ELECTRONIC @
_=I--.¢'-_..‘__' ARVEL
~ THAT IS CHANGING
~ YOURLIFE ax
CALIFORNIA'S
SILICON VALLEY ass
SAVING PERE
DAVID'S DEER a7

THAILAND
ROYALTY AT WORK ass

LAND IN THE MIDDLE soo0

NEW DAY FOR ALASKA'S
PRIBILOFS s3s

CiFIM: EAPHIL <) T




we're sometimes accused of using to view the

waorld, it can be hard to find good news. All
too often our evenhanded approach to stornes
casts us in the gloom-and-doom ranks. But not
this month. In October we're happy to offer a
varied collection of good news" stories.

Not far from Sutter's mill, amodern California
gold rush has been under way for some time, just
as competitive but far more lucrative than the
original. As before, vast wealth and power accrue
to those who =trike it rich, not with gold this time
but with little flecks of silicon called chips—those
electronic mimmi-mirvels that gre the nerve centers
of the computer age. The John Sutter of this boom
is William Shocklev, co-inventor of the transis-
tor. Scientists and technicians flocked to a valley
south of San Francizco to be part of the world he
began and stake their claims in the new industry.

Like camp followers, the usual mix of con men
and crooks also gathered. their ranks spiced with
incustrial spies, hoth foreign and domestic. For
not only national wealth and prestige but also
military superiority ride on the high-tech chip.
Photographer Charles O'Rear and writerz Allen
Boraiko and Moira Johnston unravel the mystery
of the amazing little chip and tell us about the val-
lev nicknamed Silicon, where it grew up.

From half a world away we bring two other
success stories. First: Thailand—the domino that
not only didn't fall when Communism prevailed
in neighboring Vietnam, Kampuchea, and Laos,
but whose thriving economy grows 6 to 8 percent
avear, Regrettably, the growth is partly fueled by
the opium that flourishes in Southeast Asia.

The paralle] success storv: an inside look at the
Thai roval family, which this year celebrates 200
years of the Chakri Dynasty.

Even Alaska's Pribilof Islands, remote specks
on the map of the Bering Sea, long cursed with
cconomic problems and a deterioration of their
Aleut culture, and condemned for their annual
fur seal harvest, can see a better life aliead. The
fur seal treaty extended by Congress through
1984 has the blessing of the Sierra Club and the
National Audubon Society. The Indian Claims
Commission has awarded the islanders an 8.5-
million-dollar settlement of a 27-vear-old claim.

Last, but not least, small hérds of Pére David's
deer, long extinct in the wild in their native
China, have prospered so well in England and the
United States that some may soon be sent home to
China to reestablish the species there.

We haven't thrown away the rost-colored
¢lasces—who knows when we may want them.
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The Chip: Electronic Mini-marvel 421
A fleck of siticon smaller than a newborn baby's
thumbnail performs microelectronic magic that
promises revolutionary social and economic change,
Allen A. Baraiko and photographer Charles O'Rear
reconnoiter the latest advances in computer scignce.

Silicon Valley—
Cradle of the Chip 439

Mupira Johnston recounts the birth, edolescence,
and coming-of-age of Caltfornia’s Silicon Valley in
Santa Clara Cointy. The high-technology arena
struggles with recession and fapaness competition
for domination of its arcane fields. Photographs
by Charles (FRear.

Saving Pere David's Deer 458

The ancestrol acres of England’s Duke of Bedford
nurture an imperiled species from China. Larry Kohl's
text and Bates Littlehales' photographs tell
of a comeback from the edge of extinction.

Thailand’s Working Rovyalty 486

The Chakri Dynasty this vear celebrates two
centuries of rule. King Bhumibol Adulvadef,
Thailand’s reigning constitutional monarch,
roturns the love and lovalty of his 48 million
subjects with his open style and tireless inferests.
Photographs by John Everingham.

Thatland; Luck of a

Land in the Middle 3500

At the center of one of the world's political hot spots,
Thailand remains free and relatively prosperous.
Recently discovered notural gos and oil deposits
should help keep it that way, Assistant Editor Bart
MeDowell reports. Photographs by Stevé Raymer,

New Day for Alaska’s Pribilofs 536
Criticized for their seal harvest and threatened with
an end of federal support, Pribilof islanders fight

to protect their livelihood and way of life. But

Susan Hackley Johmson and photographer Tim
Thompson see promise of better times for these people
who survive 200 miles north of the Aleutian chain,

COVER: Almaost lost in the palm of a hand, a
silicon chip is the heart and brain of the new
computer age. Photograph by Charles CY'Rear.
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ELECTRONIC MINI-MARVEL
THAT IS CHANGING YOUR LIFE

The Chip

By ALLEN A. BORAIKO

meafinial [P HARHE ERTTIRLILL FTRFY

Photographs by CHARLES O'REAR

T SEEMS TRIFLING, barely the size of a newborn's
thumbnail and little thicker. The puff of air that extin-
guishes & candle would send it flving. In bright light it
shimmers, but only with the fleeting iridescence of a soap
bubble. It has a backbone of sthicon, an ingredient of com-

mon begach <and, vet is less durable than a fragile glass sea
sponge, largely made of the same material.

Still, less tangible things have given their names (o an age,
and the silver-gray fleck of silicon called the chip has ample
power to create & new one. Atits simplest the chip is electron-
ic circuitry: Patterned in and on its silicon base are minuscule
switches, joined by “wires” etched from exquisitely thin fims
of metal, Under a microscope the chip's intricate terrain often
looks uncannily like the streets, plazas, and buildings of a
great metrapaolis, viewed from miles up

Even more incongruous, a siticon flake a quarterinchon a
sicde can hold a million electronic components, ten times more
than 30-ton ENTAC, the world's first electronic digital com-
puter. ENTAC was dedicated in 1946, the ancestor of today’'s
computers that calculate and store information, using memao-
ry and logic chips. But ENITAC s most spectacular successor
is the microprocessor—a “computer on achip.” This prodigy
is 30,000 times as cheap as ENIAC, draws the power of a
night-light instead of a hundred lighthouses, and in some ver-
sions performs a million calculations a second, 200 times as
many as ENTAC éver could.

The chip would be extraordinary enough if it were only
low-cost, compact électronics, but its ability to embody logic
and memory also gives it the essence of human inteliect. So,
like the mind, the chip has virtually infinite application—
and much the same potential to alter life fundamentally.

A microprocessor, forexample, canendow a machine with
decision-making abilitv, memory for instructions, and self-
ad justing controls, In cash registers the miniature computer
on a chip totals bills, posts sales, and updates inventories. In

Polestar of a new erg, the
chip explodes our horizons
as its components shrink
ever smaller. Nickname for
the integrated cirount—a
compléx of electronic
swiitches controlling
electric current and
fabricated on a fleck of
silicon—the chip, since [ts
introifuction {n 1959, has
advanced technological
capacily tn guantum
jumps. Some are colossal
information storers called
memory chips. Others, [ike
thiz Motorola version
(facing page). combing
memory with logic to
produce a “computer on a
chip,” or microprocessar,
Becoming cheaper and
more powerful each year,
chips are reaching into
every area of modemn life.
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Armed by the might of the
miniature, medical prosthetics
designers, like these at the
LCrniversiny of Li'tah, are
making bold advances with
circuttry often as small as
nerves and neurons. At the
school’s Center for Biomedical
Design, Ken South of
Seattle—yvictim of a power
line agccident that claimed
both arms and shoulders-
tries out his new electronic
[imbs, activated by motion
sensors and electrical signals
from the skin

Al Stanford University, a
team headed by Dr, Robert
Wilte is working on a “bio-

ear” (above), Implanted

behind the ear, it promises

rudiméntary hearing for the
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pacemakers it times heartbeats. It sets ther-
mostats, tunes radios, pumps gas, controls
carengines. Robots rely onit; so do scientific
instruments such as gene synthesizers.
Rather than simply slave harder than hu-
mans, machines can now work nearly as
flexibly and intelligently, to begin priming a
surge in productivity we may one day recall
as the second industrial revolution.

The chip's condensed brainpower nour-
ishes another phenomenon—personal com-
puters, Last vear more than 500,000 were
sold, most to people who do not know how
these first cousins of the pockel calculator
wark, nor need to know, because the chip
makes them increasingly easy to use.

Pigevbacking on personal computers are
dozens of new services. Exotic now, com-
puter conveniences such as electronic mail
and newspapers and home banking and
shopping could in time become as universal
as telephone service.

Questions arise, If we can screen out all
but the news that interests us most, will we
grow parochial? If we shop and pay bills
from home and carry less cash, will streets
be safer? Must employees who work at home
with company computers be electronically
monitored? Will children stimulated by
computers grow up to find effective cures for
poverty, hunger, and war?

These guestions were unimaginable in
1959, birth vear of the chip, but in a decade
they may be curréent. That would be no sur-
prise, so broadly and swiftly has the chip
penetrated our lives,

Recently 1 spent months gauging the
progress and impact of the chip. Inlaborato-
ries, scientists showed me that the chip,
though complex, is understandable. At
home a personal computer alternately en-
raged and enlightened me. And 1 learned
that the chip's every advance incubates an-
other. and that one another and another,

Eventually one billion transistors, or elec-
tronic switches, may crowd a single chip,

1,000 times more than possible today. A
memory chip of such complexity could store
the text of 200 long novels.

Chips refrigerated in ultracold lguid heli-
um make feasible a supercomputer vastly
more powerful than any yet built, with a
central core as compact as a grapefruit.

Naval scientists envision semi-intelligent
and autonomous robots that can pilot ships
to evade enemy fire as well as rescue sailors
and recover sensitive code books from sunk-
¢n submarines.

Borrowing techniques from drug manu-
facturers, chemists hope to grow, not build,
future computer circuits,

Farfetched? Then consider theze coming
innevations in light of some breakthroughs
already achieved.

Unperfected but promising microelec-
tronics implanted beneath the scalp can
restore very rudimentary sight and hearing
to some of the blind and deaf.

Robots that see, feel, and make simple
judgments are entering factories, where less
capable robots have been *reproducmg”
themselves for some time.

Within limits, computers can talk, heed
our speech, or read. Some diagnose illness,
model molecules, or prospect minerals with
the reasoning and success of expert human
doctors, chemists, and geologists,

The shock waves of the microelectronics
explosion expand too far, in too many direc-
tions, to tally them all. But a few of the deep-
er tremors, recorded here, vield a sort of
seismic profile of what lies beneath and be-
vond this first instant in the age of the chip.

WISH we'd had this chip when we were
designing it.” Dana Seccombe taps the
tiny device in the palm of his hand as ten-
derly as if it were a rare seed, germ of

some plant bred to fruit with money. Just so
for hiz employver, the Hewlett-Packard
Company, propagator of computers, calcu-
laters, and other electronic cash crops.

Racing to infinity, the microprocessor achieves ever greatér speed, with the number
of calculations per second having leaped in 11 years from 50,000 to a million.
Millions of data bits must be processed at high speeds to synthesize motion—

a technology with applications ranging from rocket design to sports, Thus, at the
Obympic Training Center in Colorado Springs, researchers use computer-produced
stick figures, here superimposed, to analyze the performance of race walkers.

The Chip: Electronic Mini-marvel
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HE GRIDIRON of a great city, seen

i I applng from the air, would seem no more Lady:

rinthing than the boldly patterned

thE circuttry on the microproceszor depicted

below. Smuall enotgh to be carted off In/ a

ve ' h Y large ant (right), this typical computer on g

m IEFEEP EFE chip holds 30,000 transistors and is sealed

in a protective ceramic case (left). Lifeblood

af the chip, electricity flows in and out
through wires of gold or aluminum, which
are connected to the outside prongs for plug-
in convenience. A window in this pachaged
chip allows ultraviolet flooding, which
ercses (nformation. The chip's erasable
programmable read-only memory, or
EPROM (area 1, below), can then be
reprogramumed.

EPROM contains the basic program
instructions for performing a specific tusk,
stch as running 4 microwawe oven ar
controlling a car engine. More workaday,
the random-access memory, or RAM (2),
stores inferim r.-pL'JT.'H'L:.‘iL:If data. The
storage capacities of chip memaories are
measured (n K's, with each K representing
1,024 units of information. Most
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mMICroprocessors rely on awxiiary memory

chips, sometimes hundreds, to perform
their tusks,

Near cach memaory section, an address-

ingunit (3and 4 selects and transmits
instructions, which are dispatched as
high- and low-voltage signals, traveling
at rrear the speed of light. These are
represented in the binary system, in

which only two numbers, 0 and 1, comvey

information—in much the same way
a8 the Morse code of our telegraph
SVElEms.

With things moving so fast, signals
could eastly pet lost and data sdcrambled
o avoid confusion, signols are
steered to the tnstruction unitt (5),
which interprets the program and
hreaks it down (nto extremely detoiled
steps for-execution by the ALLL ar
arithmetic-logic unit (&). The ALL can
add, multiply by successive addition,
suirtract, and divide by successive
subtraction. Hundreds of thousands
of calculotions per second are possihle
with these simple methods,

TERDILWLE D TROSTTEY O TR AL RFTTCRTTOS

The interrupt unit (7) allows—within o
few millionths of a second-—signalz of
higher priority to usurp control and begin
operating @ new program. Like a telephone
switchboard, the off-chip-addressing unit
(8] directs comtmunications with outside
scrisors, displavs, and other chips.

As in g book, the copyright mark {9) on
this microprocessor pristects the cloim
of tts designer—ithe Intel Corporation,
creator of the first such computer on a chip.
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Hewlett-

pracde—

ONTEMPLATING the
Packard chip—colossal
[ana savs that to prasp its compliex-
ity I must scan its floor plan. He
unfurls a roll of drafting paper. Four by

eight feet, shingled edee to edge with thou-

sands of squares and rectangles neatly inked

in brown and black and green and blue, 1it's

hut one section of the chp

flood managemernit Wit 52

IFEEREIONS 70T ITHRrOvIRgE

“How wide asection, Dana?”’

He thinks in mucrons; one ¢quals thirty-
nine millionths of aninch., “Fifteen hundred
microns.” That’s the width of 20 hairs from
mv head; to spread out the rest of the chip's
destgn would take 8 gpymnasium

Diana traces a red line from a black square
to A green rectangie, svm hols -:'|r."r|l'|'1T|'-_' tran
sistors and their precisely mated connec
tions. “Tt takes 100 calculations to position
one of tangles properly. We

mapped two million of them, ™ he adds, Not

National Geographic, October [982
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production of memory chips, the Japanese take de

so odd, his wish for the computing power of
1 néw chip even while still designing i

Indirectly but obligingly, the chip goes to
its own rescue in the gqumse of com
aided design, or CAIDD. A computer built of
earber chilps can store diagrams of transis-
tors, rules on how to link them, and data on
the intended function of new chips, informa-
tion that enabiles the computer to design a
chip circuit, display it on a screen, simulate
its operation, and report its performance

1 L I
Besides plotting transistors, computers

MUEEr-

Fhe Chin: Electronic Mini-marvel

is number one!"” Rivaling the U. . in

ad aum on the computer ".'.'-_I".|'='T

also route the interconnections among them.
But no computar can vet calculate, in rea-
sonable time, the optimum way (o wire a
V L51 chip: Possible winng patterns number

in the millions, so complex have chip designs

become. Humans must still tediously debug

therm—hunt for errors, or bugs—and with

video screens and attached e

ECLIONIC pens

feroute "I'II'I'I'll‘I".i"'"'I':'-'- O TeEroup transistors

like building blocks
By 1990 ambitious engineers expect

N
L

squeeze ten milhion transistors on the chip,

=



enlarging it shightly and making it as com- A new chip's ultrafine "wiring” offers so
plexaca city nearly 1,000 miles square. How  hittle entrée o its transistors that the cef
do yvou bulld a megalop I:--.I.ln'.u--' twice the ndividual quahty testing, Bul t
size of Alaska? tve performance 15 judged as needleliki
Manufacturing any chip Is a painstaking, probes jab at metal pads on the nm of eas h
protracted process. Just south of San Fran- chip on a wafer, running 10.000 electrici
cisco Bav, at the Intel CorporationinSilicon  checks a s .|~-:] sound chips are diced from
valley, [ found that it can take as long as  wafers by a I|L--1|rr1- | saw, then bonded and
three months to make a microprocessor (se¢  wired to gold frames and sealed in small
the article about Stlicon Velley beginning on eramic cases propped on stubby plug-in
page 459 prongs. Pa |-..-'.z-.--| v wifer's worth of chips

1eir collec-

Some magic's involved, " engineer Ralph looks like a swarm ol black caterpillars
Leftwich zaid as 1 pulled on a baggy white
nylon jump suit, cap, and bootees. Vorla/ | HIS ELECTRONIC SPECIES <hel-
was a conjurer’s illusion in my bunny suit, ters by the dozens in a personal com-
required fashion in the “clean rooms" where puter. and in their cocoon they might
Tl

and where filtered air holds [ewer than 10 15 useful as pen or notebook
PARLI les of dust ol |'!-':!'I|.'|' COTAMInAants frET
cubic foor. To a micrascopic chip circuit,
moies are as menacing as boulders

In one clean room, trayvs held razor-thin
silicon wafers, polished mirror -|1'||-'-I.|'. And

cked like diminutive records. Thev were

Intel pioneered the mucroprocéssor in 1971 metamorphose into a journalist’s tool

I
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o5 of a sausapelike crvstal grown from
maolten silicon so pure that if contaminants
wire redheads, there would be but 15 of
them on earth. Such crvstals yield
large as five inches across; each wafer be-
comes Lhe base of hundreds of ch

F'wo things make sthicon, o semiconduc

r, the favored material tor chips. Itsabality
to carry electricity can be precisely altered
bv ingraming its crvetal structure with mea-
sured amounts of chemical impurities, o
dopants. And silicon surfaces can be conve-
niently oxidized-—rusted, i elfect—into ar
electrically insulating glaze.

|}

Chips are sandwiches,” Ralph sawl as 1
peered at a silvery oxidized wafer. He ex-
plained that techniques remimiscent of stk
screentng would stack and stencil the wafer
with layvers of insulation and crvstal, the
crystal doped 1 infinitesimal pockets ol

impurities lald out in s=ome 300 identical

chip-scale circuit patterns (pages 426-7)
"The impurities form conducting areas

that overl: LT3 from U [ Lk bottom of a water

By etching ‘windows' between them, we cré-

ate transistors.” At theend, with as mamy as Cows and computers are ¢ profitable

12 detatled Iu_-';u_~ demanding interconnec- combination for Missowrt dairy farms
tion. a wafer receives an aluminum coating l'om Kessier, For 100 pounds of milk

T
and a final etch that leaves conducting fila GOy, A

- " -. I I 1 [ | 1 o i '
LS COWS Sl €08 @ 'l.l.'l..!_'- B

ments invisible to the naked eve

R o

£ 5 "':-.'u‘lr--"|.'|'!r..'-:_-."n'l."-'.'l-' Chctober 98,



50 1 fancy at home one day, unpacking a
personal computer the size of a portable
typewriter. And “lloppy discs"™; plastic plat.
ters aboul the diameter of 45-rpm records
Like cassette tapes, they're invisibly pat-
lerned with magnetic Delds representing
information. To make the computer recep-
tive, there's a master disc. A shoe-box-
shaped “disec drive” that I hook to the
compuiter sends information back and forth
between the disc and the computer's chips

“Shp disc into drive,” directs 8 manual
“"[ UEn on II'II".|| | kil A [-Ill"'il'i'-.-l' |II|F!"‘_~, -uJI'.[Il':'.fI'_:
the dize, It stops. Atop the computer, in the
upper left of a 1V screen—another attach

ment—there now hovers a small square of
light. It blinks. That's all

Minutes pass. “How's it going?'"’ calls my

pounds of groain, but often didn't. The diet of the

wife from another room. Flustered. [tell her
truthfully: “Nothing toit!"”

That maddening. flashing marker on the
seTeen insists on action, o0 [ vank the com-
puter's plug. Asullenscanof the manaal dis-
closes what's reallyv needed: a concise chain
of instructions—a program—telling the
computeér what to do, step by step. 1o my
knotted bramn a light goes on, tollowed by
another on the screen

Prompted by the blinking marker, or cur-
zor, I tvpe a practice game program on the
computers Kevboard, Now the machine
should display a dot, bouncing like a ball
hack and forth across the scréen

It beeps instead, heralding an error. 1 give

the computer a very personal commmand not
in any manual, then begin debugring

cows. With electric eves in thelr feed

oins and rransisiorized sensors arcund thetr nechs, can now: bg Precisoly monrionr il

| Z ] 'y I‘l | L) i 1 1 L § ] 1 2 I [ i : | : i -
and controlled. Every day, farmers like Don Gloy of Grant, Nebraska fabove)

small businessmen all—are meeting the future in the shape of @ home computer

Fhe Chip: Electrontc Mini-marvel
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CHODSE A STARTING POSITION FOR DOT 15
up on the screen, good. So are the commands
[F DOT ON SCREEN, PLOT NEW DOT Plsi-
rnoN and ERASE OLD POSITION. About two
dogzen other instructions look fine. Wait. |
forgot to tvpe: MOVE DOT AGAIN. Short one
step of logic in its program, the computer
simply quit. As might a dim-witted cook
given a recipe that fails to instruct: “Bake
cakein 3507 oven for 30 minutes.”

Frustrated and chastened by this machine
that demands finicky precision, I cin see
whyv last vear business and government paid
an estimated four hillion dollars for ready-
made computer programs, or “software.”
Why by 1990 we may need 1.5 million pro-
prammaeari—-more than three LImMes A4S many
as todpv—to write mstructions for comput-
ers that jssue pavchecks, run factories, and
target nuclear missiles. And why hundreds
of programmers need months to debug
S00,000 commands for thght compulers
the Space chuttle

.-||JII,I,'I

Fortunately, falling prices for personal
computers help swell a rizsing tide of off-the-
shell programs that make the machines
‘user friendly.” Once onlv an electronics
hobbvist could master a personal comput-
er—bv building 1t. But as the chip reshapes
COMDUIErE INLG  CONsSUumer ltems—some
desk-top models cost no more than TV sets,
pocket computers even less—they must be
simplé enough for anyvone to use,

To hudget money, for example. One pro-
grum instantly shows a home buyer how
changing interest rates affect house pay-
ments, Or savings. Programs teach, every-
thing from arnthmetic to zoology. (:ame
programs—npinball and chess and monster
mazes—may number in the thousands

With a printer and a word-processing pro-
gram. the computer [ used to write this ar-
cle shifts, copies, or erases & word, line,
paragraph, or page of text, to print cleanly
cdited manuscripts or letters. 1t also Keeps
files and corrects mispellings. Misspellings
Misspellings

TS THE NATURE of compuiers, of

course, to do these things electronically,

by switching, stonng, and transforming

pulses of electricity. But humans can't
understand electrical signals; computers
comprehend nothing else.
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Last rites for a great computer, ILLIAC
IV, which cost NASA 30 million dollars in
1972, 15 disassembled for scrap (abowve),

1 ] r | | | ] | J I -
while o smaller, smarter, I]1-million-dollar

muodel waits in the wings at Ames Research
Center in Californio. ILLIAC could
perform millions of aerospoce calculations
per second—and simultonsously, But o
consumed enough power to light a small

city and needed a maintendnes crew of 20,
Spurred by the chap, racing obsolescence
and falling prices are cousing used-compiler

dealers, like Sonny Monosson {right), to
tear thetr hair. Co-pwner of American Lised
Computer in Baston, Sonny gives the market
only another year or two of survival









Yet we do communicate with comput-
ers—by translating our numbers, letters,
and symbaols into a code of electrical pulses.
In computers, by custom, & high-voltage
electrical pulse representsthe digit 1; alow-
voltage signal stands for 0. Because this sys-
tem is binary (it contains only two digits), the
electrical pulses in a computer are called
bits, from binarv digits.

Electrical pulses representing two digits
mayv seem thin resource for expression, but
Lincoln's eloquent Gettvshurg Address was
telegraphed across Civil War America with
only a dot and a dash, the “bits” of Morse
code. Similarly, ones and zeros can encode
numbers, an alphabet, or even the informa-
tion in photographs and music,

Many computers, including most person-
il ones, digest informationin chains of exght
electrical pulses. These pulse strings—
cialled bytes—shuttle through a computer’s
chips something like trains in a railroad
switchvard. Since a byvte consisis of eight
bits that may stand for either 1 or O, the
“cars” in one of these “trainz" can be ar-
ranged in 256 (2%) different ways. That's
more than enough combinations to repre-
sent uniguely each letter, number, and
punctuation mark needed for this article. Or
to write the instructions enabling a comput-
er to express and print it

To carry oul instructions, a computer de-
pends on its central processor; in personal
computers this “brain” i= a single chip—a
microprocessor. If vou scanned this silicon
sliver by microscope, yvou would notice what
might be railroad tracks. These conduct *1"
and “0" electrical pulses, passing through
the chip at nearly the speed of light.

Alone, a microprocessor cannot hold all
the data it needs and creates when working.
5o memory chips help out, Magnified, thev
show transistors in intersecting rows and
columns, recalling a city street map. This
grid allows the microprocessor Lo assign a
bvte a unigue “address” for instant storage

Relic of the fifties, a 16K memory
bank, spangled with vacuum tubes,
makes an ungainly comparison with o
16K memory chip viewed through a

microscope at the Computer Museum
i Marlboro, Massachusetts,

High-tech
olossary

Bt Anabbreviation of
binary digit, one of the two
numbers—{ and ] —amed
to ertcode compuler darg. A
kit is expressed by a high
or low electrical voltage

Byte A group of eight
bits used to ercode a single
letter, numbey, or symbol.

Chip A small pioce of
silicon that (s d@ complete
nemriconductor device,

or integrated circuit.

EPROM (erasable
progromimable reod-
only memory) A tvpe

of memory in which stored
i formnatiod can be erosed
by uftroveolet light beamed
in d window of the chip
package. EPROMs can be

reprogrommed repeateddy.

Gate  This term has twp
distinct meanifgs (n sertd-
conductor technolog the
controlling element of
certain trunsisiors, or d
logric circuit that hos two
or more inputs that control
og pufput.

Integrated circuit A

semiconductor circlit
combining mamy
electronic compenents in
a single substrate, usually
silicon.

K Usually an abbrevation
for kilo (1,000). A 1K memory
chip, howewir, contains J,00224
hits becouse it i5 o binary
device based on powers of 2
Thius @ 64K memory can store
85,536 bits of information

(&4 x 1,024],

LSI (large-scale
integration) This tarm

ts penerally applied to
mntegroted circults contoining
from S00 o perhaps 20,000
opic gures, consisting of
rransistors, or 1000 to &4, 000
bits of memory

Logic The fundamental
principles and the conmnec-

o af circuidt elements for
compulation in oompulers,

Muask A glass photo-
graphic plote thot contoins
the circult pattern used (n the
stlicont-chip fabrication

TSRS,
Memory chip A semi-

conductor device that

stores information in the
form of electrical chorpes.

Microprocesaor  An
frntegrated circuit that
provides in one chip
fienctions eguivalent to
those contoined in the
central processing unit of
a computer. A micro-
PrOCESSOr interprets and
executes strctions and
usuaily (ncorporates
arithmetic capabifities and
LARERE] s I'I'1.-EI'I'TJ'.I-:I:||'||-

RAM (random-access
memory) A meniory in
which any piece of infor-
muation can be independently
stored or retrieved. [ts
corntents are ondy held
termporarily.

ROM (read-only memory)
A memary chip in which
informadtion i per-
ety stored during

the monufocturing process.

Semiconductor An
element whose elecrrical
conducrivity is less

than that of @ conductor,

stech us copper, ani
greater than that of an

msulator, such as glass

Transistor A semiconductar
device that octs primarily
gither as an amplifier or

a5 @ current switch

VLSI {very large-scale
integration) Integrated
circuits contnining on the
order of 20,000 logic gates,

or more than 64,000 birs
of memory.

Wafer A thin disk of
semicenductor motertal

ore which many chips are
fabricated at one time.

Thet chips are subsegquentiy
separated and packaged
trdividualiy.
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and recall. Most often, a memory chip per
mits bytes to be retrieved individually, like
the numbers in a telephone book. Some such
random-access meémory chips, or RAMs,
can store the eguivalent of four copies of the
Dieelaration of Independence

OR JAPAN, the chip itself 15 a decla-

ration of independence. In recent
CArS T.':I'lill'll."'-".' electronics  firms
iave adopted and refined U, 5. tech-
nology 1o win a global lead m BAM<, the
vital fuel of the computer industry. Japan's
semiconductor samuran also have a reputa-
tion for quality and sharp pricing, keys to
survival in a fiercely competitive 1

L
i

-ilion
dollar world market for chips. 1 ghmpse part
of it one day in Toekyve s AKihabara -||=1".I 1

This 1= i tringuil geisha quarter I'm
wanderin

Ifit holds ac

ut a garish electronics bazaar
Wil
--||||-'~|!_l_'|_'|||'. ;Ij'n ¢its nearly hicdden in one ol
hundreds of stalls crammed with evervthing

.!'-.

L see il nere, |||.' = 0 A

rl_

electronic from cassette plavers to pocket
computers, ballvhooed by huge banners in
haot pink and Day-Ulo orange
At many stalls loose chips tumble hke jelly
beans from bins and boxes, Hobbyists paw
through them; so do engineers hunting com-
petitors’ chips to study heepingtabsonan.
for the T-.]-ZII'n--'--:-
s hu 6 milhon
53 n--lh-n::- alcu

vitl's products 130l easy
||I||"||||||..r||--|'|.-'||- '_'-- :
TVs, 16 million ra II--..|||I
latorsin 1'*-'*'. ond
Ve face far keener competition in Japan
than in the U. S.." says Dr. Matami Yasu-
fuku. executive director of Funtsu Lamited,
Japan’s largest computer cor npany and atop
[ |||| nroducer. “We |.'.'.=-‘|'L g Canti TII'Il. [§%
dump discount-price
U. S, competitors claim the rlilfli:.::.'u.'.'-L'

Lured into learning, children ar Sesame

Place, an educationdal-play park
M

T ."'1:.':||!|'i;'..:-: sharsen thelr math

hips overs

I-l . - - Ill
and i ""-'I. e BNLLES (07 Lihgl] Ir |'|'..||..

1 v e ek ' s ki : -
computers. The first generation B grow EAL "”“ ust thal, to capture U percent ol
L wWith COTNRPUTETS, i hildren of thi the worl ¥t i) |--: t for 64k KA NS ]-u i -|-L'
sighties are taking to them with o 2eal to store 65,536 bits of information. ("k

and skill that often asfounds thetl stands for 1,024). The Delense Department

parents. More than fust a powerful worriesthat U, S, compulers, weapons, and
!'L'!!n.i.l'l_..' ard, cormpurers _rl ETEr 1.-.'i.i.'-.|'r'|'I:!.||.“'|'- atlons may
dependent on the foreign memory chips
Anxious not to provoke import quotas, the
Japanese have cut chip expaorts and shifted
arownd the world are committing some production to U plants

themselves to computer education, ¥et japans chip makers remain aggres

SRR ||. AT e TOUSEY
technolpgical litegracy that wili help
;II._'I'I 1 F ._':I'|||I! FEn or caresrs e d
computer-based soctety, Noting thi

handwriting on the wall, governments

sivie. Recently they unvelled a2 new genera-
tion of memory chip, with four times

.I.I 1 l'|..|lll'l'-_ll:l|lI |J.£'|I__'|.|:'_'II|'I'- [ | .Il _'.I.I1| f _'Ir-nl.'._-l



capacity of 64 K RAMs, Their domestic chap
plants eéxpand re essly oo SO many
have openeéd on Kyushu i the past few years
that this southernmost of Japan’s main 15les
has IJL'L'l". njrl.'.l'-:lrm'l.l Silicon Island

L. 5. rivals, trying themselves (o gain or
expand a 11_1'|1=|1':'. toehold, note that in the
1970s Japan’'s influential Mimistry for Inter
national Trade and Industry sponsored a
national drive to end U. S, dominance in
chips. And they complan of Japan's tax
breaks, research subsidies, and 1]||':'-.:-]-r:':1:'-
for domestic firms, proof to them that the
Japanese will tolerate no threat to &8 com-
|||||||]]-.. as stratemic as the ch

“We've pol a few vears of tough competi-
tion ahear oncedes Dr. Lewis M. Brans-
comb, vice president and chiel scientist of
the Intermational Business Machines Cor
poration, "as the Japanese exploit the fac
that they have given intense interest to man-
ufacturing, productivity, and quality in the
past 20 vears while Americans were asleep
al the wheel.” Nonetheless: “I'm much sures
of our ability to match them in production
and productivity than of their ability to
match usin imnovation

NNOVATION. Lately that word has tak-
en on talismanic overtones in L, 5. mi-
croelectronics research. Small wonder,
considering some of the far-reachine

hanges brewing in the nature of the chip

Design: A =quad of engineers needed 18

months to lav out Hewlett-Packard's micro-
|l?l|l_l_'_-_-l|.'. bt UNIVErsily stuclents Are nNow
learning to plan complex chips in far less
Hme, using new desigh principles devised by
Professor Carver Mead of the California In-
stitute of Technology and Lynn Conway of
Lthe Xerox Co r| waration

sipnihicantly, chips designed in this new
|-.:l-.'!|.l. " --Lfa-.' oreganizational insights that
can _-If||].'|||".' CONSLruUctIoOn O ] I"'I-I,l':IIIII 'J _:'rl_l-
cessars, computers organized to do all steps
of a task simultaneously, ke 8 factory
where evervone works at once

Supercomputers operate somewhatl

Lhis now. In hours they run calculations

long-range weather forecasts, for exam-
ple—that other computers take davs Lo fin-
ish. Such speed is expensive; a super unit
typically costs ten mithon dollars. But D
Mead believes that with new -"J|i|| (lesigns

i

e Clidp: Electronic Mini-mdrvél

Adding another Liimur:_-mm to the video

SLITLET ) ||"'.|:r !".'l.]l V = LIRS II|||||l|'|"-

.".tL.rl J-I|L|“:.'|-| '_I.[L'_ 'I..l."' -Jl.l.]i..'l.l_L'L.. |'|.:-:r.|.'=.'
o mass-produce the hologram., a 3=-D
image produced with [osers. Though officials
at the world’s largest video-game moaker
say the idea still needs 'L'r""'ll.'r"l."l' "L-.
combination of crip and laser has alread)
resulted tn milirary a I_["I-.-.I_.".l"'i..": as weell
as computerized supermarket chechouts

Some seven million American homes
now Nave video games nooked up to thet
I'Vs, the best place, many feel, for this
activity. Pool halls of the new generation
giarter-gobbling video arcades raise +.:-.'.'.'-.-
of juvenile truancy and theft,
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supercomputers could be built small and
cheap enough to give one to every child.

“The consequences would be awesome,”
he predicts. “Kids could simulate with utter
realism what it's like to pilot a jet, flv by the
rings of Saturn, or be jostled by the atoms
banging around in a fluid. Think how kids
raised with such computers would trans-
form society, There's nothing they wouldn't
helieve they could handle.”
* Manufacture: Shrinking microcircuits put
a premium on new tools 1o make chips with
exguisite precision, Atan IBM plant in east-
ern New York, beams of electrons transfer
chip designs directly from computers to wa-
fers. And theyv do it with an accuracy compa-
rable to a skipper holding his ship within 525
feet of its course throughout a vovage from
New York to New Orleans.

such beams have unmatched potential to
pattern walers with incredibly fine circuits.
At the National Research and Resource Fa-
cility for Submicron Structures at Cornell
University, Dr, DMichael Isaacson has
carved into salt crvstals letters so tinv that a
Jo-volume encyvclopedia could be written on
achip the size of a half-dollar.
* Materials: (ther scentists try building
chip circuits, atom by atom, of chemicals
beamed at wafers. The goal of such “molec-
wlar beam epitaxy’ 15 more transistors on
chips, packed n three-dimensional rather
than flat arravs. The process can also sheet
walfers with lavers of gallium and arsenic
compounds that conduct electricity ten
times as fast assilicon.

The drive to cram more componenis on
thechipmavendin a test
tube, says chemist Forrest L.

Quantum
leaps

chip

VACLUUM
TRIODE

THANSISTOR

HE VACUUM rube
wits the fragile ploss
controller and
amplifier of electric
signals (n early electronic
computers. But the
bulky tube gave off vast
amotirits of heat and
often burmed out.
Itscooler and more
rugged successor, the
transistor, was imvented
in 15847 at Bell Telephone
Laboratories, Within a
decade the device
consisted of a speck of
atlicon er germanilim
crystol encased in a pea-
size metal can (middle}.
Still shrinking,
transislors—soime now
smaller than a
bacterinm—can switch
signals in billionths of
a second and take
virtually o power to
rurt. This tronsistor
(below) contains two
regions treated with
negative phosphorous
aitoms (green). A
positive control charge
(left) entering the
polysilicorn gate (red)
attracts electrons from
the phosphorous-
treated areas to forma
bridge across the gap
(white armow), allowing
incoming pulses to
pass and emerge On
eorrang,

FAMTIGES " J&LE &i'RE BN

Carterofthe U. 5. Naval BN ik
Research Laboratory in \ TG GATE

Wiashington, D. C. Dr. Carter thinks that
relatively soon molecule-size computer
switches will be svnthesized from inorganic
chemicais, like some drugs. Then, within 30

Degigned in a garage i veors ago,
Apple Hs roll off a production line at
Carrollton, Texas. Co-founders of Apple
Computer, Inc., Steven [obs and Stephen
Wozniak seized the moment when
microelectronics opened the way for
mass-produced personal computers.




yvears, we could be jamming a cubic centi-
meter “with a million hillion molecular
switches, more, probably, than all transis-
tors ever made.”

From Bell Telephone Laboratories scien-
tist Andrew Bobeck has come the magnetic

bubble memory. On this chip, bubble-
shaped magnetic areas in a film of garnet
ervstal store such computerized messages
as, “We're sorrv, but the number vou have
reached has been changed to. . . ." One day,
Bobeck told me, a bubble chip the size of a
postage stamp will hold the contents of a
small phone book.

Rezearchers at Bell Labs, IBM, and ¢lse-
where are refining Josephson junctions—
¢lectronic switches made of metals that Jose
all resistance to electric current when chilled
to near absolute zero. Chips with these de-
vices can switch signals in seven-trillionths
of a second, presaging ultrafast telephone
switching equipment, or a refrigerated

a4

an Your

HE CHIP has taken the

tick out of the wristwatch

and embellished it with
caloulators, calendars, and
alarms. In the color-coded
mechanical watch (1) the
repetitive motion of a
balance whee! forange,
uppermost) (s turmed into
units of time through a gear
train (purple) and a pacing

Chip

\wrist

supercomputer. Its chilled circuits could be
packed into the volume of a grapefruit, cut-
ting travel time for signals and enabling the
machine to carry out 60 million instructions
asecond, ten imes as many as current high-
performance computers

IBM hopes to build a prototype in a few
vears. “Could it be of commercial signifi-
ciance?” IBM'= Dr. Branscomb baited me.
“T'll tell vou in the 1990s."

Y THEN the Japanese may have cre-
aled a thinkingcomputer. Memory-
chip successes have inspired the
Ministry for International Trade

and Industry to launch work on a machine
that may win Japan command of the techno-
logical revolution being sparked by the chip.

In Tokyo, MITI officlal Sozaburo Oka-
matsy told me: “Because we have only limit-
ed natural resources, we need a Japanese
technological lead to earn money for food,

National Geographic, October 19582
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MIRROR SURFACE
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device culled an escape wheel a guartz ¢crystal forange) (2), The chip also controls the
(also orange) that is powered which escillates ot a frequency  digiial display (8). Millions of
by the stored energy of a of 32,768 pulses per second. microscopic {iguid crystals

Circuits (4) halve the pulses
15 times to arrive at

intervals of one second. In the
stopwatch mode (8) pulses
from the fifth circuit divide the

frequency of 1,024 by tens, to
arrive af approximate 10ths

ond 100ths of a second,

float between a grid work of
electrodes (7) that can form

all numbers. When the
electrodes are charged,
creating an electric field, the
crystals [ine up in opposition to
the surfoce polarizing film to
produce a display for a watch.

mafnspring (Mue). These
components have ther
counterparts—similariy
colored—in the quortz-crystal
watch (2). Batteries replace
the mainspring das a power
source, The escape and
balance wheels are reploced by

oil, and coal. Until recently, we chased for-
eign technology, but this time we'll ploneer a
second computer revolution, Ifwedon't, we
won 'L survive.”

MITT expects to have a prototype of the
thinking computer by 1990, and a commer-
cial product about five vears later. “It will be
easy to use,” Okamatsu projected. “By rec-
ognizing natural speech and written lan-
guage, it will translate and type documents
automatically. All vou'll have to do isspeak
a command. If the machine doesn't under-
stand, it will talk—ask questions. It will
draw Inferences and make its own judpg-
ments, based on knowledge of meanings as
well a5 of numbers. It will learn too, by re-
calling and studving its errors.”

This vision of artificial intelligence—ma-
chines acting in ways humans regard as in-
telligent—unnerved me, so | sought out
computer scientist Edward Feigenbaum at
Stanford Umiversitv. The Japanese, too,

The Chip: Eleetronic Mini-marvel

had asked his opinion of the thinking-
computer project,

“1 told them it was the right idea at the
right time,"” he said. “Artificial intelligenice
is a great scientific challenge: The more peo-
ple working on Al, the better.”

Artificial intelligence is as much art as sci-
ence, Under Dr. Feigenbaum, “knowledge
engineers” tease from human experts factual
knowledge and the sometimes unrecognized
rules of thumb they use to apply it, Encoded
in programs, such information already al-
lows computers to plan genetics experi-
ments, deduce the structure of molecules,
and diagnose diseases.

Future “expert systems" may advise chip
designers, soldiers who must troubleshoot
complex weapons, even plant lovers, as
the programs gradually become everyday
consultants. “Imagine one helping you
nurse vour sick houseplants,” sugzested Dr.
Feigenbaum.
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Al the Universitv of Pitisburgh, computer
scientist Harry Pople and internal-medicine
specialist Jack D). Mvers have created Caduo-
ceus, a program that catalogs more disefises
thin a doctor could possibly remember and
that enables a computer (o comblne facts
and judgment and make & mualtiple diagno-
ke vour brain, it can shift gears from
disesse to disease,” Dir. Mvers told me. “T'll
<how vou ™

sis. “L

Beyond silicon, and tnto the realm of
scientists 1ike

Flictt 1s where
Dr. Forrest Carter of I.'I'II.' .""-I'i'l'l-'-: Researeh
Laboratory in Washington, D). C. jabove},

ulttmate switching

; i
i el s

expect to find the
devices, Others feel 'Lr1‘|'L (1 proterEs mad
ven priovide a fromework fora "biochip,
At Kirtland Atr Force Base 1in iNew
Mexico, planes are tested under g simulaton
for their vielnerobility to EMP. An
electromagnetic pulse emitted by &
nuclear explosion cowld cripple glectromnics

svslhoms e d I.I"_;I.' L.

lnto a computer wenl details about an
elderty man rushed one night to the univer-
ity hospital. He'd awakened panicky and
cshort of breath. Heart attack? “My Hrst
etess,” said Dr. Myers

Considering the case—no chest
t attack, bhlood pressure nor-
mail, a history of diabetes—the computer
welghed more
than
.1:|-_L1.:|LJ1 ap ||n'--=u_=[u'-_'. PURSUTING: DIA-
BET IS M LAY

The computer asked about the man's
level, Oaite hagh. 1t asked other
gquestions to clinch matters, then announced
CONCLUDE: DIABETES MELLITUS

More guesthions pro
heart murmurs, chest X ravs
utes the computer also judged the patient a
heart-attack victim. His doctor had taken
severil davs to decide as much, with doubis

In complex or Caduceus
makes A than general
practitioners, savs Dr. Myérs, and almost
alwavs aprees with the specialist who has
time to study a patent s every svmplom. Al-
Caduceus could become a
adviser, and may even

5 _['II'I:. =1L el S '|ll'l" il TEIiI'

[REES R

an earher heart

and momentanly =et aside

dozen dieases before flashine a mes-

il ll|||_--||:_.':|..

il hreathing sounds,

;
In min-

unusual cases,

=_|||I_||||!|_" |:__.-|_E||I| q E=

LT TTHOre Lesting,
common doctor s
lower medical costs
fewer but more suitabie tests o answer 8
computer’s questions about patients

Also in Pittsbureh, Nobelist Herbert A
simon teaches computers sweet reason with
a program that seeks orderly patterns in ir-
il thereby hits on predictable
laws of nature. This approximates the mtu
itive thinking of human scientisis

Named for Elizabethan philosaopher and
scientist Sir Francis Bacon, the program has
independently rediscoverdd laws of plane-
tary motion and electncal resistance, as
well as the concept of atomic weight. Could
Bacon discover an unknown natural law?

‘Mavhbe, but the main goal is learning
how the mind works," Dr, simon told me at
Carnegie-Mellon University, *l grew upina
computerless world,” he said, “amid vague
ideasabout thought and the bram:. Comput-
ers, when vou trv to program them to act like
us; shed great hight on such things. ™

A ||:_||-': acomputer, [ asked, win a iNo-
hel prized “The Nobel Committee may vet
have to think about that. ™

Wherever the discussion turns to thinking

recular clata

rhonal Geongropiiic, (otobér |92



b 4
| |
' ¥




S i

_..Julm_.,

machines, the name Marvin Minsky comes
up. Professor of computer science at Massa-
chusetts Institute of Technology, he believes
self-conscious and truly intelligent comput
ers and robots are a dizstant certainty, They
mayv be as inscn ax humans, he adds

“The noticon Il at computers do only what
they're told 1= misieading. If vou can't tell &
computer how best 1o do something, vou
program it to try many approaches. i some-
one later savs the machine did as told, that s
o pecify and couldn
know w |]:1'.'l| approach i
That doesn't necessarily mean we can't
trol an mtellipent computler, just
won't alwavs know every detail of what il
his in mind.”

.'|I|.';:|-I.'|:| |..||.l'||:-_||l
COn-

LNAL WP

HAT PROSPECT mav upsel some
adults, but children would hkely take
it in stride, as they have the more than
personal computers and com
puter terminals in U, 5. classrooms

As the chip has cul their cost and ad-
vanced their use in schools, personal com
puters have refueled an old debate about the
value and purpose of teaching machines. In
Minnesota, where nearly all children 6to 18
Altend equipped with classroom
computers, | saw third graders use one for
rote prammar drill, The mac heir
teacher for true teaching, but it somehow

W L] b
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state-of-the-art esplonoge
keeps U
wWork INE overiime, At Los
Angeles, agent Boby Olson (left)
fmapects an oxdation
Syster—a vitod component in
chip production—that wias
bound for the Sovier L'nion
with faise papers:

SITIctiy {egal, o
micropholograpny service
cfips in

5. Customs officiols

Silicon Valley films
REELIONS With O
photomicroscope
from the assembled
erilargements (right),

COMPTINE CGESIENCTH CUrn

Tracing

understand and borrow
CNEiReCring elements .ilr thetr

O Chiips

seemed & ¢ galternative to flash cards
Manye ai neation ¢ xperts say the potential
of echool computers has been barely tapped,
either to present subjects that boost analviic
skills or to make children compiter liter-
ate—able to run computers and grasp their
impact on society. By that measure, most
kids still grow up computer dropouts, , possi-
biv dooming them (o be “know nots
I-_lr_' ||:|]]| 15 IeinaRine Li1l= I:I.|ll il =.'|.'-i||"j||
where information 15 Iiterally wealth,” savs

Peter Schwartz, [ormes hr:u-& of Future
studies at SRI Internattonal, a California
think tank. “Without equal skill in using

computers to get and employ inlormation,
divide into *knows" and ‘know
nols’ and suffer or prosper accordingly.”

The=e cares have yvel to burden Stacey, a
second graderat P.5S. 41 1n New York Cityv, |
geled and pecked at the
kevhoard of a personal computer loaned by
the LOGO Computer Learning Cenler, &
in SNew York. soon the computer was draw-
ing triangles within triangles, and Stacey
was challenging a classmate to find them all

Afterward. at the center, I confessed to
associate director Dir. Robert W, Lawler my
chagnn at seeing seven-vear-olds jugele ab-
stractions that had nearly bested me in high-
school geometry. It's not
assured me, tor a child with a8 computer to
learn more at a vounger age

peaple may

watched as she @
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uncommaon, he
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“But the profoundest effect of computers
on children,” he went on, "may be to make
them reflect on how they think.™ As Stacey
had told me, nodding at her computer
screen, “ltry to make it like my head seesie™

On another front—a battlefront—chil-
dren are dueling robots, bhlasting missiles,
and zapping aliens in mock clashes pro-
grammed into video-game chips. Perhaps as
many as 30 billion quarters are fed annually
into coim-operated video games; that they
tempt children to truancy or theft any more
than other pastimes is, according to the in-
dustry, an unfounded lear.

Versions for home TV and new emphasis
on strategy over mayhem blunt most objec-
tions to video games. Some seven million
U. S. households have them now, and Atari
Incorporated, the world's largest maker of
video games, expects that number to at least
triple before finally peaking

U.S, Armv tank gun crews have also
been toving with the chip, built into training
simulators modeled on a video enme. Like
that diversion, the simulators stir aggressive
impulses, and troops gladly practice more,
without the peril and expense of real tank
MADEUVErs

III||'|

OBOT SOLDIERS have no place in
Pentagon planning yet, but the
Army will soon test a robotl ammu-

nition handler with chips for a

“brain.” A mechanical arm ilexing hydrau-

lic “muscles” pneumatic gripper

“hand.” it will hoist and arm 200-pound

howitzer shells, duty that now fatigues and

cndangers four Gls

Cosmotically, todav's robots i'uf light-
vears behind the sleek androids of science
fiction. Yet in dozens of industries chip-
smart robots draw adminng looks for rais-
ing productivity as they tirelessly paint cars,
weld ships, feed forges, and more, The hulk-
ing “steel collar workers" toiling in such iobs
resemble counterbalanced beams set on
boxes full of electronics, Other, smaller ro-
hot arms have shoulder, elbow, and wrist
joints nimble enough to assemble electric
motors or figgle dainty light bulbs into auto
mobile instrument panels. Some machines
have more finesse, but none match the ver-
satility of a robot: All it needs to switch jobs

15 a new tool at the end of its arm and a new

program in its chips
S0 an electrician tells me at a Chrvsler as-

semblv plant in Delaware. He oversees 30

and o
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robot welders and unselfconsciously calls
them his. They crane and thrust like giant,
long-necked wvultures, made restive and
quizzical by the skeletal car frames passing
their perches, In two rows they seesaw over
the steel bodies, diligently and fastidiously
gripping them in C-shaped beaks. Air hoses
hiss and convulse, the long necks shiver,
and the snouts froth white sparks, wringing
crackling arcs of heat and light from the
clamped, welded steel.

Where once 30 men sweated to weld 60
carsan hour, the faster robots now handle as
many as 100, and the electrician has time to
smoke his pipe. Waving it at the robots, he
savs they're more consistent too, “If they
weld right the first time, they weld right ev-
erv time, Mondavs and Fridavs included.”

I heard more praise at a General Motors
plant in Ohio: Robots work overtime with-
out extra pay, cut defects and waste, never
strike. . . . I also saw robots measure car-
door openings with laser “eves,” one of
many additions—tactile sensors, TV cam-
eras, infrared probes—making robots in-
creasingly productive. S0 much so that by
1990 GM hopes to be using ten times the
1,600 robots it has today

Muachines that think? "No reagon we can't
build them,"” says Stanford professor Dr. John
McCarthy (above}. Like MIT professor Dr,
Muarvin Minsky (left), he hopes one day to see
robots programmed with common ense.

Oither artificial intelligence, or Al, experts
include Dirs. Allen Newell (vight, at left) and
Herbert Stmon of Camegie-Mellon University.
Computer logic, they suggest, may help us better
understand the workings of the human mind.

The Chip: Electronic Mini-marvel

Manufacturers and engineers talk more
and more of fully automated factories, mak-
ing computer-designed goods with mass-
production economy and the distinction of
custom detail. The Boeing Commercial Air-
plane Company is taking off that way now,
lofted by the chip's cheap computing power
Fillmg orders for ten jets, each with unigue
seating. Boeing builds them all together, but
to computer-customized blueprints, It's
easy. because a robotlike device drills holes
wherever wanted with just a change in pro-
gram, dictated by a design computer.

Today's most advanced factory may be in
Japan. In the Fanuc Ltd. plant near Mount
Fuji, 1 saw unattended carts glide to auto-
matic storage racks, accept metal blocks,
and then roll to robots; they loaded the metal
into unmanned drill presses and lathes to be
shaped into parts for more computerized
tools and robots. Ona shop floor bigger than
a football field I saw but 15 human workers.

Japan claims roughly half the world's
25,000 or so robots, and Dr. JamesS. Albus,
a robotics expert at the 1. 5. National Bu-
reau of Standards, likens that technological
head start to an earlier one: “Japan has given
us another Sputnik.”
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Mulling the U. S. robot revolution com-
ing in reply—and the jobs that will inevita-
bly disappear—MIT automation researcher
Harley Shaiken cautions that robots and the
chip differ in a major way from previous
waves of mechanization

“This technologyv affects offices as well as
factories,” he told me, “It creates a potentinl
sconomic vise: One inw shoves people from
the plant, and the other limits their shift to
white-collar jobs.” Shaiken concludes that
without retraining programs and new jobs.
we invite severe economic dislocatlons

“We're creating jobs in the long run,” re-
gponds Stanlev Polcvn, president of the Ro-
bot Institute of America and senior vice
president of Unimation, Inc., a major pro-
ducer of robots, This nation has only about
6,000 now, he notes, adding that to meet de-
mand for more, the robotics industry itseif
will hire great numbers of workers.

Then there are the new job markets ro-
bots will open, like deep-sta mining. Or re-
pair of home robots. In five vears, predicts
Poleyn, the first modestly useful but very ex-
nensive ones should be housebroken

NOTHER FIXTURE of futuristic
forecasts—the electronic newspa-
per—is already here. More than a
dozen dailies now publish an edi-
tion without cutting a tree or inking a press,
“You can't give a kid separate edittons for
the lawvers, laborers, and housewives on his
paper route,” points out Elizabeth Loker,
who helped develop an electronic edition of
the Washington Post, It goes out over tele-
phone lines to personal computers, and sub-
scribers choose what thev'll read from a
menu on their screens, instead of hefting an
entire paper off the front step, “Electrome
delivery lets every reader assembie his own
newspaper,’ savs Loker
Reading news ona computer sereen for an
hourly fee can tax the eves and the wallet
an electronic version of a 25-cent paper

Uncomplaining workers, robots at o
Chrysler plant in Newark, Delaware, cost
$100,000 each. A singla robot can perform a
dozen or more different spot-welds with
greater precision than ¢ human. But many of
the nation’s 24 million industrial workers
are wary of incredasing automation

454

could easily cost ten dollars. But publishers
believe that shoppers will pay for up-to-the-
minute advertising, & money-maker that
also attracts the American Telephone and
Telegraph Company. A possible future rival
of newspapers, AT&T has already tested an
electronic edition of the Yellow Pages

At Bell Labs, the research arm of AT&T,
I learned a primary cause of such changes
“Each time microelectronics cuts comput
ing costs by a factor of ten,” explamned Dr.
John S. Mavo, executive vice president for
network svetems, “it opens a vast array of
things that were once uneconomic.”

Like the teleterminal Dr. Mayo showed
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me:a combination telephone and computer
terminal, with a compact kevboard and
screen. The desk-top device logs his ap-
pointments, finds phone numbers, makes
calls, sends and recetves memos, and dis-
plavs files—all at the tap of a few buttons

Though expenmental, Bell's teleterminal
exemplifies the chip's power to alter the way
e '.'I.'I_lrl-;. OrF ¢Yen w |:]I_']"|_‘ L 'l.'.'l.rrl-:

“In 20 vears a significant number ol us—
not jost craftsmen or entreprensurs-—mwill
work at home, using computers and dealing
with our offices by electronic mail,” says
Dr. Margrethe H. Olson. The New York

University professor advises corporations

+it [ A |

The Chip: Electronic Mini-marvel

considering how to attract or keep workers
who dislike commuting, have small chil-
dren, or are homebound by handicaps.

yome bank and insurance company ems-
plovees “telecommute” now, a trend, Dr
Olson told me, with subtle implications
“The nine-to-five workday will grow artifi-
cial. Sick leave, vacabtion, and pension poli-
cies will change. S0 will the separation ol
work and family and the concept of leisure
tume—what vou do with it, and when."

At Columbia University, professor of
public law and government Alan F. Westin
spoke of & potentinlly worrisome aspect of

working with the cp.




“Word processors and computer termi-
nals can keep us under surveillance,” he
said. “A boss can know how many key-
strolies a secretary makes in a minute, hour,
or day. At insensitive companies new tech-
nology may be an opportunity to grip work-
ers totally.”

A decade ago Dr. Westin headed national
studies of inguisitive centralized computer
data banks, research that led to new federal
privacy laws. He sees another challenge to
our privacy in this decade.

“With persanal computers and two-way
TV.,"” he said, "we'll create a wealth of per-
sonal information and scarcely notice it
leaving the house. We'll bank at home, hook
up to electronic security systems, and con-
nect to automatic climate controllers, The
TV will know what X-rated movies we
watch. There will be tremendous incentive
to record this information for market re-
search orsale.”

While come ponder how to shield sensi-
tive information lodged in the ubigquitous
chip, others contrive to tap it—for revenge,
for fun, for profit. Allthree motives have fig-
ured in computer crimes.

Computers are woefully corruptible:
Files can be altered, unauthorized com-
mands can he added to programs, and legiti-
mate ones misused, often without
discovery. Nor does this take great skill: In
tests, amuteurs have penetrated the de-
fenses of even classified military computers.

In recent vears experts have put the cost of
push-button capers at 100 million to 6.3 hil-
lion dollars annually. But undetected and
unreported computer crimes make estimates
suspect, cautions one authority, Donn B.
Parker. He calculates that known computer
frauds—a limited sample—typically cost
their victims about half a million dollars.
And the potential for plunder is sobering:
Daily now, banks transfer more than 500 bil-
lion dollars around the U. S. by computer.

Electronic lawbreakers may hit harder
and more often in the future, as personal
computers multiply the meéans to penetrate

computer svstems and dramatically in-
crease the number of people familiar with
them. Drug runners and bookmakers al-
ready use personal computers, and other or-
ganized criminals will likely make them
outright accomplices.

Teenagers, ns easily as if vandalizing
empty houses, have wrought long-distance
havoc with their kevboards, Using tele-
phone lines as a link, two California boys
tampered with racehorse and greyvhound
pedigrees stored in a computer in Kentucky,
andforatime the filesof some Canadian cor-

porations were an open book to voungsters
at school computers in Manhaftan.

HILDREN OF THEIR TIME, you

may lament, making mischief in a

fashion ushered in with incredible

rapidity by the chip. With such

swiftness that vou may conclude a revolu-
tan inourlives is well under way

Yet it has hardly begun. In decades to
come the technology of this age of the chip
will surely seem minor, gradually dwarfed
by its sweeping social effects.

Some will come as we put the chip to new
uses. Chips aside, the latest artificial limbs
and organs are not fundamentally new—un-
like the microcircuits some scientists specu-
late we may one day implant in our heads to
augment our intelligence.

Az well, the chip will add new dimensions
to old social issues. In an economy based on
robats, how will we share wealth, now com-
monly distributed in the form of jobs?

Deepest change of all, the chip will alter
our self-image. Apes that master sign lan-
gpuage and use tools have already shaken the
idea thatto kave ideasisto be human, a view
likely to decline ¢ven further if machines too
hegin thinking.

Such profound adjustments seem to be
the unavoidable and unsettling price of liv-
ingin the age of the chip. But not too great a
price, for in paving it we stand to gain the
benefit of exercising some of our best vir-
tues: patience, flexibility, wisdom, a

Computer-human interface finds literal expression in Berkeley, California,
during a word-processing sales promotion. Computer-assisted accounting,
marketing; and typing spell greater productivity in offices around the world—
part of an electronics revolution still {n its infancy.
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ILICON VALLEY appearson no
map, but this former California
prune patch, an hour's drive
south of San Francisco, is the
heartland of an electronics revo-
lution that may prove as far-

reaching as the industrial revolution of the

19th century.

It iz a place where fast fortunes are made,
corporate head-hunting is profitable sport,
and seven-day workweeks send cutting-
edge technology tumbling over itself in ifs
competitive rush to the marketplace.

Not surprisingly, flving—{ast, challeng-
ing, and riskv—is a sport that appeals pow-
erfully to Silicon Valley men such az Bob
Novee, who snatches every chance to fly his
twin-engine Turbo Commander to Aspen Lo
ski, to his Intel plant in Phoenix, or just to
wheel in the sky around Silicon Valley,

Atage 54, heisoneof the grand old men of
an industry so voung that its pioneers are
scarcely in their 30s, vet so powerful thatitis
fast becoming known as the ofl business of
the eighties. Novee had a key role in invent-
ing the integrated circuit, the tiny computer
chip that is the brains and basic building
block of wvirtually all of today's eleéctraonic
equipment, providing the guantum leap
that created much of the wealth that spreads
below his wings in a golden tide of purnng
Mercedes-Benzes and half-million-dollar
homes in the hills. From the air the valley it-
self, with its grid of roads and rectangular
buildings, has taken on the look of an inte-
graited circuil.

Fifty years ago it was a landscape of or-
chards supplyving half of the world's dried
prunes. Even through the sixties, it bloomed
with plums, pears, apricots, and cherrmes,
one of the nation's most bountitul agricul-
tural regions, Today only 13,000 acres of or-
chards survive out of an original 100,000,
By the late 1960s, as industry surpassed ag-
riculture as Santa Clara County's economic
base, buildings of the vallev’s many semi-
conductor companies were beginning to fill
Lhe region from Palo Alto to San Jose, named
in 1980 as the nation's fastest growing city,

Yet this dynamic growth happens be-
hind a deceptively sedate facade. Driving
through Silicon Valley, I am flanked
by a4 monotone sprawl of low rectangular
buildings, on which corporate nameplates

HIGH TECH.,
HIGH RISK, AND
HIGH LIFE IN

Silican

valley

By MOIRA JOHNSTON

Photographs by
CHARLES O'REAR

Computer-age booty, $50,000
worth of silicon semiconductors, or
chips, were recovered from

thicves bent on sélling the meager
gold built into these finy devices
that hiave revolunonized
electronics.

Industrial heists reaped
pernaps 20 million doliars [ast year
from firms tn California’'s Silicon
Valley, nickname for the high-tech
empire reigning in the Santa
Clara Valley south of San
Francisco. Thriving in a heady
swirl of engineering genius and
entreprenetirial gambles, Silicon
Valley now faces problems sired by
wildfire success—and tough
competition from Japan.



Like a giant integrated

circuit, technological sprowl

in Santa Claro (above)

tnkes form 1 rove of
prefabricated bulldings
alled “tilt-ups,” weally

SLLTED PO O OUESITESa WTIHERE

ventures begin abmost
weekly—and even in aptly
named atreets (left). More
than 80 chip manufacturers
muake Silicon Valley the

rorld s sermiconductor
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chsplay fusions of high-technology words
that give few clues as to what goes on inside
Siltec, Avantek, Intersil, Signetics, Intel,
synertek. Inside, an intense concentration
of brains, innovation, and enterprizing zeal
creates products thal have captured one-
fifth of the estimated 16-billion-dollar
worldwidesemiconductor market. And, de-
apile recession, more of the aggressive little
start-up companies that are the valley's
backbone are constantly being born.

Befriending the computer, and putting
it to work and play in daily life a decade be-
fore most of us found the courage to touch a
kevboard, Silicon Vallev and its families
may well be a ghmpse of a4 compoter-ancg-
commuinications culture that i= the proto-
LA of the future

The freewheeling egalitarianism that has
replaced the rural pace i nowhere more
visible than at Intel. ome of the vallev's
most innovative semiconductor COMPAnics
Lewsure-time pilot Bob Novee, a phys=icist,
anid Uraordon Moore, & chemist, run Intel
from modest cubicles separated from a sur-
rounding sea of cubicles only by head-high
movahle partitions. Here, at the highest ex-
ecutive level, sport shirts and accessibility
have replaced corporate pinstripes and
wood-paneled boardrooms. Novee savs of
his Spartan habitat, "It mokes vou feel asif
vou're in touch with what’s going on.”

The *“Intel culture,” as they call it, fanned
with messianic zeal by co-founder Andy
Larove, has produced the microprocessor, an
all-purposze “computer on a chip” that can
be adapted to inhnite uses, the chip that
apened the era of personal computers

This innovative spirit not only 15 the hie-
blood of Silicon Vallev but also may be the
kew to its survival in an increasingly intense
trade wor with |apan, the competitor it per-
celves as a mortal threat in the international
marketptace: Mamtaining Silicon Valley's
creative lead as chips grow so complex that
computers increasingly help destgn them 1s
one of Novee's principal challenges. With
a certain wistfulness for the days of the

sun Francizco-hased free lance Moira Johnston
gained nntional recognition in 1978 with a noted
article about tire safety. She also authored the
May 1979 NaTioNAL GEOGRAPHIC article on
Californin's Napa Valle

i & ~ I
Calitornia™s Kilicon Valley

TN R
of &

Brains behind the hoom of Silicon
Valley include one of the inventors of the
inteprated circuit, Bob Novee (left, ot
rFight), vice-chairmar and co-fourndear of
Intel, and Ted Hoff, who created the
microprocessor. Pfresident of ASK
Computer Systems; Sandy Kurtzig

(top) pariayed Ner (deds for computes
software tnto a 75-million-dollar
business, Co-founder of Apple Compute
2T-year-old Steven Jobs (middlef wheols
as chairman of the fastest growing
company in recent LY 8§, history
Agiressive salesmanship helped build the
fortune of Advanced Micro Devices,
headed by Jermy Sanders (above)
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individual breakthrough, he savs, “Now it's
a team effort. In 1970 Federnico Faggmn de-
signed the 4004 microprocessor chip by him-
self at Intel in nine months, our 32-bi
microprocessor took M0 man-vears!”

But the individual can still star as an en-
trepreneur. Competitive energy vibrated
from Sandy Kurtzig as she told me, “I have
taken a bet that ASK Computer Svstems
will be doing 190 million dollars in annum
sales in four vears. Wewill.” Sharing a quiet
brunch after tennis with her husband, Arne,
a research manager at Hewlett-Packard,
and their two voung sons, this lively bru-
nette in slacks and sweater is president of
ASK. which she founded with 52,000 in the

Lo LRI '-r.-"r-'l}'i-u el g

Fl“i‘-. ..-_ rq-.'_-l_"ldau.. i
1 e e e

Learning to speak electronics
along with English, Cambodian
Samot Chheng (right)—with

sleeping son

English at o refugee center near Han

studies yvocational

Jose, where classroom rules (fabove)
alzo appear-in Cambodian,
Vietnaomese, Laotian, and Chinesg
Some 45,000 Southeast Asigns (e
in the valley, Immigrant [abor (2
sometimes exploited by bootleg
circuri-board firms that sfiow moré
concern for profit than quality wore
My hand shilis have to be tops "
savs valley notive Elizabeth Esparza
(far right), o home-based spectalist
hired to assemble chips on prototype

- F g ' < 2ria:
mindels of new circuit-board designs.

00

back bedroom of her apartment 1n 1972
since ASK went public last vear, the worth
of the company’s stock has soared to more
than 75 mulhon dollars

=andv, 35, entered the industry with a
mathematics-and-chemistry degree as well
as a master’s mn aeronautical engineerng.
Aware of the nation’s productivity crisis, she
shrewdly saw that “the technology of the
chip had far outstripped our capacity to put
all that potential to work."” Sandy targeted
programs that te
puters what to do. She deveioped software
systems for mimcomputers and sold them as
easy-to-use piackages to accomplish tasks
sipch as inventory control and accounting in

software, the | com-
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nanufacturers’ factories and offices. Her area barely big enough to contain the egos,

strategies have been so successful that, there are some Silicon Valley winners who

while chip stocks plunged in 1981, Askh's  revel in lambovant display

rose 1o make the Airm perhaps the nation’s “Noney 1s life's report card,  saysalaugh-

fastest growing public software company ing Jerry Sanders, a street-wise kid from
Yet Sandy, like most of Silicon Valley's Chicago who parlaved an engineering de-

syccesses, does not wallow in hedonist gree and intuitive salesmanship to the presi-

pxcess, True, she recently LT hased & baro dency of Advanced Micro Devices {AMD

or-stvle home, but says, "We didn't  and to a reputation as the valleyv's hig

buy the house (o show off. It was mainiy (o {byving businessman, Exuding brio and selt

nial Tu

be on the flats where the kKids could e conhidence, he measures Ris success i &
their hicveles. " sirine of homes. hand-tallored suite. a Rolls-

Hut in a valley characterized by vienture Foycee, and a Bentley. In good yvears he
capitalist Don Valentine az "a pocket of en- makes grand gestures to employvees: a
trepreneuring that attractsa breed of bueca-  $350,000 Chnstmas party i 3an Fran-

neer capitalists and high-risk takers—an  cisco’s Civic Auditorium; in a lean vear he
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sorved not
nache Lthal won cheers

But for -Sanders, as for Silicon Valley,
work 1s the thing, The valley was born in
1955, Dr. Wilhan “~wobel Prize
winning co-inventor of the transistor at Bell

oul a call to a
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lelephone Laboratories, sent
dozen handpicked voung Ph.1.s in physics
Ll _||||__-_|'_'. !_l_l_lll."l:ill.il'l | Warehouse 1n
Mountain View, at Shockles ."'.:-!||I|'l'-.".-J‘.l-.

]

LADOFAtnl
:""'-l.':.'-.l.' c[HA
[ here they

Moore ans

exploit the properties of

-'-Il.'l.'.-l. | A I ||I.I '. -II 1
14 |I||||!
whiost
addi-

:l ||'|I|.-

niluctor of electricit
vity could be

tion of minute

i
S
SO, & SCMIC

11 -1'|I| [ | !_'. L

amounts of ch

"R

e I
1 o B -
..I|I sl &

ne an=0il .'!'.'-'_||'|I ':'-.'E'.II' (e Ver Fr ik
il {(iMmnluleEr= 0D OfcCur At T111 II' MIERIINE

speeds. As transistors replaced vaouum
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whose tvpewrier-size nstrument 13 pilo-
neering the incorporation of the computer
into daily life, bristles a little, too, as he re-
minds, “We'd rather call the Apple a per-
sonil than a home computer.™

Although 1981 and 1982 have been the
“yvears of the personal computer,” with gi-
ants like IBM jumping into the market and
about two million now in use in the United
States, predictions that computers would be
Lthe nerve centers of our homes by the early
19805 have proved premature.

“It's no more difficult than learning to
cook, but people are afraid they can't handle
it,” says Jobs's Silicon Valley neighbor Dan
Fvlstra, whose VisiCorp software packages
are simple enough for use in the home, The
machines are just not vet “user friendly”
enough, Though research labs all over the
valley are struggling to solve the elusive
problem of speech recognition, weare along
way from marketing a computer that can
respond to ordinary conversation—the ulti-
mate frnendliness.

S0 Jobs and his growing host of competi-
tors have directed their sales effortsto office
uses, But the Apple has inspired a dedicated
cult of hard-core enthusiasts who trade new
uses for the computer in the columns of
Apple magazines; one engineer has pro-
grammed his Apple to activate a small mo-
tor that rocks the crib when his colicky baby
cries or wriggles. And Jobs has become a po-
tent role model for a new breed of bright kids

who are writing and selling software pro-
grams and, with their arcane computer
skills, gaining the prestige formerly tasted
only by the high-school football team

Owver herb tea in o vegetarian restaurant,
Jobs explained to me, “For us, computers
have always beenaround. That'swhat sepa-
rates us guve from vou guyvs. You were born
B.C.—Before Computers. And it s because
of this place. I was born here. When | was
14, I was asking famous computer engineers
here questions. Apple came out of the micro-
processor, created in this valley just five
miles from here.”

Jobs's passion has paid off handsomely
With Steve Wozniak he built his first Apple
in 1976 in his parents’ Los Altos garage be-
cause they couldn’t afford to buy a comput-
er; now he owns Apple Compuater stock
worth 100 million dollars. While the chip
companies suffered this spring, Apple’s rev-
enues seared 81 percent over last year's. Ap-
ple now occupies 22 bulldings in Silicon
Vallev and plants in Texas, Singapore, and
Ireland, which is bidding to become Eu-
rape’s Silicon Valley

Although Jobs drives the requisite Mer-
cedes, success 2eems not to have spotled the
first folk hero of the computer age. In plaid
shirt and jeans, he still prefers, as a friend
said, “to drive his motorcyele to my place, a1t
around and drink wine, and talk about whai
we're going to do when we grow up.”

The excitement of Apple's presence in

Califormia’s Silican Valley

469



Cupertino has touched the district school
swvstem. Here children are introduced to
computers as early as the first grade.

Bobby Goodson, the school district's
computer specialist, believes computer lit-
eracy 1% going to be the next great crisis in
education. “If kids don't understand com-
puters, how can they handle the future?” she
asked, as she restrained a clas: of seven-
vear-olds eager to get their hands on a com-
puter for the first time.

A little girl with pigtails hunches over the
kevboard, fiercely concentrating on follow-
ing Mrs. Goodson's instructions, “Type in
‘10 PRINT “BARBARA." ' Now type ‘RUN.""
Her name pops up on the screen. Bouncing
with delight, she rushes ahend to execute the
next instruction. BARBARA fills the screen
and begins repeating in relentless rows. Bar-
bara looks up, awed by her own power. She
has entered the computer age with the ease
of skipping rope.

“The broad integration into society,
though. is going to be a 10- or 153-yeir pro-
cess,” savs Jobs, “But I believe we are al-
ready making & little ding in the universe.™

Not All Share the Good Life

The =ocial impact and the profits, Jobs
notes, scarcely touch the lives of the 120,000
people who work on 5ilicon Valley's assem-
bly lines. Mostof those who live inethnically
mixed east San Jose—black, Hispanic, and
about 18,000 Vietnamese and other Asian
refugees——cannot afford to own a home.

But the opportunity that lures entrepre-
neurs gives some workers, too, a crack at
the California dream. Secure in a comtort-
able home in Cuperting with her husband
—Thanh, & computer engineer—7Tien
Nguven, a gentle beauty with lush black
hair pulled into a topknoet, relives her escape
from Vietnam in 1975.

“We left with nothing. 1 had just the
slacks and blouse 1 had on. My father feared
that when the Communists came, they
would kill the whole family. The police
putl us—my purents, my three sisters, my
vounger hrother—on a barge in the Saigon
River with no shelter, no food, no drink. A
tughoat pulled us to the open sea to an Amer-
ican ship we shared with 20,000 people. We
slept on deck. My older sister, Dao, almost
died of flu.™
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Brought to Silicon Valley by the pastor of
a suburban church, Tien and Dao had as-
sembly jobs within ten davs. They found the
route to upward mobility, the valley's elec-
tronics schools, and soon moved up to better
jobs at Tandem Computer.

“We delivered papers after work and put
our father through electronics school, and he
has a job now with a valley electronics com-
pany.” Tien says with pride.

The sisters have been upgraded again to
office jobs at Tandem. But their smiles and
chic clothes screen a deep homesickness.
“But I feel strong," Tien says. “In my coun-
try [ would stay home and cook. Overtherel
couldn't interface with all these people”™—
the local buzz word that reveals how well
she has, well, interfaced.

Even Light Industry Brings Pollation

But the job growth that gives the Nguven
family a chance to prosper is compromising
the sweetness of success, Straining from a
small aircraft to zee through the opague veil
of pink-brown smog that obscured the low
mountains that flank Silicon Valley, county
planner Eric Carruthers cracked to me, “On
a clear dav vou can still see it’s a valley.”

Muost of the smog is belched from automo-
hiles. Below us, as rush hour began, nversof
red lights ran south, as Silicon Valley dis-
gorged a quarter of a million people to hous-
ing tracts 10 and 20 miles away. “Jobs have
grown faster than housing.” Carruthers
said. In 30 yvears San Jose has grown from
35,000 to nearly 660,000,

To deal with such growth, Santa Clara
County has embraced a new program for
systematic regional planning that it hopes
will replace wanton expansion. And the
need is urgent. The county recoiled this past
winter when it was revealed that hazardous
chemicals from 11 of the valley's major
electronics firms had leaked from buried
tanks and, in one instance, contaminated
public water.

Voicing the shock shared by cities that
had as=umed the electronics industry was
nonpolluting, San Jose's mayor, Janet Gray
Haves, said, “I remember thinking about
smokestacks in other industries. I didn’t ex-
pect this problem in my own backyard. ™

The county has proposed to have the cities
use their powers to limit new jobs asa means

Natfonal Gepgraphic, Ovtober 982



of curtailing housing expansion. As mavor
of Sunnyvale, Dianne McKenna joined her
city council in declaring a four-month mora-
torium on new industrial building, during
which limits were voted on waste water and
the number of emplovees per building for
new plants.

Campaigning against the runaway
growth that threatens the quality of life that
once inspired the nickname Valley of
Heart's Delight, Pulitzer Prize-winning
novelist and 37-yvear Santa Clara County
resident Wallace Stegner cautions, “Tt hap-
pens slvly, You see an orchard go next to
vou, but there are still a lot of orchards.
Then it becomes catastrophic.”

“The problems are the growing pains of
any community that grew fast after World
War II, plus the breakneck speed of change
in Silicon Valley companies,” says Bob
Kirkwood, Hewlett-Packard's manager of
government affairs. “The start-ups of the
1960s are just beginning to have the luxury
of lifting their heads to look around. ™

As they do, some have gained a special
view of the universe. Cherry Lorenzini,
whose husband Bob's company, Siltec, pro-
duces the zilicon wafers from which chips
are made. savs:“T can point out a satellite to
my kidsin the night sky and sav, *You know,
there might be some of our silicon up
there,' " Proud of her role, she savs; “For &
man to reach his moon, he needs a support
team. Bob designed his first crystal-growing
furnace on our dining-room table. We were
the little guvs going in and eating up the
competing companies, His dream was to
take Siltec from scratch to 30 milhon dollars;
now the goal 1= 150 million. But for the men
in this industry, it's total dedication,” she
adds. “l merged my dreams with his, but
many women can't accept their limited roles
in their husbands' lives. "

There are other problems, “It's a tremen-
dously striving, intellectually oriented pop-
ulation. They tend to be workaholics who
can fall prey to aleoholism, divorce, and de-
pression,” says Dr. Rudolph Grziwok, di-
rector of the county's Fairoaks Mental
Health Center in Sunnyvale. “Burn out™ has
become a common valley syvndrome. for not
all can maintain the winner profile.

In this environment, relationships can
suffer. Driving home in his Mercedes-Benz

California’s Silicon Valley
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chip companies
charts the enterprise
of engineers and
exrgcutives who rose
in firms, then spun
off to develop their

d
i

own comparties, A new

erd in electronics
grew from the
invention of the
rransistor at Bell
Telephone Labs (1)
Co-inventor Williogm
Shockley came west
and founded Shockley
Semiconductor
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Laboratory (2) to try
to develop silicon
transistors. One of
eight Shochley men
who left to form
Fairchiid (3), Robert
Noyee devised the
chip—a simultaneous
invention of Jack
Kilby at Texos
Instruments in
Dallas, now the
world's largest
semiconductor
company. Among
Fairchild alumni are
the vallev’s top three
firms—National
Semiconductor (4),
woorce's Intel (5),
and Advanced
Micro Devices (6).
Silicon Valley
companies now
control 20 percent of
the 16-billion-dollar
world semiconductor
i riet.




from his weekly dance class, one of the val-
lev's brightest engineers said: " Slars are re-
warded. There are stock options—you e
riding in one! And my house 1s another. But
vou've just seen my social life. The projects
are incredibly interesting, but thev're on
vour mind seven davsa week. Relationships
gel screwed up. Somebody who was very
important to me met somebody who didn’t

work everv weekend, and that wasit."
Pressure Spawns Drug Abuse

For thase on the assembly line, the stress
shows 1n drug abuse. Marijane Esparza, an
instructor at a San Jose drug rehabilitation
described the vicious cvele that
gripped her for several years as a board

cenler

stuffer. soldering chips to the circuit boards
that are inserted into computers

"“Nou start on drugs because the job's 50
boring, hour after hour, and you don't even
know what the board is for. You take crank’
a methamphetamine | and you feel a flash of
2zt zzt, zzt—and do vou work!

P ET Y-

You do fuwice as many boards! Then, the
technician standing behind vou says, ‘Hurry
up, vou did 100 boards last night."" The
pressure to maintain the drug-induced pro-
ductivity rate, she and others fear, encour-
nges the use of drugs

Theft, an estimated third of il to support
the drug habit, has been growing by leaps
and bounds, according to Patrick Moaore of
the organized-crime section of the county
sheriff's office. Greed has created an illicit
market for the chips, as well as for the tapes
and masks from which they can also be cop
ied (page 458). A stolen chip design can save
a corporation or nation ambitious for ad-
vanced technology milhons of dollars and
opment.

man-years in research and deve
“Integrated circuits are small, extremels
valuable products,” savs Moore. "Someony
can walk out with a fortune in his bst."
The largest haul vet occurred over the
1881 Thanksmmving weekend—23.5 mallion
dollars in chips from Monolithic Memories
“Truckloads!" =aid an astonished Doug

Vanishing breed tn Stlicon Valley,
farmer Charlie (Mson (right) checks Lhe
sur-dried apricots he produces along
with prines and cherries on 130
development-surrounded acres in
Sunmyvale. Only one other farmer
hangs on in the oity. Exceptional soil
and climate artracted fruit growers at
the turn of the century, when Olspn's
grandfother planted the famaly
tusiness. New orchords opened
elzewhere as available aereape shrank
from 100,000 to today's 13,000, "But
vou don't get the guality that cams oul
of this valley," says Olson
Openhanded with open land, Frank
Duveneck, 55 (left), preserves 1,800-
acre Hidden Villa Ranch in the
foothillzs of the Santa Crier Mountains
where he and his late wife, Josephine
rmoved in 1929, Hikers wander the
larpely virgin tract, and city children
come o leam aoout s '|.|'.'1ri','.'n£,: [CTFITL
The ranch also hosts an interracial
summer camp and youth hostel, "1
often hesitate to soy we own this
land,"” wrote Josephine, "We are only

its custodians.™

Notional Creographic, October 1982



southard, Santa Clara County's depuly
district attorney, as he prepared his case
against two men arrested, The spectacular
recovery of the chips in South Lake Tahoe
thiz past spring confirmed Southard's suspi-

cions of a connection with the 1980 theft of

11,000 memory chips from Synertek. "It's
organized crime—with a small "o." Not Ma-
fia, but well-organized rings. The common
thread 1s drues and violence,” he savs,

International Duel Heats Up

(Other thefts being investigated are in-
creasingly casting the specter of internation-
al industrial espionage over Silicon Vallev

“The Jopanese are coming awfully close
to copving our chips,” said Roger Borovoy,
Intel's chief counsel. “They can buy them off
the shelf and make detailed photographs of
them without breaking any law. But if we
get our hands on a copied chip, we'll suel”

It was computer software, not chips,
nowever, that made headlines this year,
when the FBI in San Jose and San Francisco

California’s Silicon Valley

arrested nine people, most of them employ-
eesof japan’s Hitachi and Mitsubishi indus.
trial giants. The nine and a dozen other
Hitacht and Mitsubishi emplovees in Japan
were charged with attempting to buy stolen
data concerning 1BM's new superfast 3081
computer from undercover FBI agents.

The power of the Japanese electronics in-
dustry had already been reflected in the tear-
sopked balance sheets of silicon Valley. In
1981, before Silicon Valley had one on the
market, the Japanese cornered 70 g:{'rru nt of
the world market for the 64K random-
access memory (RAM) chip—most of the
other 30 percent going to non-valley com-
petitors Texas Instruments and Motorola.
The 64K RAM—{our times as powerful as
the 16Kk RAM it supplanted-—can handie
65,5360 bits of information (1,024 per k). Mi-
nuscule though it 15, the 64K chip, and the

early Japanese domination of its sales, will
be remembered in Silicon Valley as the tech-
nological equivalent of Pearl Harbor

A conjunction of events—the 64K RAM,




“It was a glorious high," says John
Birkner when Monolithic ".'urn--".':'.h
awirded new cars every four years to
himand H. T. Chua (right) for
designing o specialized chup calied
PAL. The friendly acronym stands for
programmauoble array logic

Dangling state-of-the-art bontise
salaries, and perkes; Stlicon | -:'|.|r._1'
irme fiercely compéte for talent (n
an (ndustry characterized by job
hopping. “There I8 campary
lovalty, " explamms Birkner, “but higher
lovalny to the tndbnidual

High-energy people blossom in
tRis tndustry,” savs mandager Dave
House (bottom right), relaxing with
his wife, Nancy, after his standard 12-
howur workday at Intel "It attracts
achievement-orienied peonle wio are
always trying to figure out how to do
it better,” he savs

But the frenetic pace takes a toll
r:n..-.u-n--. oW OUIMUMOer Marriages
Santa Clara County,

Enginecr Don Strandbery retreats
to o view of the valley ar his fomily's
tew' half-million-dollor oms:
r.EIEI:r!n.*I in g section of l:":Jﬂl"".'IHl'l

where zoning allows only one house

wer four acres. "We feal as OF wit Live in
pe
1

o

the country,” saveE Strandberg
runutes from work during rish hour,
"“We see deer, quail, covotes, and an

asccasional bobeat
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the international recession, corporate price
wars—sent the vallev's semiconductor prof-
its plunging

Frustrated butirrepressible, the valley re-
sponded with the esprit and determination
of wartime

Lobbving in Washington, Silicon valle)
leaders bemoaned the lack in the United
States of a national industrial pohicy similar
to that of lapan, which throws Its resources

“We wanted to change someone s [ife,
Advanced Micro

Hered o £240,000)

"-'_‘.:l.I SYECUIT Y es af
Phvices when they
company driowing. They succeeded with
the winner, focelyn Lieno (above)

Resgdrch in the valley affects the

] e . i i
[ives of all Americans, Physicisls probe

the atom at the Stonford Linear
Accelerator Center |Flg]'[1| by ghooting
electroms at nearly the speed of [ight
through a tube beneath this two-mile
lomng ..|'| at Staorford Ulniversity—a
miaror fount of Stlicon Valley talent

276

behind specific areas, such as chips.

AMIY's Jerry Sanders fumed, “I justdon’t
want to pretend I'm in a fair fight. I'm not.
The Japanese pay 7 percent for capital; I pay
18 percenton a good day. They get hundreds
of millions of dollars of free B and D [re-
search and development] paid for by their
government. Then their products arrive
here ina flood.”

As the trade war escalated into a critical
test of the two cultures, Silicon Valley be-
came a metaphor for the American way.
“We'll outcompete the Japanese in the mar-
ketplace,” asserted Harry Sello, “After all,
we Yankees invented competition. Agains
Lie _].i[J.:!-.ll:.-l. companies, we affer "-h}:rl'l-:.'r-
itv in infrastructure, software, and, above
all, imnovation.”

Carrving that confidence into the enemy
camp, Intel aggressively launched an ad-
vanced new memory chipin Tokvo, breach-
ing the Japanese market, and, this spring,
fired its 64K RAM into the fray, announc-
ing, “Thev've won the first skirmish, but
we'll win the war.”

The Vallev's Pulse Beats On

But Silicon Vallev's power was being as-
satlted by other forces. 1 he need for capital
to =sustain growth 15 forcing many of the
smaller companies tosell out to major corpo
rations, 4 move an industry financial spe-
cialist, Sal Accardo in New York City
believes may strip the valley of its “flair,
drive, and creativity.”

And by fouling 115 own nest with pollu-
tion, congestion, and soaring housing and
labhor costs, Silicon Valley is forang industo
out. Charles Sporck, president of National
semiconductor, flies regularly to Malavsia
and Arizona to visit his assembly plants,
Apple's Jobs flies to a June board meeting
in Ireland

Yet Ap and Intel are still headquar-
tered here, Giants hike 1BM and Hewlett
Packard are themselves t
expanded research facilities in Silicon Val-
ley. And profit-driven investors are pouring
LJJ'ilEi[ nto a buovant new wave of -'.'lllTJ.
computer, and software companies,
finitive act of economic faith that, in the
wiords of bal Accardo: "Silicon Vakley
continue to be the cerebrum, & maenet for
creative minds, " []
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Pere David’s Deer

Saved From
Extimction

Text by LARRY KOHL Photographs by BATES LITTLEHALES
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HE ENGLISH DEER PARK, an

aristocratic tradition begun 1n medt

eval tumes jor the hunting pleasure

of kings and nobles, today zeérves a
higher purpose, At Woburn Abbey, 45 miles
northwest of London, a rare species of deer
nas ived for all this century in idyiic exile
trom its native China. There. extinct in the
wild tor perhaps 1,700 vears, it had long
been protected in an imperial park. Now a
lamiliar sight in zoos around the world, the
antmnl was teetering on the brink of oblivi-
on at the turn of the century when the 11th
Duke of Bedford gathered at his Woburn

estate the remnants of thisimperiled species
Named in the West after its first Europe
an ohserver, Pere (Father) Armand Dawvid,

t|1|' deer was

known as ssu-pu-hsiang, the

to the Chinese, who saw in it
the neck of a camel, the hooves of a cow, the
tail of a donkev, and the antlers of a deer
The animal's fondness for water.
served by Wobum's several small lakes,
supports the theory that its original habitat
in China was swampy ar riverine. 1l etlforts
of conservationists prove successful, the
deer mav one day be reintroduced into a nat-

ural environment in its native land

“four unlikes;"

well




NCESTRAL HOME of the Dukes of
Bedford for almost four centuries,
Woburmn Abbey makes an elegant
backdrop tor grazing Pere Da
vid's deer. Woburn's brood of 420 animals,
or about a third of the world population,
owes itsexistence to two distinguished natu-
bvEone era—a Frenchman
and an Englishman whom fate had singled
out to safeguard the specie
The saga began in 1865 when Pére David
looked over the wall of the imperial hunting
park near Peking and beheld "a kind of rein-
deer.” The stviized deer on a 16th-centun
porcelain (rHight) may represent such a
scene. Though it was forbidden to enter the
park, Pére David managed to obtain bwo
deer hides and some antlers, illustrated in a
Chinese drawing (below right). These he
sent to the Nattonal Museum of MNatural
History in Pans, where a new species wis
announced: Edaphurus davrdnanies
In the vears that followed., 1t was learned
that the strange deer survived only in the
and Pere David and
others prevailed upon the emperor to send 2
few specimens Lo zoos in Londonand Berlin

ralists from

emperor's game park,

But events soon conspired to push Pere Dia-
vid's deer to the edge of extinction

First, in 1894, a flood destroved parts of
the imperial park wall, allowing most of l]lz;
rleer to escape into the countryside, whet
hungry peasants ate them, Then, n |'.“..'|-.
what few breeding specimens remained
were slaughtered by foreign troops during
the Bos bellion. When news of this fil-
tered back to Europe, zoologsts feared for
survival., 1hey
their animals to the European who had been
most successful in breeding them, the 11th
Duke of Bedford. Ina 3,000-acre park on has
vast estate, the immigrants thrived, and
[rom an inceedibly scant gene pool of only 18
animals has sprung today’s world herd

The Bedford estate has now turned com
mercial to survive taxes, "W, wWith it
art treasures, and adrive ‘hl-:au:;_fl zoo called
Woburn Wild -"..r'lll'::l.l Ringdom attract
nearly a milbon paving visitors a year
['rails lead through the deer park,
ary for several species, The Marquess of Ta-
vistock, son of the present duke, manages
il under a trust arrangement that
vark on to his ¢ldest son

to =&l

the SpeCcies ATt

1 Sancti-

& eslate

'.-.'||| pass the deer
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Naving Pére David' s Dess

Seeker of 5

Armand David was both g Lazarist

i | i ' |
pils and species, Pare

riissionary and a veteran explorer
noaturalist, Draveling in Chinag and
Mongolia in the 19th century, the
Basque scholar found scores of
plants and animils new to the West
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HEN'S LUNCH? A three-dav-old male

(above) awaiits his mother under a Woburn

vak tree. Symbols of machismo, grass-tufted

antlers— distinctively wide branched and back-

ward pointing—identify a stag in rut (right). Emaciated
by days of mating and caked with mud from a cooling wal-
low, he rests after vielding his harem to another male.
With fossilized antlers and other bones,
—  ® ___________ _scientists are gradually
Coegrg© BN A pcing ogether
(Pricnglasmiy & s o the Pére David's
oy -' KOREA original habitat in

_ AR eastern China (left).
i dm | Evidenceto dat
- Ces KOREA indicates that its hife
e in the wild probably

ended after the Han

Uvnasty (206 B.C. to

A D. 220) a3 more

land was cleared

for cultivation

Estimated prehistoric range
of Pere David s deer

shown in darker tint: bone
and antier sites in red
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HE CALL OF THE WILID still stirs

the species’ collective bloodstream,
despite many generations on Wo-
burn's sheltered acres. This is espe-
cially evident during the summer rut, when
the bellowing of amorous stags breaks the
serenity of the English countryvside. Antlers,
freed of the blood-rich and sensitive velvet
that peels off each May, become sparring in-
struments for contentious males ibottom),
“Less violent rituals usually determine male
dominance over the harem," says Mava
Boyd, fnend of Lord and Lady Tawvistock
and an Uxiord student writing her Ph.D.
thesis on the animal's ecology and behavior.
“Injuries are rare in these infrequent con-
tests,"” She concludes that males mark out
their territory with fluid from a gland be-
neiath their eves (above left). During the six-
week rutling season, a succession of males
seryve as harem masters, mating with dozens
of females over & slegpless tenure of as long
gs two weeks, Calves arrive in April and
May, after a ten-month gestation—among
the longest of any deer species.

Because the world population of Pére
David’s deer is so small, wavs to minimize
inbreeding were examined at a 1978 work-
shop co-sponsored by the Smithsonian Insti-
tution, which maintains a herd of around
60 at Front Roval, Virgima, Of some 1,100
apecimens worldwide, nearly three-fourths
exist in groups of six or fewer.

After the mant panda—an animal that
Piére David was also the first Westerner to
record seeing—the deer may become the
most important figure in  Sino-Western
wildlife diplomacy. Though there are a
siall number of the deer in Chinese zoos,
many conservationists in China and the
West want to see the species reintroduced to
its homeland in large enough numbers to as-
sure g viable population. A World Wildlife
Fund plan would airlift a dozen or so deer to
i site in eastern China vet to be determined.

“The Chinese have shown what thev can
do In conservation,”’ sayvs Lord Tavistock
(above right), whose Woburn herd would
be a major contributor to the effort. “But
with China's human population pressutes, a
iruly wild environment may be out of the
gquestion. " A new home for the deerin China
would help write a happy ending for a story
that almost encled in tragedy D‘
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Thailand
Working
rogalll

Photographs by
JOHN EVERINGHAM

HE 48 MILLION SUBJECTS of Thai-

land’s King Bhumibol Adulyade), Rama

IX, regard the human summit of their

realm with awesome Asian reverence.

Courtiers approach the roval presence on
their knees, offering gifts on ceremomnial trays.
They speak a special, elaborate language of the
court, never addressing the King directly, but
putting their guestions to the “coarse visible
dust, fine invisible dust” beneath His Majesty's
feet. When a formal palace communiqué an-
nounced that Queen Sirikit had suffered a
broken ankle, the staff had to offer a trans-
lation into modern Thai.

This year Thailand is celebrating the bicen-
tennial of the reigning Chakri Dynasty with
spectacular rituals that thread through seven
centuries of history. Yet the pomp can obscure
an important fact: Thailand has a strictly con-
stitutional monarchy with perhaps the world's
hardest working royal family. The King and
Queen have a restless court: By car, by helicop-
ter, and by foot, Their Majesties regularly
travel to the 72 provinces of the realm.

On these pages readers can accompany the
energetic court entourage through the pho-
tographs of Australian John Everingham
and roval interviews by Denis Gray, Associ-
ated Press bureau chief in Bangkok, and
NATIONAL GEOGRAPHIC Assistant Editor
Birt McDowell.
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In profound deference to monardhy arn aide bears a roval gift at lower right

a couple approach on hands and knees Beyond such ceremonial duty, Thatland’s

to be wed by King Bhumibol Adulyader and ruilers have brought rovalty owt of the palace
Cueen Sirikit in Banghok's Chitraloda Palace info thelr people’s Hves and problems
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have borne That rulers since the 17th bow to stay beneath the rulers as they

century, more than 50 roval barges, pass (rFight); photographers, too, were
retired for 15 yvears, were meticulousiy denied I'l':!l:':" VOO g j"'-"-'i[:'

restored for thiz vear's 200th The barges echo smaller craft that
anniversary of the reigning dyrdasty. have long carried travelers through
Along the Chao Phrayva River (abowve)  rivering Banghok, once known as the

[ I'-.I.'l,i'. and Queen ride beneath the Verntice of the East for its maze of klongs

canomy at right, with Princess or canals, Many, however, have béen
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6§ THINK that the Thai people understand
the use of tradition,” observes king Bhu-
mibal Adulvadej. “Traditional doesn't
mean old-fashioned. Even the most mod-
ern people have tradition

“They sav that a kingdom is like a pyra-
mid: the king on top and the people below
But in this country, it's upside down. That's
why 1 sometimes have this pain around

The serious, scholarly face breaks

into a smile as he points to his neck and

here,’

-|||I|I_|.||:I'r;

A MNational Assembly enacts all laws, but
the Roval Thai Armyv is the most powerful
force 1n Thal politics. Changes in govern-
ment have come with usually bloodless
National unity 15 achieved, Thais
through the Theravada Buddhist
faith, a high sensze of patriotism (the word
Thai means “free”), and the monarchy
But over the centuries the kings role has
changed greatly. Or as King Bhumibol
puts it, “Monarchy in this country has al-
wavs been on the move.”

And the traditional man on the move who

COLUPS

aAgTee,

=
..I
= I__

has reigned in Thailand since 1346 brings
a singular perspective to his role.

He was bornin 1927 in Cambridge, Mas-
spchusetts—the only monarch ever born on
United States soil—while his father was
studyving medicine at Harvard University
Young Prince Bhumibel was schooled in
switzerland. where he studied both science
and law and pursued such Western hobhies
as fast cars and jazz clarinet. An automaobile
accident cost him his right eve, and it was
during his convalescence that he fell in love
with the daughter of a titled Thai diplomat,
the present Queen Sirnkit. The untimely
deaths of his father and then of his older
hrother brought Prince Bhumibol to the
throne of 2 nation occupied and exploited by
the Japanese during World War I1. Since the
1960s the king has rarely left Thailand. Pa-
tiently, he has served as a constitutional
monarch through eight coups d'etat and 11
different constitutions. He has inmtervened
only in moments of crisis, as in 1973 when
student demonstrations left more than 70
dead; the King's compassion for the students

National Geoeraphic, October 1952



brought a quick change In government.

For NAaTioNAL GEoOGRAPHIC, King Bhu-
mibal recently reviewed the two centuries of
the Chakri Dvnasty, candidly characteriz-
ing the reign of each ruler: “Nine kings—1I
am the ninth. Each has aspecial characteris-
tic. Rama I built the system of governing,
of militarv securitv, of culture, et cetera
Rama Il followed through, and as he got
older he emphasized literature and art. He
was himself an artist. Rama III set up the
administration of the country.

“Rama IV was a philosopher and scientist
and brought im modern fechnology. He
blended modern science with a traditional
religious outlook. Rama IV—King Mong-
kut, of The King and I fame—taught him-
self English and Latin. He calculated
evervthing and predicted an eclipse that he
went to see, Hesetup modern Thailand, but
it was during the réign of his son Rama V,
King Chulalongkorn, that it blossomed.

“King Chulalongkorn set up all the minis-
tries and ratlroads and svstems of education.

“King Rama VI continued with more

Its splendor restored with gold leaf
arid the polish of thousands of hands,
the Grand Palace (left) sets the
night ablaze during the bicentennial
celebration last April. In 1782 the
paiace become the centerpicece of a
new Thai capital called Krung Thep,
“city of angels,” known outside
Thatland as Bangkok. Its founder,
Rama I, established the Chakri
Dyrasty that still redgns through
King Bhumibol. Rama LX.

Architect of Thailand's first
foreign policy from 1851 to 1868, King
Mongkut, or Rama [V (right),
expanded trade with the West, but he
held colonialism at bay. Thailand
became a neutral buffer between
British and French claims in Burma,
Maloya, and Indoching. Monghur
pionegred close contact between the
rulers and the ruled by troveling the
country as ¢ barefoot monk, until
becoming Ring at age 47. He was
romanticized by "The Kingand [," a
musical now bamned in Thailand for
its historical liberties.

Thailand s Working Rovalry

emphasis on foreign relations. He, too. was
an artist. The seventh reign was unfortu-
nate, because there was an international de-
pression. Rama VII was in a difficult
position; the treasury was nearly drained.
He set up democracy, but the ones who
wanted the democracy cut him short. He
would have set up a real democracy in a few
vearsinstead of the government that was not
well devised, not well studied. We still have
the effect of it.

“The cighth reign, my brother, had no
time to do so many things— during and after
World War I1. s difficult time. But he set
up, perhaps without knowing, the new
kingship. The people had =omebody to ook
on as a symbol. When he died he was 20, a
yvoung man with a good future. A new thing,
becausein the past kings were perhaps more
sheltered. He was like raising a flag. But he
also was cut short.

“50 I come, when I was 18 vears old. Now
36 vears ago, quite s long ime. When Icame
to this function in the palace. the chairs and
carpets had holes. The {loor creaked. The

B=BLICTEER RMEETOHC A Wl FROA N
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palace was crumbling down, It was just af-
ter the war, and nobedy had taken care of
things. I had to reconstruct. I don't demol-
ish. I put things together piece by piece,
Slowly, For 36 vears. Sothis reign is perhaps
characterized with going step by step. Evo-
lution, Looking at the good things of the
past. Traditions perpetuated and trans-
formed. That is the lesson: We take old tra-
ditions and reconstruct them to be used in
the present time and in the futore. ™

OR PUBLIC CEREMONIES in Bang-
kok, King Bhumibol i= always dutiful
and formal, Shaded by a purple umbrel-
la, the King stands plumb-hline straight,
uniformed 1n white, sashed in gold as the
symbol of his Chakrl Dynasty. His ex-
pression is unsmilingly serious and his

movements brisk and meticulous. He is not
a glad-handing campaigner but the con-
cerned father of his people, intense, iconic
In the tropical heat he moves among his sub-
jects with complete control; only those close
at hand can see that sweat drips from the
King's chin and hands, unacknowledged by
any gesture.

In this personal way the King himself
hands each university graduate in the reaim
a diploma and each second heutenant his
COTMIMISSION.

Away from public view, the King's rou-
tine includes less pomp but no less concern
with duty. Take, for example, the moated
residential Chitralada Palace in Bangkok
The kilometer-square palace grounds pro-
ject the King's interests, and seem maore like
an agriculture experiment station than a

National Gepgraphic, October 1952




Crritty reality holds court when the King
and his helicopter entourage clatter into an
outpost on @ problem-solving mission (abowve
left). Villogers turn out eén-mosse (right) to
hear "Chao Pho Luang,” their "roval father,”
here near Laos and Burmao in the Gelden
Triongle. To counter widespread opium
cultivation, the King encouroges alternative
crops stich as Ridney beans, potatoes, and
coffee. He also has inougurated more thon 500
trrigation projects; an enginger af heart, he is
seldom without topographical map and grease

pencil to propoge another dam or drafnage
canal {(above). Such efforts, he believes, help
thwart Communist insurgency in poor

outiving argas-—witich 18 part of the reason he
spends no less than efght months a year on
the rogd within Thatland

Thailand's Working Revalny




roval preserve. Here His Majesty super-
vises rice crops and the building of storage
bins and silos in metal, wood, and con-
crete. Ponds are stocked with varieties of
fish from lapan. Technicians process milk
productz and demonstrate their skills for
visitors. A forest project blends with land-
scaping; roval elephants, peacocks, anc
rabbits feed nearby. To fill a low spot In
a roadbed, workers use the rubble [rom
a remodeled temple. “Nothing is wasted,”
# palace workman notes proudly,

The King sums up his Chitralada activity;
“Evervthing is experimental,”

HE PALACE ITSELF seems lessa mon-

ument than a family home. A children’s

plavhouse =its near a pond in the front

grounds. The palace’s metal roof bnistles
with the King's ham radio antennas. Inside.
furnishings are turn-of-the-century solid
and bear the cipher of Rama V, king from
1868 to 1910, Rooms are decorated with
heavy draperies, the tuzsks of long-dead ele-
phants, ancestral portraits, and reproduc-
tions of favorite paintings like Sir Thomas
Lawrence's “Pinkie." Attendants complain
about mosquitoes that laze through open
doors. The unpretentiousness of the palace
reminds a visitor that descendants of a Thay
monarch revert, after five generations, to
the rank of commoner.

The King himself i= a most uncommon
man, and his conversation spans & Kenais-
sance spectrum: irrigation svitems, interna-
tional balance of pavments, minerals, even
his own hobbies like photography and car-
tography—"but 1 have stopped painting; it
takes too much time." he explains

He still plavs several instruments and
composes music. In fact a privately printed
hook lists 41 of the King's compositions,
among them “Hungry Men's Blues" (*You'll
be hungry, too, if you're in this band—Dan't
vou think that our music is grand "), “Rovali
Guards March,” “Love Over Again,"” and
“Friday Night Rag.”

Alwayvs the hing's conversation returns
to his visits with individual Thais

“The Thai people are not military, but
aware the country must be strong militariy,
Once, in a province near Bangkok, a drunk
man came up to me. The security people
were not very happy about it, [ understand.
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He said he had been a soldier. He had served
the country, Hiz son would be a soldier also,
that without military people our country
wouldn't be free like this. They say that
drunk people do tell the truth.

"Just last month 1 went to the south, and
in one village a man'told me that he has one
daughter and one son. And he asked me,
'‘Can Muslims go into the military school?' 1
said, ‘0O course, 1f a bov 15 good, strong, and
intelligent, he can apply to the military
school. And I asked the man, ‘How old is
vour son? He said, ‘Six months old.""
The King laughs. *He wants his son to de-
fend the country. He said, "We Mushms are
real Thais,""”

The King sees many forms of invasion:
*The most modern way is to infiltrate and to
take over the minds of the people, 1 call it
mental warfare. To stepinto your head.” 1o
avoid mental invasions & government must
show sensitivity and patience. Like the mat-
ter of oplum:

“We don't denv that there is still opium

Royal images: A floral arrangement
catches the eye of King Bhumibol
(above), long an avid photographer

National Geographic, October 1982



grown in this country, but there's a very
small quantity, The problem of opium is the
traffic through the country. The people who
cultivate the opium poppy don't get one-
thousandth of the value. S0 weilry to have a
crop substitution. It takes many vears just to
begin. At first we went by car and by foot,
then by helicopter, sometimes landing in the
poppy fields. We must be careful becauze
people don't understand what is bad.
“Omee I walked for an hour to sée one pop-
py field. Theland looked bad, and the farm-
ers said, 'Yes, the land is exhausted—no
fertilizer." We said we would give fertilizer if
they would not grow apium but ratse beans
instead. The farmers asked time to take con-
sultation, and after 15 minutes returned and
said, ‘All riight, we'll take it.” Well, next vear
we went back—half beans, half opium. And
better results from beans; so they asked for
more beans, Next vear theyv raised only 25
percent opium. It diminishes like that, We
have to be patient. If we just destrov the pop-
pv, the people will be hungry and wonder

why we are againsit them. They could be-
come insurgents, But it takes follow-up,”

In their travels around Thailand, the
King and Queen have faced danger from
Muslim separatists as well as Commumnist in-
surgents. In 1977, for example, in the south-
ern province of Yala, two bombs exploded
near the roval couple.

“The danger?” muses the King. “The
publicized danger 1s Communism. But the
greed of our own people is more dangerous.
If we clazh too much among ourselves, we
will become the slaves of what 1 call the new
imperialism, be it Communist or dictator-
ship or whatever.”

His faith in the Thai people remains firm.
“Thais seem to be happyv-go-lucky but are
quite strong. Our people are relaxed, not
high-strung or stiff. They are hospitable—to
strangers and to néw ideas. Themajority are
Buddhist—and the Buddhists have never
had a holv war. They are polite. Honorable
politeness. They have courage but are not
harsh—strong but gentle.”

HHI TR R el BRI DU R, BN 1

Bt his favorite subject for the comera (8 his gueen, Sirikit, whose béauty has
captivated him since thelr marrioge in 1950, Their palace often echoes to
jazz played on saxophone or clarinet, another of the creative King's talents
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HILE KING BHUMIBOL performed

his religious duties and meditations as

a Buddhist monk tn 1956, Queen Sin-

kit was named Regent of Thailand,
Before the National Assembly she topk an
outh of allegiance echoing the King's own
coronation pledge: “We will reign with righ-
teousness, for the benefits and happiness ol
the Siamese peaple.”

The Oueen's active role fits into the his-
torical traditions of T hatwomen, who "nev-
er had the feeling of being inferior to their
menfolk,” as the Queen hersell has noted.,
Her own work schedule would dismay most
mailes, Traveling with the King to remote
areas, Dueen Sirikit encourages traditional
crafts to supplement the income of rural peo-
ple. In Phet Buri Province she launched a
project to make handbags and sandals from
jute and palm leaves. In Frachuap Khir
Khan Province the Queen got women to
make artificial lowers. She revived the old
art of making chao wang, clay dolis, and sent
instructors to teach Ayvutthava women to
weave cotton. Embroidery, fern-vine bas-
ketry, tie-dveing, silverwork—Queen Siri-
kit encourages hoth the crafts and their zale
in special shops

On frequent trips abroad representing the
King a= a goodwill ambassador, she pro
motes the exporl of handwoven Thai silk
and st age 50, the arrestingly beautifu
Queen Sirikit is herself an incomparabl
mode]l for Thai fazhions. She employs her
organizational skills for the Thai Red Cross
i did to refugee orphans, wound-
e soldiers, and flood victims

Yearsapo, when an interviewer asked her
favorite hobby, the Queen replied, "Look
ing after my children.” The three princesses
and one prince are now grown. And the
Queen helps brning them into more of the
roval concerns: opening exhibits; meeting
diplomats, shaking endless rows of extend-

~ociety, fu

¢d hands “for the benefits and happiness of

Lthe Siamese people,”

The King's physician, Pr. Chinda Snid-
wongse, complains that “His Majesty works
too hard.” And though the 54-year-old hing
jops and does push-ups almost every day,
the doctor would “like for him to take a va.
cation each vear.” People still worry aboul
the ime seven vearsago that he fell seriously
il after visiting a duosty hill-tribe village;

o U

others speculate about the possibility that
His Majesty might have an ulcer

Concern for the popular King reflects un-
certainly over the roval succession. The el

dest daughter, Princess Ubol Ratana,
married an American while studving in the
U. 5. and currently lives in Cahforma. 'Ihe
voungest daughter, Princess Chulabhorn,
this vear married a Thal commoner, Crown
Prince Maha Vajiralongkorn, now 30 vears
old, has enthusiastically studied malitary

Nanonal Geographic, October 982



science in Australia and the U.S. A, but has

inspired controversy regarding his own suit-

ahilitv for or interest in acceding to the

throne. Observers have noted that some
I'hais are disturbed |rj'. Lthe crown ]'|.'|:'.-.'r."'-=
fascination with military matters and his
seeming inattention to civilian pursuits
Others in the palace have described the
prince’s family life as “not so smooth.”

1f the prince should remove himself from
suCccession, there is 4 popular alternative in

:|r-'.|||I i |'.'rr-:1' ] “ll -'-"Il; ing |"|EII i I.'I|I |

Humble before inner strength thot
ranscends tragedy, Queern SIrikit pays
reEpect o o Buddhial mong whno [ost RS
limbs in an accident while drawing wate:

from a well. She learned of the incident
and quickly arranged a visit to the
monastery while touring the rural north
to promote development projects such as
stiworm nurseries, The Queen also
ericourages cotiage tndustries that
inciude the weaving of distinctive fern-

virne handbxags.




Rating a silver platter, helmet and
ploves are presented by aides to Crown
Prince Vojiralonghom, seated in the
cochpit of an F-5E fighter fabove). The
prince, 30, ranks gz @ wing commuoander
in the Royal Thai Afr Force; duty in
Australia and at Fort Bragg in the
United States helped him develop
_I-_;lr|_'|.|':|-_—|£.'r.'|.'_1.' i .‘T‘.'L"I.,i',.

Chutside the Termnple of the Emerald
Buddha, eager hands donate funds to
Princess Sirindhorn (focing page), 27,
who organized the restoration of such
shrines. The royal children include two
other daughters, but of them all,
Sirindhorm's charisma makes her the
apple of the public’s eye
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the unmarried Princess Sirindhorn, a bril-
liant 2 7-year-old scholar who was vears ago
accorded a special dynastic title (Maha
Chakri) by the National Aszembly. More re-
cently the parliament has revised roval law
to permit, for the first time in Thai history,
A woman monarch.

Princess Sirindhorn accompanies the
King on numetrous remote Journeys, experi-
ences that inspired her 1o write a poem that
rhymes in both French and Thai It= title—
“The Footstep of My Father," seems porten-
tous. At least, the princess makes a symbolic
comment on the burdens of monarchy in
southeast Asia:

“Throvigh the davk rungle, very demse,

Which stretches out interminably, somber and
FAM LS

| folloae without stopping the guick footstep of
my Falher.

On Father, I am dying of fiunger and [ am Lived.

Laok! The Mood i3 vienneng from my Lo
wounded feet

Father! Will tee arrive al our destinalion?

— L hild! .. . Onthe earth there éxishs no
phace

Full of pleasure and comfort for you,

Ohir road 15 nol covered wilh pretiy flotwwers.

Go! Abways, even if it breaks your heart

! see the thovns prick your lender skin.

Your blood: vubies on the gross, near ihe water

On the green shrubbery, your tears dropped

Dhiamonds on emervald, show their beauty

Forall the human rvace does no! lose its courage

I'n the face of pain. Be lenacious gnd wise

And be happy to have an ideal so dear

Go! I you want Lo walk in the Footstep of your
Fatker.”

From its earliest davs, the Thai monarch
was defined in scripture as Mahasammala,
or a king of righteousness, “elected by the
peaple.” Buddhist teachings of the ten king-
lv virtues were supplemented by a quartet of
qualities for an ideal monarch: a knowledge
of food production, a knowledge of men,
the means of winning the people’s hearts,
and gentle word=—all useful attnbutes for
a Thai monarch in the late 20th century

King Bhumibol Adulvadej defines the
problem of his realm: “Our country is rich,
And strategic. Sothatif thereis anv struggle
in the world, people want to get this country.
And there’s always a struggle in the world.

“We still stand here. We stand here for the
good of the whole world.™ ]

Nanonal Geegraphic, October 1982






Thatland: Luck of 2

By BART McDOWELI

Photographs by
STEVE RAYMER

Y FIRST and most |lasting memaory

of Thailand, from the 1960s, 15 0f 5ix

sprightly children beside a canal

[hev were dipping up water Lo pour

over a plaviul baby elephant. T'he
youngsters were iaughing

Thoze children now iace the cares ol

idulthood, and the elephant 12 long 1n the

tusk. Their homeland also AFEET

problems. With Communist governments

in peighbaring [ 05 and [";__'_'['I|'I'J hea and

with Vietnamese troops on its borders

1ds SOMmeE

"hailand stands todav as a front-line nation
for the West. Yet this nearly Texas-size land
of 48 million people remains a place of
charm, spontaneity, and laughte:

“We have not hecome a tallen domino,” a
university student told me, “because of the
Lord Buddha and our holy king.”

HI]I:I'”'l]_'-l"_'-_ [||_"'"'. -|||_-_-. I-:::' |-'_Ir1|_.-:l'|.-"l'l'l'|. sOme
times with startling effect, as 1 saw one hot
noontime on Bangkok's Patpong Road
This is the neighborhood called the sex su-
permarket of Asii; astréet signin somew hat
English exhorted visitors: “ROXY BAR

Girls Girls Girls You Want em We
Ol em spirits and hard waters served.”

Inside, 26 go-go girls had covered their

ivory skin with zatin blouses, camouflage

To earn merit for their benefactors,
Buddhist monks present alms bowls of
Banghol's Marble Temple. Like these young

men, many of whom serve as monks for at

least three mornths, Thailand honors
-.:;il'.'c-.'-". while striving to prosper in

todoy's conflict-rife world

51000
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Slow moment in a fust life: A truck driver naps in his hammochk di

stecmy middoy weat 1o unload cossaova nedr Chont Burl, With oy speed limits

on a network of national highwavs, such drivers send thetr gaudy b
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careering across the land at breakneck pace, frequently forcing cars to swerve

off the read. {halland owes s good roads in part to aid from the United States,

which needed them to help supply air bases here during the Vietnam War

. N | i Lo |
Thaoand: Liack of g Lanrd tn the Midadli




suite, and T-shirts (one labeled: Harvard).
Their dither was domestic—arranging lotus
blossoms, peeling oranges, and fetching
bundles of joss sticks—for the Roxy was
expecting nine Buddhist monks from the
Kaewchamfah Monastery.

“Nine is auspicious number for well-
wishing," one girl explained. “Sure, we
wear clothings for monk. We cover pictures,
alsa,” She nodded toward a soft-core poster,
now draped. “Monk see that and not want to
be monk any more.”

Punctually, in two station wagons, the
mionks arrived and filed silently into the bar,
Then, adjusting their curryv-colored robes,
they sat cross-legeed on a circle of cushions,
closed their eves, and began to chant man-
tras in perfect unison. The go-go girls knelt.
And the Roxy Bar, marking a vear of busi-
ness profit, received a holy benediction.

In Thailand the prim and the prurient
meet and merge. 5o do other trends and tra-
ditions. On the world's hungriest continent,
Thailand is a net exporter of food, ranking
sixth worldwide after the United States,
Canada, Australia, Argentina, and France.
Last yvear more oil was discovered in the
north, and natural gas production began off-
shorein the Gulf of Thailand.

Tourists now bring a billion dollars a vear
to Thailand—only rice earns more foreign
exchange (1.3 billion dollars). This year
Bangkok's 12,000 luxury hotel rooms were
in demand for the city's bicentennial cele-
hration, No wonder, This capital city offers
all kinds of textures and tastes from coal silk
to hot peppers: palaces, floating markets,
temple dancers, white elephants,

Thaicurrency, the baht, is freely convert-
ible on world markets (23 to the U. 5. dol-
lar). The birthrate i< falling and the rate of
population increase is down to 2.1 percent.
The economy grows 6 to 8 percent annually.
U. 5. government officials have discussed
removing Thai handicrafts {rom the duty-
free list, thus certifving Thailand's gradua-
tion from Third World poverty.

UT THE GOOD NEWS has dark
companions. Communist insurgents,
though weaker than a few vearsago, still
shoot up trainz and kill soldiers. The

country has a napgging trade deficit, and
soaring energy costs have dimmed TV sets
and neon signs. Some 11 million people still
earn less than $200 a year, the poverty level.
And though Thai farmers increase their pro-
duction 3 percent annually—a world rec-
ord—they do it by chopping down once
luxuriant forests. Thus soil erosion has be-
come “perhaps our most severe geographic
problem, " in the words of geography profes-
=or Paitoon Pongsabutra.

Thais complain about public graft and
even have an official Counter Corruption
Commission. Last vear that office received
4,813 complaints and reported saving five
million dollars in graft (“tip of iceberg,” ac-
cording to & Thai newsman).

Palitical maps misleadingly show Thai-
land's borders precisely limned. But in
Southeast Asia, borders blur for jewel smug-
glers, punrunners, heroin dealers, guerrilla
warriors, and refugees. On Thailand’s pe-
rimeter, near Mae Sot on the western fron-
tier, my driver, Weerapan Tarasarn, grew
nervous as the afternoon waned. "We must
leave before four o'clock,” he insisted. “Ban-
dits have twice robbed me of watch and
money this vear. The road is dangerous.”

He was mortally right: Six bandits had
murdered a guard on that road eight days
earlier, Why 20 much crime? “Jade and ru-
bies come from inside Burma,” said Weera-
pan, “And money for arms.” This is a major
supply line for the 33-vear-long civil war still
being waged by the Karen people against the
central government of Burma. Border areas
and booty are up for grabs.

North, along the Mekong River, where
Burma, Laos, and Thailand meet at the in-
famous Golden Triangle (map, page 506),
photographer Steve Raymer and [ traveled
with some tough bodyguards—Thai Border
Patrol Police armed with automatic rifles to

In a spirit characteristic of the Thais, the smile scores during an exhibition
soccer match between Manaschanok Klinsritsuk, a player from Thailand’s TV and
movie industry, left, and Trairong Suwankiri, a government official, during the
Association of Southeast Asian Nations tournament in Bangkoh. Delighting in the
new, Thais have taken up a variety of intemational sports.
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“JAND OF THE FREE," as the
nation's name trunslates, stirred in
Azia more than a thousand vears ago

when the Thai people began spreading

=puth from China. Their kingdom-—
known as Sism until 193%—to0k hold in
the 13th century with its first capital of

Sukhothai. The Thais absorbed

Buddhism and other influences from

carlier settlers whom they subdued. After

expelling Burmese invaders in the

1770%, they rose to greatness under the

Chakn Dhvnasty, which still reigns: Its

kings welcomed Western commerce but

staved off Europein colonialism.

Today strongly backed by the United

States, Thatland has witnessed

Communist revolutions in Vietnam,

Laos, and Kampuchea. With the

monarchy's power limited, the military

has effective control of the state

AREA: 514,000 s km (198,457 =0 mi)},

three-fourths the size of Texas.

GEOGRAFHY:

Foothills of the

Himalavas in the

north give way to a

plain that dominates

the northeast. The
fertile alluvial valles
of the Chao Phrava River covers the
centril portion, with rain forests along
the southern peninsula. POPULATION:

48,000,000, minarties—Chinews,

Malay, Lao, indigenous ethnic groups.

DENSITY: 93 per sq km (242 per sq mi).

ANNUAL GROWTH: About 2.1 percent.

CITIES: Bangkok. capital, population

5,000,000; Chiang Mai, 110,000,

COVERNMENT: Constitutional

monarchy. Head of state: King Bhumibaol

Adulvadej. Head of government:

Prime Minister Prem Tinsulanonda.

RELIGION: Theravada Buddhist 95

percent, Muoshm 4 percent, small

Christian minority. LANGUAGE: Thai,

Chinese, various lmguistic groups.

LITERACY: 84 petcent. LIFE

EXPECTANCY: 62 vears. PER CAPITA

INCOME: 3670, ECONOMY:

Apriculture—rice, cassava, rubber, corn,

sugar, livestock, tobacco, pineapples;

Industry—tourism, textiles,

transportation equipment, electrical

goods. World's third largest producer
of tin; significant natural gas,

Thailand: Lack of o Land in the Middle

use in case¢ we flushed a warlord's army,
Outlaws transport Burmese heroin here.
East, near Aranvaprathet, we heard dis-
tant bursts of gunfire inside Kampuchea,
exchanged between occupving Vietnamese
and Khmer resistance groups. A human tide
of refugees from Communist lands has
crossed this frontier—380,000 since the
Vietnam War—and some 200,000, still not
resettled, remain in austere camps today,
Thailand so far has spent 1. 2 billion baht on
refugees, a governmoent official told me, an
expense viewed with mounting concern.

TH problems and progress are deeply
rooted in the geography and folkways of
thesze remarkable people. King Rama I,
first monarch of the Chakri Dynasty,

founded his capital, Bangkok, on the mud-
dyv banks of the Chao Phrava River in 1782
(see the preceding article), Bangkok grew
organicallv, many of its canals turning to
culverts roofed with pavement., This vear,
for the bicentennial, some 3,000 artisans
have restored and dabbed acres of gold leaf
upon Bangkok's monuments. Skvscrapers
nudge the rain clouds: new bridees and ex-
pressways mitigate world-class traffic jams
(pages 510-11). Agieam and abustle, Bang-
kok—population five million—seems the
waorld’s newest antique.

“1 can remember when Banghkok was a
sleepy river town, notes veteran foreign
correspondent Keves Beech, Now the city
has insomnia, One night | made patrol-
car rounds with Sublieutenant Somchart
sawangnelr, one of the 8,300 police officers
serving the clty. While his radio squawked,
we looked for a hit-and-run driver on Su-
kumvit Road, then, siren shreking, re-
sponded to a call east of the city where fire
roared through a whiskey store and some
apartments, Gradually the city quieted and
dimmed down. The voung officer talked
about his six vears on the force: “Many sim-
ple things [ do—I killed a cobra last week in
4 woman's vard."

So far Somchart has mizsed handling sen-
sational crimes like the two to three dozen
homicides reported monthly in the aty, Of
the 449 police stations, four have jurisdiction
on the klongs, those historic canals that still
plait old parts of town. “Thieves sometimes
use long-tail (Coniinued on page 512

307



|
o IRCE
L|.|:'

5 i

With the gif

¢ -f&






-

| i ]
=t
Fi
Al
[
=]
[
—
-
T
[
=
(="
=
|
—
=
=
—







(Continued from page 507) boats driven
andl steered by long-shafted outboard mo-
tors, so police do too.”

Somchart's colleagues at the police station
add their comments. Homeowners, Ilearn,
don't dare leave houses empty for fear of
burglars, A hitman can be hired for less than
21,000 per murder, Yet during the Buddhist
Lentall typesof crime decrease dramatically
(“even criminals are Buddhists"™),

The night wears thin, On Phetburi Road,
the Pratunam market—open all mght—
glares with fierce fluorescence; late shoppers
fill market baskets; and in sidewalk restau-
rants, diners order by inspecting live crabs
and sniffing caldrons.

Stars fade, the dark sky goes pallid as
dawn arrives over the Chao Phraya River.
Barges bob toward docks with cargoes of
sacked rice. A sleepy child brushes his teeth
aboard a small barrel-top boat, his home,

A rising sun gilds monks trooping from
their monastery, Wat Sakel, carrying their
empty howls. Close-cropped hair and eve-
brows give them strangely blank expres-
sions, even when a station wagon stops and
the pious driver ladles out rice for the monks’
breakfast. Morning traffic begins to fog the
atmosphere. Clamorous, glamorous Bang-
kok starts another day.

Last year half a million of the kingdom's
poor sought new jobs in the capital. “The
city cannot take any more peaple,” one cabi-
net minister sighs. *We should move the
capital to a new site.”

Most Bangkok residents have no public
access to drinking water. Even while girders
go up, the city sinks into its own mud-—as
much as a handbreadth a vear. Cracks in
foundations open and vawn. Rainfall
more than a meter in the five-month rainy
season—engulfs streets, and merchants
build dams in front of their shops, With the
jackhammer sounds of three-wheeled tuk-
tuks, traffic noise pulses like a migraine.

Whatever its discomforts, T still like
Bangkok asa city of secrets. Not far fromthe

railroad station, for example, stands a tem-
ple of ordinary exterior, Wat Trimit, con-
taining an image of the Lord Buddha three
meters high: it weighs five and a half tons
—and is made of gold. Jewel merchants in
simple shops may cover a desk top with a
fortune in sapphires; the salesman is one of
the 300,000 Thais who earn their bread by
mining, cutting, and selling gemstone<, And
behind the watery moat of the roval palace
live the roval white elephants.

“White is not the color—it means auspi-
ciously significant elephant,” a member of
the roval household explains, for the ani-
mals are pinkish brown or mottled.

'ERY DOOR OPENS onta a different
human story. In a gquiet residential area
1 walk shoeless across the teak-floored
parlor of His Excellency Lt Gen.
Pravoon Bhamornmontri. Atage 84, Gener-
al Prayvoon has known and served five ol the
nine Chakri kings and has influenced almost
as much Thai history as he has witnessed. It
was in his own Paris aparimeni tn 1926
where seven young Thai officials began
planning a constitutional monarchy for their
cotntry and a coup to bring it about. “Small
things light a match, " says the general.

In June of 1932 their coup succeeded, and
the revolutionaries rode up to the palace
with tanks and guns, King Rama VII was
standing on the palace steps. “He welcomed
us, bul he said, "The king cannot talk to you
under tanks or machine guns.” 5o we pulled
the tanks away and presented our new con-
stitution. The king cleaned s glasses and
begantoread. . . ."

And thus roval abzolutism ended and a
new era of Thai history began. Different
army factions have run the country practi-
cally ever since. From time to time students
demonstrate, and citizens vote in free elec-
tions, but the military has maintained con-
trel. “I have taken part in five coups,” savs
General Prayvoon, adding with pride, “and
none with bloodshed.™

Elegance walks barefoot after a downpour floods & courtyard in Banghok,
now reported sinking several centimeters a year. With 11,000 wells pumping
groundwater, the city’s foundation layers of sand and clay are compacting. If
nothing is done, experts say, Banghok will drap below sea level within 20 years
and tidal water from the nearby Gulf of Thailand will invade and drown it

512

Nuational Geographic, Cctober 1952






And does the constitution work today?
“The king makes no deviation—a very cor-
rect monarchy, Of course, Lhave known the
nresent king since he was eight vears old.”

The kingdom of Thalland—aold Siam—
beganin the 13th century after the Thais mi-
grated from southeast China to & spot on the
River Yom, 370 kilometers north of Bang-
kak. There they founded the first capital,
Sukhothal, meaning “dawn of happiness.”

That Sukhothai dawn lasted 130 wears
and still represents a kind of Camelot in
Thai legend. Artisans converged there, ce
ramists from China, teachers from India
Architects created a soanng style of temple
with stupas of lotus-bud shape. Gentle
Theravada Buddhists arrived from Sri Lan-
ka, and sculptors fashioned images of the
Lord Buddha, slender, serene, seraphic
King REamkhamhaeng the (Great then de-
vised the decorative Thai alphabet that still
celebrates, in stone inscription, the glory of
his ime and place

ODAY 30 monks Hve within the city

wills. the sole residents of old Sukhothat,

amongsome of the noblest ruinsin South-
east Asia.

Archacologist-landscaper Vira Rojpoy-
chanarat showed me around the 126 surviv-
ing structures. With UNESCO help, the
Thai Department of Fine Artsisexcavating
Sukhothai and restoring portions of the city
Beneath generous trees, visitors picnic in
shaded clusters among the brick and stone
ruins, Cheerful Buddhas sit upright once
more, honored with incense, reflected in a
newly restored roval pond

With perhaps 100,000 modern Thais in
this ghostlycapital, 1 observed the festival of
“Lov Krathong,” a name meaning “floating
the leaf cup.” Under a full harvest moon in
autumn, Thai families gather beside rivers
and lakes to launch little boats laden with 1n-
cense sticks and lighted candles. Inscrip-
tions seven centuries old describe the way
“crowds of people come to see the king light
the candle and play the fireworks., ™

Modern Thais explain the custom wvari-

ously as "apologizing to rivers for pollution™

and “honoring the mother of water.” Schaol-
ars find related practices in both China and
India—unsurprisingly, since Thais have a
tradition of importing and combining ideas
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Every little movement has a meaning
all its own, a youngster learns in

studyving the classical Thai dance at
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for mstance: 'har ress-
dollhouse-like

Spirit houses,

dences and businesses have

shrines outdoors where flowers and bits of

food are offered daily to the spirits. The
practice iz widespread in India. Thus 1'hais
have added to their sincere Buddhist deve-
ticns an eqgually sincere belief in astrology,

charms, and amulets (some called hai-
RANE, O WOITIEs-AWaY)

Awell-educited friend named Chatvasith
showed me the clanking arsenal of amulets
he wore on a chain round his neck. " This one
is rare, made by the hands of a most merited
holy man. 1#1iﬂi~aﬁ.l.ift'.‘= pay 10,000 baht for
pne like it! Once dunne the Rorean War
when a ]!Ld.] plane fell, the pilot was un-
harmed. for he wore such an amule

When I expressed admiration, Chalyvasith
gave me a similar medal, made by another
famous monk living near Three Pagodas
Pass, "His name 1s Utama, meaning ‘fortu-
nate,'” Chaivasith explained. “No,
must not carry it in trouser pockel—eigner,
shirt pocket or around your neck.”

I put on the medal properly. And that af-
ternoon my requeést was approved for inter-
views with His Holiness, the >upreme
Patriarch of Thailand and, some days later,
with lla-. Majesty the King. Fortunate

The Supreme Patriarch, spi
for this Buddhist kingdom. receives visitors
I A r|_'r|.-r_:_|rp-~'!|_'|| -:1.1]|r|. af Wat Ratcha-
bophit, near the realm’s most venerated
spot, the Temple of the Emerald Buddha.

His Holiness, hornin 1897, seemed a man
bevond the reach of time. His close-cropped
at all, his face soltly
creased with laugh lines. How, 1 asked, did
the nonpolitical Buddhizm of Thailand dif-
fer from the activist =ort in Vietname

*His Majesty the King is the patron of
Buddhism, defender of all religtons;™ said
His Holiness. The Supreme Patriarch cited
the Vinava, or monastic rules, and without
mentioning Vietnam by name, added,
“Monks in some other countries have no one
to take care of the m No patronz or guides.
S0 sometimes political actions lake monks
LW as from the Tiﬂ.'L'a'_-l !

He spoke of mercy and his hopes that “no
peaple would take advantage of another.”
Then His Holiness gave me good journalis-
g: "It 1s worthwhaile to visit the refu
pee camps. LHifficull life.”

:'.Ill.]

ader

hair was scarcely gray

tic advi

I
§ s

(0 REACH a cluster of the camps, we
drove northeast from Bangkok, tra-
versing the heart of Asia’s rice bowl, The
viear's second crop was almost ready for
harvest. Yellowing rice plants were now col-
lapsing wlrhtm-\'.a11_’r.ta|l:|._1'._1|]:.1tl:|1|1. the
yaddies into great tousled cowlicks, Along
the Bang Fal-i.m*.g River, life is amphibi-
ous—oozing paddies, canoes, ducks, men
with nets for seining fish, water buffalo wal-
lowing in mud.

Farther along, t i is higher, drier,
hevond the flow of irmigation, This i= the
province of Prachin Buri, cassava Coun-
try, less prosperous. And soon we arrive at
the border town of Aranvaprathet. A fad-
ing. out-of-date sign gpives the distance—
two miles—to the “Republic of Cambodia
It's a hoomtown based on the one resource of
human miserv. Ministering to this need are
International Red Cross doctors and nurses,

Mecca of pleasure, Ban Phatthava
wielcomes an Amercan sailor who follows

thowsands of servicemen drown here for

R and R during the Vietnam War

National Geopraphic, October (Y82
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United Nations come SOU peaple

Thai =oldiers
smuigelers of people and treasure from
rampuchen, den
bikes and motor
\Fany apratnet thrives

1l he Vietnamese attacked Cambodians
at two points on the border day belore ves
terday, a UN official told us, explaming
tight security measures at Thal Army
points. We drove past a low, hard mountai
now denuded of trees; this is Khao-1-Diang
amp held 130,000 Khmer refugees

two vears aro: today 40,000 remain

ers 1n gold, swappérs ol

SCOOO0LETS;, BUunrunners

- III
|;|-| b=

L5 i'll e A

“To discourage otheér refugees from
g, one responsible | hal official told me,
we have designed holding camps that are

decent but unattractive [Jiets are monoto-

nous and bare: 400 grams of rice a gay, dried
fizh, and beans

Lin the north hornzon rose hills of the

HMonument to migery, the bridoe over the River Kwa: near

appears under fire during a show
wWorld War 1l. Then, 16 000 pris

i R e | 4 i1 -y
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wWith

n with, ap-

Rhorat Plateau, A checkpoint sentry
an M-16 smiled and waved us
parently, his total English vocabulary;
‘U, bve-byve.” We pulled tnto the camp of
Ban Sangere. Temporary buildings were
|.':‘-.-'|'~-.'.1|:|--i with flower beds and voune
A naked toddler greeted us

wore only a tag reading “sup

panana plants
.'-Z'I_'-'::'-" h
plementary feeding. ™

“We have more than 13
now, explamed Pol Ham, a local leader
i the camp. “The females get three {ood
rations each, ."':.l:=I|T Males el no oo o1

direct help from UNICEF, since they often

serve A= resistance fighters and since UNI
CEF chieflv serves children., But women
share tood with their famiulies. 1 e mulitam
camp 18 alf a Kilometer away, will beyond
the Thai-Kampuchean frontier

Ban »angae 15 4 showcase camp, though

he Vietnamese shelled it heavily in 1980

canchanabur

simulating its bombing by the Allies during

iners of the _r.__l_"_,-l_.: 5P

1
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the bridee and the "death radlwey" that crossed 1



Probing for pay dirt, a Thai roughneck

(above) works on an Esso rig drilling for oil
in the scrubby northeast near Khon Koen
Althouwgh naoturad gas was discovered here
last vear, no one vet knows if reserves will
be developed commercially. Gas wellsin the
Guif of Thailand, however, have recentiy
gone into production—gooed news for a nation
whose energy imports eat 40 percent of
EXpoit earTiings.

Another kind of pay dirt, gemstones come

G the mines near Chanthabun and from

smugplers crossing the borders of Kampuched

and Burmua. Rubies (right), along with

i I S R . I Sy _Jm—
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“At least it was not as bad as Non Mak Mun
camp,” said Pol Ham. “The Vietnamese
Army invaded and occupied the camp for
two davs, then took some men back to Com-
munist Kampuchea, Mavbe a hundred of
our people died, and 23 Thai soldiers. I saw
bodies along the canals.”

“In the forest we still exchange fire with
the Vietnamese almost every night,” said
Gien. Dien Del of the moderate Khmer re-
sistance group called KPNLF

Along this border I visited other camps
and settlements, In one I'watched a surgeon
treat 2 Khmer warrior who had lost a foot
in a nearby minefield. Generally, though, 1
was impressed with the flexibility of the
horder and the easy way some people
crossed it in both directions.

But not all people. “The last ten kilome-
ters before the frontier were the worst,"a22-
yvear-old Vietnamese Army deserter told me.
“Our guide left us. We had paid him two
taels of wold, but he vanished. Communist
soldiers stole the few valuables we had.”

HE NORTHEAST BORDER is harder

to cross; the formidable Mekong River

here separates Thailand from Commu-

nist Laos, At Chiang Saen, on the banks
of the Mekong, 1 ate pla taw, a tender Me-
kong fish, in a niverside restaurant. “You
can walk across the river here in dry sea-
son, " said Col. Sawn Phongchawee, our po-
lice escort. Just now, afier heavy rains, the
Mekong was a good ten meters deep and
perhaps 1,000 meters across.

Sea’s boon 1o flavor, salt rises in white mounds as harvesters work diked
fields flooded with ocean water, which then evaporates in the sun. Extensive
areas of the coast go to salt farming, productive during the November to
May dry season. Crude windmills pump the seawatér into ponds where
crystallization takes ploce over a 10- to 30-day period

"
P=i
Fud
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Upstream, where the Ruak River flows
into the Mekong, three countries meet—
Burma, Laos, and Thailand—within the
Golden Triangle, opium center of the Far
East. Bodyguards accompany us, foranopi-
um warlord might mistake us for agents of
the 17, 5. Drug Enforcement Administra-
tion; his army might kill us by regrettable
mistake., A Thai journalist disappeared in
these hills not long ago, murdered, some
feared, by Shan opium traders. Twenty-six
other journalists have met violent death in
Thailand during recent vears.

Ourvoung Border Patrol Police hold guns
at the ready. “Twenty of our own men were
killed last vear,” the colonel observes. “But
most were killed by Communists. . . .

“You've heard of Khun Sarf" our Thai
friend asks. I have. His reputation 15 huge;
By blood half Shan and half Chinese, Khun
Sais awarlord with a well-equipped 3,000-
man army, He rules large portions of bor-
dering Burma, say the gossips, enters Thai-
land at will, and controls most of the opium
trade; 500 to 600 tons from Burma and per-
haps 60 tons from Thailand. High stakes: an
estimated traffic of billions of dollars. The
Bangkok Post calls Khun Sa “the drug king-
pin.” (*But 60 percent of the opium comes
from Burma and 25 percent from Laos." in-
sisis the colonel.)

Though our bodyguards watch closely,
we see no sign of Khun 5a or his soldiers. In
pickup trucks we wview the countrvside,
climbing steep Deoi Tung, a pagoda-
crowned mountain revered for meditation.
The forested slopes and vallevs are as green
as smuggled Burmese jade. Villages show
Thailand's ethnic variety: This 1= hill-tribe
country. Baca, a village of bamboo huts, 1s
settled by the Akha tribe. Rice dries on reed
mats(“high-quality rice—one crop a year").
Men chew betel, and women wear colorful
headpieces adorned with coins—one, 1 no-
tice, bears the profile of Queen Victoria.

In rural communities, the Border Patrol
Police recruit informers to keep tabs on drug
traffickers. But the patrol has aleo built
nearly 200 schools for villagers. “It helps us
keep friends,” says the colonel.

All their work isn't friendly. Lt. Bai Sima-
phon recalls raiding a hercin refinery just
700 meters from the Burmese border: “Of
course, a spy had reported on the location.

Thailand: Luck of a Land in the Middle

We were 60 men, divided into three groups.
“We went by helicopter partway and
wilked in quietly. Heavy forest, When we
were 4 hundred meters from their sentrv,
fighting broke cut. They had 20 men firing
at us. The engagement lasted 15 minutes,
then they stopped firing and escaped across
& stream into Burma., My men were not
wounded, but we found the refiners had a
machine gun and an M-72 rocket launcher
—fortunately, no time to use them."

The colonel adds his appreciation. “The
refiners had cut enough firewood Lo last six
manths. This was probably the largest her-
oin refineryin the country.

EOPLE WAGE a different kind of anti-
drug campaign north of Thailand's sec-
ond city, Chiang Mai (pages 534-5). To
reach the Hmong tribal village of Buak

Chan, we climbed by four-wheel drive over
a jolting trail with slimy ruts, This road is
fairly new, terrible, and & godsend; before it
was built, villagers had no way to bring pro-
duce to market. “Raw oplum, of course, is
portable and not perishable—you can keep
it for vears. It's a high-value, low-volume
crop,” said Richard Mann, UN administra-
tor for a crop-substitution program. A farm-
er could make the equivalent of $2,500 an
acre raising opium poppies. “But opiumisa
lot of work,” Dick Mann explained.

The village of Buak Chan—54 Hmong
families—sits in a trough amaong hills; itz
wooden houses have steep roofs to turn
heavy rain.

“Four vears ago they were planting opium
poppies all over this hill,” Dick said. “Now
they raise only those poppies vou see—all for
local medical use,”

We went to the headman's house, a place
spacious but spare; on the porch, beneath
caged parakeets, a8 woman was sewing on
her treadle sewing machine, a sign of new
prosperity. The headman, Yang Seu, greet-
ed us; his features are strongly Chinese—
unsurprisinglv, since this community of
Hmong emigrated from south China in the
last century. Yang Seu himself speaks
Yunnan-Chinese and Karen, in addition to
Thai and his native Hmong. Hill tribes are
not hillbillies.

Trailed by three of his sons, Yang escort-
ed us on steep paths to his fields of kidney
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beans, potatoes, and corn. “This was once
all opium,” Dick Mann recalled.

Walking briskly, Yang explained the use
of homegrown opium: “We use for pains of
childbirth and for stomach problems.” Like
paregoric.

“This corn matures A month earlier,” our
host continued, “so we can raise another
crop.” Laughter crinkled his Mongolian
eves. “Our income is now one-third gréater
than with opium.”

Opium poppies thrive at elevations be-
tween 1,000 and 1,500 meters, and the
northern Thai hills provide this limited
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range. “I've seen opium buyers come by
horse and motorbike,” said Dick Mann.
Roads and new crops make the difference;
50 the governments of the Federal Republic
of Germany, Australia, Japan, Canada, the
U.S.. and the U.K_, and organizations like
the Church of Norway as well asthe UN are
joining the Thais in this crop-substitution
project. They give credit, seeds, and expert
advice. Coffee i a lucrative alternative to
opium. So are fruits, mushrooms, flowers,
and flower seeds—Thailand now even ex-
ports tulip bulbs to the Netherlands.

These projects are working in 60 villages.

National Geographic, Octlober 1982



Perhaps 230 other mountain villages still
ralse opium.

“If we mowved police in and cut down all
the opium plants,” one high Thai official
told me, "we would instantly turn those peo-
ple into guerrilla Insurgents, They must
have some waytoearn a hiving.

Butalongwith thecarrot, there hastobea
stick. Last vear, in 2 Hmong village north-
west of Chiang Mai, after crop substitutions
had begun, police made a token raid and de-
stroved about an acre of poppies. Days later,
when project advisers tried to visit that com-
munity, they found logs across the road in 14

Thailand; Luck of a Land in the Middle

Cut of the stuff of dreams,
limestone peaks thrust above
Fhangnga Bay: their fantastic
shapes, the work of erasion,;
their veils of greanery, the
iegacy of rock-clinging trees,
The reglon wis @ setting for
the James Bond thriller " The
Man With the (rolden CGGun. ™

In predawn darkness on
Phuket Island, a tapper cuts a
ribber tree, starting the flow
of latex (nto awaiting cup, I'he
lucriative stream dwindles with
the heat of the day,

places. Each had a note in rustic Thai; “We
want no more foreigners in our village.”

HANGE must come gradually, even with
an industry hike tourism. ['he governor
of the Tourism Authority of Thailand,
Col. Somchal Hiranvakil, analyzes one

problem: “A few vears ago we {ound Japa-
nese wives did not want their husbands to
come here. A bad image. Soweinvited Japa-
nese lady magarzine editors to come as our
puests; we brought 600 Japanese women at
low air fares. They visited Chiang Mai, saw
hill tribes and arts of the people. They




bought silks and wood carvings—saw an-
other side of Thailand. Now Japanese come
for honevmoons. They photograph temples
and elephants, Japanese are our prime over-
seas market for tourists.™

HAILAND is still a tourist bargain and

the scenery spectacular. What could ex-

ceed the beauty of Chiang Mai with its

crumbling 700-year-old city walls and a
moat full of red lotus blossoms? Well, per-
hapsthe women. “The most beautiful wom-
en in Thailand,"” notes cinema producer
Chalong Pakdivijit, “come from Chiang
Mai.” Lovelier than lotus.

In the south near Phuket, steep islands
leap from the sea like flying fish. But can
those limpid waters survive the pollution of
expanding tin mines? And can the Tha
tourist industry long survive the world’s
highest, most cumbersome hotel taxes? “We
pay 12 different rates of taxes,” a hotelman
confided. “From 3 percent to 16,3 percent.
Laundry and dry cleaning have different
rates. Bookkeeping is terrible.”

I am at least certain of Thailand's greatest
tourist resource: the friendly Thai people
and the famous Thaismile. A visiting Amer-
ican anthropologist notes that “the Thai
smile is a warm, soft expression—as much
with the eves as with the lips.”

Strangers passing on the street smile at
each other. It's the first response. But, odd-
lv, Thai hoxers smile at cach other before
kicking each other an the chin. Why? “May-
be they're friends,” a former Thai boxer told
me. “Or maybe the smile is saying, 'See—
yvou do not frighten me; [ am confident.""”
Others remind me that Thais avoid confron-
tations or any display of anger. They recall a
favorite sayving in the musical, five-toned
Thai tongue: “Jai ven yen—literally, heart
cool cool, or keep your cool.”

Thais also smile at inconvenient laws—
and thus make possible the tourist business
on that elephant-trunk peninsula in the
south. Typical is Hat Yai, a pleasantly mod-
ern city of 75,000 population without much
local color. Yet each vear 400,000 Malay-
sians come here by bus, train, and plan¢ to
shop. “Somée products are legal,” a local
merchant admitted. “But these digital
watches and tape recorders are smuggled in;
they're cheaper here in Hat Yai than in the
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countries where thev are made.” His prices
prove the point,

For all the tourist boom, southern Thais
have their worries. Communist insurgents
and Muslim separatists raid trains and rob
trucks. “We face three groups of terrorists—
perhaps a total of 3,000 people,” police Lt.
Kamron Liyawanich told me in Songkhla,
“But fewer than in recent years,”

Offshore pirate boats ply the waters of the
Gulf of Thailand. But who are the pirates?
“When their nets are in the water, they're
fishermen,” one foreign observer told me.
“And when the nets are up, they're pirates.”
Notexactly.

“Honest Thal fishermen have al=o been
robbed by pirates,” & Thai friend insisted.
“And the pirates are not just Thais—they
come from other countries too.” No doubt.
The overfished gulf washes many impover-
ished shores.

Whatever their nationalities, gulf pirates
are 4 tough bunch of cutthroats. A Roman
Catholic priest, who prefers anonymity, was
working with Vietnamese boat people and
other refugees on the coast near Songkhla,

“Cine boat recently landed right in front of
my bungalow,™ said the priest. “Eight refu-
gees—seven men and one woman, all of
them stabbed but still alive. We had to carry
them to camp,

“There had been 44 people when that boat
left Vietnam. Pirates hit them-—robbed
them of evervthing, even Look the engine of
their boat. Usually pirates rape the women,
and then two or three weeks later drop them
off on land. This time, though, the pirates
stabbed all 44 people, rammed the boat, and
left it to sink. But some of the wounded were
able to bail it out, and they reached land.”

Fewer reach land these davs, and fewer
boats are sailing from Vietnam. Pirates no
doubt are a deterrent. I strolled along the
Songkhla waterfront after astorm, About 20
boats had been lost at sea. Now nets were
dryving, and fisher families were repairing
the battered craft. These waters were dan-
gerous, life was hard—and sometimes
cheap. By definition, survivors are tough.

HE POOREST PART of Thailand is the

northeast, where U, 5. servicemen spent
off-duty time and money during the Viet-
nam YWar,

Nanonal Geographic. October |9582
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Piteous procession of the homeless,
Kompuchean women with babes in arms
or underfoot carry bags af rice at the
Nong Chan reftigee camp on the 1 hal-
Kampuchean border, Some 40,000 lined
up for the food, distributed by UNICEF
they will probably share it with their
mean., dente d rattons stnce mao ny are part
of a force fighting the Vigtnoamese
pecugning thelr country

Besides the burden of caring for
refugees, Thatland contends with

Communist insurgents tr the

countryside. A soldiegr ¢scorts a French

visitor near Chiang Rat (right).

honest grievances, for a citizen here earns
only a small fraction of what one makes in
Bangkok. Now there's a chance the north-
cast will strike it rich. Drillers have found
gas beneath this brushy, eroded earth, and
even otl to the west, though large-scale de-
velopment is still vears away

Meanwhile, people are wary; Communist
Laos is nearby. “If vou spend 24 hours on
thiz oil rig,” savs one Ameérican oil worker,
“vou're sure to hear gunfire.”

I do not suggest the Laotians might 1n-
vade soon or ever. Helations seem to beé
thawing between the two countries, 1hai-
land even buys Laotian eiectricily, some 30
million kwh annually, generated by a

National CGreographic, Octaber 1952




tributary of the Mekong River. "1 we could
ever find a wayv to develop the Mekong
jointly with our neighbors,” a Thai engi-
neer mused, “we could salve a lot of our
energy problems.”

Oil accounts for almost a third of all im-
ports, contributing to a three-hillion-dollar
trade deficit and generating most of the
country's electric power, Last vear only 17
percent came from hvdro installations.

“Uur maln rivers are almost all devel-
oped, Dnotes swarng Champa, superinten-
dent of the project for the new, 140-meter-
high Srinagarind Dam, on the Mae Klong
(hwat} River, soon to be the largest single
source of Thai hydroelectricity. “In the

-Irlli'-'l'-'-lll"l ne: I |'-II;'J:. ri'.lr ir L. :'i'.l'rl'.lI in e -'Il-f."l'n.'ll'u'.'lt'

province of 1ak thereisstill a dream of a site
foradam. Butit'sinasensitive area.” He re-
fers to Communist guerrillas; Communist
headguarters are rumored to be in the for-
ests of Tak, And roadblocks of T hai soldiers
on the highway confirm the sensitivity.

The hope for Thailand's immediate ener-
gv future lies in the south, where a new gas
pipeline stretches 400 underwater kilome-
ters beneath the Gulf of Thatland to gas
fields of unusual promize. Union Oil of Cali-
fornia has proved gas reserves here of more
than 30 hillion cubic meters. Texas Pacific
has proved others

We flew by Sikorsky 5-76 helicopter out
to 4 sturdy platform far from sight of land
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As the wheel turns, coffee beans
gepnarate from the chaff at ¢ Hmong
village near Chiang Mai—a hopefuil
partent of a better future for a people

long ::':'I'I.-r1:'1'-."1: o apium fora [iving

The That roval famiily, the U'N, andd

several notions, ncluding the U 5.,

hive toinéd in crop-replacement
nrograms here in the Golden Triangle

! 4
Bt the areg rémains a prime source of
the drue, asa Black Lahu woman
harvesting opium poppies verifies (left).
Cine of a number of major tribes m

the north nosen as the hill :'!|_:..1|1_',--.. T
estimated half million strong—:the
Black Lahu have arrived from Burma
and Laos in recent decodes. This
voungster (right), casually bare

hottomed, consults mother
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Winds were rising, the sky was gray, and the
radio shack crackled with weather reports
about an approaching storm. This was LQ
(Living Quarters) Station, hotel for 122
warkers, though a kind of county seat for
some 450 other men working on neighboring
platforms and drilling rigs.

Gas production was already well under
way. Eventually as much as 50 percent of
Thailand’s electricity will be generated from
this gas.

“We've found abnormal temperatures—
170°F [188°C] at the bottom of the hole,”
said production superintendent Les Boyer,
an Oklahoman. “And the gas is about 15
percent carbon dioxide, which can cause
corrosion. But boy, do we have gas!”

LQ Station, anchored against storms by
pilings 100 meters into the seafloor, has four
levels of iving space, with a heliport on top.
Nine evaporators turn seawater into fresh.
And LQ offers beds, an exercise room with
Ping-Pong and pool tables, one-hour laun-
dry service (“there’s nobody here who
doesn't get dirty”), and a spirit house ("but
no incense—it sets off our smoke detector”),
Food is plentiful and good.

In the mess hall, talk buzzes in the lan-
guages of Babel. Ramadan alters the meal
schedule for the Muslim Thais, who speaka
Malay dialect. A 22-year-old bushoy named
Afisad has no eyebrows: He has just com-
pleted his duty as a Buddhist monk. But
whatever the backgrounds, the working
language is English: “For safety—if we say,
‘Watch out,' people have got to duck, Our
training program is good," And how do
Thais compare with other Southeast Asian
workers? “Better! Thais are the cream of the
crop. As we train Thais, they take over.”

O THEY DO. For in spite of Thailand's
problems, Thai energy—both human
and mineral-——portends a better future
for this remarkable front-line Southeast

Asian nation. I recall some 700-year-old
words carved into the stone of old Suk-
hothai; they seem both past and prologue:

“Sukhothai is thriving. In the water there

are fish: in the fields there is rice. The king
does not tax his people. . . . Whoever wants
to trade in gold and silver, trades. . . . Who-
ever wants to laugh, does so; whoever wants
to sing, does so.” 0
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Rose of the North, Chiang Mal
drowses on a summer s morn. As a
thriving center for handicrafts-—wood
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ew Day for Alaska's

Pribilof [slanders

By SUSAN HACKLEY JOHNSON

Steep-cliffed St. George,
one of five Pribilof
[slands, rises from the
Bering Sea {fabove)
[solated islanders face
cuts in federal support
and opposition to thelr
sealshin industry—issues
thot raise a question: [s
there o future fiere for
Aleut notives such as 5t
Paul mayor John E.
Mercilief, Ptama, his
wife, and their children
(facing page)’

Photographs by TIM THOMPSON

AROUTIN THE BERING SEA on 5t. Paul, a rugged

volcanic island, Larrv Merculieff starts his Datsun

pickup, waves good-bye 1o his wife and daughters, and

drives half a mile to his office. He is an overworked,
chain-smoking, 32-vear-
old college graduate, whose
soft voice and easygoing
manner belie the anxiety he
is feeling these days.

As president of Tanad-
pusix (Our Land), which is
St. Paul's native-owned
profit-making corporation,
Larry handles the business
interests of St. Paul, and he
15 the best hope his people
have of averting financial,
social, and cultural disas-
ter. Todavy not only 3t
Paul's sealing industry is
under fire az a cruel and
outmoded practice, but
also the federal govern-
ment, which operates the
industry, is proposing to relieve its own budget problems by
reducing financial support to the island.

“The fur seal harvest has protected our culture and the
island habitat. It is our economic mainstay,” Larry said.

Larry is ane of 350 Aleuts who live on St. Paul, which with
44 sguare miles is the largest of Alaska’s five tiny Pnbilof Is-
lands. The Pribilofs are anchored in isolation 200 miles north
of the Aleutian chain, 300 miles from mainland Alaska, 500
miles from Siberia; onlv one other in the group—-at. George, 40
miles to the southeast—is inhabited (map, page 539).

When I first journeved to St. Paul, it was late summer. The
rocky beaches swarmed with life; countless seals shuffling
about on rubbery flippers. It sounded and smelled like a barn-
yvard metropolis. Some seals left the beaches to plunge into the
dark sea. Soon all would be migrating south.







Nearly a million northern fur seals—70
percent of the world's total and the world's
largest gathering of marine mammals—con-
gregate every spring at Pribilof rookeries to
breed and bear voung, hauling up on the
very beaches where they were born.

In 1786 Russian explorer Gerassim Priby-
lov, seeking a new source of furs, discovered
the then uninhabited islands that now bear
hiz= name. To harvest the seal pelts, the Rus-
sians imported enforced native labor from
the Aleutians, and most Pribilof people de-
scend from these first reluctant settlers.

The United States took over management
of the Pribilofs and their fur seals when it
purchased Alazka from Russia in 1867, In
recent vears about 24,000 seals have been
taken annually in a five-week summer sea-
son controlled by the U, S. National Marine
Fisheries Service. Aleuts harvest and clean
the skins. The government pays most of the
kills for maintaining the Pribilof villages.

“St. Paul is a company town,” said Max-
im Lestenkof, the alcoholism counselor
there, “and Uncle Sam owns the company.”

Uncle Sam's “ownership” and support of
the sealing industry have not safeguarded
St. Paul's sealers from controversy. On one
opening day of the sealing season, TV news-
casters, film crews, reporters, photogra-
phers, a congressman, members of animal
protection groups, a movie actor, biolo-
gists—all alighted on the Pribilofs to ob-
serve, record, denounce, or sanction.

Fur seals migrate through the waters of
Canada, Japan, the United States, and the
Soviet Union. The Interim Convention on
Conservation of North Pacific Fur Seals, a
treaty signed by these four countries, out-
laws pelagic sealing but permits the U. 5,
and Soviet Union to harvest seals on islands
in their possession, In exchange for not par-
ticipating in open-water harvesting, both
Canada and Japan receive from each of the
others a 15 percent share of the furs. The
treaty will be up for renewal in 1984,

Five a.m., and we could hear the seals
long before we could see them through the

Susan Hackley Johnson, a free-lance writer
and photographer, settled in Alaska ten years ago
and now lives in an isolated mountain cabin 20
miles from Anchorage with her husband and
voungson. Tim Thompson, a free-lance photog-
rapher, lives on Bainbridge Island, Washington.
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morning fog, Only voung males are taken, a
plan with which nature seems to cooperate,
because the nonbreeding bachelors gather in
the periphery of the rookery.

Herders drove the voung bulls inland,
shooing away stray females and any males
longer than the aliowed maximum of 47
inches. Stunners, awgiting the bachelors at
the killing ground, struck them with long
hickory clubs, knocking the selects uncon-
scious or killing them outright.

The stickers followed, severing cach
sedl’s thorax and puncturing its heart. Then
came the rippérs, who cut the skin around
the belly and flippers, and the pullers, who
peeled off the steaming pelts with heavy
tongs. A skilled crew can stun, kill, and skin
g seal in about one minute (pages 544-3).

After villagers take the meat they want—
flippers, heart, and liver preferred—Tan-
adgusix tries to sell the carcasses for crab
bait and sled dog food.

Tanadgusix also pavs for each male sex
organ collected. These “seal stix," when pro-
cezsed, find a ready market among Orien-
tals, who consider them aphrodisincs.

Seal Hunting: Necessary or Senseless?

To some observers the morning's work
was the harvest of a renewahble resource.
Others would claim they had just witnessed
asenseless slaughter. Ifelt sadness watching
seals die, but I also felt concern for the Aleut
people. What would become of them if seal-
ing were outlawed on their islands?

Banning sealing would deprive Aleuts, 80
percent unemploved, of essential income.
One sealing opponent, Jowanda Shelton,
formerly of the Committee for Humane Leg-
islation, proposed paying the Aleuts until
they could find an alternative to sealing.

Mike Zacharof, afeisty St. Paul Aleut who
represents the Aleuts on the North Pacific
Fur Seal Commission, didn't like that idea.
“It would be welfare, and we don't want ir."”

“Then why not make the islands a wildlife
sanctuary and employ your people to guard
the seals?” suggested Alice Herrington,
president of the New York-based Friends of
Animals, Inc. “You have the potential here
for a fine summer resort.”

"“Being game wardens won't provide 80
different jobs as sealing does now, " Mike re-
plied. *Already nearly a thousand outsiders

National Geographic, October J982
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Nomads of the North Pacific, fur
seals follow two migration routes,

to California and Jopan. In the spring
70 percent of the world population of
1.4 million furseals congregates on the
Pribilofs to breed. The uninhabited
voleanic islands were discovered

i 1786 by Gerassim Pribylov, who
brought Aleution Islond natives

to harvest seal pels.

l‘:} fifands with fur 303l rookere

e MigraDon route

visit St. Pauleach summer. There'salimitto
haw many the island can handle.”

The "humaniacs,” as some Aleuts call the
preservationists, concede that seals die most
quickly and with the least trauma when
killed by stunning and sticking. But they
object to the harvest on grounds of unnec-
essary killing and the high cost to the
government of the Pribilof program. The
federal government spends 5.3 million dol-
lars & year—75 percent of Pribilof income,

Walter Kirkness, director of the Pribilof
Islands Program for the National Marine
Fisheries Service, offers a rebuttal, “If we
halt sealing, it would lead to abrogation of
the treaty. As aresult, we could easily see the
return of free-for-all slaughter of seals at sea
without any international controls at all.
That would be devastating to the seals.”

Mike Zacharof had an even more basic
objection: “Instead of worrving about seals,
which are in no danger of extinction, why
not worry about an honest-to-goodness en-
dangered species—the Aleut people?”

since the Russians first gained sway over

New Day for Alaska's Pribilof [slanders

5t. Paul Island
-5 Paul

" Otter Island

= -ﬂ'.

Pribilof
Islands

Fur weal roadaries
shomn in white
i IR ¢ St George

= 8

Alaska, Aleuts have decreased from an esti-
mated 20,000 to a2 mere 3,200. White man's
diseases wiped out many. So did a Russian
disregard for native lives,

Under U. S. administration, a repressive
bureaucracy brought little progress until, in
1971, the federal government settled aborig-
inal claims for land and compensation and
gave Alaska's Aleuts, Eskimos, and Indians
a& means to control their lot. The settlement
established profit-making corporations for
each native village and region, with every
villager a shareholder. For St. Paul's Tan-
adgusix, the chief profit makers are hotels
and a restaurant,

Islanders won a reprieve for sealing when
Congress extended the fur seal treaty
through 1984. They were helped by the Sier-
ra Club and National Audubon Society,
which supported the treaty and looked upon
it as a hallmark of wildlife conservation and
management.

Buta new threat totheislanders' econom-
ic well-being has suddenly loomed.

“It's called Reaganomics,” said Agafon

539






Cn a lofty wvigll, rifle-bearing Aleuts
(facing page) scan the waters off St
Paul for seqa {ions, Such hunting is
supplemental for breadwinners of the
only tmhabited 1elands, 5t George and
o Paul, the mujortty of whom earn their
tving from the annual fur seal harvest
Since income from the harvest can't
support the isiands’ 700 residents, the
L. 8, government subsidizes the
economy, Mindful of the Reagan
Administration’s plan to phase out the
payments, Pribilof leaders press for
development of commercial fishing and
ather self-sustaining enterprises

On the play side, Phyllis Meorculieff
and doughter Leatha (left) walk after
completing most of the course ina
three-mile "mini-moratheon. A sach roce
at St. Paul School (below) enlivens the
Fourth of July holiday, Formal education
extends through the tenth grade
Although islanders are entitled to their
own figh school, parents prefor to send
therr children to school on mainland
Aluska to give them the experience af
living off the islonds
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Krukoff, a St. Paul man who left the island
1w bécome president of the Aleut Corpora-
tion, the regional group that represents all
Aleuts. “The government provides 75 per-
cent of the emplovment on the islands, in
sealing and public services. Because of pro
nosed federal budeet cutbacks, this support
may be withdrawn within two to four vears
Our people are scared ™

Noone knows what lies ahead, but not all
regard the federal withdrawal az bad news
“Iit'= a gu:_:-lfr-l_'nl_L" claimed Victor Lekanof,
St. Paul's tribal officer, “If we have a lot of
help during the transition, we can take care
of ourselves.”

Alaska mav help out, although 1t 1s faced
with plummeting oil revenue and budget
rollbacks of 1ts own, The Alegts, under

federal regulations, may assume manage-
ment of the seal harvest, but to do s0 would
require a heavy capital investment, which
seems risky consudenng the uncertain long-
term future of the fur seal treaty.

Muaost St. Paul people are pinning their
hopes on their own village corporation and
its president. “We can develop a world-class
ocean fishery right here,” Larry Merculiefi
sald. “Ome Oshernes expert described the
Pribilofs as the only aircraft carrier in the
middle of a strategic war zone—we're cen-
trally located in one of the world's richest
bottom-fishing grounds.

*But if we don't control development, i
could mean destruction of village life. Big-
time fishing would create more jobs, but it
could bring in 1,500 or more transients—




and triple our present population. We could
even lose control of our local government

“We have two 24-foot fishing boats and
plane to build a moderate-size harbor and
facilities to handle crab, halibut, and other
seafood. But it will take a generation till we
have a cadre of knowledgeable ishermen.”™

“ew Burepucracy, Old Problems

It has been more than a generation since
islanders have allowed themselyves to be this
hopeful. When the United States took over
from the Russians, hards<hips continued.

Lrovernment-provided  houses  were
crowded and drafty. Officials from outside
were not permitted to socialize with natives.
Aleuts could not attend schoaol bevond sixth
grade. They were paid in store credit instead

of in cash, which prevented travel and dis-
cretionary spending. There was no wav to
harzain for better conditions: If vou com-
plained, vou could lose vour job, and the
government was the only emiplover.

Gabriel Stepetin, now in his 70s, has al-
ways been an Aleut spokesman. He remem-
bers those days: “If I'd never left St. Paul, 1
would hate the white man today. I got over
my bitterness when | went away and met
good people,™

When Japan invaded the Aleutians in
World War II, the povernment evacuated
the people on the Pribilofs on short notice

“They told us to get ready immediately
and take only one bag with us,” 5t. George
housewife Anfesia Gralanmin recalled. “Sao
people put on (Continned on page 545)

(Grlowing streetlight etches the silhouette of a lone
pedestrian as summer fog envelops the village of St.
Paul (left). Though the islonds He ar about the
sarmee laritnde a8 Moscow, residents enjoy relatived
moderate weather year round, thanks to prevailing
geean currents from the south. Come winter, the fog
gives way to high winds, and ice floes dot the seq
o guide ships, the Coast Guard momtains a 625-
foot lorgn (long-range novigation) tower on St
Paul (above). The electric field created by the
tower's 275, 000-watt ourput cowses hand-held
fluprescent lamps to bum brightly
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Swift and certain death awaifs seals

driven from their mokery to a ktlling
ground on St. George Island -u!:mru
Cinly younyg, nonbreoding males may be
tickert. With generattons of experience
i fer of JII‘.:J!.'-L:J"I. stun, kil and skin
rarprmd i one minute, Within two
hours & herd on 5L HFaul is reduced
(right) to rows of carcasses (on the eft)
and pelts (right). The meat (5 eaten by

islandere and (8 ¢exported for animai

eod: the annual vield of ".l OO0 pelts

goes into the manufacture of fur seal coats.

F | '] MIEF - & A i .y o= J | o I.
Whitle the hareest (5 decried as cruel
by samie, others constder it Rumane since

|||I| ".'||I|I- i ..rl'll.'-. |1 ILIIIIIII |-1_||rh _‘_|1E.
Sierra Club and National Audubon

Society have agreed that the Pribilofs
seal management is among the most
gpccessil wildlife conservation

programs. e world fur seal population

rebounded dramatically after it dipped

dangerouwsiy [ow from [ndis '."I.’11|'-'||-':'|.‘

harvesting around the tum of the
L-t-nr.-..-' L/nder a treaty signed Oy the
r1.r._LI States, Canada, Japan, and th
?~i-|..L Union, seal hunting on the open
sea is prohibited. If the agreement is
allowed to expire in 1984, islord
residents fear the devastation of thi
seal population, which would be a severe
hlow to an economy that is alreéady
suffering from more than 80 percent
uremplovinent
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A remolte haven for wildhfe

Y L-'_-'- seabirds

breed on the rugged
and feast tn the food-rich
Bering Sea, atfracring bird
lovers from arcend the wiorld
Some species are native to
the 1sland: others arg exoti
migrants from ploces [ike
[

“Ising In formation,

Siberio.
murres dot the sky (left) as

r|".-

gy retumm to S Poaul affer

a day of feeding at sea.
Comical-looking parafeet
auklets (right) bear white
plumes behind thelr eyes only
luring breeding season. The
red-legeed kittiwahe (below
right) craftily builds its nest

i b o oo
m the least accessible IELRES

Keenly aware of the

g londs” weealth of fowl, a blue
arctic fox (left) haounts the
roosting areas to feast on eggs

and birds and scavenges the

beaches, Superbly adapted o

the clumate, the fox's body is
well furred and compact, with
a short siout and rounded

ears to minimize heat [0ss




five or six sets of shirts and pants. When we
came back two vears later, nearly every-
thing we valued was gone—our icons, an-
tiques, furniture.”

While the U, 5. military occupied their is-
lands, the Pribilof peaple were interned on
Admiralty Island off southeast Alaska, inan
old cannery and the dilapidated buildings of
an abandoned gold mine. Uprooted and be-
wildered. they suffered misery and disease.
Omnein four died

But some found excitement in their new
surroundings; there were rain forests,
hrown bears, mountains, and, in nearby Ju-
neau, new friends and jobs that paid cash.
Among these friends were members of the
Alaska Native Brotherhood, founded by
Tsimshian and Tlingit Indians tofurther na-
tive interests, After the war the islanders
joined the organization and for the first me
had access to legal assistance.

In 1951 they sued the federal government,
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claiming it had not treated the Pribilof peo-
ple fairly and honorably. The Indian Claims
Commission decided in their faveor 27 vears
later, concluding that the “government was
obligated to provide for ‘comfort,” but
‘wretchedness' and “anguish' are the words
that more accurately describe the condition
of the Pribilof Aleuts.”

The commission awarded the people of
St. Paul and 5t. George 11.2 million dollars;
eight months later, under threat of appeal by
the U. §. Department of Justice, the Aleuts
settled for 8.3 million. The money has not
vet made its way through the bureaucracy,
but when it does, 80 percent will be dis-
bursed to individuals, 20 percent will go for
community development.

“We call it our corned-beef money,” Ga-
briel Stepetin told me, “because it seems like
all the government ever gave us to eat was
canned corned beef."

Like maost islanders, Rufina Merculiel's

National Geographic, Ocraber [982




Youthful spirits roar out of St Poul and head for the pen road on rented
maotorbikes (abowe). Come eveming, they maght be dancing to the music of former

' oy |I' CHOHE "Ilr 1 ..I f'l{’l'u'lll.'. Bt L] T |; i FENELTSES | _I-i-. I:_ = et ris Evliy
for a g with their rock band, For others. ngtiongl network television proeram
hy [ et 11 E ;




family acquired its name when first baptized
into the Russian Orthodox Church. Mem-
bers of the Merculief/Merculiefl families
live on both islands; some spelled their name
one way, some the other, The situation
proved too confusing, 20 U. 5. [ederal offi-
cials decread that all St. Paul Merculieff= use
two 's; those on 5t. George only one.

As a schoolgirl on St. George, Rufina
Merculief, now the mother of grown chil-
dren, was forced tolearn English, forbidden
to speak Aleut.

“They'd make us eat soap or tape our
mouths shut,” she recalled. “But I'd sneak
off with my fniends, and we'd talkit anyway,
I loved the sound of our own language.”

Today Aleut is taught in grade school.
But feeling Aleut—treasuring that unique-
nest—may be ever harder for new genera-
tions ta achieve. “*Our original culture was
lost to us two centuries ago,” Gabriel Stepe-
tin said sadly, “and our children have dis-
covered the American way.”

Videotape Aids Community Spirit

Technology has made inevitable inroads.
Citizens-band radios and telephones link
virtually every vehicle and home. Friday
nights people congregate for disco and rock
dances in the recreation hall. Youngsters
race about town on three-wheeled Hondas.
some homes have freezers and microwave
avens. The television set is ubiquitous. Pro-
grams bounced off a satellite circling the
Equator bring villagers *Dallas” and Dan
Rather. Thiscuts into the community spirit,
but Larry Merculieff has found a solution.

“When we want to notifv villagers of im-
portant issues, we make a videotape, If we
held a public meeting, few might show up.
But ¢vervbody watches TV."

Most community functions—such as bas-
ketball games and bake sales—occur at
school. St. Paul has a new school with the
latest educational aids: an Apple computer,
automotive repair shop, electronics lab,
weight-lifting equipment, Beyvond tenth
grade, students are air-bused each fall for a

semester or school year to schoals in Anchor-
age, Bethel, and other mainland towns. Al-
though the Pribilofs are entitled to a high
school, parents on both islands voted no.
Rufina explained: "Ourkids know about the
outside only through books and television,
but that's not reality. They need to experi-
ence the world bevond our islands.”™

Somestudents who leave never retarn. Of
those who come back, many find only
chronic unemployment. Often they sinkinto
alcoholism, an especially serious problem
among adults.

“1 worked sealing, went away to school,
and now I'm back sealing.” Phillip Lesten-
kof told me,. “The name of the game is sur-
vival. You can't choose a career—you're
lucky if vou can just find a job."”

Larry Merculieff disagrees. The commu-
nity needs new leaders to manage Tanadgu-
six's enterprises, but few have training.
“Self-image is one of our problems,” Larry
explained. “Years ago the government
treated us as inferior; we cannot aflow this
feeling of inadequacy to be passed on by
e¢ach generation.

“More than our own village is at stake, St.
Paul is the largest Aleut community in the
world. If our voung people leave, the village
will die a slow death. It may be the death
blow to the Aleut people’s culture;”

Perhaps the Aleuts’ transformation from
seafarers to landlubbers caused the most se-
vere injury to their self-esteem. When the
Russians brought enslaved Aleuts to the
Pribilofs, thev taught them to kill seals
ashore. Until then, Aleuts were as comfort-
able at sea asthe seals, whales, and sea lions
thev hunted. Thev paddled for days in
oceangoing, kavak-like baidarkas. They
subsisted on sea mammals, eating the meat,
using the bladders for buckets, and burning
the oil for heat and light. Bones were shaped
into implements, seal gut into raincoats, sea
lion flippers into shoe soles.

Islanders still fish in small boats for hali-
but in summer, go after reindeer in fall, hunt
birds and gather eggs in spring,.

Fleeing the bite of a spring storm on St. Paul, o young girl heads for home near the
Church of St. Peter and St. Paul, Men and women worship on separate sides of the
Russion Orthodox chapel, and Mass is sometimes still read in Slavonic—traditions
sowmn in the past and respected in the present on islands where the future is cloudy,
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One blustery winter afternoon 1 chanced
upon Mike Zacharof on a high bluff near the
village. Bundled in a warm parka against
the wind, he was prepared, he said, to spend
sevieral hours scanning the sea, hoping to
shoot asea lion, now protected in American
waters from all but aboriginal hunters.

“Thev poke out of water for air, then dive
out of sight,” he explained. “You have to be
guick and sure, shooting them when their
lungs are full so they'l float to shore.

“T come out here to get away from pres-
sures,” he confessed. “And when 1 really
want to relax, 1 go away to 5t. George. It's
even more peaceful there. "

Quiet St. George Considers Its Course

I reached the island of 5t. Georgeaboard a
nine-passenger plane. Crouched by the sea,
the only village, of the same name, shelters
some 150 residents. Rows of uniform white
houses cluster around the stately, onion-
domed Russian Orthodox church, core of
the island’s spirvitual and social life.

Offshore, lights from crab boats escaping
a storm gleamed like low-hung stars. A stiff
wind blew the wave foam back to zea and
hustled a villager down the street, his parka
billowing like a 2ail. A mother and daughter
scurried into the church, arms laden with
plastic Easter lilies. Nearby, a dozen scruffy
foxes scavenged for scraps.

Ornithologists rate the Pribilofs, and es-
pecially St. George, as among the world’s
premier birding sites. Millions of birds gath-
er here cach summer. Almost 200 =pecies
have been sighted residing in or migrating
through the Pribilofs

In Nick Philemonoff's boat 1 visited a
rookery. After a 20-minute ride Nick cut the
engine. We drifted by a cliff soaring %00 feet
above us like the facade of a Gothic cathe-
dral. Nesting birds screamed and chattered
from its ledges; tufted and horned putfins,
cormorants, fulmars, kittiwakes, auklets,
and murres flew about like confetti.

Nick said, *We watch St. Paul carefully
to =ee if we want to grow along the same

lines. They have a policeman now to handle
problems. And I can see that people there
don't share as much as they once did.”

Sharing was once a simple matter: Divvy
up the seal, the sea lion, the hardships. Now
life is more complicated. There's the corned-
beef fund to be fairly divided. 5t. George
people wonder: Should we encourage tour-
istn, & fishery, oil development?

All but subsistence sealing has been pro-
hibited on St, George since 1973 to allow
comparisons between an unharvested herd
and a harvested one,

“St. George has all the problems of SL
Paul—the impending federal withdrawal,
the need to develop an alternative economy
quickly—and no experience in dealing with
them,"” Larry Merculieff told me.

But, more important, the islanders now
have the right to choose—win or lose. After
200 vears with little control over their lives,
thev have a chance to shape their destiny,

“If we all work together, we'll make it,"
Larry continued, “Our most pressing need 15
to create jobs for people on St. Paul. Fisher-
ies, ves, but besides, Tanadgusix already
owns Si. Paul's King Eider Hotel and Res-
taurant. Tourists—mainly birders—come
here in summer. A Danish marine architect
i= helping us design a fishing harbor and
model community on corporation-owned
land in the Aleutians. We've signed a con-
tract with the Chinese to sell them seal stix.
Oil companies are inquiring about a staging
area for drilling in the Bering Sea. We are
even moving outside the islands: Tanadgu-
six recently bought the controlling interestin
an Anchorage hotel. We can become an eco-
nomic powerhouse, but not overnight.™

At St. George's Fourth of July dance,
Larry's prophetic enthusiasm was given
strong eymbaolic expression. The recreation
hall was festooned with red, white, and blue
strepmers. A banner spanning the ceiling
bore an especially appropriate message for
the islanders: Let Freedom Ring,

Independence didn't occur for the Pribilof
Aleuts in 1776. But it's coming now 0

SIX-MONTH INDEX AVAILABLE

As ome of the hepefits of membership in the National Geographic Society,
an index for ench six-month volume will be sent free to members, upon request,
I'he index to Volume 161 (January-June |982) is now ready
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Wherever you go, whatever dream
vou follow, we'd like to help.

Thanks to you, Visa is the most
accepted, most widely used name in the
world for travel, shopping, and cash.

You can do it. We'd like to help.




A GOOD HUSBAND SHOULD
PREPARE HIS WIFETO END UP ALONE.
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' THE WIZARD OF ODYSSEY REVEALS

THE KEY TO GREATER CHALLENGE.

Ihe Reyboard! ot thal strsteqy through the kevboard and
It makes the fun go further with Ochvsseys  play out the action on your TV screen.
than any other video game. The Keyboard lets Fius, Odyssey” offers over 50 games,

Vo program mazes and grids. Tvpe numbers and including arcade educational sports and st
iefters on the screen. increase skill Jevels. [t even Cqy games
lets you change opponents and fields of play/ 50 lake the word of the Wizard of
At only Oklyssey- w-‘m— The Master Odyssey (F vourre looking for greater challenge
irateqy Senes’ ! in a video game. look {o
.,frr.h_. amecomes Odyssey-! For your near-
with iis own game est dealer call (800!
Doard, ou wse it lo 4472682 In lilfimons cail

- ey L |

plan your stralexqy (B00) 322-4400,

DDYSSEY =

The kevtoand is the sey to greater challenge.




IS A PERFECTLY E:AFE INVESTMENT

NOTHING GOES WRONG!

A
*il-

)

If you hsten carcfully o pepple pushing invest-  up to $100,000.

ments, vou'll catch the word “i0" As in "if nothing What that menns is your money will be safe ind

goes wrong,” Or, "if it all works out.” soiind and growing no matter what happens. ITit's
What "if " means is that a kit of investiments  in the bank, that i

depend on cireumstances bevond unyone's contral. Talk with the professionals at vour bank. They'|l

It means they're risky, show you savings and investtent

But at Amerien’s Banks, you don't ANERMS plans that not only earn competitive

have to take risks to muoke money, interest rates, they earn peace ol

Becausse the deposits vou have in B‘m rmind,

nn individusl hank are insured for O D ANEIICAN BANKEIH ASSORTATHOIN

WITH NO) 1S
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\ CEEWIZBANG. §
a1\ I CAN SAY
"\  anv worn vou .
" X CAN TYPE.

T
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THE ONLY VIDEO GAME VOICE MODUILE
WITH AN UNLIMITED VOCABULARY,

The Vaice from Odysseyi adds a whole new dimension lo the fim of video games. With this optiorai

nadule and iis specially programmed carfridges, Odvssey becomnes the only video game system that £an
repeal any words fyped into the keyboard, and much more!

Depending upan which cariridge you insert The boice

Mmoo aw "l We OUnC "I o ather exc I rl.II'ILT'-'. Like 1-..|l|-"l.;r| ES-
'|' s angd demanding answers [0 malh and speiling problems. !
even enhances sound effects and warms of ARRroECHIg enenmes
in Ceriain arcade games!

A whoie senes of specialized arcade, educational and
strAleqy voice cartndges is avahanie for use with The Voice Wi
3 I mare 10 come. Bat youl can ‘-ul' '|||J|I all iher Oefyssey

lenr games through The Voice module -

"'l'”IILll.' e an Il|I|-I' i #'Ihl.!.”lll |'|1|r..J||'"f|||'._:|_'||-_"1|Tr |"ill.|:'|'| l"l
The Voice from Odyssey.”® The fun you will have will speak for
iselt. For your nearest dealer call (800) 44 7-2882. In Iilinois

ii Fimn $7 7440
|IJI"'|l1|.'I-I.'I e o i II

nnvql:F\_{ /B

The kevhoard Is the AE} ||'|I||I--1I'rr “ria i e,
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IVORY COAST

As a proud Iveirian of the Baoulé tribe, I thank
vou for showing in “The Ivory Coast—African
Success Story” ( July 1982) that Africa has big cit-
ies and that not all Africans live in small villages
with no electricity or running water. 1 feel the
women (pages 94-5) are from Nigenaor Benin_ [«
there any way this could be verified?
st. Ambraise Azagoh-Kouadio
Winooski, Vermont

Some yources thought the women were Baould,
others Sénoufo or Yorouba. The plotograph was
taken in Bowaké, a major cityin the center of the
cauntry,; mosl pon-fvatrians loe in Abidjan.

NAMIEIA

| was semewhal surprised that your article on
Namibia ( June 1982) did not mention that the
capital city of Windhoek was the first city to recy-
cle its sewage for drinking water in a svstem
with pipe-to-pipe connections. The waste-water
treatment progesses are among the most sophisti-
cated used anywhere,
Heérbert R. Pahren
Cincinnatl, Ohio
Ag a world history tesacher, | was captivated by
vour superb article on Namibia. On page 775 vou
mentoned that the Reverend Kalangpula “would
welcome American volunteers [teachers]."™ Do
vou have his address?
David Hersch
Manassas, Virginia

We have received many letters from teachers
wishing fovolunteer, The ondy address we have 1y
the Reverend Kalangula, ¢/o Secretary, Admin-
isiration for Ovambos, Private Bag X2001, (n-
dangwa $000, Sowti-West Africa/Namibia.

MOUNT EVEREST

The Sherpas’ name for Mount Everest { lune
1982 ) 15 Chomaolongma, which would have been
a more sensitive choice for the name of Nepal's
national park. Sagarmatha is the name in Ne-
pali. Perhaps the Sherpas would be more enthu-
simstic if the name of the park acknowledzed the
uniggue culture of their region.
Diavid A. Berkowite
MNatick, Massachusetts

I5 there such # thing as a Friends of Sagarmatha
ational Park organization that armchair ad-
venturers can join and help contribute to such an
interesting cause? Your article “Park at the Top
of the World" stirred up childhood dreams about
the Himalnvas and the Sherpas
Heather Miller
Layton, Utah

We know of no formal organization thal gecepis

Sfrentels for-the park. You miight wish o write to Mr.
Mingma Norbu, Park Warden, Hreudguarters,
Sagarmatha Nolional Park, Namche Buzar, Ne-
pal. Mail delivery ix slote, and vou may nob re-
ceive an grrwer for seveval months,

ARMADILLO

While squirrel hunting in Benton County, Ar-
kansas, | hnd my first encounter with a live ar-
madillo { June 1982). We gave each other a
muftual start one warm October morning in 1966,
Wavland Holloway

Memphis. Tennessee

“The Astonishing Armadillo” is most interesting.
I would sugeest, however, that the range of the
armadillo-in the 1952 projection is oo conser-
vative, I should include more of Mississippl
(maybe all of it), Alabama and Georgin, and n
good-size chunk of South Carolina,
Thomas H. Stewart
Blue Mountain, Mississippi

The map was based on a studv by Dr, Stephen
Humplirey of the University of Flovida. i does
not reflect first sightings, since individuals may
be fotind outvide colomized areas. The dates rep-
resent surveys of breeding populations of arma-
dillos over a period of time in a particular area.

Your excellent article on armadilles {ailed o
menton & previpusly reported case of leproma-
tous leprosy disgnosed in a man from Texas who
had killed and dressed many armadillos. As more
contact between humans amd "Texas turkeys™
takes place, the increased risk for spread of this
serious disease must be acknowledged.
Andre B. Whiteley, M. D.
San Antonio, Texas

TOLEDG

Your June 1982 article on El Greco and Toledo
wrongly gave the impresston that the Tews were
just expelled in the 15th and 1fth centuries.
Thousands were forced into baptism against
their will. In their hearts they remained true
Jews, risking their lives and the lives of their fam-
ihies in an effort to secretly practice Judoism.
Helen Klein
Saddle Brook, New Jersey

National Geographic, October J982




hare a behind-the-scenes look at what
it's like to live, work, nndr}z 3 N our
)

nation's capital —with vour gi Society
membership.

In a 1985 NATIONAL GEOGRAPHIC
article, vou'll venture bevond the familiar
monuments . . . discover diverse neighbor-
hoods that seem more like small towns

.. encounter a variety of cultures, seldom

seen historical sites, local museums, art
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galleries, theaters, and colorful shops.

To wrrange it memberships, simply
fill out the at_.ar'_hr_d reply envelope, en-
close dues, and mail. (Gift cards will be
sent upon reguest.) Or write to:

NATIONAL
G



EL GRECO

El Greco [ June 1982) was born in the village of
Fadhele, Crete, not Candiaas vour otherwise ex-
cellent article stated.

Roderick Dixon
Helsinki, Finland
EilGreco said he was born it Candia.
PERTH

In vour recent article on Perth (May 1982) vou
commented on the export of live sheep now tak-
ingplace in Australia. Thereis a growing opinion
in Australia sgain< these exports, On any voy-
age 2s many as 5,000 sheep will die before reach-
ing their destination. In fact a whole shipload of
sheep was lost in 1981 as the result of a fire and
the subsequent loss of the ship.

Harry |. Packer
MNorth Richmond, New South Wales, Australia

The claim that Australian racing skiffs are capa-
ble of 35 knots is totally fulse. When two of these
three-man skiffs entered the world sailing speed-
record trials in Portland Harbour, the best they
could do, in favarable conditions, was 14 knots,
k. R. May

Salisbury, England

Racing authorities in Perth confirm that a skuf
has been unofficially clocked al 35 knols on o
short viin under spinnaler; iop speeds af 20 knols
are more the norm.

POTATUO

Please tell vour members that those tubers shown

an page 670-671 (*The Incredible Potato,” May

1957 ) are ocas, the Sauth American wood sorrel,
grown from northern Chile 1o Colombia,

Hans Hobt

Hannover, West Germany

Anthor Dr. Rhoades replies: "Few peaple vealize
the epormeos vaviatton in colov and shape of An-
dean potatoes. All lubers shown were harveited
from the International Potate Center's fields
near Huancavo. No obler roof or iuber species 13
prowci im Uie same fields "

POLAND

I was rather taken sback to learn n the specinl
supplement to the April 1982 NATIONAL (3ED-
GRarHIC that Mikeln) Kopernik (Copernicus),
“Established [the| theory that Earth orbits the
sun.” It was Aristarchus of Samos who first de-
termined that the earth revolves around the sun
and to state the cavees of day and night and the
change of seasons,
Angelo Dalins
Lrlemview, Illinois

Unfortunately for Arvistarchus, scholars of his
timte reficsed to accept iz theovies. Thus, Coper-
nicus gets the credil for establishing the theory,
simce he wrote a detodled mathematical explana-
lion of the carth's movement abowt the sun.

SUDAN

In vour article on “Sudan™ (March 1982) the writ-
ersavsthe Nile is the world's longest river, [ seem
to recall that the National Geographic Society
disclised that the source of the Amazon extended
approximately 50 miles farther than that of the
Nite.
Jon Erickson
Dientliquin, New South Wales, Australia

Fhe dispuite lies inwhether the Pard River iy con-
sideved part of the Amazon syitem. National Geo-
graphec conducted a sindy of the Amazon, from
sonrre o mouth, in the early 10705, Consultong
with noted geographers and hydrologisis in the
[Umited Statey and Sowth America, we defer-
minecd that the Amazon does not flow via the
Pard, and therefore the Nile vemaing the world's
Lyngest river.

WHALES

It was a delightful surprise to find Dr. Roger

Payvne's essay on the humpback whales (April

1982), Those of us who have heen fortunsute

enowgh to see a humpback break the water's sur-

face in aleap of exuberance, or hear their haunt-

ing commumcations, know how impartant it is to
ensure the future for these peaceful creatures.

Allen E. Smith, President

Defenders of Wildhfe

Washington, [).C

SINAL

The impressive photograph of the Bedouin lady
an page 439 of vour April issue has the right evi-
dence of what the author sayvs about their past.
As an amateur numismatist, I could distinguish
somie Venetian and Ottoman gold coins probably
mol Jess than 300 vears old. The very bottom
silver coin belongs to Ottoman Sultan Abdul-
Hamid [I. One can read that it was minted in
Istanbul in 1877
Turhan Turgul
Istanbal, Turkey

Letters should be addrezsed to Members Forum,
Nationg! CGeographic Magazine, Box 37448,
Washiegton, D, C. 20013, and should jnclude
sender's address and telephone number. Not all
letlery van be used. Those that are will gften be
ndited and excerpred.

National Geographic, October 1982



Lite, liberty and the pursuit
ot high interest.

Getting lite insurance
protection is not difficult. The problem
has always been how to combine
protection with a way to respond to a
changing economy.

A solution is John Hancock
Variable Life Insurance.

[t guarantees you the initial
amount of insurance you buy. And,
this policy allows vou to decide where
\ﬁ a portion of your

premiums will be
placed—in stock, bond, or money marker accounts.

XS R o1l s s i ees s s e o o v s P s Sy
vou have sy ) i I iy liflTiE:ﬁrT;nr:: ;::Iwram. !
runity to increase b p g nnda

your coverage as well as your cash | Proseens. includ pgapeia il g
value, although the cash value is not | forvmmdingfinds. I
cuaranteed. I Nim :
It you're looking tor a life | L . |

insurance policy that combines protec- 5 e e
rion with a choice ot separate accounts | u_” e '|' B I,'_.'i":!'g"_" _"._"",I;”.i,_'.l Ry i
and an opportunity to earn high ' ity ”' E LI, |
nterest, take a look ar John b ancock I |
Variable Life. % |
vanabie Lite Insuriance Company I

L__...._____...._....__._I

We can help you here and now. Nnt just hereafter.

e vt Ll 10t Virable Lile Fosomang
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TAKE COMMAND OF AWHOLE NEW IMAGING SYSTEM

Engage the Minalta Program System and the X-TOO instantaneously selacis both
aperture and shutter spaed. II's the tirst shuller-waighted aystem—

programmed 1o 1lavor fagter speeds in low light, Shilt into Automatic. salect
aperture and tha X/ D0 setects the pardect shuftar spsed tomatch . Shift

nta Materad Manual and you creale Both light and speed. All the

while, the ultra-onght Vital Functhon Monitor Viewlindar is reporling

everylhing you need for tofal creahve control

TAKE COMMAND OF SYNCHRO-METERIZED FLASH INTEGRATION

You set nothing—it's the workd's lirst Programmed Strobe, Light is

measyred Trpugn thie ens ang o the Tiim piarye, a Mindalia myvention

TAKE COMMAND OF THE EXCLUSIVE QUARTZ-DRIVEN

CALCU-SET MODULE The world's masi brilliant multi-function back

Frogram it to numbar YOUF plctures of imprint tha datse or fira your

Minalta when you're not there

CAMERA AS ROBOT...ATYOUR REMOTE CONTROL

You can fire your Motor Oriven X700 from more han 60 yards

By Dy inira-red ray: You can 1 it wiln powsr winder, with 9 Mi NO Lm
diffarant focusing screens and with nearly 50 ditterant lenses

Now grip it. Work the shotter. Feel the quaidity. Mo wonder

Minolla has the longast combined cameara/ lens warranty

ol any major camera manuyfacturer. Sanza the thielll of
oanning fhve Seaw K- UL
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‘For me, freedom comes

ina bright red package’

=
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"So whenever I want a wonderful meal
without cooking, 1 just open one of Stouffer’s”
bright red packages.

- Whatever it is—and [ can choose from
more than 40 different entrees—1 know it'll be

as good as if I'd made it myself. Without

the work.
Freedom It's delicious.”

Set yourself free. With Stouffer’s.

L ES8EE Siouller Foosds Corporation



HerTeeth Are 50%

Brighter

ThanksTo ATube Of I\/[ltSUbISI‘u

Have vou ever looked at projection
relevision and decided that the picture
size was awesome but the picture wasnt!

What was doubtless dimming
your enthustasm was the lack of bright-
ness, a traditional problem with
projection TV

For which Mitsubishi now intro-
duces the solution. A major projection
TV breakthrough that delivers 180
foor Lamberts of bnghmr_ﬁi On OuUr
over 4-foot-diagonal of screen. No
other front-projection TV has over 120
footr Lamberts.

And this 50% improvement in
brightness was achieved withour sacri-
fice to picture sharpness.

This translates into a projection
TV picture as bright as that on a con-
ventional 25-inch set.

For those of vou who like o know
the whys and wheretores, read on.
Each ot our lens systems
(1]} conmins six lens elements
sy insteadof the usual three
=~ offered by every other lead-

ing front-projection TV,
This results in a sharper,
i g w1 ]:'fliglll"li.‘r"l:lf'"nn'ﬂ:;[ I""IH:TIIm.
Pherii neaompurin. BUE €VeN MoTe reveal-
ing is what those lenses are made of.

Qlurs are fine precision ground
optical glass, the kind you find in the
most expensive cameras,

L- :.-;

Theirs are plastic.

Glass possesses some inherent
technical advantages over plastic.

(lass can be coated, reducing light
reflections within the lens barrel for
improved picture contrast. T his coating
also improves lens ransparency, which
allows more light through, resulting
in a brighter picture.

QOur mostimpressive representation
of these technological T
advancements is the
model V5-522R vou see
betore yvou.

Close its doors md
the screen is discreetly
hidden from view:
Open them and you open up a whole
new dimension in home entertain-
ment: twice the diagonal measure and
four times the square footage of a
corventional 25-inch television screen.

[t5 analogous to having a movie
theater screen in front of your easy
chair An prr:ﬂlmj_ r idea in a world of
five-dollar movie tickets.

All of the above notwithstanding,
you may prefer t rust your own eyes
rather than any advertising claim. In
which case, we mnhdmth Inwvite youl
to visit vour Mitsubishi dealer and see
for vourself,

And if you think it looks good,
wait till vou hear how it sounds.

Hime i hadi s Mianaha
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Previous
carriers had
Y imposed rigid
Py’ procedures, es-

Y pecially in the way
& workers compensa-
tion claims were han-
: dled. “Their svstem
W . caused our people Lo leel
TW’I‘.I RH they were being treated in an
impersonal manner,” says Charles E.

preserve a good Reeves, Executive V.P. of Two K"
taﬁﬂﬂ "We don't have that problem now. "-_"riamau
ﬁ.‘tpl.t 5 understands our desire to deal directiy with em-
Two "R" Drilling Is a major petroleum drilling  ployees. They've accommodated our way of doing
contractor headquartered in Louisiana. The com- things. They've worked with us to foster our repu-
pany enjoys a reputation of having close relation-  tation of concern lor our workers.”
ships with its employees. _ That’s a point we'd
At Wausaun, it's our | like to drill home. Our
philosophy to support iob s to make business
the goals of our pol- insurance work for a liv-
icyholders. That's one | ing — in a way that

reasaon Two "R” chose us works best for our
as an insurance "partner.” | policyholders.

A




On Assignment

NACLOSE ENCOUNTER with chip tech-

nology, GEOGRAPHIC writer Allen Boraiko
(below at left) and illustrations editor Bruce
McElifresh "beam down” to a plate of three-
inch-diameter silicon wafers. In this IBM ion
¢tching chamber, electrically charged gas flu-
oresces red as it carves circuit patterns into the
180 chips on each wafer.

Boraiko, McElfresh, and free-lance photog-
rapher Chuck O'Rear (right) spent a yvear
prohing the world of the chip—the tiny power-
house behind computers, robots, pocket cal-
culators, and digital watches, They found the
feat of packing hundreds of thousands of elec-
trical transistors on a slice of silicon to be as fas-
cinating as the computer-generated effects in
films such as Tron.

To get the feel of computer technology, Bo-
raiko held a bionic arm in his left hand and
attached electrodes to his right arm. “T kept
orgetting that what [ did with my right arm
affected the bionic limb,” he recalls. “1 was al-
ways hitting myeel{.” He has written articles
on silver, pesticides, and fiber optics

ELMEPOIITE AP ETTAT ITREARS PRGN ERTHEREARS 86

A veteran of eight articles in the NaTioNAL
GLEOGRAPHIC, O'Rear brought his latest sub-
ject close to home by investing in 4 personal
computer. But only ke could make the nearly
2,000 telephone calls needed to explore the pic-
ture possibilities
and obtain per-
mission to photo-
graph companies
and their closely
gusrded computer

productz., Maore
than 15,700 pho-
tographs later,

Bruce McElfresh
began to  select
the illustrations
for the chip arti-
cle and a com-
panion story on the Silicon Vallev.,

()'Rear has dahbled in electronics since
childhood, but reporting on the chip apened
new doors. "At times,” he savs, “it was like
stepping into the 2 1st century.™

CEARLEE OaEAN

wlEFLET O HLEN KNS MATHEN OERAR






Ifit's the best
telecommunications
on earth,

system

why on earth change it?

If vou ve ever med to make 3
elephone call amyplisce ,i,. (it
eartly you know what yoo've got

i America. T
murncanans system m the world

But neaw vou ve heard the Bel
Svatem b5 on the verge of mapor
changes, Lhanges ih how we e
.:'.::ir.mJ Changesn the way vou

14 | I.| Nse [|||| nusiness with ()

Why change something that
WOTHS!

.J-t'l'i I'I.‘I'; 4 VeEry g o e a50n
The Is commumnications busmess
el s chanped

En-* nost of our ustory, the Be
nas had one overnding
goal unversal service. Depend
able telephone service &t reason-
able rmtes lof eviervonte whin
wanted i

Balstermg that poal were gov-
"”'“”"“ policies determinme that
lelephons COmpaTEs wi -.|I-.'L DPET
AL |_'] fferentlv trom most Amie
AN COMmpanes. Vyithin mam
ireras o ||.I. country, we m—.-.- b0
he the exclusive supplier of tele-
COETUTIUTIN |r LIS SELY LS

And smee the Bell Syvatem du

B Dl LR -

SVELEIT

Operate Imac .-|.||u HEVEe markoet

Its rates and profits were stncth
regulated by the government Hul
today the goal of uniy
nas been achieved, Uver Y96% ol
Amencin hoaseholds have tele-
phone service.

Now regulators and legisiators
i this country are looking more to
the marketplace and competition,
rathet than §
who wall provide competitive ser-
vices and equipment &nd how they
wll Iu priced. In part, this stems
rom an THTEASIE SEentiment in

thi= country for the deregulation of

Ao industries

Hll'h '_"_"['llu'l].:'.'- IT0ST I.I'._IF- IFEaAnt |
the fact that technology has
cheinged the fulure of telecom
municatims. We are about to en
ter a new ern—the Information

. The i wiplhlle MY CU -[_III Lim

HLHIS £T -:|':|l|| I". I'I""- MIET et 1 With
!}-|I1 '..'.'II'I.-||||I.':‘-. I.II !.l._l[]l_-'l_|__l:_

r -||'|!|.|_-l:| rl.l.ll :‘.II_...I.“ .IiI-ILq-L_._: I-I-lll__-_]-_:

the potential for an impressive
HTHY Of New CUStomer Servicps,
wir, the blendmg of these
two technolomes has also

biurred the boundaries betwoen 3
tracditionallv regulated mdastry

@ Bell System

radl service

iy l'|'."j.,"n.||.".'.:'l'l'.'|. L0 QECIOE

a0

CoTImumCaions - and the unreg
ulated data-prmcessing md 15T

The combination of all these
factors has led to 2 l'-:'UII.Tll-.LF.JZ', af
public policies on telecommunica-
tinms, These |'."':|.-_'_|'- will red ihlft'
some chanpes in the Bell Sysie
But we can assure vou that vout
tetephone service will stll be the
best telecommunications svstem
an earth

Along with your local Bell tele
phone company, we'll be telng
VoL ADOUL any chan@es as they

ocrur. In ads ke this

In each of these ads you'll find
elephone number, That number
mart of our "Lets

S dil 'r"|1-|| 8k
[alk” program.
This program has been set up

by the Bell Syvstem o help
Vol undersiand exnctly wiat the
|'|'..I1'||.1I' 2 at the Bell System
will thean for you right mow. And
m the :1'.l _m:
Lall us,. At ] 8N Sa5-00KA).
There'll be somebody (o talk to.
=omebody to help vou. To answer
vour l..| sl III e vl

" Lets talk.




88% Preferred Intellivision 2% Preferred Atari’

APPARENTLY,

GEORGE PLIMPTON

ISN'T THE ONLY

ONE WHO CAN SEE
THE DIFFERENCE.

Mr. Plimpton, bless him, has been quick to point out
toTV viewers just how wonderful Intellivision graphics and
gameplay are.

But who better than baseball and football fans to
compare Atari sports games with ours?

As you can see from the independent research figures
shown, " baseball fans were well and truly on our side.

Intellivision football provided a similar picture.

With 75% of fans rooting for us. While less than 2%
supported Atari. Intellivision NFL" Football and Major

League™ Baseball. MATTEL ELECTROMNICS”

As id all along
theyre e e thing to the INTELL ViSiON

real thing. Inteligent Television
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ERONN ZENITH

There are television sets—and
there 1s Zenith Svstem 3

Watch for the difference when
verg turn on anew 197 or 157 (diag-
o) Svstem 3 TV It= the sharpes
mirture Zenith ever created. That™
rdue to our Tri-Focus picture tuhe
arad patented EFL" gun far pinpoint
focys plos the crisp detal] provided
by Lenith’s PRP circuitry, 1 e 5ame
FEP oot that assures vour System
3 recetves all the protare detndl a TV
station fransmiis.

There's a difference in channed
rapahility, 100, System 3 mooels
annels. Thats

rereive aver 1L ch

every VHF and UHF channel in
the country — pus cabils
Listen to the dramatic sound of

the new System 3 and you'll hesr the

difference. Un compact models like
the one pitturerd, speakers an bath
sides of 1the cabinet surround vou
with sound. And oure 257 (diagonal)
Avante I1 model features stereo
pmpitication {or plavback of aux-
Hiary stereo sources (VUK Video
Dhse Plaver, or FM stmulcast)
MOw, enjoy the convenience of

the mast « |Z-[EI]ZFI.']I'.'II!-.-I'."I.' refrale G-

tral in Zenith history: Compuler
space Commmand.

In addition to the normal remote
control funclions, Yol Can program
matesh System 3 models to gooon
and off ke a clock racio and dispiliay
the time and channel like & com
puter. And with Zenith's exclusive

Weaze! ahrmen SHTPASW Y |dhagandl] e armiices e Reomntenyon were cotiner
e fth Faciewd tim Byl T gihes

Advanied Space Phome™ you can
even take and moke phone calls,
like o conference phone, neht
through the TV-—thiat's an Inered-
ible difference only Zenith can offer

Finally, there's the relinbibity of
Lemith's 100% modiiar chassis with
STEAP-11 meliles

Svstem 3 TA part of the new
generalion from Zemnith. Component
'V, VORA and Cameris. Video
Dhse Plavers; Progeiction TV —even
Lemith desk-top computers for bus.
ness and professional apnhcations

SYSTEM 3

THE QUALITY GOES N
BEFOWRE THE MAME GOES ON®

o eduih ookt it dac ik LR EEE SRS B D B A A Hl-;



Wildlife as Canon sees it:
A photograph IC herltage for all generatmns.

Il LTHAIS

| port all that o i .-'.'11 a wav that nurture

: i i | -
traordinary, Somehow, it evokes the |I 148 H
I proper understa ng of patur
§

Thi ..--:-|:=j. of the polden hon tamarin s ex whete the animil l1ve notography

hles dnd ey tales. And indeed I':H--' fmntast
v heaufiful primate has captured people’s imag 'l.: d understandin s perhaps the single most
nation thioughout the centdres, It earned a plac impartant factor m savin I.,I L |._.||u||.-|- lton Larmar
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But their lives are disrupted,

Their space invaded, their safety
Threatened and their world usurped.
Assure their place in the world.

Help us help them. Join our eflorts.

Become their friend, their advocate, their allv.
Touch the lives of animals.

Make it their world, too.

Write for our free brochure:
"Animals. . .It's Their World Too!”
THE HUMANE SCHCIETY OF THE UNTTED STATES, 2100 LLST., N.W., WASHINGTON, D.C. 20037



“In the past 15 vears, wewe Rad 4 lawnmowers, 29 garden hoses and
one refrigerator. A Frigidaire.

HERE TODAY, HERE TOMORROW.
L EH’EHE[EEII’E Dae of the Wiile Contelidaled Infsnirier e

Lale  Fh

1ere ilhe world can you find
1500 species of orc '3

In Costa Rica, you find over a thousand species of orchids, all
eautiful, all growing intheir natural environments. For information

Fité the Costa Rica Tousist Board, 200 S.E. First St., /fLaC
Miami, FL or call 800-327-7700, (800-432-7502 in Sd
FL), the airline that's happy to please you...LACSA. The Arine of Costa Rica

COSTA RICA




C 195 TOR Esmactronics Com

Why the higgest
advance in video tape
is also the smallest.

We developed TDE Super Avilyn mag- tension, and most importantly, longer
netic tape particles because we knew that  tape life,

they would make a bigger difference in So why not get vourself the big-
video picture quality. Super Avilyn parti-  gest advance in video tape: TDK Saper
cles were made possible by nearly 50 Avilyn. You'll see why we say greal
vears of TDK's technological research pictures come in small particles,

antl advVances.

With Super Avilyn, images stay
crisp and colors stay true-to-life, even in
the six-hour mode. You also get better
sound quality because of Super Avilyn's
high signal-to-noise ratio. That's why
TDK Super Avilyn is America'’s favorite
video Lape

We put our extraordinary tape into
an extraordinary shell, TDK's cassette
mechanism is buailt to tolerances 2%
times the industry standard, giving you - e
greater tape-to-hesd contuct, proper tape I'he vision of the future.




We still believe in promises.
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