesks with
Pahblo (left, at left). Both males are in
msth. an anmudl condition of hedght-
ened aggressivences and sexudl activity.,
Although Pabio won this three-howr

fight, he lost the next one to Masaku, a

larger, oné-tusked male; Masalu was in
turn displaced twice but everntually
muetted with Zita (above).

Y
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of silence

square mile. An array of four widely spaced
microphonez enabled us to pinpoint elephinnt
calls, whether or not we ourselves could hear
themn. Video récordings revealed which ele-
phants were in the correct places to have
made the sounds and documented the subtle
interactions of elephantis at a watering area

NOE AGAIN we marveled at ele-
phants’ “silent” mass coordina-
tion. Often it took the form of
simultaneoas arrival of several

groups from different directions, after days in
which we had seen no elephants at all, Some
times it tonk the form of sudden group thghts,
when a moment before all had seemed peace-
ful and mdividuals had appeared relaxed,
sometimes we observed sudden synchronous
freezing—two to a hundred mdividuals
suddenly holding still in their tracks, as if

A motion-picture frame had stuck in the
projector. Other times there was sudden
simultaneous calling by several adult females,

270

which we would understand only later when
d new group arrived and was greeted with
extitement by others alrendy present al

the water.

Although males came to the waler as ofien
as females, the great majority of our recorded
calls were made by females. A picture began
to form in my mind of a communication sys-
tem in which males and females plaved quite
different roles.

Female behavior is richly illustrated by
their calls —mothers, calves, and baby-sitting
sisters settling guestions of when to nurse or
how far to wander, of family groups keeping
track of one another, and so forth. Yet
females also respond to distant happenings.
How do thev achieve the silence necessary for
hearing faint, distant signals? * Freezing, "
which insures synchronous periods of listen-
ing, seems o solve this problem,

Adult males are less vocal than females, yet
viry responsive to female activities, Probably
the noiziness of female groups enables males

National Geagraphic, Anugusi 1980



How cuan one locate sounds

that one cannot hear? A sys-

tem composed of fowr nuicro-

phones and transmitters
pru ceg rnear an obsemaation

tower and protected from
to learn much about the latter's location and
zexual state simply by listening

Lar prefiminary findings-about the vocal
penavior of females were Interesting in the
light of a long-term study by Rowan Martin
mn southern Africa. Martin put radio collars
on adult females in different family groups in
the Sénzwa Wild Life Ress :-r- h Areain .-"m.
sabwe. He tracked the lemales for long pen
Lo ten and found that the
hapharard wanderings of famils
groups were not rnndom but were coords
g lIme,
rather far apart

Sometimes two or three or four of the
groups Martin uld follow par-
nllel courses, keey A mile or more between

OOs —U| YLCars

apparently
nated wnth one another for weexs at
BVER W heén Lhe :r"'||l'1 WwWeEre
IS StUOAVIRE Wi
ML
them and chaneing di simultaneols-
lv. Sometimes groups '.'-.-.ullrJ converge from
spts three miles or more apart to arrive at a
source of water within minutes of each other.
Uul of sight and ordinary acoustic range
separated elephants synchronized theds

FeCiHns

Elephant Talk

curious elephants by piles of
rocks provided an elegant so-
hution. At the tower the calls
fransmitted from the micro-
phones were recorded and
the elephoants’ behavior
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simultonemisly videotaped
by the author (above, with
binoculors) and her col-
leagues. The origin of the
cills was determined by com-
parison of their arrival times

even when the wind
n prevented their using the sense
of smell to keep track of one another

behavior uncamnmily,
directio

wer elephants actually per
Bill de-
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lrunks held high in sniffing posture, an finding a mute that may be in estrus as
elephant faomily in Etosha National Park  few as two days every four years,
in Namibia inhale the intriguing smell of A remarkable sight, proups of as many
human ohservers. Elephants use their as o hundred females and calves perindi-
sense of smell constantly. When wind cally frieze at the same moment, apparently
direction interferes with picking up scents, tocatch foint, distant calls. They will
infrosonic communication becomes vital,  remain motionless, with raised, spread

espocially for musth males faced with ears (below), for as long as a minute.
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A tiny growl known as a suckle protest
issuies from a hungry calf, Mother respondds
with soft calls, followed by immediate
pratification. Highly protective of their
vating, female elephants make moded
mothers, sisters, aunts, grandmothers, and
couzins. A rogr and o =cream from o
distressed baby calf creates havee as all
agvizilable relatives rush to the rescue (below),
Their rumbles of panic—presumably
intended to summon even more help—were
among the strongest infrasonic calls
precoriled.

Lied by the matricrch, fermales and their
calves eaf, drnlk, sleep, and trovel
together in sociable cooperation. Different

farrrily units (each consisting tvpically of
ghott ten armimals) will often join forces
with each other; kbnown ax bond groups,
they are thought to be related. Males tend
to b loners, avolding one another par-
ticularly when in musth.
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their movements but also their vocalizgations.

The evidence that infrasound plays acru-
cinl role in the lives of elephants s building
up. Our experiments suggest that each ele-
phant lives in & network of communication in
which the animal-to-animal distance is poten-
tially at Jeast two and a half miles. It seems
likely that this network has something to do
with the ability of elephants to maintain an
elaborate hierarchical society even in an envi-
ronment as sparse as Etosha.

What would happen to a population too
dispersed to use the long-distance communi-
cative abilities that elephants appear to be en-
dowed with? This question was in my mind
lwo veurs ago when, as a guest of friends
from the World Wildlife Fund. T was able to
go into one of the sparsest environments in
the world and see elephants living there,

A hundred miles west of Etozha along the
South Atlantic is & strip of shifting sand
dunes and gravel plains called the Skeleton
Coast Park. My old friends, filmmakers Des
and Jen Bartlett, have lived, lilmed, and
studied animal life there for the past five
years, Amazingly, they told me, elephants
inhabit the area, although rain almost never
falls and there is lttle surface water except
during the rare occasions when water from
riin in the mountains far inland bursts
through the dunes and creates a river flowing
toward the sea.

However; succulent bushes o dry nver-
beds reveal that water is not far beneath the
surface. The desert elephants cat leaves and
branches from these bushes. To get from
browsing areas to drinkable water, they may
walk as far as 30 miles in a stretch. They
sometimes go four doys between drinks.

Pioneer conservationist Garth Owen-Smith
took us to see some of the elephants’ sources
of drinking water. Words fail to describe
thuse barren, empty distances, the intense
heat, the unguenchable thirst, or the longing
I feit for signs of life. Each time we reached
water, I wontered how any animal that had
found it couald ever leave. But there was not
enough vegetation near water to feed a herd
of elephants for more than a few hours.

In a dry riverbed just outside the park we
came to & dozen or so wells dug by the

Elephant Talk

In more than o decade of tracking radio-
collared matriarchs in Zimbabwe's

‘Sengwa Wild Life Research Area, Rowan

Martin has recorded many instences of
coordinated, simultaneous movement
between distant herds, Each of these
charts shows the path of the same three

‘elephant groups over four days, Sepa-

mﬁhmmﬂmﬂrﬁmﬂﬂﬁw
memﬂmm
adjusted their direction, suggesting that
thqywﬁmindmmﬁmthg.
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| __-| ints. each _ili--l wicler than an epnant s our the contents into the calves’ mouths
trienk. Reflections showed water about a foot But by 1982 the elephants had all but van
dawn. All around were anitmil tracks ished. Many left when a drought harsh even

Years ago, we iearned, the largest popu

i tor the Skeleton Coast struck the region, but

e coastal desert had piles of bones revealed that poachers als:
lived nearby in the Hoarusih Valley, T

tog, in the bed of a tributary, were wells that  all traces ol their wells

i
L Ol r';|'||’.I.".IEr- 1y

ere Lok & toll, WWith the elephants disappeared

supplied not only the elephants but also many 50 it had been a wonderful surprise for
ther wild anmimals with water. When water Crarth when, oneé day four vears later, hé hap

in the wells was too low for
reach, adults would fill their trunks and Hoarusib area. They walked up the valley

ittle elephants o pened upon a Immily of ten clephants in the

where the old wells had been, dug new holes

in the same place, drank, and left. After this
Companionable but apart, two families footprints of other animals leading from all
reveal their separole recent trovels by lirections ta the wells revealed that it hod

the color of thetr dusty hides. They are
probably not a bond group. Even after
short separations, bond-group members
greel each other with intense excitement;
rumbling, urinating, whirling in circles,

IFaim Gecome i |_i.:II_I' of hife

These were the sort of tales we herod about
LOE-Oeser| -'I|_'[l"|:_'r_r|-*-_ We heard no tales ol
magcally synchronized movements among
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The remarkable
thimg about the dezert elenl

yralceE af thelr ancestors
leddts these elephiants over gravel plains and
rocky mouniams, across dunes and down dry
Fiverbeds to the few 2ources of [ife-sivine

iostile desert

water in o vast and
F THE SKELETON COAST lineasgs dies out
it seems unlikely that other elephants
lacking this heritage could ever repopu
the area. | suspect, rather, that tha
present elephants’ tracks and theor wells
would be flled in with windblown sand, and
Lthat wottld be thad
‘Thus it is terrible to learn that in the post
two decades

has declined fron

the desert elephant population
sevieral hundred to a few

T

elephants

clozen, uced by ivory poachers, The

tUsKS Were tort out, sold to
middlemen, and illegally shipped to Japan,
China, 1":“:{-[-1'. and America

By the time the tusks reached their fingal
destinations, all the experience of the living
clephants had gone out of them —the dusi
ind the musth, the smells and sounds of
hghting and mating, the long, urgent sones of
lertile females; and the stillness of the night

as elephants froze in their tracks Lo listen

Lyvane, too, the long drv treks over dunes
and gravel plains, guided by matriarchs with
FENErALInnSs of MEMmary 1n
the finding, the digging, the drinking from
their own fresh wells, Gane the memories of
neat and the vastness of the barren land —the
patience. And 1h|- river breaking through

\ll of this vanished with several hundred
desert elephants. MNothing i1s left of them but
httle white carvings in ladies’ jewel boxes,
smelling fnintly of French perfume []

yracts. Laone
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pa U YOLU KNOW HOW IT 15 there
e carly in the morning in
Havana with the hums

still asleep against the
walls? . . . Well, we came
: o TR s the wquare from the
dn-r_k tos th-l"_ Pear] of San Francisco Café. | | "

Thus Hemingwoy begins his novel To
Hawe and Have Nol. As they say in Havana,
Ernest, a lot of rain has fallen since then

For the past 30 years we have had only the
occasional look at the capital city of this
Marxist land nation off the Florida coast,
No matter —time has stood so <till along Cld
Havana's narrow streets that Flemingway
would be instantly at home; even Hernando
di Soto might not feel lost

Through neglect by both capitalist and
communist, the Old City within the former
wills has remained essentially unchanged for
centuries, a collection of colonial butldings —
palaces, churches, mansions, and humble
dwellings—30 extraordinary that UNESCO
has classified it as a world heritage site.

More than 900 of the area’s buildings are of

historical importance; only 101 date from our
own century, There are 463 from the last cen-
tury, 200 from the 18th century, and, amazgz-
ingly, 144 from the 16th and 17th centuries,
The Old City iz four hundred vears deep.

In the past decade the Cuban government
has been making earnest efforts to restore this
patrimony; 68 buildings in the historic center
have been completed. The results are often
dazzling, offering spacious views of colonial
life filled with sunlit patios, wide stairs, mag-
nificent rooms, and beflowered balconies
overlooking cobbled streets

The Plaza de Armas, the zero milestone of
Havana history, is still the loveliest place in
town, shaded by royal palms, with open vis-
tas past the Castillo de la Real Fuerza, oldest
{(begun 1558) of the four foris that guarded
the glinting watersz of one of the New World's
best harbars. Atop La Fuerza's tower stands
a bronze figure, La (riraldilla de La Habana,
symbol of the city. Legend saysshe is Soto's
wife, scanning the horizon for his return.

230

In her day Cuba wis Spain, and Amenca
was Spain, and Havana's waters sheltered
the caravels of explorers and conguistadores
and, beginning in the 16th century, what they
found — the silver and gold of Mexico and
Peru packed aboard treasure fleets bound
each summer for Spain, Here Loo came ene-
mies, French pirates and Dutch men-of-war,
and here lay the hulk of the exploded U.3.5.
Maine—symbol of merteamericone imterfer-
ence in Coban affairs—until 1912, when it
was raised, dragged to sea, and sunk again,

O this bright day the most recent visitors,
Soviet tankers-and freighters, will parade
through the narrow entrance; proceed to the
huge docks of the inner harbor, and leave be-
hind a grime that coats the harbor murgin
like a greasy bathtub ring, making it now one
of the most polluted harbors in the world.

HE PLAZA serves as the front porch

of the magnificent Palacio de los

Capitanes Generales, iis codl loggia

shadowed behind nine great arches,

its courtyard vivid with the splash-
ing red of bougainvillea and a heraic marble
Columbus, sternly refusing to believe he 15
anywhere hut the East Indies.

Cuba was long ruled from the palace, in-
cluding a stint by the Amencan militury. In
more democratic davs it became the city hall.,
After Fidel Castro's revolution ended the diec-
tutorship of Fulgencio Batista in 1959, it was
turned into the city musewm —the hive from
which the restoration is directed by Eusebio
Leal Spengler, historian of Havana, {riend of
Fidel Castro, energizer, manipulator, doer of
difficult deeds (opposite). The architects and
craftsmen who work for im call it *trying
not to fall down in front of the locomotive.”

“History cannot be unmade,” he told me.
“We can only understand and justify the
present by the past, We have an obligation to
the past, especially when we are custodians of
such a great survival as Old Havana."”

The restoration plans stretch to the yvear
2000 and include major renovation of the
most important buildings and at least a

National Geographec, Augusi 1950



face-Bit for the others—all of which requires
something alwayvs in short supply, money
The project has a budget of six million pesps
(57,800,000 U, 5.9 avear, twice what it wwas
before 1986, and employs more than 800 peo-
ple. Private individuals
and the governments of other countries
contributed. Major help comes fram the Cu
ban military —a mullion pesos a year for work
on the forts

e H
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commercial [irms

have

i .L|1|'|1'|-r| the hearts of the peo
by providing housing for
'||' '

locks, in fact, represent only

aoctors and old pea)
The restored |
a fraction of an ancient town that is in terrible
decay, I was-estimated
ten vears ago that of the 3,157
within the perimeter of the old walls, only
B0 o condition
rven though the bums
antd many of the
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there? 1 h
srene 15 anmimated by tha
passage of
Chevrolets and Pontiacs
In jts rlm--"ul culture
Cubais 90 males away and
i) vears ago

I'hie streets echo in the
imagmation with the boot
tread ol men like Soto, and
Villafane, who

acre) living

SECH-vintar

A el
went Lo settle Carolina in
1561 and {ailed, and Pedro
Menéndez de Aviliés,
built a town named S Augustine in the pine
serub of & land Flarid
At the heart of the restorati
Old City's five squares
some uropean
Plaza de Armas and the Ploza de in Catedral,
Ironted by the magnifhicent barogue facade of
the former Jesut church where the bones of

ol who * vered” Cubain 1492,
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U'wo are trulyv hand-

spaces in the Americas — the
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{he Many Laves of Old Havana

are said to have been kept for 2 Centory
Plaza Vieja, the Old Square, 15 undergoing
restoration. The other two, i-'Iu::rIr A
Francisco and Piaza del Cnisto, are pretty
much where history threw tiwm

L he Od Square is most revealing of the
An undergroond
parking ol firom the Balista vears 1s being
gouged out of s center, not a hundred feet
from two of Havana's oldest buildings. Near-
b 15 the |8th-century house once lived in by

problems and possibilities

the sisters Cardenas, half-hiddén in billowing
dust from work in progress, From a marvel-
stone balcony next door hung wash-
ing and & banner reminding the party {aithful
of an upcoming “ balance™ mesting —a sel
crilicism Sess10m

[ visited the restored house of J C
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page 281
ianexample and nota model of avarlabile umits
Futimis L friend of Leal's,
was hving alone in the well-lurmished hving
room - with a dining alcowve

Castillo sora

where wie sat al

I||| ||||I|l' '.'Ili IFHTEE

Ll sweed
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LITEEL e sand | hese dayvs mothers drop
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free school and go to work. F
15 assigned to a work station, where lunch 13
provided for 30 centavos, That's what [ did
| cooked for n work station near the cathe

lral  Rents in Havana are set at |
A person’'§ income. For this I pay 13 pesos a
manth, but 1t sh 11

She showed me

il be only

[ her fami-
1 4 handsome
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Campeche quarter, was always thi
poorest and most crowded and pre
setils toca

¢ the most stubborn proh

In this section is the restored but st
humble house, a few rooms in two stories, in
which Fidel Castro’s hero, José Marti, was
born in 1853, Poét, movelist, |
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Independence from Spain, it was no trivial
wenTle wern
did Fidel Castro in a later cen
d from Cuba, Martd refined his
revolution —as did Fidel
he landed with an armed force
Province —as did Fidel. But whereas Fidel
lay In a sugarcane fek

affair; an estimated 250,001
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escaped death from strafing planes, Marti
was shot dead in a skirmish at Dos Rios
on May 19, 1895.

It is a1 short stroll from Marti’s hirthplace
to the reason for Havana, the deep, flask-
shaped harbor that opens out to the Straits of
Floridn. The waters bevond are a wide blue
canvas on which history painted many a pic-
ture—treasure-laden feets that numbered
tlozens of vessels and coversd the altars of
Spain in silver, returning ships with tattered
sails that had een new horizons and brought
back strange Indian captives from a new con-
tinent; buccaneers of the French pirate
Jacques de Sores, whose torches set aflame
Hovana and Soto's first fort in 1555; the mas-
sive power of the British men-of-war that
took the city in 1762.

As the conduit of the wealth of a hemi-
sphere, the harbor was one of the most forti-
fied in the New World. La Fuerza was joined
on the western bank by the Castillo de San
Salvador de la Punta, completed in 1600, On
the opposite point rose another fort (hoth
were designed by an [talian engineer, Juan
Bautista Antonelh) that would become the
visnal trademark of the city — Castillo de los
Tres Reyes del Morro —and below that, on
the hill east of the harbor, the huge Fortaleza
de San Carlos de la Cabafa, which looms
over passing ships

I wient up there one might with a small con-
tingent of citizens led by Leal for the ceremo-
nial discharge of the nine o'clock nightly
cannon. Under festoration by the army (as all
Cuban forts will be), La Cabafa shines with
fresh paint and newly pointed brick and
stong, but almost no cutside lighting: We
made our way in the dark to & gun position
overlooking the harbor and all Havana
beyond. A small unit dressed in 1 8th-century
costume and led by fife and drum marched
up a&nd at the appointed hour lit the fuse to an
old smoothbore piece and BAM! The single
round of sound ripped into the might air and
varished, and not a single dog barked nor
dove rose.

Havana at deep of dark resembles a camp-
fire—it's o 40-watl town. The low lights
smoldered in the mist, the little string of
orange pearls of the Malecdn, the boulevard
that sepairates the city from the sea, marking
out the seawall where young couples would
be gathering, arm in arm, oblivious to the
headlights of passing cars.

The Many Lives of Old Hovana

L MORRO, an even maore spectaculsr
fort, is smaller, hut it looks out aver
the blue straits. The architect in
charge of the restoration, José
“Pepe” Capelo, took me through
the mahogany doors with huge brass bucklers
mto the compound, where the British had
built.a hospital and barracks after they suc-
ceeded in capturing El Mormo.

“Strange o say,” Pepe said, “while
British occupation of Havana lasted only 11
months, they changed it forever with one
act of policy; they dropped the trade restric-
tions, and when Havana came back to Spain
in exchange for Florida, the local merchants
and politicians lobbied against the old
ways of privilege, and the island began to
prosper.”

From the battlements we looked out to the
wide streaming currents off the coast where
the great marlin run, where Hemingway in
Pilar thundered out to wrestle with them.

Hemingway first hunted marlin here in
April 1932, aboard Joe Russell’s hoat Anita
out of key West, The men checked into the
five-story, redbrick Ambos Mundoz Hotel, an
undistinguished 20th-century structur now
peing restored by Leal’s team, next to the pal-
ace. Hemingway would do =0 many more
Hmes, as the hotel became a set for =ome of
hi= best later vears. In 1939 he moved in to
work on a4 manuscript the world would know
as For Whom the Bell Tolls, No wonder he
thought of his fifth-floor room on the north-
east corner 2= a good place to write, The No-
bel laureate Gabriel Garcia Marquer recalls it
as "a gloomy room, L6 square meters, with a
double bed made of ordinary wood, two night
tables and a wnting table with a chair.”

After the revolution Ambos Mundos was
taken over by the state to house the Mimistry
of Education’s emplovees —all except Heme-
ingway's room, which was untouched, n-
cluding the old Spanish edition of Don
Ouixote he had left on one of the night tables:

Hemingway remains a cultural hero to the
Cuban people, in part because of his belief in
the necessity of revolution there. Fidel him-
self once remarked that he had devised tactics
against Batista from reading Hemingway.

Nearby, in the oldest known house in the
city, lives a lady, B0-vear-old Lina Zam-
brana, who remembers Ernest.

Two orange canaries sent up a melodious
cascade of song from their cages, and rain

z9]






RUNLINNG A FUTURE out of the past, work-
mien remurvate atructures along Luc Street
(left). Interior work includes the removal
of murals to the early | 8th-century Casa de
te ODbrapia, where specialists led by Angel
Bello Romero (below, at right) rescue tng
paintings from centuries of neglect

In 1977, the vear after Cuba nameéd (1d
MHavano a national monument, officiols
formalized o restoration plan, UNESC()
|r!.l": il .i.'-'-..'.rullil ¢ and declored the Ired G
wiorld heritoge site in 1982, Todoy the
profect s annteal budeget of 7.8 million dol
lirrs supports more than 800 workers

Castro has made tourism @ top eéconomic
poal, and the restored Old City (& proving o
strong drawing card for visitors. Last year
tourists, mostly Canodians, Mexicans, anql
Europeans, odded significantiy to Cuba’s
sppiy of hard currency, Visits by Amer
cans are severely restricted under an
embareo imposed by the U 8. in 1962

S0 far workers have completed 68 atruc-
tures; pians call for renowating at [east a
hundred more by the vear 2000, With lim-
ited resources and such obstacies ¢ o

ersome edectrical system (mght), the

=RAST]
PTroRecT LS En O rescre &f T minst LUmpHT
LN MISTOFLC STrucliires, d mere frdciuon of

the area 5.3, 167 buldings
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began to thunder on the roof and splash onto
the patio below her second-Aloor door.

Y He was always around,” she said. *The
first time | saw him, | asked him, *Are you
Hemingway?" He said, ‘Sure, let's have a
drink." The Ambos Mundos in those years |
remember for luxurious weddings in rose gar-
dens and elegant employees.”

Her house; or something like it on the site,
was built in 1570 and appears on maps from
that period. Against that long reign her own
50-year occupancy seems fleeting. Down-
stairs, embedded in the stone walls, are iron
rings where slaves were once chained. Are
those not chilling artifacts to live with?

"MNo," she smided. ©1 am not afraid of the
dead, only the living "

Her hushand died when their son was two,
50 she became a domestic and Inter a travel
agent. Then came the revolution, and she
went to El Encanto department store to sell
embroidery, but the store was burned
down — “by counterrevolutionaries.”

As [ left, she said o simple good-bye: " To
remember i3 to live again.”

EMINGWAY would surely have
gone up the street for a drink,
and his old haunts are today
prime destinations (mostly {or

peans). La Boadegurta del Medio, a few steps
from the cathedral, serves the best food in
Old Havana in its three cramped rooms
whose walls are covered with thousands of
signatures.

The bar Papa preferred, El Flondita, also
looks much as he left it. with its brown pillars
and banquettes where Spencer Tracy and
Marlene Dietrich once came to rest. It still
serves, whether yvou ask for one or not, the
rum drink made famous there by Constante
Riballagua, the daiguir

Honest Lil and the Worst Politician and
other of Hemingway's real-life characters
have been replaced by tourists who pay $20
im advance &t their hotel for a dinner reserva-
tion, like the stout Brazilian doctor on an
inexpensive vacation who could not resist
accosting this American:

“Tell me, how can it be that in the early
davs, a lot of vou Americans supported Cas-
tro and this poor old waiter here supported
Batista? Politics!™ he roared.

“Now,"” he went on, “economics!

R

Canadians, Mexicans, and Euro-

America, despite what you zay, is a socialist
country, and eveérvone in vour socialist coun-
try has everything, Brazil is a capitalist coun-
try, and we haven't got a dime!”

A trio came to play—a violin,; a guitar, and
maracas. | asked them to play something
from the past, like “Begin the Beguine.”

“T have not plaved that in many, maoy
vears,  said the violmist in halting English,
then struck up the song.

“You remembered it well.”

“For that, thank you."

I gave them a small tip in dollars.

“For that, God bless you."

“If vou have dollars,” roared my Brazilian
friend, “vou can buy the biggest hotel in
Havana. That's communism!™

ROUND THE CORNER from La Bode-
gutita, near the end of Tacdn Street,
an 18th-centurv seawall has been

found under the modern pavement

with & row of cannon still em-
placed. An unmistakable blue hue of doors
and balcomies marks the old residence, num-
ber 12, that houses Leal's archaeological unit
under Leandro Romero,

“We call it Havana blue,” Leandro said as
he greeted me. ' We find it everywhere under
the old lavers of pamt.”

The house had been owned by a scholar
who had adorned an airy upstairs room with
murals on each wall. Carefully revealed un-
der 27 lavers of paint, the charming naive
scenes show noble life in the Havana of 200
years ago, In an estale setting, men are at-
tired in knee-breeches and stockings, waist-
coat and long coat, with their hair in & bun.
The city’s steeples rise in the distance. A
prowd horse romps under p proud rider. A
shipowner with a long spyglass examines an
arriving vessel, a beautifully detailed square-
rigger of the 18th century. Some of the gentle-
men in the painting are well-to-do mulattoes,

In the half century following 1321, when
the conquest of Mexico was virtually com-
ete, about 35,000 slaves arrived in the In-
dies at the rate of at least 500 a year. They
were West Africans from what are now Sene-
gil, Gambia, and Guinen; later they came
from Nigena and the Congo. By 1570, ac-
carding to one estimate, of the 17,550 people
in Cuba, 1,200 were European, an equal
number were Indinn, and the rest were black
and mixed

National Geographic, August 1080



If ever a pot melted, it was Old Havana. voodoo, after the Fon word tor “sparit,”
spanish and Indian—before their rapid exter- vodumn. 1t reflects the native reliptons of peo-

mination— produced mestizos; Spanish and ple like the Yoruba of Nigeria but has a lot of
black, mulattoes: and Indinn and black, zam Roman Cathohc Hturgy and sacramentals.”
bos, The laws posed no objection as long as Catholic figures like Sts. Barbara and
both parties were Christian. Todav in Cuba Lazarus—even Or Lady of Charity —are
the term mestizro has come to refer o anv eith- navatars of the Yoruban erithar, or divine

nic mix, but mostly black and Spanish beings of African animism. The central ritunl

The casual and open life of a port city gave  of santeria 1s possession by such divinity
Havanaa reputation for the high life of danc- under the influence of the pounding drums

ing under the palms,; rum drinks and casino and ecstatic dancing.

wheels, and the low life of prostitution and statues of four of the leading divinities in
smuggling. Books like Graham Greene's Our  the Yoruban pantheon — Eleggud, Chang,
Muan in Hovana reflect that tropical glamour, Yemaya, and Uchiln— have been set up in
excitement, and melancholy. the museum, surrounded by objecls asso-

In our time, Cuba's ethnic history gave clated with them. Many of the things in the
Fidel an African card to play museum are handsome, like the dancing cos-
Fidel himself made a triumphant tour tumes of the Abakud. Others seem brutish,

through Africa in 1977 and brought back a such as the ofanes, stones in which the ori-
great number of zebra skins, chiel's chairs, chas reside. They Gl an fron pot swathed in
and other ceremonial gafts, The embassies ol chains, along with afferings of animal homns
the 17 African countries represented in Cuba  and daggers and iron spikes, a wihite crucifix
contributed more, and this collection is now “In the rituals, amimals are killed — goats
boused in the Casa de Africa, a museum of and pigs. Pigeons and ducks. For Eleggui
African art, in a splendidly restored Spanish  rooster or a white chicken

colonial building on Obrapia Street. Dioes this really go on in Cuba today?

.rlll'1['I|-]'-I:'-'.l|'illl-_-IIiTI'l'tl'IF-
Clauydia Mola Ferndndes
hadl visited Benin and N
peria, perhaps the home
of her ancestors, where
she had a confusing ex
PETIETICE

*“1 met with traditional
chiefs, saw ceremonies 1n
each remon, was showr
everything. 1hey b e
eviervihing | wanted to see
They said they knew | was
locking for my roots.”

“Like Alex Haley," 1
ventured,

“Whor"

"“You know — Rools?"

*1I'm sorry, l don’t."”

I was led through the
muszum by curator Rasa Fornaguera, who AAMPLING HER HANDIWORK, Hiigda Herndndes
paused only momentarily at a painting at the  tokes a puff on a cigar as she sorts leaves in

3 X My Fog | I.'I = 1 = T 3 :

entrance depicting a blood-dnipmng skeleton (e Miguel Ferninder Roig factory. Rules
: ’ - . : 2] o i irmriteed smol the b B
wrapped in an American flag. On the third PELRIA-ATREHLIECE SITUNITS OX-LHE JOD, TERX

cigar for take-home. Hand-rolled Havanas,

floar is a fabulous collection of paraphernalia : u
considerad by many tha waorid s Dast, remamn

used in the rituals of the African relizions that
came with the slaves and never died.

"It 1= known in Cuba as sarterin, or seint
warship,” RBaisa told me. *In Haiti, as

(tri rrpdriarnl export

The Many favers of OHd Havanag 7






restaurant, El Patio, and an atelier, selling
modern artworks to the casual tournst. 1 re
marked to artist Rafae! Paneca that I found
the works a relief from the incessant propa
gandistic realism of the socialist warld

ted Lsorky,

miodern art and writing.” be salkd. " He re-

“Lenin once was asked if he I

plicel thaut he hked Pushking traditional nrf—
put Gorky was not stopped from writing, ™

“=0 Cuba's policy is more like Lenin’s and
less like Stalin's?

“Let me tell vou the situation, After the
revolution Fidel called the artists and writers
and intellectuals together and told them to
keep on, do what vou want, as long as it does
not result m counterrevolutionary activity
They agreed. Last vear he called them again
to thank them for keeping their word,”™

1The cathedral s intenor convevs a certain
feeling of ¢mptiness; the bones revered s
those of Columbus are pane (taken 1o Spain
after the Spanish-American War), and th
aonce flourishing parish life seems to have
declined, A few dogs, their tongues wagging
from the heat, cooled their bellies under the
pews, Near the altar | met a man still devout

He zaid there were too few priests to go
around. At many churches one cannot attend
cinily Mass

| asked him if the church was not dyving
No, not dyving, butl in crisis, 88 abways,
e sl
"The church has existed before in
viarxist stiates
we are willing Lo live wathin the political
cvstem. W have asked to join. But until

recently they did not want us.”
“Can a person be a good Catholic and a
gond socinlists™
¥ "“Of course. What was Jesus? The Sandi
nistas have taken the lead away from Fidel
“Many believe. Mot nearly so lew as you Nuns and priests are being martyred in Latin
might think America. They are as dead as Che Guevara,

It has been said that if vou scratch a Cubas pnd for the same redsons.
Cathaolic, vou find a santeria believer. The Riecently Pope John Paul 11 nocepted an
huge edifices that occupy grand spaces in the nvitation to visit Cuba, and I heard they
(id City display a vaunted power that has were shoome the dogs out of the church
receded —1
de Asiz, begun in 1638; the fortress-like

Convenlo de Belén, which housed a Jesuil

e huge Convento de Santa Clara

HE FORMIDABLE TASK faced by the
'EsLOTALION CrEw 15 A -"I|Ul]i SRR :..'I-. pLs
architectural. for the spaces of the
Old City are crammed with people
found the church on the wrong side of lis rev- long 1n residence. In the fover of the

school, the successor to which moved uptown

and ecdducaled vouns Fidel Castro (who later

olution); and the cathedral itseli pnce grand house of the Margués de Arcos

(in the Flaza de In Catedral are a built 1 1746, I found what looked like a laree

Five Many Lives of Old Hevana 269



packing crate with & wooden door. As soon as
the door opened, the smell of coffee nsing
from & portable heating coil greeted me

S0 did pandemonium. It was moving day,
I learned, for Lourdes Torres and her fami-
vy —Tive people who hod Hved in the erate,
subcliviaded .'a_‘.' cardboard walls, for YEEATS

The family belongings had been packed
into boxes; one truck would convev it all to a
new apartment near the airport, a long way
away but larger and better and near her hus
band's workplace. Fortunately he was a
truck drover for a fruit distributor

Lourdes snid that 40 families had Hved in
the bullding soon to be restored, but 32 were
already gone. | wondered how 40 families
could have fitted into the place, despite The

st crate :-|3|._:1m-|'ring

“In some places, there are 00, " the <a3id

she was happy to be going

[ climbed the wide marble stairs to the two
room home of gentle 74-vear-old Escoldstica
Knmos, who had been defending herself from
the torrential rains that had come through the
roof and washed under the doors from the
second-floor veranda.,

“1 stand m the corner and wartt for the rain
to stop,” she told me, “1 pat the grls on the
bed.” The girls, three in number, were her
san 5 daughters

Fascolastica left her home in rural Matlanreds
to work as a2 maid in a big house in Havana
where lived the heirs to the H. Lpmann Clgar
fortune. She staved for 28 vears. With the
revolution her employvers went to California.

The man she married lived here, in the
subdivided bouse af the marquess, for 56
vears, first i Y that shell downstmirs™ and
liter in the three upper rooms, where =he had
now livied for 40 vears

A friend had come to visit, Mercedes Cuoz-
co, and the two women sat in the daomp and
exchanged a muled gossip

HAll Havana cannol be a museum,”
Mercedes, "o well-decorated store.” Escolds-
tica arranged herselfl so as not to see the
in the roof.

Az ] took my leave, 1 looked over the balus-
trade into the former grand patio, where a
tin-roofed shack stood. Well, as Hemingway
might have said, what good was it with only
n miarquesx to look at it []

L Bl

1les

FRIENDYSHIF FOUND 1IN @ _ml:-:l.'l'.:r foce, Iwin Frimentet and _['.'.]_'|"11|T'r" Yheila Ponce

shoare 4 stairway at No, 608 Aguiar Street against a backdrop of 19th-centuwry arulejos

gloazed tiles. With mary challenges yet to meel, restoration holds promise that Old

Havana may again reach full flower

O

National Creographic, Auglst 1089






FROM THI

PRESIDENT

Right before oureves

OW MANY MILLIONS OF US have spent trme
watching elephants amble about at & zoo?
How many milhons—and how many no-

ticed what Katy Payne noticed #
she was visiting the Metro Washington Park Zoo
in Portlond, Uregon; 0 1984, taking a break from
rescarching the songs of whales, As she was quietly
phserving Astan elephants, she sensed a throbbing
in the adr like that from thunder. It was barely per-

ceptible, but tantalizing enough (o lead ber and col-
leagues to o remarkable conclusion: Elephants talk
to one another in a ange of =ound below that of
human hearmg (page 264)

How did Katy manage to pick up on what the rest
of us had missed when it was there all the time?

ALl my work follows [rom the sort of observa-
tions that children make every day,” she says
“Children are such wonderful ehsérvers. But as vou
get older, vour expectations fill vour mind, and then
viou stop trusting what vouseo. The fun 1've had has
been to trust what 1 see or hear and Fve it another
chance.

Childlike powers of concentration survive within
us, she insists. To discover amazing things, all we
need do 15 ook and hsien (o what's around us. Her
grandfather knew this well. A renowned painter of
birds and mammals, Louis Agassiz Fuertes had a

S -
3

:r ;f T sy

Katharine Pavne records the soumds of elephants in Namibia's Etosha Park.  secroaassi er sotor passi

perfect eve for detail. His work enlivened our mags-
zine from 1913 to 1920,

Katy'schildren knew it, too, during thetr vears in
Patagonia, where Katv and her then hushand, Rog-
er Payne, were studving the behavior of rnight
whales, A photopraph | our March 1976 issue
shows the Fayme voungsters— John, Holly, Laura,
and Sam — gazing out into Argentina’s Gollo San
Joué, binoculars in hand

“Owir children mude some important observa-
tions in those days,” Katy recalls. "Once Holly
said, ‘Daddy, there are orcas!” Well, we hardly ever
saw Killer whales i thad
dolphins,” we told her. But when we looked at the
harizon, it could only be orcas. We just hadn 't no
boed them.” Now i therr mic-20s, the children st
share an enthusiasm for the natural world, three as
professional conservatlonisis
"savs Katy Pavoe. We could do
worse than follow her example. Tt's all too easy in
pur complicated world, as each day grows more
crowitled with demands, o lose sight ol what's

bay. "They e probably

TLIpen VOUr eves,

imiportant —even when it's right before our eves

Lt Aornnrre




OPEN UPA WORLD OF WONDERS
' WITH NATIONAL GEOGRAPHIC

share the wonder of the National e ;-_.| aphiec Society with vour
friends. Ever 1----|-.*i-. they'll eirele the globe with _'*u.i.Ju-.'a.al:
GEODGRAPHIC, enjoving breathtaki ng _‘||T.- . . meeting new
poople . .. un]-:uk-nr_' ape-old mysteries kesping up with
science and technology. To give giit membersnips, mall your
check with this form today!
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Washington, D.C. 20036 LL5.A
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Members
Forum

Radiation

["ve been involved in teaching radiation safety at
our medical school for 15 vears and felt Chearles
Cobb did a splendid job covering the technical
and real-life aspects (April 1989). Karen Kas-
mauski’'s photographs also brought forth 4 per-
sonnl side o a very techoical issue

Diegax W. BrOGA

Virgimio Commoneaiii

Lmrversity, Richmond

Suclear power is-a nonsensical way of convert-
ing water into steam. The alleged benefits are
miniscule when compared with the risks, We
must abandon nuclear technology and commit
ourselves to devising ways to satisfy our human
needs without compromising all existence in the
Process.

HARRIETT FELS

Mondreal, Dhieber

Thousands of Navy personnel have spent hun-
dreds of man-yvears submerged beneath the
oceans in symbiotic Tl!‘]iilii.l-l!]?:]f‘l:jij with nuclear
power plants. Their lives depend upon. and no
one has been harmed by, these compact seagoing

MeActnrs
InnieEY . MILLER

Sehenectady, New York

The French respond to & potential nuclear acci-
dent by building a 3, 5-million-dollarmedical -aid
ratlcar, capiable of traversing Europe in 24 hours,
whilethe U, S and Cansda merely pass laws dis-
claiming responsibility for cases mvolving na-
Honal policy

R, WEATHERILI

Winmipeg, Manitoba

One of the greatest benefits of radintion is detect-
ing flaws in virtually every critical product man-
ufactured today, Nondestructive radiographic
lesting identifies imperfections in components of
el engines, space vehicles, pipelinegs, ships,
bridges, etc. That use has saved countless lives
through the prevention of acowlent: and cata-
strophic failures.

CHARLES |, HELLIER

Niandre, Connecticnd

You greatly overstated by saving "at the Idaho
Natonal Engineening Laboratory, radioactive
wiste has fooled the Snake River aguifer.”

Why it takes legwork to
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During the early decades of operation the INEL
cid put waste coaling water containing low levels
of radionuclides into & waste-water injection
well, a practice discontinued vears ago. Most of
the contamination was short-lived trtium, most
of which has decayed awav. None exceeds drink-
ing water standards now, and none is detectable
bevond the site boundaries.

PHILIP A, ANDERSON

[dahko Academy of Science

Boise, ldaho

Pending more detoiled sampling, the Depori-
ment af Energy ranks triftim in the agquifer al
INEL as a potential environmental and public-
heaith hazard.

The statement that " once instde todny's energy-
efficient houses {radon] does not escape” imphies
that energy-efficient houses are part of the prob-
lem. There is documented research indicating no
correlation between house tghtness and radon
problems. As the Swedes declded —and they've
dealt with this prohlem far longer than anvone
elst—the best way to treat the radon problem is
to build tight, energy-efficient homes and install
controlled ventilation systems.

STEVE ANDREWS

Denver, Colormdo

You might mention the very successful nuclear
facilities in Canada, where a major portion of our
electrical needs are met through nuclear energy.

Pickering in Toronto is one of the oldesy, largest
continuously operated nuclear plants in the

waorld. Bruce, n second facility nearby, incorpo-

rates a hervv-water distillation plant and a huge

experimental hvdroponic complex {we dream; of

eranges and bananas in Ontario), Overall safety

must conform to the superclean demands of our

very active and poweriul environmentalizts:
JOSEPH N. SCHAUENBERG
Jarves, Onlario

John Muir Trail

Calen Rowell's unsubtle criticism of the Nation-
al Park Service wilderness access policy, com-
pared with that of the Forest Service, doesn't
square with his passionate lnment about the evils
of excessive tourism in such places as Nepal und
the Himalava (November 1988), As a world-
famous mountaineer, Rowell knows very well
about the long, hitter controversy between thase
who want unrestricted access for evervbody and
those who wnant wild areas reserved for the
strong, determined, and skilled who can get
there without a horse, vehicle, or other mechini-
cal contraption. The choice should depend upon
the circumstances of the mdividual site.

J. B. BRUMAN

Sherman Oaks, Californio

1 submuit that the first purpose of the national
parks is to be used as widely and by as many peo-
ple as possble. As with books, weir is inevitahile
but is proper and to be expected, Only the very
rare and unigue should be limited in access. For
the rest, maintain by all means, but use, use, use.
National Park Service action in needlessly ex-
¢luding the public is a scandal.

Josera ). DEVANEY

Las dlamos, New Mexice

We must face the fact that as population pres-
sures increase, we canpot indulge in o laissez-
faire philotophy and preserve our national
environmental heritage. It is clear that pack ami-
mals in our wilderness ought to be severely regu-
lated. Anc if we must have them. they should be
leept apart from those who use their feet to experi-
ence the wilderness.

M. k. BRusseL

Urbana, Himois

When Galen Rowell describes climbing to the top
of the peak and placing a pile of stones on the
summit, [ can't help think that he has taken the
opportuntty toshow hisown self-importance and
cestroved another’ s apportunity to feel the same
“untouched by man" sensation.

K. McNisH

Edinbsirgh, Scollond

The first climber to veach a summiat traditronally
leatis a caire or athter record.

The photograph on page 477 shows mare than a
beantiful moonrise. It shows a rarely recognized
phenomenon: the earth's shadow . The dark blue
band at center occurs directly opposite the sun,
like the full moon in the picture, and is best seen

when the sky is very clear.
LRrGLAS DUNCAN
The Space felexcope
Srtence fmadrtule,
Baltimere, Marviand
Loons

The loon’s cry 15 a symbol of peace and tranguil-
lity for millions of people, and they don’t even
know it. When producing sound {or a wilderness
night for TV, radio, or film, if it"s ominous; in
goes the owl; if it's peaceful, romantic, tranguil,
in goes the lpon. When Shirley Maclaine was
camping in the Andes in her TV specal, vou
heard the loons (even if real loons seldom got
within 2,000 miles of Peru) to let us know all was
right with the waorld, If we lose the loons o nature
und have only digitally reproduced ones left, all is
certainly mot right with the world.

LEON MaARTELL

Loy Angeles, California

National Geographic, August 1080
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L.oons mav be nesting i lowa again. For vears  withoul knowinge the impact. The loon predation
WE never saw any here on the lake, but last sun iroblem may be compounded by persons feeding
mér my wife and I saw a pair and their offspring mld earies with good intent but adding pressure
freqoently i a state park oear our home, O o lewiis

pissible reason: The gquality of water 15 betler DR, ALBERT W, FRANZMANN

P ENAL A SsimtEry Sewirr syslem serves o] sugotng, Akisks
Il !l H 5, 3 i -l = R - = N 1
JOHN E. VAN DER LINDEN ['he common loon 1= now lErmly etched i the
el e |I" Il i
dparid Lake, 10w mincs of Canacdhan 1t 15 carried on the reverse

[ Alaska, where | have worked as o waldlife re-  gside of the new 1 l-sided. bronze-conted dollair,
search biolorist since 197 2, 1 have witnessed the:  whch is commaonly referred 1o as the loon

predation of common loon chicks by bald eagles ELIZARETH PREITZ

manatinge Ehi puctivity of thiree nesting Edmonton, Alheria
pairs on Covote Lake in the Kenal Peninsula for
evorel veare The mestise s that weolleén inject. | SAITAZSNA
Tglniwt NIk ar soecies mto nabtorsl SysTems Lartasrena contimues (o play 4 very imporiani




robe as an oasis of hope and tranguilhty for Co

loumbia and & window of romance for the world
ALBERTO CORDOBA-SALALAR
fHvatisviie, Morviand

Kronan

Your article by Franeén, Curtsinger. |
oft Lhe Swedish warshp was haghly iIniormativi
and shows some excellent work in marine ar-
charology. Nearly 400 artifacts are current
display from Kroman here at the Vancoover M-
itime Museum (unbd September 41, Your articie
plus the visual display makes me feel like tukinga
Lrip b Sweden 1o see the rest of this historic stip
L. B SOLKOSK]

Fancouver, Brafish Columbia

inel Berkey

John Berkey's painting vividly described
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from the Pole to Ireland
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A Treasure of a Map
Barely Evades Auction

Ltk the Only surviving mip of (s s
frovir the late | Mb century
of wellum = by 33 inches tht

Uity thits il
ms known or concerved B on English
mapmaker. And
berrg worled at auction
Preawn by Richard ol Hoklmghan
and Lafford. o clernic ot Horetord -
thedral, the "Muoppa Mundi | World
Map) his hung there for 70 vears, Th
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el .'---Ji‘l.-'.!
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Hes. Sothe cathiodral and Sothehy's
frigd o persuagde the Hntish sovern-
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When they ad no socdess, Motheln's
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Expanding the Limits
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- Wild Chimps™ Status to

Be Ruled Endangered
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Hyacinth Macaw Genus; Anodorbynchus  Species: hyacnthinus

Adult size: Length, 93-100cm (Incleding tall, 55cm)  Adult weight: Approx. 1.5k
Habitat: Marshlands, forests and palm groves in Brazil and eastermn berder areas of Bolivia
Surviving number: Estimated at 2,500—5,00{] FPhaotographed by Lulr Claodio Manigo

Wildlife as Canon sees it

Majestic with their cobalt blue plumage, a pair  exported annually, and tens of thousands more
of hyacinth macaws inspect a tree cavity for a  are smuggled out illegally, many dving in transit.
possible nest site. Largest of all parmots, these To save endangered species, it 1= vital to protect
macaws fre cpuent palm groves to feed on palm  their habitats, [Inderstanding the fragile balance
nuts, their mam food source. Sturdy legs and feet  of the earth’s ecosystem holds the promise for
anchior the macaw while it hangs sidewavs ar  the future. Photography, both as a scientific re
upside down n atte r'|'|'|1== to reach nuis with its  search tool and as a means of recording the world
powerful bill. As they fly, the colorful birds emit  amund us, can help |'|rr mote 3 grealer AwWareness
loud plercing cries, w |1!|r thear lomg tals stream and understanding of the hyvaconth macaw and
gracefully behind them. In addition to a dwindling  how 1 I"-' s within its natural environment
|114-"'d.1 hyacinth macaws and other parmts are And understanding is perhaps the single most
threatened fﬂ' i continued demand in the pet  mmportant factor m saving the hvacmth macaw
trace. Over 200,000 South Amencan partots are  and all of wildlife.

EOS 60

The new autofocus SLE camera
More than autofocus
Mare than sver

Canon



% Close to man.
Close to extinction.

= . Do you
¥ €| care enough
to help?
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NATIONAL GEOGRAPHIC MAGAZINE
GILBERT M. CROSVENOR. Prevdent and Churmay. WILBUR E. GARRETT, Ediiw

JOSEPI JUDGE, Smmior Arsociar Edimr - TROMAS K. SMITH, Assoviate Editar
CHARLES McCARRY, Ediniear:Large

nmﬂ?r ASEISTANT lﬁ:ﬂ:i U
Thiisias Y. Cunitr. Msence Gasves. bo . Carmgruphs  WiLiss Ceuaves, Expslidarns
Noes Claene, Exvemowmens  Toosas B Kewsgny, Phonsgramhy  Ronerr W, Manis, Levr

; ' mﬂﬂﬂ-m besnne £
w - Ehl.—;ﬂ- m—,m::__ll'_h.f- ﬁ_l‘ﬂh'—..m#ﬂl , -ﬁ;ﬂ.
mﬁﬁmﬂ [ S S —— Comsnat Tan Famising. Mary o

HLLUSTRATIONS
Paippomm argema; Kper | Rpoemraen, Ang mmm F‘.m.\'lhq.h.ﬂ.,i.m

Cadd. Frsce Thle, Fmory Krinnd, Joseph' 13 h'-'-wm-.ﬂﬂ

(v Dol | Froderich. Nidwr) mun-imhn- ke &, ﬂﬂmm Pulilie A Mary Jestuie
Jacolwe= Barbmis B Wallur Ausissieiai: limass M. (Towm, Dienwer bow §1 Lt T, Dje, Draii
A stogr D - Runald 8 Anenns, Piibes G- Flesgal. Foul Gkl P ARDes ves Dups, Hmhﬂ'_t'h.

ADPMINISTRATION
AwT, Pl Fuksisery Joves W Thawes, Aa uirprhtﬂilqt'm“-ﬂ. Corey, Thewmaa E I:Iﬂ,-}.m#

arl M Wuiles I"H-I.E! Tl ANT . 'I'll.ﬂ:l:l:l:l.'l}l.l-l‘l:lﬂ'l.!IH 'h'ul' FrpiGE PRI Liad@iine L. FHubnp

I:Hrl'nl Jﬁl:"l'l:l'l!!..['l.hﬁ.lmL‘l.l:ll'lL Ciovrge B *sewvieift. Ansmerrmanion Margami B Hemsion.
mmﬂﬁ-mtm mmﬂmu A Hﬂﬂnhﬂn%fdtm
J-Ht:tlﬂtﬂ & Saalind), Mols Swrmar, Frank 8 F:l

Willingw | Clpwemg, Oerege ¥, Hiilib, Wornahd U Ko Misn] & hheohiz:, Losws i Sehmiier, Pasild £-

(S Eatagli Y Weraly () n 'ﬁ'Hﬂll'l.lJ A Ean Eariosses Hain:

.u:-m mn‘“ Eﬁ-tﬂ T D mgﬁ"ﬂ.ﬁwu
Wik Prier F nnhmmulmliﬂr—lmhmn hhh%w.ﬁqﬂa
Fiswisr | bouiit’ Amsleruss, Jnmes B Dhmoi], B Wik 1 imirah & ones. Claries T Kimsland, Lty |

Lava==rhsl F Willies Suth Fymcsssisic Hquﬂﬂ&. 'I'h..uﬂl‘l:,_ [ T

FRODUCTION SERVICES

Quiarryy: Frauk § Crlivesi. B0 M AbSnks: PudPudss Coziffasy T WoCans=l By B Bernet Hidiend A
Craveil 81 Chisman, Flwoosd Mo Gobier, Jr . PeSSip B Plude, Barsand G Quarrick hwq—.u.rnfl.-;;
® Perrom, Jamas W Tt i.H'rdH"I'hl'mmHl-llhnI.]:-ﬂ'H Andemum. Saerme

Harrimm Amspasrresrise Lasswnee b Lsciwig, Chremor: Toan & Semm

TELEVISION

T T Fire Presileo | LE eoda L
Il’l! e ad Dirpraor, Yeorps S Lampmihads Sinfpne A Lrpranp=r—y

EDUCATIONAL SERVICES OF THE SOCIETY

HUOMERT L. RREEDEN, Senwr Ve Prescdent

Hﬂ'ﬂl""ih-.ﬁtﬁ-iﬂ-ﬂ.ml.m; Euee: Aia: Seapamnn 1. hacufrson, Aaar aeihe Ve Tior Peen ; Rilepham .
Hindvbae i, Carobys W Teesss femy Hihann Boea Sennace Chans: 0 Himan (e af S gy Editor; Besa Reo-
m ﬂH'-_ I:I-ll.l:l.hl_ e e ﬂﬂ:ﬂ..rnd;l, Lsciomacs . Jofm | Dsea, Yowse € batkon : 1

st Phar
Yy —) hﬂn.%mm Jbaval V. Eviea, Ron

M—.I:' Fii:rl..H.lﬂ enn Hariell, Charbes B Aler Aune [, Jan=H. FH_-.H
Frem Mednam, .MEIII." lﬁtmmmm.l  Tremaa W Powel [T1. I.m
Poyrmsiy, Cinds Bame, Dl W, Shwets, Vindere ¥, Sifvetinah, Ceme S, Saait, C Lu.|ﬁm.ﬂnplr

Abe rerrembee mfmmmhmmu Ill-ﬂ-.ﬂm.:lﬂ,jul‘
Pﬂ.ﬂﬂmlﬂml‘_ﬂﬂm !luﬂ.ﬂﬂtﬂd&ﬂ!.ﬁwﬂlh.l‘ﬂﬂﬂum B Keltl An Fror
Pl i Aires Jose 0 Chens, b1 Hisecior Yogeas L lam Asoe Per ) s Dt Arse Do, Prver ] Makeh
CEmtretnenl Fiosss fidnes Pail Do Thelil M. Compes . drew [y Scstoms K Pode Carl ¥ Kb

C e i) B AR ST ATk ﬂmﬂm'ﬂm
isaod Tt & e e, T s " |

" For-the tncrease and diffuston
of geagrapiic Knowledee”

T 3Sanimsat Clecwinamisr Sooarry i charteeed

in Waskangion, [k C_ m 8 ponprutin sconndic and
sducmtionnl prpaniratees. Siove [HE) the Siciety has
suppirtesd more then 3N exphorations asd research
Prvjecss, weldang R Enoadadge of aarth. sen, snd Wy,

CNNERT M GRUSYVENOH, Fremdens

COWEN B ANDERSON, Evmmnsr Vier Prengenr
Semani e Peeudvses

ALFRED I HAYRE, Preane

HAYMONTD T McELLIGROTT, TR

HORERT B SiM8

Viaw Ariiderat

FEEDERKER C.GALE, LIEONARD 1. GRANT,
HSEPH B HOGAN, JAMES P KELLY,
ADRIAN L LOFTIN, IR, LEWIR P LOWE,
ROSS L MULFORD, H GRECGORY PLATTS,
CLETTS FRIDE

ENTwWinN W INIDER, Saremrs
SUFANNE PUPRE. Compomare et

BOOARD OF TRUSTEES
CGHLHERT M. FROSYENCON. Chamrmam
EFEN B ANDERSOMN, Ve Chacrmm
LLOYD H. ELLIOTT, Vitw Charemasn
Evwmithenil . vativmiil Geeogrphis Fibmalam Frundsibm
Charran Emerfrtiie
MELVIN M. PAYSE, THOMAS W, McKNEW
FOE L AL HRETTCN
Chmrmenr Repgs Sainsad Bam

THONIAS E BLELCGH R
Chkatimss, Eisriled Cnmilisss Hell N Gintsr

FILANE BB AN .
hatrmes il CECEF Pailee iy pmst LIty
LEWTL M. BULANSCOALR
Kormpardy St uf Gievrronires, lassaiil Lsewenty
ROBERT L. REEEDEN
ILCARTER BROWN
(hesiily, Msdiumal CiuBery af AR
WARNHEN E fUNGER
Ul Furiiiim mil 1B |l ntivs] Sttt (A=t. |
BECTEAEL O ING
Presilesr, Mirhnel Cnlisms Ascaraney
GEORGE M. ELSEY
Presidews Emenma. Amemcsn Hed Ui
WiLRUR E GARRETT
ARTHLR T MANSDN, Capmel Empirues
ALFRED | HAYRE
A LEL IS HICHGISRTTTHAME, 1K, Juape,
128 Tt uf Agrpeuds T 1he Thetil el
JFFN JAY ISELIN
Frouidemt, The Coopen Linum
JWILLARD MARERIOTE, TR
Chaeman said Preavires. Samnodd Cermammason
FLOBETTA DLEES MUKENZIE
Formee Sapenssesdent of Schaals, Disinor of Cifumbis
MATHANIEL I' KEED

Blis=amiiuid -m=onmenialis
B PFRANUES SAUL N
Frosideed, 15 F. Sand Clampany

ROHERT . SEASIANS TR
IMpmrmes ul Anrmannsss aml Asnonaunes, KT

TRESTEES PMERITUS

CRAWTCHRD M CGHTESTWALT, CARYL. P HAGKING.
MHS LYNDROM B, ICHNSON, CURTTEE. LIMAY,

W MULTHESNEY MARTEN, IR, LALRANTE
RECKEFELL KR FREDRURICE, O, VORSRLLUI, BASES M
WAKELW B IAMESE Wilsh, CONRAD L WTRTH

COMMITTEF FOR
RESEANCH AND FXFLORATION

Piias T Mg e,  Barmiais, T Dial 5 et ¥iaf
Claterran, Hapm oo Fud, Radline, Sealossnt Cosypraniiu
Neword, Flists W S=0is. Sfctehicy SWmes L ChaamrerT.
Cmrmy M, Cimmvrsos. Caarl P baiowe Taowas W

e bwrs [herre | MEmess . Bescarrh Ao -
ity S bvarnies (st Slepais M Pirsp
MiriE M Ravis, Dleetin, Bissasil bl Chaiidsii.
Elailes H R, Paulessir ol Euﬂ.rrp} Ly ey
al Udhmsso, hars B Srrein, Pessidess, Veoooh [lise

i remanngrapius fesiesean, (lessie © S Jamas 0]
Wankiite, e Clisimes T “Waiadin. Foask . WslrsiiEE M
Brsaanch Cemdignid, 1 A Greibigicad Sarvey. Hesar T
Winaar . Predessor of Anupcgy, Lmverwy ol Mapn



& SAMSUNG

Hi'TE:h; m ‘-.n-

Wil toelav’s hi-rises be the lenveenises of tomofons' '

[t rermains o be seen. Bl Sansuing sl
product will sirely be high on evernvone s isd

 SAMSUNG

The tuture of electronics

0 MY EYE as 4 first-time visitor, Cubga had a

Rip Van Winkle quality —as if the entire

countrv has been in hibernation. Cars -
pered as antigues elsewheres move arthntically
through streets that seem sets for a 19505 movie
Like fading dowagers, the old Chevvs and Fords
wear too many yers of paint poorly app
Converselv, most of Havana needs a cont of paint

The obvious poverty dulls the inherent charm
of this time warp, with one elegant exception
The heart of the once walled city of (d
Havana, founded i 1519, 15 being meticulously
restored. 1o 1982 UNESCO named it o world her-
itage site. As a living moseum, it will be Cuba's
showcase for the celebration of the 5300th anniver
sary of Columbus’s armivol.

Un my last might in Cuba I met Fidel Castro
His dogmatic Morxism, a starnant sugar market,
and the U, 5. political sand economic embargo
keep Cuba strapped and dependent on Soviet aid,
estimated at 15 million dollars a day. Except for
his finely tatlored mablitary fatigues, Fidel wis
anvthing but nostalgic and seemed uninzed by the
materialistic fmilure of the revolution. He exuded
enthusinsm and curiosity. Even the costly restora-
tion of prerevolution Hovana enjovs his full sup-
port. For the first bour be asked as many
guestions as he answered. Un Third World and
sociad 1ssues he s encyclopedic

el

He's justlv proud of Cuba's public-health ser-
Vices—esperially their success in lowening the in-
fant mortality rate, now among the lowest in the
Americaz. He spoke for an hour on the medical
program, then jokingly blamed me for getting
him started by asking a question on the subject

Had it been hard to give up smoking cigars—
with tobacco a major Cuban exportr?

“1t was easy, " Castro replied. " Smoking’s nol
good [or the people. 1t was a contribufion | could
make to public health. But the campedgn against
smoking hasn't been good for us economically.”

We dhiscussed the recent sighting of an ivory-
billed woodpecker in Cuba—jong thought to be
extinct, Castro told me with a twinkle, “He's
been a headache. I had to move a who
highway s0 wi wouldn't bother him.'

Our meeting lasted a very fast three and a holf
hours, [left at 12:30 a.m., exhansted. Castro, still
buovant, seemed ready to tear into o night's
work. Though accepted as a friend throughout
the week's visit, | was reminded at a commemo
rative exhibit of the Cuban revolution that, off-
cially, the U. 5. remains the enemy. A guide
lecturing young soldiers descmbed Americans as
Yankee impernnhist dogs. Seemg 1 had heard, she
spemed embarraszed
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TOYOTA CAMRY

TAKE A RIDE
IN THE
GREAT INDOORS. Y

just climb aboard the 1989 Tovota
Camry, sit back and enjoy the ride
Everywhere you look. beauty abounds,
from the richly appointed dashboard
down to the super-plush seating and car-
peting. And for a truly spectacular view,
check out the vast amount of open space.
Or better vet, go test ride the great indoors
for yourself and discover beauty everiasting,
A 36-month/36000-mile basic new vehi-
cle limited warranty with no deductible and
no transter fee applies to all components other
than normal wear and maintenance items
Call FBDO-CO-TOYOTA tor more information
and the location of vour nearest dealer, Get
More From Lile. .. Buckle Up!

TOYOTA QUALITY

WHO COLILDY ASK FOR ANY THING MORE!
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