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if you want Kodak
to develop your color pictures,
just say so.

Next time you take your Kodak color film in to be
developed, it’s a good idea to ask for Kodak process-
ing. This way, you're certain to get Kodak quality.
Which means your color snapshots. slides -}u ovies

will be developed by Kodak technicians

using Kodak materials. We think you'll
like what develops.
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Take more than one vacation. .
Take ten.
Get in your Beechcraft and let freedom ring.

o mornrr nowhere weerkends. Be somewhoere | nke n look at the & beouifal BOnanza models
O 4 Changc He in the blenchers when the P al vour Beechoralt Llealel [Then see how great
clash. Sail off and dig clims. Sk down & mountamn. ix 10 Hy one

. 3 i :
Comb a beach Map out vour leisure where if will do vod 1he

e miles are short from where you sit in vour most good, Then go ol und be there from now on'!
Beecheraft Bonanen. You look down on the high O
way now —instead of up that hypnotic lime= 1 1he
middle. No pme lost. Mo crowds. No tension. Just

R and fmee

more inlormalion wrle Todke)

Y our Bonanza 15 every inch & thoroughbred. 115
miore than big enough! Carmies 4 1o 5 passengers or
g family of 6! 1U's more than fast enough ! Streaks
up o 210 mph at top speed. And ifs name 15 more
thiin enough. Beecherall! Acchumed most supenor Q

h . iy eech
in design, engimneernng and Construction. Ask any
pilot 972 E Central, Wichita, Kansas 67201
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AFRICAN SAFARI.
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Some people fmd. the left rear window
its most beautiful feature.
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[SAAGINATIVE DESIGN AND SUFERB CRAFTSMANSHIP together create the classic beauty of fine

Kremenls lewelry. A heavy ovigiay of 14 K1 colo ghves these pieces much af the wearing quality and all

al the rich beduty of solid Karat gold, You will always take special pride i giving this finer jewslry — at
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Conn Organ Corpaoration
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more fun— 4o laam to play a
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"*'"'T Within 5 minutes
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vour Tirst song

That's because Conn ia
professional organ designad
with :'-.]“&:".-:h aids ior the
beginner. Lur ohow-Chord
uidas your .'-.-1 hand into
place Min.O-Matic sets up
your cholce of basicthythm
automatically
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Fords new
ClubWagon
is here

e e o —

with new dimensions in comfort, :
«new air conditioning, |
..1EW Steering ease! \:

- . M S N y—_— T a T Tl nd 4 ™
For king-size families or for king-siza loads, Ford Club

Wagons are (he handiest wagons yet
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The front bucket seals cradie yau 11 new Tull-1oal N -
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Hoam the wide world

From |F|:|r.'|.': ISig 10 polar ice feld

peaK to the limitless frontier of space, the golden-bordered
MATIONAL GEDGRAPHIC takes members on monthly voyanes of discovery

‘ram ocean fioor 1o wind-swep!

' the family a unigue, stimulating view of our

orings everyone
changing waorld it NATIONAL GEOGRAPHIC
with your Triends. us e fo an the third page of this magazine




It’s easier and cheaper than ever to get to Portugal.

A new undersea cable system has been opened between the U.S, and
Portugal and station-to-station rates are now available.

For example, it costs as little as $6.75 plus tax for a three-minute
daytime call to Portugal.

If you call at night or on Sunday it’s only $5.10 plus tax.

Long Distance is still the next best thing to being there—
and the cheapest way to get there.




When fishermen Afst =aw otlmen drilling
in the Gulf of Mexico some twenty years ugo,
they were shocked, ““The ishing will pever be
the sme, " they snd. And they were nght.

Nearly a thousand ail-producing i'ljdth:lr‘nﬁ
now rise from goll waters and the fishing 15
belter than ever. Far better, \

Not anly are catches more abunidant. '-}'hr

variety = more interesting. At least a rJ;,.I £
species of fish, which were seldom seen :11

Mr”

The fishing is

ares belore, are turning up near the platierms,
Among thess are the aristocratic pompano.

And the big fellows ssem o be moving
closer too, The annual Tarpon Rodeo at Grand
Isle, tn the heart of Looksang’s offshore otl-
helds, s now one of the largest fishing contests
in the Unmted States.

Jersey's afhiliate, Humble (4l & Re |'JJ'|!iTI|:’
Company, operates many of the offshare
Here's how they explain the fish [_'-.‘||_-n|_ui'-_1_-[u_|[1_
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better than ever.

When the legs of a platformare thrust into.  about the waters in which they stand.
the ocean fioor, they attract vanous forms of By the way, commercial fishing in the
marine life, such as plankton, algae and bama- gulf is going great guns too. Trawlers are now
cles. These attroct smnll Gsh. And the smiall fish  catching over four times the weight of fish they
attract big fish. And s0 on and so0 on, in the  caught in1940.

fish-eat-fish rhythms of the sea. Standard Oil C

For Jers=y or Humble to claim credit for
this natural process would clearly be absurd. (NEW Jersey)
We stimmly point out that it might not happen
at all if we ran our oil platforms without carmg @




See the art that turned on Picasso.

e

See the influence of African art
in the portraits of Picasso’s cubist phase

see s colors and broad strokes
i the work of Ferdinand Leger,

e the impact of it in those
strange, marvelous long faces of
Modigham

Take a ook around South Africa.

ot far from Pretoria you can
stop at the N'debele village, where
masterly women artists create abstract,
geometric murals on the walls of their
houses

While vou're in Kimberley, visit
the Bantu Museum. Here you can
actually pick up fantastic masks, sculp-
ture, pottery, and examine them at
close range, feel their shape and weight.

You'll want to bring home
examples of Affican art and artifacts,
And you can. In the shops and the Indian
Market vou'll iind masks. Pottery
Weaving. Stone sculpture, Wood
sculpture. You can even take home a
warrior s shield as tall as a man

Prices are incredibly low. Walk

off with a Zulu axe for 32, Or an African
mask for 1/10th of what it would cost
inthe LIS

Inmterestingly enough, these low
prices apply not just to art, but to
evervthing,

A tourist can live guite comfort-
ably here for $10 a day

South Africa 14 almost unique
1n s striking contrasts. With its modern
cities—like Johannesburg, Durban,
Cape Town —vou'll discover both
primitive life and present-day luxury,

Fastest, easiest way to get there
is with South African Airways, A
Boeing 707 Stratojet will wing vou down
from New York via the most direct
FOULE,

Your travel agent will help vou
get the most out of your stay, See him.
And let him paint you a picture of
what vou can see and do there.

S A AF]

SOUTH AFRICAN AIRWAYS

Come with us.
A little off the beaten track.



-
|
i
i r
i
= 3
i -
L F
il
.
T ¥ L ™ i rm
1
r b R
. n : i
3 I
: 23 -
L o
o Pk i, T
[ 5 | w
L L
- T -
i ilas
i .
. i
i
= - . |
[
%
¥
-
]

= = - = =
_!.l:_ . i . e — ‘—ll—\- E
||:F.-_._.....: ﬁ:__.—.I._,—-ﬁl-,- i "'"'_"'-."'E"""i' i »
:' '.-.:" "r.l . e B II i = W i : ."'I IH: | i i " - .: . -l-—j_ &L 'l.'
d L. 1 i

FICQHS

ressogroph




Hold the metal that's going to Mars in your hand. And wrile.
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You'll de aloton aur dishwasher.
So buy the dishwasher you can depend on.




The
color port

The Arposy 15 a whaole new breeed of portalle
ealor TV, For example, ite picticre is
act sharp e pdded & knob that s
vou soften the mmage to your thste
It slimmwr on the outsade. wagrher
on the inside, 'with the casiest-to
st viee chissie ever buill

“wew
wlommer tube. The IH” (diag. ) eolor pictam is bright,
mnd 16 exceptionally detailed because of the mew
1 10-kogress pioture tubw ot hors are 90 degreest. The
plectron begms that “paint” the picture on vour
screen bravied o shartor distanoe, so they armve
with unusual sharpniss and precision. The new
tubw also permils & slhinuner. Mo
[ portable designa. actually 47 sdim
et Ehatt compairnbne miklisls

Inside, the Argosy is u triemph of
TR0%. salid |_1'|l.'4.'t!u11i1' 1'11'_1;r:|1‘:'i!|!: his chuassis

state chassis. 15 100 aobid state, Tabws that can
detériornte and case colors Lo lade. shift or wash
it have bevn repinced by advanood =abdd siate
commponmnite. The resall: o reliable. cooler-running

sy: the best
le ever built.

porwer plant capable of much more consistant TV
sigmnl processing
Uhe pwoddiular desagm of e chas=srs, ealled " Trans
: Viste”™ WK, moarks amncther drs:
matie mhvanse. Most sed fonetions
have bovn prouped on 11 remon
atwe circint oands —woe call tham
AcvulCiradts Should mn Accu
Circuit failure occur, the service
‘Iq--r|l.:1||. 10 lesijgbams s
taulty board and snaps o fresh one

DA ATRUR

-.: 4 e y .r“
Artulrcuiis,
in place. Stmple a= that,

This extroordinary television set comes with an
extranrdinary warranty, which we're proud to
dieseribe below Basdeally, #1's a [ull vear's cosverngn
an both part= and labor, plus Dwo vears on Che pic-
Liaee totwe ot this service apvtiey af sour chobes,

e Arposy: you com buy o chaipes onlor: portabbe,
but vou can't buy. a

bt tesr oy ot ANV DOTCE.
See for yvoursedf mt your
HOA denler's,

S ATED 1Y AL EFFTIES

ARGOSY I-YEAR PARTS AND LABOH VCOYVERAGE ~ BASIC WARNRANTY FROVISIONS BUA S res
Haarantes o the lyee recial prarenser char. for gop fell rour beram che dase
d puirithae FUA C orporwbeon wll puey o bebor chaerpes e repesie of detscno umil wall mushe sranishile mgljeeawmie lme uep
T e b Ll iy ) el iph o8 safre n essse Brereidiriatam b el Ea [ s g s e - tuisid s
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Behold
the Computer
Revolution

BY PETER T. WHITE Nuiona! Geographic St

[itustrations by National CGeogriphin f’ffr'r;-;:Jijiir[T'a

BRUCE DALE and EMORY KRINTOF

Y WIFE IS MAD AT COMPUTERS, “Those awful
I‘\iiﬂrl: machines,"” she calls: them. "How they mess up our
cridit card accounts] Imamne sending a bill for $232.24
EVEryY manth jor lour month= alter youve pead itl
But I'm not mad. hat mixup was se
Ued after hve months; and we never did
ee] as computer-harasseod as some Amer-
ins, notably the Kansan repeatedly re-
minded that his department store bill was
“overdue in the amount of 300007 At Lnst
e oo managed (o pacily the Computer
with a check for 500.0
In noway, though, my wife is right. After
a vear of looking ¢losely al compulers—at
what they are doing all over the country,
what they are hkely to do before long, and

'-_.
-l
= B 3 g -_. -
= poI3sdld
) L

what their effect= are expected o be upon
s all pnd upon our descendants—I must
sav that the<se machines are indeed awiul,

i st aboil éversy siense Lhe divchonires

Ass1T o that word: insprie orend, an-

|
mhimge, objectionable; solemnly impre : this 1R o '
: . : ' » i i AL arimnal
Vel chmmanding reverental (ear or pro-
| : e thud pieolodndts mliuenges th
found respect. sublimely majesti outse of science, g FRmen

!'I :;Il. l'-.III I [ongned ey L L A | av'ery 11



Bringing the blessing
Dfeduﬂaﬁqﬂ  Face 1o fuce with a classroom friend, six-year-old Shidlia Brun

i - 1 - } 1 r
Wliasiastpepl, Taking burns with her chissmples, Shebly telentmhes hersell egch day by pecging









Behold the Computer Revolution 307

thinking fundamentally changed. It began
with my first inkling of how signihcantly
computers are embedded in our eversday Life.

I take my =alary c¢heck to the bank. The
check s imprinted with sharp-cortered num-
bers in magnetic ink that can be read by
computers. A computer credits my account,
and sorts all the checks recetved 4t my bank,
for forwardineg 1o the bank< on which they
are drawn. Another computer will charge my
emplover’s account in iy hank

In this wov our commercial banks handled
20 billion checks in 196% As the Bank of
Americy, the Nation™s bigeest, puts it, “Had
wie not started Lo use compulers Vears agn, we
coon wioilld have had to hire every adult in
Californin to help with our bookkeeping™

Machine Keeps Track of New Numbers

I pick up my telephone and dial a number

An aperator’s vaice cuts in and savs, “May
I have the number vou are calling, plénse?”

I saw, 8571007

“Thank vou.” savs the operntor. Now an-
other voice tells me: “The number vou have
culled, 355-7170, has been changed. The new
number Is 835-7535. ._.."

That second voice came {rom a Computer.
While I was saving 555-7170, the operator
punched those numbers on a kevboard. She
thanked me, pressed a key marked “Start,”
and the computer ok over

It reaehed into ite memory, or storage unit,

The patient that
always comes back

Lifelike in itz apparent disiness, a plastic-
skinned manikin known s Sim One—for
simulated patient No. 1—serves as o dura
ble guines pig for an anesthesis student
and his instructor, right, ot Aerojet-Cenerat
Corporation’s  Electronics  Davision  in
Azusa, Californin. Diriven by a computer,
Sim regcts to their ministrations by deep-
ing, coughing, vomuting, changing his
breathing rate, even temporarily dying. As
the student tilts the head (o insert a tube
mto the windpipe, the imstructor stands
near A console thul permits him o vary
Sim's reactions From the monitoring of
intenstve-care patients to the sending out
of hospital bills, computers have swiftly
become medicine's newesl parinors.

EFTECHENET P press b 0 Ra e SITREERRD EiETE

to match the old number with the new num-
her. Then it fed the new number into an
audio-response unil, which contains a vocals
ulary of prerecorded phrases and numbers
{from zero to nine, to assemble a message
custom-made for me That was the second
vioice I heard The operator wis through with
me fn seven seconds She would have taken
at least three times as long if she had had to
do the whole job by herself. _

similarly, before the auvtomatic dinling of
long-distance calls, an operator had 1o write
down the time and charges for each call Now
more and more computers keep trick of that
and <end the hills, and the telephone com-
panies el along with about 170,000 long-
distance operators. To handle today's volume
of long-distance calls in the old way would
require nearly 750,000 operators—equivalent
w all the unmarried women in their thirties
now in the country’s lnbor force.

At this point 1 paused to look into the
nature of the computer itseli

Like all machines, it transforms things, as &
luthe shapes a chunk of metal into & useful
part, or & tvpewriter turns the touch of my
fngers inio words on paper.

The computer transforms information.
This sounds simiple, but it 15 in fact the basis
of all its awesome power. How so? Because
the information going in—in the form of
numbers, letters, svmbols, and even pictures
—can be made to represent o tremendous
variety of things, And the numbers, letters,
and symbols coming out can be made to pro-
duce, often without human help, a tremen-
dous vartety of dction, as we shall see

One more thing to remember: The com-
puter transforms information by electronic
means: To enable the machine to do this, the
information, or data, going in must first of all
be put into a form the machine can come 1o
grips with, For most computers in.use today,
the data je rendersd into the so-called binary
code, in which any number, or letter of the
alphabet, can be expressed in terms of Just
two digits, 0 and 1. (For example, the bhinary
cquivalents of the decimal numbers one
through ten are: 1, 10, 11, 100, 101, 110, 111,
OG0, 1001, and 1010.)

Insitle the machine, those binary digns—
0 and 1—are represented by switches that
mav be either off (for 0) or on (for 1). The
machine, in effect, consists of hundreds of
thousands of tiny swilches, They are grouped



They make
computers work

{ | #xas Ivioian 1 Bl

heoreticinn




e

(i1

flall)
[




Computers
against crime
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Into five units: Inpul Storage, or memory. Cantrol, Process
e Ihﬂlq|

he input uhit =enses, or “reads.” data in binary code
[rom VArious sources; such as:
¢ Punched cards, each with hundreds of spots in which o
hole may be punched. A hole may represent 1, no hole s
represent |
o Muprnetic tape, with more than o thousand spots per inch

spot maenetized 1in one direction represents ) 4 spod

maEnetized 1o the other directon represents |
* A kevhoard. When a kev is pressed, the letter or numbe:
it represents i3 dautomancally encoded mto electronic mm-
nulses corresponding to ' and |'s
. A |gr antenna, of a4 TV camern The data they gather
|

s Sbs0 turned Into elecironic mpli=es represenling Dinars

s and I's
Chitput Appears in Varied Forms

Unce sels of binary electromic mmpulses have been put
Inle Lhe machine, they dre ready o e mampuinted by th
almast indescribably complex interachons of the memaory
onlrol, amd processing ymits—that 1s, to be added together
g to e subtracted fran others, of to be ﬂTlrJ-TIIHH|HHPJ
with ¢iach other, in short, to be processed. Then the output

util deltviers the results, which can bie madle 1O appesr in oo

VATIELY O WAYS
I Lnar il ofn punchedd cards Or moenekn Lape M

decoded into decimal numbers and letter the alphabet
wnd- primted by oan electnc typewrnrter or other muachiane
such as the one turnihe out the mathing labels far 6, 9000, (00
oples of this magazine. Or displaved on a cathode-ray tube
imilar to thot of a TV set. Or put into words through an
pudho-response undt, such as the one | beard pfter diniing
that telephone number that had been changed
Al Bitcanse 1t's all done by whiat 15 bhasically the switch-
ine arcund of electromic impulses, the work af this most
pstomshing machine man ever bullt is known by the modest
i B et Fond 'MIJ!HH-P"IH;“
For a modest but far-reaching example, | dnve toa Jr
Hot Shoppe tn northwest Washington to get a Rovalburger
Che el @t the checkout register punches a key marked

R o ol pop Ty heck: 55 cents =L4'|nrp'|'w
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Anatomy of a computer
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SHEPHERD of a steelworks,
an unseen compuler
watches over an automated
inferno at the Granite

City Steel Company in
Illinois. Controllers, sharing
air conditioning with the
pampered computer,

monitor panels showing
temperature, dimensions,

and speed of the glowing strip
of steel as it goes through
powerful rolling mills at
center. Hidden sensors
constantly scrutinize the

process. Should the product
stray from programmed
specifications, the computer
automatically carries out
proper adjustments.

EXTACWAGME BT FMOAY EMATOF (E) W.8.5.
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is eonmected o our computer here, and the
trooper gets his answer within 90 seconds;
before he has to let the man go.

“Or if he chases n car on the hghway, he
can check out the lhicense plate while travel-
ing only three miles. Could save his life, if he
i5 told the man is armed and daengerous.”

The anticrime computer’s jobis a miatter of
electronic matching: The Vespa hit at 11:38
wis tvped in thus: asosfaz/o7/Mo That stood
for license plate B 505, Arizotia, '67 motor-
cvele or motor scooter. Had there been noth-
ing to match in the computer’s storage, the
machine would have tvped back: 8O RECORD.
But the match was made, which triggered the
outpouring of the stored information.

“We also put in stolen securities,” the n-
spector said, “and boats, aircraft, snowmo-
bilee. About two million records. By the way,
Myr. White, what is your daté of birth?"

I siid May 11, 1925

He typed DCFBIWA. NAM/WHITE, PFETER
DOB/OST125,

The machme typed N0 RECORD, and the
inspector bade me goodbye

Computer Solves a Builder's Nightmare

| drove to the Potomac shore, to the Water-
gate complex—hotel, shops, offices. and aparn-
ments—I{our vast and unconventionally curvy
buildings: a monument (o computerization.

The reason is that o little is square aboul
these buildings: All those curves, so harmo-
nicus to the eve, are far from symmetrical; an
architect’s dream but a construction man’s
nightmare. The project manager supervising
the erection of two additional high-rise build-
ings says a computer is saving s sanity.

“Each concrete floor reaches out to ashght-
v different edge, Those glass walls are really
hundreds of separate windows, set in hun-
dreds of steel frames, each of shightly different
hreadth! To get the necessary specifications
tnkes hundreds of thousands of calculations
Even if we could get enough engineers 1o do
it. they'd each make lttle errors, and the
pieces wouldn't fit properly.

“Spe—one computer furured it all 1t sends
specifications to the manufacturers for each
window and frame. Each arrives labeled s
to precise location. Excuse me”

He turns to a teletypewriter that spits out
hlocks of numbers.

“A lady who bought an apartment on the
eleventh floor wants a wood-burnming fire-

National Geographic, November 1970

place,” he savs “Now the computer tells us
how we can put in a chimney for ber without
messing up the apartments higher up.”

To learn how one operales computers, |
entered 4 special school in Washington. The
teacher <aid, “We don't just leed data into
the machite, we must also put in instroc-
tions. First we analvze the probleme Then we
write & solution as a logical flow of consec-
otive steps,”

And so we drew up a flow chiart, 4 sequence
of concise instructions, in this case, the pur-
pose was to turn out o factory pavroll

IF HOUHRS WOREED GREATER THAN 40, GL)
TO OVERTIME.

IF SOCTAL SECURITY AMOUNT 15 LESS
THAN S0OCIAL SECURITY LIMIT, GO TO DE-
DLUCTTION,

IFBONDS EQUAL 51875, GO TOBOND—BUY.

And a lot more instructions. Finally:
WRITE CHECK FOR NET PAY. And 5TOF RUN

All these instructions would be encoded
intn series of electronic impulses and fed
into the computer—to set a lot of the switches
inside it, =0 to speak. Incredible, how much
switching our instructions would unleash. To
do the datn processing necessary for the print-
ing of each pavcheck. crcuits by the tens of
thousands would be switched on and off, all
within a single second!

And how marvelous that we didn’t have Lo
worry much about the inside of the machine:
the mass of wiring linking masses of minus-
cule parts. But of course we weren't studving
iy become engineers. We were learmning to
write recipes for data processing; of, &s the
jargon has it, to write computer programs. 1
wits becoming a programimer

The teacher suid, “ Ay well-defined proce-
dure can be programmed.” But how can one
define the ever«chanmng factors in an indus-
trind process well enough so that a computer
can tun an oil refinery? Or a steel plant?

The teacher said, “ A properly programmed
computer can control and modify s own
operation.” Many measuring devices keep
watch on the process to be controlled. Their
ptitput Is turned into electronic impulses.
These are continuously fed back into the
computer: which in turn sends out impulses
of its own to continuously adjust the machin-
gy necessary to refine crude oil into gasoling,

O to mix the ingredients for steel in a fur-
nace, and then fintten fat mggots into sheets
thin enoieh to sheathe cars and refrigerators
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Behold the Computer Revolution

(pages 604-3). Or to lnunch one of NASA's
rockels into space. That process—requining
sp many things to happen so fast and so
accuratelv—eould never be managed withoul
computers.

Before such a rocket can be lnunched; hun-
dreds of programs must be wnitten, contain-
ing hundreds of thousands of steps. That
requires hundreds of programmers, and a lot
of programmers can make a lot of mistakes
Errors; or bugs, are eliminnted as programs
nre run for testing, or debugmng: Just the sume,
an undetected bug disabled the F18,500,000
Mariner 1, so that instead of flving to Venus it
had 1o be destroved barely five minutes after
take-off from Florida

Alas, how tricky it could be justto program
a zirl o crossa road! I had learned that from
i film which, to illustrate the pithalls of pro-
gpramming, shows her holding a walkie-talkie
and doing only what she is told to do

Take o step forward. Hove you reached
the curb?  No.

Take a step forward. Hove vou reached the
cnrli? Yes

Stop. Look to the lgfe. Iy there a velncle
within 60 yards?  Yes

Iy theve o vehicle within 60 yards?  Yes

Is there a vehicle smihin 60 yards?  Yes

What went wrong? The girl was stuck be-
cause the programmer forgot that vehicles
can be parked. He should have asked

13 theve a moving velticle within 60 vards?

The reply would have bieen No, and the
next instruction could have been Cross e
v,

Something like this hud happened in that
department stare's billingoperationin Kansas,
the one that produced hills for S000, re-
member? Something was missing from the
flow chart for that program, m slep saying
“Teat for zero. If ves, send no bill"

Now that 1 knew how demanding it can be
to work with computers, and bow frustrating,

Shakey the robot

L

| could see why extra-bright programmers
can earn 320,000 4 vear al age 25. Why they
sometimes chew their nails and pencils around
the ¢lock, and snap ot their wives when they
finally get - home. And why one night a pre-
grammer fired two bullets into a computer
Unemplovment checks were late that week in
the vicinity of Spokane, Washington

Machines Keep Track of Fashion Trends

To celebrare my escape from programming,
my wife and [ sent a lot of electronic impulses
fiving. We headed for a suburban Washinglon
department store, and she chose a dress. The
salesgir] tore off a portion of the price ticke
that had n mass of holes in it (page 61.3)

That mght many such stubs would go
through a reading machine; it would trans-
form the data on the stubs into holes in punch
cards, ready for the computer

Next morning the dress buyver would have
i report from all the store’s branches, show-
ing just what dress stvles were selling best,
s she could reorder [ast

I stopped it the store’s theater ticket coun-
ter. Any seate for the musical 1776 in New
York tomorrow? The girl punched a key-
board, and the answer flashed right back on a
little screen like that on o TV set: N101 and
102, fourteenth row, center. 1 said all right.

The girl punched another key and our tickets

were printed out then and there.

Theé morntng after the show, I kissed my
wife goodbye, picked up the phone, and aske
an airline for a seat to Dallas. 1 couldn’t see
the reservations girl, but I knew what she
was doing: punching keyvs, looking at a little
TV screen, then punching in my fight num-
bier, date. destination, and name.

Ardd something in addition. Bid T want
steak or lobster for my dinner? Steak! 1 was
off to see H. Ross Perat, the celebrated com-
puler tycoon, in Texus (page 595)

Mr. Perot had responded to a widespreal

With u whir and a wobble and a chirp from its

radiv trancrmitter, n man-high mechanizm named Shakey prowls i reon al =stanford
Research Institute in Menle Park, California; Challenged to discover a path through
a maze of obstacles, Shakey starts out ut the left side of the electronie mag ot {ar left.
Following a dead-end path, it gropes forward, senses obatacles with its cat-whisker
untennas, and ultimoately zigzags to the goal Asked to show how it would return,
Shakev's computer intelligence—a PDP-10—recalls the obstacies ¢ne auntered and
draws for the robot g correct path, shown as R-to-G on the right-hand map. Scien-
tists mt the institute think mochines like Shokey could semeday explore dangerous
environments such as those man mizght encounter on Mars.






Behold the Computer Revolution

need. Muany a bhusingssman eager 1o benefit
from computers had learned the hard way
that one can't simply buy the machines, plug
them in. and expect them to do just what the
salesman promised A procedure taght take
only an hour to run, but the necessary pro-
gramming might have taken a vear.

Even little changes in a program consume
much time and nervous enerey. And a switch
from one computer system to o Dewer one?
Programmers guitting in a hoffl Accounts
mixed up by the thousands! Chaos! No won-
der many corporations find it best to let some
hady else do their data processing for them.

21000 Check Tums Into Millions

Many men have discerned this need und
scores have invested to profit by i, but none
with the tauch of Mr. Perat

(n his coffee table 1 saw a 51,000 check
framed in silver. “With that 1 started Elee-
tronic Data Systems,” be smd, “m 1962, when
I was 32" Eventually his company issued
shares to be sold to the public. These soon
rose in vitlue, to such an extent that the shares
he had kept for himsell were now worth
spvpral hundred million dollars

The brightly lit hall where T watched his
computers at work looked like any other com-
puter center: False flours, to accommordate
thick cables connecting those massive steel
cubinets, in pale blue and pale gray. Reels of
magnetic e, spaurting and stoppme, guietly,
behind plates of plass. Machinery printing
out 1. 100 lnes & minute. For an insurance
company, o bank, a brokerage house.

Mr. Perol sadd, “My sécret 5 to hire meh
who are smarter than 1 am." Ten of his em:
plovess had become milhonares toa

Next to doezle me with computer downgs
wits a0 pigtailed first-grader named Shelio, in
MeComb, Mississippi (pagtes 594-5) 1 watohed
her at the kevhoard of 4 Teletvpe machine as
she hunted and pecked with slender hngers

The machine typich: 6 — 5=

Shelia pecked in: 1

Machine. 4 + 3 =

Shelin made it; 7

Quick tallies on the Big

Board

il

Then came the thing that impressed me so,
Mochine! 5+ 2 =LC 4+ 3
C=__

Shel, quickly: 4

1 hive since been assured that this 1= not an
uncommon accomplishment for first-graders
—that's the sort of math they dare taught now-
adavs But net many s vel are drilled daily
by computers, as were all the pupils in the
seven elementary schools of the McComb
school district, It was an experiment then,
piped in over telephone lines from Stanford
University in Californig. Today the MeComb
schools have a mini-computer of their own,

The maching summed up. 16 PROBLEMS
WITH g4 PERCENT CORRECT IN 168 SECONDS,
GOOD-BYE, SHELIA. PLEASE TEAR OFF ON
THE INYI'TED LINE

“The machine doesn't allow the mind to
wander,” snied the district superintendent
"Soame leachers were opposed. They thought
it was just plav. But our test results show
significant mmprovements in the children’s
muthematical ubilities. So what if it's fun#"

I noticed that among Shelia’ clasmates
none goi quite the same problems A little
boyv named Kalph was @mven only the simpless
additions. T 22 + 33=__ he replied .. The
machine tyvped, NO, TRY AGAIN.

Ralph thought and thought.

TIME 15 UP, ANSWER 15 53

Ralph said, *It's a good thing. it tells vou
when vou're wrong.”

The machine does o ot more than that. As
soon as a pupil types in his first nouome - and
identity number, it iinds his Qe and provides a
drill custoim-made on the basis of his previous
performances, geared Lo hisown pace of lenrn-
ing Teachers g@ daily summaories, reporting
on each pupil's progress. and periodic print-
outs of grades, saving paper work. 1 special
vounseling seems advisable, the child’s file
1« instantly available for review. The teachers
stll tesch The muaching provides drill

Oh, oh, oo more: drills todayv. All the ma-
chines are out of order. A day later, they type
out an explanation: STORMS HAVE BEEN RAG-
ING IN CALIFORNIA .. PMOWER FAILURES

As traders mill about, an offi-

cial repurter af the New York Stock Exchange hastily jots on a compiiter card the details
of & sale—ibe stock, its price, and the number of shaves traded. Insected in the electronic
reader heside him, the information will lash almost instantly on 9000 Exchange tickers

and display bodrds pround the workd,

Ll = - g 1
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WEARENHD CIRCULITS WITHIN COMPMINENTS
THAT MARE UP A COMPUTER IT TAKES
LONG HOURS AND CONSTANT PROBING TO
TRACK DOWN AND REPAIR THEM ONE BY
ONE. ..

Those are the ills computers are heir to.
There are more. Excessive humidity can make
them go havwire. So can the sibration from
heavy traffic. And particles of tobaceo azh
can mix up the impulzes stored on magnetic
tape and produce errors,

Exusperated Student Gets a Warning

As 1 traveled on, 1 was impressed by the
variety of sophisticated programming done
for the benefit of students nowadavs 1 sam-
pled the computer-assisted instruction avail-
able to all the midshipmen at the U. S Nayal
Academy—physics, electrical  engineering,
eeonomics. And 1 ook a geography lezson
myseff at Dartmouth College

Please keep 1 mind that there is no human
being at the other end of the line, just a well-
progrommied computer,

HI, 1 AM CALLED MISS TELETYPE—WHAT
WOLILD YOU LIKE ME TO CALL YOU?

FETER.

HELLO, PETER! TOGETHER WE WILL LEARN
THE LG OF LOCATING A SET OF CLIMATE
IMTA OGN THE GLOBE. . ..

I was given climatologicnl definitions, plus
information about average monthly  tem-
perplure ranges and avernge enintall for o
real but unmidentified place—interspersed with
quistions 1 was o answer in my own wirrls.

Step’ by step 1 Jocuted the place in the
Northern Hemisphere, in the upper mid-
latitudes. I did fadely well but not for long

BE SERIOUS;, PETER.

| confess that | became undulv exasperatecd.
I tvpeel in an mtemperate word. Miss Tele-
tepie reacted immedintely

GOUDNESS—SHAME Ox YOU N WATCH YOUR
LANGUAGE OR TLE UUSS BAUK AT YOU.

| was ashomed, I huckled down

VERY G,

EXCELLENT, PETER

PERFECT—THAT WASN'T HARD, WAS 1T!

S LONG FOR XNOW., PLEASE GIVE ME A
CALL AUGAIN—SOHN.

| puid my respects to the professor who
had programmed Miss Teletype. “It's not all
thist hard.” he sad. * You know-—you present
things logically, vou try o anticipate what
might hl'r.T];w!n."

An even more graphic lesson awaited me
at the Massachusetts Institute of Technology.

B2

The associate dean of enginetring took me
t & desk equipped with a TV screen, a key-
bourd, and o so-called light pen all connected
to the same computer,

“Tuke the pen and draw on the screen,” he
siicl. “Lanes of light will appear on the screen;,
in the path of the pen. Plegse draw a child's
set of building blocks. When veu are satisfied,
press this kev—vour drawing will be stored
in the computer’s memory.”

I was creating a model, so to speak, of a
¢t of blocks Tt was in the form of informa-
tion stored in the computeér, répresenting
algebraic  formulas based upon lines and
curves. No nesd ty worry about the mathe-
muatics, though: the computer's program took
care of that.

“Now watch,” sad the dean, *1 can com-
mand vour blocks to become larger or smaller
I can change their shapes. And rotate them,
to view Lhem in different perspectives. 1 can
arrange them os | like; | can erase them.” He
did all that, moving the light pen, pressing
kevs. 1 had never seen a lancier toy.

Computer Models Help Decision Makers

“In the same wav,"” said the dean, “we can
create o model of something we renllv wan)
1o build. A schosl building perhaps, or o traf-
he interchange. Then we type in information
on the physical site, on design requirements,
and human considerations, on many factors
affecting our project. The computer calculntes
these, and we can modify the model accord-
inglyv—add parts, delete parts, change some.

“We look at various stares of modification
We mensure the effects and the costs. We are
stmilating things that might happen—to find
the best choice, to make the best decision”

In other words, fguring out a lot of things o
It faster than many men could with pencils?

“1 think vour analogy is unfair to the com-
puter,” siid the professor. *We have g brand-
new capability here, to do things we couldn’t
do before, to explore so many possibilities. Ta
let the truly creative man use his mind freely.
An incomparable tool of exploration ™

Modeling! Simulation! Much arrcraft de-
signing 1= done that way nowadays (page 615),
An engineer with o light pen draws a cross
seciion of a wing. Then, in efect, he tarns his
computer into a wind tunnel, subjecting the
wing o simulited stresses.

He changes the shape and dimensions of
the wing. and when the results ook good 10
him, he presses o key. Thervupon a computer-
controlled  plotting machine will draw a
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LETTHIINE (AT B il ] N | P LeE=LIT 1 o
“"The Fisherman™: A computer; programmied 1o
draw i human {ace; suided 4 plotter that turned
oul this portrai with Oriental fentures

“Oscillating Wastebasket™: A
University of Toranto programmed the compuler

that produced thi

=tudent at Lhe
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the spread ol blight in a mathematically simu
From an analyvsis ol
U'niversity of
L show

lated field of tomatoes
flata, A
Michiman simulatles erosion
cessive computer-printed profiles how  the
Colorado River cut the Grand Canvon
SUOTES Of MAJOr COMPanies use siumuiation

g I-. |_'l.'-i"|:lJ_'E'-| At I.“':
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If car production drops, what's the effect on
the steel industry? How

IS Fisi l-.rrun- 11 1= ':'l'i_-.l.' En SWili | tor mluri-

e can

|'--|||||'r

_— -

i wire lor winding transformers?

And how was the duck shooting last vear?
How s duck breeding coming alongin Cana-
cad From such information the U, 5 Fish and
Wildlife Service creates a model to simulate
duck populations for the coming segson. Lo
decice how many hunting davs Lo permil

It woulel take all the pages the GEOGRAPHIC
pablishes in a year just to hist all of todny
l.lllr'|!-|||||l:'.' -‘F=]-|I-.'_;|_|'|-I"-'||_-

science Projects Stored for Reference

Rack

wlH L]

n Washington, I visited the Smifth
nastitution’s computerized
Information Exchanpe

|
| by
i b I | T
KResenrchers send 1n
hricd summaries of thetr projects, to be stored
tape. An wrcler
pDrint-outs re=eareh
underwav in his field, so 1

an magneti sClentist can

cormputer dlescribing

wit he won't stnrt Lo
do what somebody else 1= already doing

| ki |'|'|r-|'-:'1,uT -..'1'.'|:| |'_-||_-' i;]i_l_l_f ::I'IIII.‘T IIKIENHRI
active projects on tape, lots of them employ-
ing electronic data proceszing. "1 suspect that
sing .-|:|1|J|J!-.'r'~ 1F1 T|'_":i|_'.'_[T|_'|‘| 5 ||-|_-|'-|a|[|_=[|u_ s
coOmmon as usinge the microscope.”

Computers monitor experiments. 1 ey ana-
e, tabulate, and sift bndings, thus fostering
Felalinm-
shipé and proving new theses. Not onlv in the
phygical sciences hut also in biology, in arche

the discovery of newly appreciate

ology {see the article beginning on page G341,

and 1 the humamties gs well. Throurh anal

vals of the recurtence of certiun words, a com
puater furmished convincing evidence that 11
Federa
been written by Hamilton were by Mudizson

By now | longed [or a rest from computers
Hut with

their daly diet of computer-related ems

151 [’~1||L'r- widlely thousht 1o havi

| couldnt avoid the newspapers
* Computers i hosptals anodvze electro-
carcdiograms and brain waves, they monitor
patients’ progress by continuously measoring
nesret and respiraiory Iunctions, t(emperalure,
and blood pressure

* Uomputers in state and municipal emplov-
ment agencies malch jobr applicants with job
igtings that are truly up to date, so that a
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man won't go after o pasition that wiis filles

LW Qavs Delore

* { omputers lights at city

intersections, chaneing the sipnals in tune

with the over-all traffic situation that vers

moment.
I whso read that computer-made music i<

ok e

control tratho

ns scanned by many sensiors

pages bIx-UL 50 15 DUsIness in com-
puter-written horoscopes. For 220, one gets
reams ol advice and predictions
reliable, it
[_-|II1'I;','-||I,|_'Fi:_-'-|_-|J_ i
People love them, even though o computer
vnoe matched brother and sistes

And ¢rimed Twao bright young men fron
sorth Coralina are in jall now, butl for a time

EVEry [t as

seems, as any other horoscope

ptine services tlourish Loo

they were niding high with an antl-poverty
ngency in MNew York City, They mode o com-
puter turn out thousands of checks Lo nonex
Istent yvouths working at fictitious jobs. Then

ey Badl a ot of §

viase checks coshed, collect
ing seversl hundred thousand dollars

High Hopes for the "Beep-boom™ Svstem

| weok to the road sgan, o discover whial
electrpnic data processing 15 doimng to wariare

The general who heads the U S
LComputer Svstems Command gives me &

ATy s

plimpse of the automated battlefivld of t
future, where f(ar-off detection
sensors, feed data 1o tacvucal headoguarters
by radio

apme

devices, or

The compuiler
evitluntes what et them off, 8y enemyv tanks
of o certain size, It picks oul the right artillern
preces, orders the right fuses, aims, fires! N
tume wasted, We call it ‘beep-boom "™

Vhis new system will soon be tested on

pnsnts po “heep

maneuvers, and the general worries lest |
jump o misleading conclusions

“Homemboer, the decision= are still up to the
he says: “A computer program

has value judgments bullt into it—it says

commanders,”’

when certamn conditions are met, o this way
But a commander can punch different coteria
info the PIrogTam Aned he stavs always in
commiend because we put him either on-line
as we say, meaning the chain of action passoes
through him, or we put bhom off-lne, meaning
e commands coming
outl of the computer look good to him, he lets
them be carnied out. If not, he overrides them,
with a button.”

How can electronic data RroCessIne gssisl
a commander under attack? During & Nawy

he dets as a monitor, IFt

St “Remole Sensinge MSew Eyves 6 See te Woarlkd,
s Renmweth F Weaver, GEnGuAEIC. lanuary 1980

demonstration at the Fleet Anti-Air Warfar:
Traimng Center in San [hego, 1 watch the
WELTMONS coordinalor on on aircrift carrier
make up his mind as enemy planes close in
Irom dilferent directions, faster thian the speed
of sound. Which of the enemy |
the greatest threat ?

1
LATHESS FESEnls

I'he coordinitor sits at a console of the
Navy Tactical Data Svstem, which is fed ba
viarous sensors—the radors of friendly SEVR b3
amdd planed. He button and tin
painted ssmbols jump onto & display screen
ATk |||l-'|i|-|' Hlll_]rul
Inendly ones

[IFesses i

pliries svimbiols shiow

Wielding a light pen, o consale aperator
oUtiines plicralt [RALELE CRlh A Coimpnet r-lim ke
tube @ Lockheed-California

LCompany in Burbank Striving to get the

calhode-roy

ol Wometal

Kevboards to maneuves

maximum number of parts 4

shreet, i

I e | B
e juctures and insert them in a computer
memory. ©This mdormation will sulde & ms-

chine m cutting out the poards
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With his palm. he rolls 4 black rubber
gadget protruding from the console like half a
terints ball. As he rolls it a bright blip moves
correspondingly on the screen: he rolls until
the blip coincides with the closest hostile
plane, presses another button, anid the system
“hooks an' o that plane

He presses a third button. Rows of white
digits appear in his rend-out panel, giving
information about that plane. Its present
course. Altitude. Speed. Time to target, if it
keeps going thi=s way. A greéen digit flashes a
computer-calculated “threat number™, .. 2

e S, The highest would be 7.

He checks on othér enemy planes before
making recommendations w the skipper.
Other buttons will unleash the defense, the
Phantom jets, the Terrier missiles. . ..

In the future, should & real battle be in the
offing, the admiral in another ship may be
able to press buttons to cat in with commands
af his own. 30 may the Chief of Naval Opera-
tons 10 Woashington, S0 may the President
of the United States, wherever he may be

That's the idea of the World Wide Military
Command and Control System. When com-
pleted, it will be the higgest computer net-
work ever built I saw something like that
already inoperation—inside Chevenne Maoun-
tain, near Colorado Springs, Colorado, This
s NMORAD, the North American Air Defense
Commuand, a most awesome electronic datn
processing compiex, emploving 15 computers
and 3 generals

President Himsell Can Go "On-Line”

Information constantly feeds in from radars
around the globe. Masses of indelligence and
weather dath are stored and constantly up-
dated. The job, savs a U. 5. Air Force genernl
in NORAD's Combat Operations Center, 15
to process all this data rapidly; to display the
gist concisely; and, Il necessary, to Lrigger
nuclear weapons [or air defense. Subject to
decision from the President, of course. If nee-
essary, the Presulent would be nght on-line,

“The only nation in the world that can
launch an all-out nuclear strike on s is the
soviet Union,” savs the general, “And 30 our
peest radars look more than 3,000 miles
over the horizon and into the Eurnsinn Lind-
mass, from England. Greenland, and Alaska
They pick up 1 rocket launch. 1s it a test?
Or a space shot? Or an attack on the North
American Continent #

National Geographic, November 1970

“Within a muinute the computers calculate
the trajectory and display the answer. If-it
should be an sttack. thev predict the Impact
area. We'd get 15 to 25 minutes’ warning. A
turget in the north would get less warning
than ane in the south ™

The general goes home and a U, 5 Army
colonel takes over the operotions console.
"There are thousands of commercial planes
in the air all the time, and we don't want to
see those,” the colonel siavs "Hut if one isn't
i a positton. where his flight plan savs he
should be, the computers pick him up, That's
an ‘Unknown.” A red light goes on, and if we
can’t identify him fast, we send up hghters to
take a look.

Radar Watches Soviet Planes

“Of course," adds the colonel, “we routinely
keep an eve on a few ‘Specials’ we're inter-
ested 10" He lights a cigar and reclines in his
swivel char. Sixty-three buttons glow to the
left of him, eighty to his night (page 626). He
[TESSEL 0N,

Onhis sereen appears an outline of énstern
North America and part of the Atlantic. Near
Newloundland glow two dots with tiny tals
He presses again. Letters and numbers appear
alongside the screen. “WN370, the Russian
Aeroflot Hight from Murmansk to Gander 1o
Havana NN245 is going the other wav, Ha-
vana—QGander-—Maoscow.” Another button
brings up a little tnangle off Cape Hatteras:
VEDL a Russian fishing trawler.

The colonel presses the button marked
“World,” and another button. T see the path
of & ~oviet Cosmaos satellite. A blip marks the
spot where iL was a second apo. The colonel
savs, “We track every man-made thing in
earth orbit™

It was an uneventiul night. Cosmos 221
over New York. Cosmos 236 over Anchorage,
Alaskn. The airborne commaned post of the
strptegic Air Command near Kansas Clhiy

Then a red light went on. An Unknown
popped up over Californin, going east,

It turned out to be United Airlines Flight
14, a DMC-8 scheduled from Los Angeles to
Rennedy Airport, New York, with 50 passen-
gers and a crew of 7. It had been hijacked
and wns hegding for Hauvana

I headed back to MIT, whose researchers
developed so much of todayv's computer gade-
etry. What's in the future, for nonmilitar
men like me?



ATHFORT THAT NEVER WAS;
As if seen from a cockpit, a
computer-drawen runiweay

fooms realistically a mile and
a half ahead (top left), at 60

rll‘!EHln'.'Hr.!l FY BRUEE DAL ) NG
feel (center), then a mere 25
feet away (bottom), Finally
the “plane” rolls smoothly to
a stop—or crashes into black
oblivion,

These vivid scenes flash on
the sereen of a new compuler-
ized flight simulator (abore).
General Electric engineers
designed it fo train pilois
without the cost—or peril —
of actual flight. Here a pilot
vecrs the simulator as another
jet appears to streak across
the sereen before him.

Oi7



Keeping America
On the WING s this cavernous reserv

nter in Minmil. Flonda, Enstern Airlines ticke
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\\Qﬁ SAFE FLYING. Rings marking fice-mile intervals frame a departing

Boeing 727 in a double exposure made at John F. Kennedy
tional Airport. The radarscope brings the computer's memory
and lightning reflexes to the tension-wracked task of shep-
herding 3,000 planes a day in and oul of

the swarming New York City area.

Tag b&q{de the blip at upper left identifics United Air Lines
t 799; 32 indicates 320 knots: 120 means 12,000
feet; 3Z is the plane’s file number; and 1100

=

y es the craft sill pass over without landing.
lips without tags mark craft unequipped to

the computer, while those with one-line

3 controlled from other radar screens,

IETACHAONE BY BRUCE BALE &) M.6.3.
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seil, six-wav  power-adjdstable seat elzht
rvpia of steering wheels The computer @r-
ranges for the right parts to reach the right
assemblyv-line station at just the right moment

How manyv 1970 (ldsmobiles could con-

People-picture
of megalopolis

ceivibly be made here. without any being _
: Fed n meal of geography and census

exactly like the other? The programmer

"...-'-.Jr-.'- o '-IIIZ|'|:'|r.'| |||:'||I-
WwWinces; not every oplion €on o into ever il

i ] cFEl A s tram of e |!|-'||||'._|_;-|r'r'1
]'I'.II'-I'I.Li ”I; I.I|-..Ii - |-|-__f|.| ||||||'.'- N | [I.I_ﬂ||._|.rl: il |,'||I-_|: wlntos | owing populstion

progeram, amnd 18 seconds of computer bima lenatties as mountuon peak
tidentifiec] in the inset sketch) The

eraph demonstrales o 1

Fhe answer 1< 61,738 733,548, 151,070,414
What el=ze lies ahead? A ot of compuler-
ized paving of bills. Say you Reep an account

Dmpdier Can Iransiorm ke

numbers into meamngfal deplave

I

in the bank and make a purchase n a shoe
store. The clerk akes your hank credit card,

inserts it into an anachment an his Touch- AEY TO

COSAFLITER - Tin Al i

Tone telephone, amd punches in the PICTLIRE
amount. The bank automaticully de
ducts that from vour account, and
credits 1t to the account

ol thi store

Lsac aned elecirne meters will



b |Ir'||r'.|_'|| L r--l_.-||Iu-r:1-I-m--. =0 Lhat com PLEETS |-'|-'1|_|||- ST |!.;_'. e |||_--|.' WOTRer 1ol o

regrd the meters from afor and <end owt the  with teaffic james in the city will do his fob
hills, They could also be connected to banks; a computer input-output station at home: 1
Cusiomers wouldd then timdd atilins |||.|r-.:|-- N |.|_' WAnts O sP |i|||,|,|_'i;|_'lgl- LrORE COmpai
their monthly bank statements s, he punches s kevboord and they appeat
Your credhit card will be truly on s display screen. I he needs a copy, h

thell-proal: N De vour thumb, presses a button and there 1t 1s, on pape:
Computers will soon bhe pro I he wants to confer with collengues, he
rrammed lo recognize fingerprints  presses buttons, and they appear an the scree
rapidly. Eventually, when a state too. To dictate i letter, be punches up hi
i lrooper-slops & suspect, De may ask seoretary, at her office desk or at her terminal

| the man w put his thamb on a little in her home. She'll type it on ber kevboard
- screen i the patrol car-—1aor and the text will emeree 10 the downtown
-r.#. instant seanninge ||:. RilE ofhice, Lo eo tnto the Gles and inoto the mail, O

FBI computer-in - she'll send electronic impulses divectly to the

."‘F
gf Whnshington rompany addressed—into their computer
f J'!"'-" =i MM I'II1:|IE COMpDUter use 1rom |',..|-,,_

§T% Upon . usf Amone 55 leadine technical

7
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uso o guestion of economic practicality, and
| trust no predictions on |
(On the other hand, compuater technolos
outstrip the experts’ expectutions
Computer performance, i terms of capaciiy
and operating speed, continues to grow by a
facvtor of ten every two amnd 4 half 1o three
Had the speed of manned Right in
astronoul could
have orbited the earth nine years after Urvilie
Wrirht wobbled ploft at Kittv Hawk:

'he fact 1= that the first Yelectronic digital

m B
-':Il

My Yl

VIS

creae] ot sach a rake. an

with o variable program stored In

Cimpates

its memory —io use o proper definition

RS

nol in operation antil 19500 Al present some
are 10 use m the United States and an-

other 20,000 abrosd, chiefly in Earope and

!..III.III Lechinolagically, 99 percent ol Ehese

ohsnlescenl il

- 4 | . "
neersare awed by wlsat is aleeady being tested

COTYE VTP Are %N DLyl -

For data storage. not moenetic tape but
For processing,
nol wiIires 10T l'|l'l'!Il'I.=I'.' II".'I|IIE|:':" 0 1r-l"-'!'| I¥h,
beams. MNol 3

hologroms, or [nser pietures
bl nser milllion processing
steps per second, but a hillion per second
such advances permit '...I.-1|_'. e reised
=uch speeds will

eralile o computer o serve hundreds or thou-

amounts of dita storagze
sanids of users and still respond as rapidly as
["hose machinegs might co<t
A lot more, but their output, unit by unit, will

it W servies

Shil0

N 5 .I:Il F £ = I:_ i -.I S E._. | I'll"_.

o KT WL E 8

| |I.||:| 14 |

r
bepie an el tranki

kansas Citv, Kansa:

trmnid=s bn the glind of sunsel,
stoel tracks of the =anta Fe ralwas

switchinge vard in

['he tracks fan

became cheaper. Many new applications will
he coonomically feasible

And =o [ mav vel hove &.chance to sit home
and punch my push-button telephone to ask
0 |'l-|:||||1|:|_'.,r [ar '.|'||_' |||_'-r Cill Toule 1o Ll beach
on Labor Dy el <ee the directions spelled
out on my TV screen. Or see my wike pushing
from the
with the charges nuto
matically deducted from my bank balunce—
without mistakes! But to extend such services
household:
stress on the telephone network that it would

those buttons o afder Dhiorgains

departmient  stores,

1w millions of might put such

hove to be rebiaill, o matter of a decade at least.
Biggest Computer Grows in Pennsvivania

Architoct of what mav become the most
powerfol computer vet s Dir Daniel L. Slot-
nick of the University of Illinois in Urbana
Here was brought forth one of the classi
computers, the first 1LLIAC, 1n 1952, Dr. Slot
nick’s baby 15 the 1LLIAC 1V, being built 1n
Paoll, Pennsyivanin {page 6317, Would it really
el the capacity of gll other computers in

S 1. -|r|-! i llr!I"-i: -_-|| F
That would be one hellish ¢aleulation,”
=aicl Dir. Siotmck, “but 1t's probably not far

from raght,

Marvelous, 236 processing elements, a nl-
lion operations per second. Who needs all this
computer power? The U S Alomic Enerm
Commission, for one. It seeks the baggoest and
most advanced computers, to design nuclear

Working on the railroad . . .

an nehineg that
feetls cars onto the proper trac ks for

gul from the humip
assembly mio trainse Ungee the do
of the switchman, such yards
TOM COMmMpUters

AT
todday tnke order:

'he machine stores in it= memdr
a list of whnt cars o shutt where
AT vard engines have i|I|.-|':I:':.| A=
up Lhe far slde of the hump, the com-
puter aotivates the progeer swWilches
then brakes the cars for <afe ink-up

Yardmawer (far leftd will take
over ot ke muanoan] conteol panel o
the computer tails, or if an umdent
fedl car renches the hump. Rallroads
dsn increasingly adopt ACTH—Auto
matic Car Identibcation—an which
repds o

ITEOLTL I

Fretrht cars oodded label okt






= ER
Al A > H = =

F 7 * 40

[l




Behold the Computer Revolution

wenpons and to make calculations for peace-
ful wtomic uses. Could Dr. Slotnick cite a
homelier application? He -saic: “Weather
forecasts, one to two weeks phead, pecurate
bhevond anvihine now possible. Ideally we'd
have reading: token at some 3,000 points
around the globe, at 10 levels above each
point, and 4 different measurements at each
level Altopether, more thon 300,000 measare-
ments, TLLIAC v could dipest all that, fast”

Biguer, faster, increasingly interesting. But
as [ touregd the Inboratories, what intrigued
mie most was the progromming done to devel-
op so-called artificial intelligence

Robots Can “Learn”™ by Experience

At the Stanford Research Institute in Men-
lo Park. Californin, I watched a computerized
robot moving about and making decisions on
it= own, learning” as it went (page 605). Such
machinery, I was told, might precede men in
exploring the bottom of the sea, or the planets
—Aiheir microphone ears hearing things
frequencies humans cannot heéar, their tele-
vision eyes seeing things in the mfrared por-
tion of the spectrum

How duoes a machine learmn? By trial and
ETTOr,

I had found that out at MIT wo—from n
25-year-old Miszourian. Richard Greenblntt
He had written a chess-plaving program for
a computer employved by MIT's artificial-
intelligence team

“In any given situdtion, some moves Jook
more promising than others,” he said. He
drew mé n “dectsion tree,” showing various
branches, or possible moves:

Having made a losing move, he explained,
the prosram will clip off that branch, And so
it will sponer or later wind up with the opti-
mum path. “Now | don't feed in moves any
moare,  he said, *T feed In principles. The
learning process is already built in. While it's
plaving, T don't feed in anything, of course.”

In 1967 this had become the first computer
o win a tournament game Now s oficial
riting was close to the median for tournn-
ment pavers in the United Stites

Could 1 play?

“Sure," said Richard. “We had a professor
here the other day who sald computers can't
think. It beat him,"”

It beat me too, with its tenth move. Could
I tike my Inst move back, and play an?

We went to twenty moves, o thirty. More

627

and more young men gathered around. Forty
moves, fiftv, I'got outof a trap rather elegantly,
I'thought. 1 looked around and wis surpirised
Why was evervbody rooting against me?

Queen from Queen's Bishop & to King's
Kook 8! The moaching hnd notled me with its
fifty-ninth move. There was a great sigh of
relief. Richard =aid, “You lasted longer than
most people who come in here”

His program ¢an be adjusted to look two
moves ahead, or four, or six. It cannol possibly
Inok nhead to the outcome of all possible
moves—that would be a number with more
than a hundred digits. No computer envi-
stoned today would be capable of such a thing,

Hut the thought of things that computers
may do before long gave me pause Savs [,
Herbort Grosch, n senior researcher in the
Center for Computer Sciences and Tech-
nology at the National Bureau of Standards:

“Many machines now can derve totally
unexpected information through procedures
the bullder cannot fully predici. An advanced
machine, programmed Lo evaluate its own
periormance by given cnteria, may determine
that some criteria are worthless and others
more important than indicated in the initial
programming. The human programmer has
no way ol knowing aboul these shifis in cri-
terin values. He only knows that he guve the
machine the capacity to make them"

Computers May Act on Moral Values

Eventoday’s computer technology—mprimi-
tive in view of what is likely o come—pérmits
the design of machines that adapt to a chanp.
ing onvironment. repair themselves, and
make new parts as needed. Moreover, serious
men with impressive credentials in data proc-
essing donot think it at all unlikely that some-
day computers, supplied with feelings and
even maoral values, will make decisions based
on those feelines and wvalues, as well as on
what their sensors perceive

Right now there is growing concern that
computer technology can damage incdividuals,
and curtail the personal Hiberties of all

L' 5. senator William Proxmire of Wiscon-
sin warns that as credit-bureau files on some
120 milllon Americans are computerized, and
linked into nationwide data banks, question-
ahle information and data-processing errors
are traveling faster and farther than ever,

"You could loze your credit, vour msurance,
even vour job, because of such an error in a






FRTACHEOMES BY BEWCE DALE £} W6 5

Students swing to machine-made sound

Like the inside of a gigantic jukebox (left), the University
of Illinois Assembly Hall churns with garish lighting

: ’ during a fice-hour marathon of computer-created musie.
: Presented by composers John Cage and Lejaren

' Hiller, the concert features the din of 51 loudspeakers
pouring out notes that were both scored and taped by

. comrades (above); slide displays enthrall others (below).
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FPush-button
WDI’|d C¥h ject of endiess spoad

Nne '||'|‘.1' Lhe compniter nevertieless

standds vecure as g shaper ol the uture
Line glimose ahead oan be seen gt the
Kiewil Computaton Center ol Liart
motith College, where stuidents Gl

COmautis ferminal stalls. Because
Lhartmouth shares its facilities with
other schools, the pupils represent all
pppes and confront Lthe computer Wit
fueEstine Invaiving evervibing 1rom
phyvsics and mathematics (o compit

erized] checker games and Lhe odds on

the next foothall game Thigs voutls

neawire “hoand<s-an’ experines WILH

v mrdssE amaringe mac hines over butli . T
TR TR T ' I have ta leave the room. Which button oo [ press?®

termingl in his office, neanr a bust of Einstein,
e wis. He told me:
"INIne oul ol ten of our undereraduates <i

whase assistant

down ol a compuier lerminal as naturally as
they would go to the ibrary to look up some-
thime oA book. Cur (reshmen start wriling
programs after two ane-hour lectures W
don't teach them about computiers, we Leadch
habits ol inguiry,

Snoopy Emerges From a Computer

['hat evening on campus, in the kiewit
Computation Center Uelt), ten of the sixtesn
terminals were oceu e

Cine sophomore hoad a giel with hime He
Was TUnNning a progrium printing out a pcture
made up ool leletvpeewriter characters, a
(iCture of the doE S

"It snows vour dote.” sald a freshman. |
was modéling n course for an Apollo fhg
Another wor

L
1
ced on a Physaes | probilem, (o

s¢¢ what would happen if another moon
entered earth’s orbit gnd erashed with the
ot already there. No, e didn’t know much
pnning (o major in Englsh
But here he was, crashing moans around

AR
matn, ne was p

snid a professor, “Onee the kids get then
wyv re no longer
m awe of it. And they learn how enorrmoush

they can inerease their powers

hands on the thing like that 1

Tens of thousands of Kids, perhaps hun-
dreds of thousands, will get their hands on
the thing within one generation. ' be
awfully curous (o see whal thev'l] do wath i

THE EXNI

TR




Akhenaten basks in the benevolent ravs of the Aten—the sun god —on a block from

Computer Helps Scholars

Bv RAY

A great temple rose—a vast complex of
structures that may have extended more than
a mile into the desert

Built by the revolutionary pharaoh Ameno
nhis IV, who lnter changed his name to Akhe-
naten. the temple stood complete for little
Then
razec] and cannmibalized s a source of stone
for succeeding monuments, some of
are st stanchng

My rood fortune hos been to direct an

mare than two decodes varmisheil

which

1.4+

- WINFIELD SMITH

HIRTY-THREE CENTURIES AGD,
nl Karnak on the east bank of the Nile,

Intriguing réséarch program that has suc
ceeded In reconstructing on paper much ol
remarkahle
building. ‘We have based our work upon more
than 35,000 of the temple's decoratéd sand-
stone hlocks, stacked awnv over the vears in

the nctual appearance o this

storehoyses and in the open, after excavators
and restorers retrieved them while working
on other projects. Some were located as far
away as Europe and even the Umted States,

Through photography of the reliel-carvied
fares of these blocks, and with the ald of a
computer, we have matched thousands of

Hiustrations by



T ey e

the Phoaraoh's long-dismuantled temple—="world's largest jigsaw puzzle” (pages G42-3),

Re-create an kEgyptian Temple

stones and hove seen superb works of art tuke
form again after thousands of vears. We have
been able 1o re-create, on paper, o pillared
courtyvard sumptuowsly embellished and deds
cated exclusmvely to AKhenaten's consort, the
proud Queen Nefertitl, a woman who inspires
worldwide fascination even m our day, Her
couttyard g ceremonial structure 1 believe
o be unigue 10 the history of Eevptology

Akhenaten Temple
Project goes back te 165, when the late D
Willinm =milth, n distinguished
scholor Trom Bostan, came to the United Aral

The 111q'|';r!i||r‘. of the

SlevEnsSen

Nuational Geographic Photographer EMORY KRISTOF

Republic. Hill wanted to examine o fingle
lock that hpd captured DS mMterest venrs
earhier, and 1 went along with himv to Knrnnk

he Nile thit blazing day flowed blue and
SETETIE Rarnak's templed shore. Step-
ping down from the horse-drawn carriage
that had brfowght us feom Luxor, Bill and |
walked past columns, pylons, and sculptured
wills, some of the noblest rehes of ancient
Fvpt's Age of Empire (pages 636-7 and 632)

There was nothing in that brsht spring
morning to hint that this roval seat of pha
to confront me with the

| HLEL

gohs was nhool
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Rubble of vestervenr's glory lies in orderls
riinks beside the still-splendid Temple of
Luxor. More than 3,300 vears ago many of
these hincks were part of a temple built by
Akhenaten o honor the Alen—the sipn—
pirow lpmed by him as the supreme o

In 1965 the aothor determuned to recon
ol Pt this TERRLEE ML LENCE R S TUTE —a00) a3t
Anded by vour Society ardd the smithsonian
Instilution, he and' his Lemple

Project beam have locited and phadtographed

Akhenaten

85 000 decorated blocks: Uisine & :":l!i.lilll'.lll'_'l

computer, they are re-creating plotorialiy
mvch of thiz greal monumen|
have approagched a mmle o length, with i

rhambers, and

esfimiaten] 1o

interior  walls e bosures

dlevonruted with a thowsnne] soepie

rreatest challenge of myv life—ane that would
lead me tostartling conclusions aboat the are
of Akhenaten (pronounced Abhk-en-aH-ten)

We stopped at Lhe door of a low storehoizse

with a sléeve, an
Anticpuities Department deputy used an iron
spike to twist and break the seals

he door swung open. From the dim inte-
riar, heat s from an oven hlasted us

Row upon row of blocks, neatly stacked
nine high, reached into the gloom. Each block

Wiping his damp forehea

v about 2 feet long and 10 inches
high and wide—small enoueh for 4 man 1o
hift and carry. (Later, we found a special
Eroup ol Blocks that had been trimmed to i

mieasyred on

thickness of about seven inches,)

[ scanned the rehef-cut and paint-feckied
front= of Lthe hlocks. Much Of the decoriation
WEAs EXgulIsItie: parts o chariots; |-ri'll_'['|'l'|.'|'l|.L|'f-'
scernes of antmal sacrifice, hands strumming

instryments, the prowd tilt of a gqueen’s head

Computer the key to a Challenging Task

"How many hlocks ate we looking ats" |
askid], récovering from surprise

“About 16,000
greal temple built here by Amenophis IV to
honor the Aten, the sun's disk,” Bill replied

“Isn'l anvihing going o be done abont
them#™ 1 asked incredolous]y

"Mothing, as far as 1 know,” Bl shrageed

soime of the remans of Hhe

“Uh, | suppose now and then people like me
will stuily the odd bliwk or two”

| was dumbfounded
bheauty and historieal lore should lie neglected
seemed unthinkable

Returning 1o Cairo, | sought out my Iriend

That such & mine al

whio al the trme wias - direc
tor penerdal of the Antigquities Department,
and asked him; " Shouldn’t someone undertake

Anwar "'l|‘III1I:|~'.:'_'-.'

LAl

2t

A - gl

TPy g

il

study of those Aten Temple blocksr™
*Why don't vou do it 7" he suepested
Hiz confidence was flattering—but
there dany practical way to go about the task?
serambled blocks com
posed] the world's ipeest and weightlest g
saw  puzzle. How
rlll.ll."-l.l'l REAITIF
An jdes

rrphing th

0 [(ropser
Wals

Mhoze thousands ol

could the e es Faee ELH!

itruck me. What about photo-
soulptured sides of all those
coirting and matching the
photographic pronts, o greal deal should be
learned, not only about Akhenaten’s long
chsmantled temple to the Aten, but also aboul

L6 000 stiones? B

the stranee and paracoxici) Pharmoh himseld
I =pon hit upon the only way myv dresm
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Holy realm of ancient Egypt, the area now
krwwn as Thebes blossomed with monuments
The exact location of Akhenaten’s temple remains
grkoown Manv of itz stones were re-usod for
foundations and QI in the monuments ol Rtk

For simplicity and economy we used black-
and-white film, but one of our staff always
wae an hand to record for each carved block
the most minute detalls of colors still clinging
to costumes; flesh, jewelry, fowers, animals.

For our analysis and matching program, |
found a Cairo office and asembled a siaff
Nearly all those enlisted were gradustes in
Egvptology from the University of Cairo.®

We s¢1 to work. James Delmege nimed his
lenses first at blocks in Karnak's largest store-
house, On a good day, Jim and his helpers
could photograph aboutl 400,

None of us will ever forpet the theill when
we achieved our first match of two Aten Tem-
ple blocks 1 was in the office when Asmahan
Shoucrnn (pame 642), an attractive young
woman with three school-age children, cried
out with an exclamation of delight She hid
spen that photoprints 6f two blocks Atted to
form part of a scené¢ showing sunrays and a
hieroglyph. Most guspiciously, the inscription
said, “The god’s heart 15 pleased.”™

Akhenuten Challenged Even the Gods

What rewards warranted this elaborate ef-
fort to let these temple stones speak once more
to men, after <0 many centuries of silence?

The challenge lay in the complex personal-
ity and unorthodox goals of Akhenaten, whom
the American Epvplologmst James H. Breasted
termed “the world's first idealist . . the earli-
est monotheist, and the first prophet of nter-
nationalism—the most remarkable figure of
the Ancient World before the Hebrews."

Then, too, we shared the common curipsity
about the eccentric king's marriage to Nefer-
titi, that svmbol of queenly pride and beauty.

The Egvption empire waz still in its golden
e in the 14th century 8., when Amenophis
Tl turned over control of Egvpt to his san,
The new ruler muy well have been il in

his teens.

Thuough the <on, Amenophis IV, apparently
possessied o brilliant and decisive mind, his

* An istermational groop of Egyplobisgists collabarsted
m e Akhenaten Temple Project. Without the enthus
wsthe suppart ol Dir. Sarwat Okazha, Minsters of Cultuse
inc the Unites] Araly Repulbilir, and Dy, Gamal Mukbiss,
Litdder-Secretary: of Culture, the effort comld not have
succeeded Pr. Charles Fo Nims, Professar of Egvptology
ad the Cdfewtal Institute of the University al Chicago,
provided] expert comnael s Keshilent Egyptobogist i
vorsulthnts indhuded Jobin A Wilson, Professor Emeritus
ab the Ohsenidn! Institute, D Herbert Ricke, Director ol
the Swiz= Archacologeal [nsttute v Carro, il Pron
fessar Abdel Monetm Alme-Rakr, formar bemsd pf the
Eevptology Dhportement of the Uniersity ol Cadrs
e her dstingmished acholars oo pumerens 1o menthon
tmclividually, afforded mvaluable sdvice anid assistance
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| hack to Thebes

L 'his was the mein whioss EXIIOSIVE, comirn
viersial career spuirred me o comb Rarnak
and Luxor to find every lnst poszsible stond
from his dismantled temple. Several stoe
houses Al karmak noused ooks, ond Lhere
W '|'l-'|-_1 1ls more stai kel 10 the oben
it Luxor (pages 636-7) Lhe Franco-Eevptian
Miszion nl karnak is stl eroverIne. Alen
Temiple blocks [rom the core, or interior, of
the MNinth Pyvlon, ane of the arassive cer
monial eatewavs—Lthere areg ten of them

{hat arad -J|||-||r|||r 1o the Karnak sceni
Waorldwide Search bor Falefil

When thi |:||--I|--_r.||-| e winrk |||'.:.'.'| win
knew of nearly 30,000 blocks Rarnak work-
men traditionally hoave colled them folafal,
nurzhing destgnation, [or the word 15 tha
Arabic collective meaning “threes

Hundrreds af additional block< had van

el from karnak and from BEevol gz well

'
pirted out of the country i the i trade
n antipoties Following every lead, 1 hove
ferreled oul many ol them i muscums iani
private ownership in Burope and Amenca. |
made a special trip o Europe to photograph
these sandstone fugitives and to obtain, in
SOTHE CsSes !lrll-:--.::'.||l|'_- ol blacks known 1o
hnve been in Burope buat now untraceable
How wis 1 pissibile to match blocks that
had been photopraphed at different times m
ireas miles—aor thousands of miles—apart?
L= 1 where the computer provend abs
worth, T'o each block we assymed a moe-chmt
wlentihcation number, and photographed th
Block with it number. As developed prints
gured into our Uarro ofce, the people ther
recorded] on coding sheets every sipnificand
visuil detml] of every stone. Sent to the THM
center, this information wis transterred to
panch .'."l|- Al then to macnatn I;|||.
From this memory bank, the computer al
Fantiastic speed prnted oul bundreds of thoo-
sanids of entries on sheets of RHEES Hv letters
and digits poross many columns, these com
puter lhists classified distinctive fentures for
each stone
W used 16 hists, one Tor each major type
of hlock decoration, There 15 one list, for in
stance, lor heures [(sabxhivided under kings,
(JUeens, Princesses, priests, and so jorth), an-
ot her Tor sunrays, ol others for hieroglvphs
and lor such categories as architectural detadls
HI T l|l_"'.-. TS
We immediately discovered that the Alen
lemple masons had built the walls according

ta 4 e oattern, They laidd un the stones 1o
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Putting the pieces back together

_— HE AUTHUORS TEAM be-
T-;:n- L match pholo
granhs of hlocks—a virtu
ally impossible job wathout
a comiputer. Eveny conceis
able fetmib—oainrs of
M TENE padnt, sex, side. anil
[eatures of Dgures
angirs of sunrays, hiero
glyphs—was fod into an
IBM computer
which 1 lurn
Lstinas ol stones
rolated characterstics
M Asmahan Shoucn
Utting out hloeks

i her

in L LFD
prepLEred
with

(v ),
A prink, has alresdy
mtched two stones on the

:_'|..I“ i||.|I|' tHef e e 17!

fraom

erilargement of one rests
pn. the stand Dr. Saved
lawhk checks a listing fon
acleifional blocks

L bneood the iirst soceessiul
mutehines, Al ek, grew

Hald the scofu TRRE#§in)

which began with the headet
of Akhenaten's neht vlbow
sNext slep was o contalt the
compiter [ist of all blacks
with higures of Akhenaten in
Ene properscale, Possibihite
WRETE BT -|'|||'|'|I DY I'|1'I h_i".|_
for such charpcteristices s
W pbohle farang left and a
cutodl ot shoulder helght
Thus the numbiers identify
ing ane piece oul of 35,000
isten nere 10 Lhe shol of the
dlomihle ruler at bower lefi
wore localéd and the Lilock

muatched (o the elbow stonm






altermnating rows of headers (small end fncing
outward) and strétchers (long side out). 5o we
abways knew which Iyvpe of block we sought
.'|F||"|'|.'I.‘ Of |'|L:"I|.'|'|.'||' :th-l.‘ OTé Lo h":! t]l:.!.il':lll"lll .-I-l'l
this rule we found one notable exception. In
Nefertiti’s  pillared courtvard, headers ap
peared only in alternate courses at the corners
of the columns

Actual matching = a painstaking proce-
dure. In one instance, Said On I|'Ii1]"l'| s O Ol Ty
lall, wanted o hind the match for a block
chowing Akhennten's deht elbow. He "asked”
the computer for the numbers of all blocks
with king Agures in the required scale. This
produced 218 prnt numbers. Knowing {rom
carhier examples severnl other features that
hiel 1o be present m the sought-after stone,
Sanel seunned the column entries on the appro-
priate st and quickly narrowed the choice
Lo a single block (preceding pages)

Bringing the paired prints tiumphantly to
my office, 3aid was so excited he tripped over
Lhe threshold!

Where at Karmak hard the
stood? The question persistently arises, but
s vel there i3 oo definite answer

Less thoma hundred vards enstward from
the eastern gate of the Temple of Amun, early
cxplorers found the baseés of 27

Aten Temple

more-than-life-size statues ol
Akhenaten ranged around the
southwest cormer of an
ATea presumed by some
archeolngiste to have been
within the Aten Temple I 2o,
part of the templs may higve oc-
l L|;|m'l1 the area north of the statyes
I suspect., instead, that the temple
extonded cast of the statues (upper
map, page 638% Perhaps remains of
the foundation will be found some
time under a nelehboring villaee ancd
the frelds i.ll_'_'u'llll':ll i
After Akhenaten's death the Aten
Temple at karnak was cannibalized
lor new monuments. Smenkh
kare may have reigned bricty
after Akhenaten. Then,
tallowing the reigns of
Futankhamun and Av, |

the commoner Horemheb became king. He
sought by every means o erase memories of
the Aten and its roval sponsor.

Horemheb buwlt the mughty Second Pyvlon
now partly restored to its ancient majesty
'.'";III I"l I-|Fl"|.|.l".I.Il'l:"-. woere Tay r|r-|':| !I'Ii||1rﬁ1.lr'|'|l'['||."- igl
ancient Epvpl. Tradibionally o pylon had two
wings in the shape of massive truncated
pyramids flanking a linteled gateway

Horembeb used thousands of Aten blocks
m (oundations and {or core stuffineg of the
=econd Pvion. He ook pains never to re-use
any of the Aten Temple blocks where their
decarations could be seen

wearly 33 centuries Inter, o Frenchmuon,
Henn Chevrier, partly redressed the despols-
ation of the Aten Temple. The Egyvptians in
1926 put Chevrier in charge of exepviation
and reconstruction at Karmak, and i1 was
e who brought to light most of the Aten
Temple blocks, a5 well as many fracments
of the 27 statues.

Chevrier is still hving, and T have the pleas-
ure of his [riendshp. When | recenthy visited
him in hiz Paris apartment, his eves lit up on
hearing of our present effort to reconstruct
the Aten Temple through photozraphs

Chevrier, to be sure, came upon the talntst
arcidentally., He found them in
post-Akhengten column  founda-

tions and in pyvlons he had under-
taken to restore.

Lrsmantiing the Second Pylon,
grievously damaged by earth-
quake or ground subsitdence,

Chevrier found its  great

store of Aten Tul:jtph.' bilocks

=ome of them bad been com-
bined into seven puzzling
structures which Chevrer
called altars. Under our pho-
tographic analysis, they
turmed out not to be nltars at oll
Lt parts of a antque ceremionil
enilnsure
~everal of the strange assem:
blages pwaited our scrutiny in
an outdoor stornge area. Thes
were sguuere, almost six feet
on i side, nod as much

“The Beautiful One Is Come.” Thus translotes the name of the fascinating Nefertitl,
Akhenoten'’s wife, who was worshiped as o goddess The famous bust of the queen {above),
resithiaking i it realism, proclidms her loveliness to the modern world, [Distorbon—
virtunl caneature—churctenees other art of the Phormoh’s time. The temple block at riglht
gntl gnother shown on the cover exargerate Nefertuti's delicate face and slender neck

Foeh ok
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as Lhree feet high. Thetr exterior blocks were
distinctive In havine been cut thinner than
the other Aten Temple stones

Chevrier recorded his perplexity at the
muanner in which Horembeb had buried these
mvsterions “altars” deep within the Second
Pvlon, Some came to light under the massive
pylon walls. Others were interspersed amid
the recular Aten Temple blocks, which filled
the pylon core like dominoes in a box

To Chevrier's amazement, some of the
“wltars" had been carefolly turned wpside
down! He also discovered thal the carved
human hgures—all of which were lemale—
nad  been mutidated by having thelr facinl
teitures, bodies, and limbs hacked awas
afrangest of all, somebody bad cut deep
slgshes acroes the fingers of human hands
with which Akbhenaten's artists had bermi
nated the sunravs on his temple reliefs

Sunravs Help Solve o Puzele

These sunrayvs proved the key to identify-
ing the structures When we followed the
angle of convergence ol the sunravs, wa could
pinpoind. the posthon of the sun disks from
which they descended, many vards above
the still-stamidineg courses of stone The
ctruviures uncarthed from the Second Pylon

poda sl (BETIE D OFF = gEErTr T =

Mortal turned goddess, Nelertiti inspects
her monument os mosans add Hmshing
poipeches.  [hbent detective work led to
Rrovwlhedpe of this pllared eourtvard—the
mosl exciting discovery of the project Care
ful matching of wsritstic and architectural
elements of the blork: enabiled the muthor to
thirect artist Leshie Greener in re-creating
the colorful columns. decoraied @x Hi=ryely
with female figures

meetits of MNefertitl fecing herself aoross an
affering table, endlessly repented, embellish
the outer faces. The other three sides portray
the queen being blesssd by the Aten's ravs,
each terminoting o n hond

Mhe Llock  above, showing one. af the
guieen's dauehlers, miav have bheen part of
pne of the mulbple ouler scenes
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could only be slices removed from soaring pillars,

Soon we found, scattered throvgh our thousands=
of tulatat photographs, numerous blocks wentifi-
uble as componentsof pillivrs. We now have matched
hundreds of such stones, enough to confirm that

at least 28 pillars must have stood in the courtyvard
of our temple

Diecorations on the pillars consisted exclusively
of likenesses of Cueen Nefertiti and her princesses.,
These feures—scores wnd scores of them—oom-
[m,wrl An extravasant and '-|'I-|I‘111|JI:E exidtation ol
femininity. The pillars of this particular courtvard
bore not & single Npure of AKhenaten, nor evenh any
mscriptonal mention of him. In fact, nothing mas.
culine—not a courtier, a fan-bearer, or even a male
animal—appears on the pillar blocks

“efertiti & Power Behind the Throne?

Eventually we were able to establish the dimen-
sions and placement of the pillars. Our Catro team
labored long and patiently to document the paint-
mg on the preceding pages. Artist Leshe Greenet
has re-cregled the moment when MNelertiti firsi
visited the magnificent pillared courtyard that had
been erected in her honor

We are compelled to reappraise the stature of
Nefertiti,. We believe that, while still in her teens,
she was recognized with a large courtvard dedi-
cated exclusivelv to her person and containing no
hint of the existonce of her Pharaoh hushand. Such
a tribute, to our knowledge, was never accorded
any other Egvptinn queen, before or after Nefertit,

There 1= strong evidence that Nefertiti held di-
vine status at an early age. Pravers were addre<sed
to her, indicating that people believed she had the
power of granting human requesis. FEven her nurse,
Tewv, was called “the great nurse, the governess of
the goddess”

With intellect to match her beauty, may not
Nefertiti conceivably have been a power behingd
the throne? | am confident that our work will
advance this speculntion.

studving the blocks from Nefertitr’s courtyvard,
we noticed that defncements were concentrated on
blocks 1 the Chevrier structures. Rarely chd we
findd defacements on other pillar blocks

As Akhenaten’s army commander, Horemheh
must have worshiped the Aten. Later; as ruler of all
Favpl, he probably suffered embarrassment-about
this relimous backeround We believe that, to dis
tract attention from his past, i staged i the Sec-
ond Pyvlon an ostentatious demonstration of his
contempt for the discarded order of things.

Well and good—but why Nefertiti as a victrm ¢
{Jn the collapse of the Aten regime a specind stigma
quite possibly attached to Nefertiti, perhaps even
more strongly than to Akhenaten. Some students

g

Frowning Pharaoh Horemheb (far right)
directs the desecration of stones from Nefer-
titts courtyard in this pamting based on the
author's stuyelies. Scratching out the former
gueen's [nce atud siashing the hands af the
Aten, the sin god, precede Lhe 1gnomintous
burinl of sectipns from Nefertiti's columns
inside the Second Pyvlon Horemhebh rose to
power within 15 vears of Akbhenaten's death
As o military afhcer under Akhenaten, he
doubtless once worshiped the Aten: Now,
with the old ginls aain in vogie, he may
have wished to erase the memory of his earl
devotion—anid express his contempl for the
bl (queen
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YiRhenaten weakened, woward
m his devotion 10 the Aten above
ather godds MNefertith perhaps tried to stiflen
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the end

her, hushand’s backhon
Evidence of an Act of Bevenpe

gevond these reasons, there may have been
bad blood between the glamorous gqueen and
lowly Horembiel He may have suapectid her
ol osposinge his rse in o influence

Hence this nct of derradation, to show his
siorn for the former gueen. Perbaps in full
view of invited puests, Hlorembeb supervised

his workmen as they obliterated Nefertin's

el = -~ i - _
s t'fﬁ"‘ = Ty

|
IRentsses and roval trapoines on
of millars from her
wlutilation of the sunray hands symbolized

=CEITETIE

dismantled  courtvard
ven's power {aboave)

thu<
th the Second Pvlon ||1_-r|m||- intending

refection ol Lhe
Horemheh's

Ll ks

AP ILFETRIRRS condealed the
tan orush SNelertitl svimbolicallv and to inflet
on this beautiful creatoure the indignity of
bieing turned upside down. She wias expected
Loy Bt lost forever from men's siglit

Al Akhenatens roval citv al Amarna, ar-
Chenlogists have rele ':.'-I_'-!! |._'1I||Ij'.:|| Of ;|.,1|'_||_ {1~
temples, and nobilemen’s mansions o docu-
ment the sumptuous scale of roval living
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gardens, breweries, hakeries, and stables sur
rounded the god-king Our tempie blocks are
coflirming thal simtlar lusury cradled Akhe
maten and Nefertith at harnak

Amarna, with = wealth of tomb art and
Inscribeéd stelae, has given its name to the dis
tnctive: sivie of exaguerated naturahsm thaot
15 cultornd hallmark of Akhenaten’s erae Yet
the huee Akhenaten statues founid at Karnak,
and now the Aten Temple's human Agures
prove that traditionalism had vielded to the

Honoring the Aten, a wor-
shiper pours a libation belore
an offering tabile: his other band
holds a gift of burnipg fomd,
Flamies arse from bowls of
ofl on n bow table at fight. Bases
of such tables were found by
the thousands ot Amarnn. the
city hutlt by Alhenaten  Z40)
miles north of Thehes

distoried " Amarna
CIEY Wiis Dl

In emrher reens: Fegyptian artists hod often
depicted other people with their pharaohs

sivie” well before the new

features, However, the brarre exageerations
ol the Amiarna savie may have reflected Akhe-
nalen’'s Grodees, or
Lot roder by mmkang the conons of Egyptian

art conlorm to s abnormaodibes

thée artisis” desire (o ‘.|.'|I!|_'r

The new [ashion m sculplure and painting
however: somée craftsmen
portraved their fGeures tn an idealined stvle

was nol exclgsiva




giving them fealureés ol Hawless perfectn

A< wie put flesh on the ghost of a great t(em
ple, we one making stendy progress towaad
visulizing as o whole the group of structures
gt composed ths extroordmory edifice

housands of Stones Stll Unpdiscovered

Chur photozraphic files now contam, poc-
L5, 000 decorated blocks. A fair
ruess supepests thot less than half the relief-cat
talntat that adorned the Aten Temple ever

Lures of ahout

will be avallable for photography and match

i, sl thult the total of decorated blocks in
the temple mayv hive approached 85,000

l|.-lll||.'l |.I]'.":l|,'|| bl k=,
numeraus, we have usundly passed by as untn-
formatmve. Very hkely a guarter of a milhion
deonrated and undecorated: stones composed
the whole Aten Temple complex when first it
stood, shining and complete

Chur Egyptologmst advisers und 1 share the
opinion that only the imtedior wall surfoces
were decornted, Assuming that the walls gen
Iy stood 13 high their total

i-T||||.|;|J|._'. twice as
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Orvigina paint <1l chngs o
the Pharanh®s fnce o this block
found in the Ninth Pylon Tis
lescation mbove the groumd-
water level holped preserve i

Loping through a field, i fe
male hyvena appears in one of
thetempie's scenes from nalure,
The animal and hermate, whise
haunches and tall can be scen
ab lower right, were cuved by
an artist of consummate skill.

s s s eEy B CEDFE PErEE & L

at vanished glories

Sioous hands peabiably be-
Ingeeed tor the Pharach amd his
queen, the author believes. The
female hiend appears in vellow;
musd ul the red pust astuadly
applicd o male flesh hns van-
wshed. The position of the hands
sepns fo inwdicate & departure
from the formal family pors
travals of earlier periods
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length, simple arithmetic suggests o temple
complex about a mile long, with more than
two miles of sculptured scenes embellishing
the pillars, walls of its courtvards, chambers,
and sacred enclosures.

Wall scenes that we have reconstructed
vary greatly in size, but they seem to have
averaged about ten feet in width. Our tally of
hlocks thus allows us to conjure up an Aten
Temple adorned with at least a8 thousand
magnificent scenes!

Carvings RHe-create an Eventful Ern

The talatat we have already matched com-
pose hundreds of groups, from izolated [airs
of blocks up to dramatic photo-mosaics
comprising 30 or more stones. As | pore over
these exquisite reliefs, | imagine
carmed back to that colorful era

A pedk of pomp eiurly in Akhenaten's reign
was the roval jubilee he staged, probably in
the fourth vear of his rule. 1 am convinved
that he never held another. The Pharaoh's

S i T
S

EIOEFHAIIETA

mivsell

National Geographic, November 1670

Aten Temple must have been under constue-
tion al the tme, and a large numbeér of our
talatat are “cultouts” from scenes commemo-
rating that sumptuous ceremony. Panels de-
picting religious homage are interspersid
with carnival highlights—musicians, dancing
wirls, and wrestling matches.

Perhups 8 yeur or two later, when Akhe-
naten and Queen Nefertitt made their first
roval review of the completed Aten Temple,
an alr of festivity and loval adulation must
have greeted the couple. The scene surely was
one of extruvagant display. Elaborately pre-
pared foeds—{ruit, ducks, lisunches of game,
nch confections—iwere lnid out on row upon
row of offering Lables o honor the Aten and
his earthly representative, Hordes of citizens
of high and lowly rank mus=i have cheered
the god-king's progress.

Evervwhere resplendently decorated walls
greeted the roval pair. They saw their own
likenesses endlesaly repeated. Akhenaten and
hiz congort viewed scenes showing groups ol

Ancient wulkway of the mighty,
the eastern access to the Temple ol
Amun al Karnak reverts to o foot-
path used by dark-robed ‘Egvptian
women. In 1925 two statues of Akhe-
naten came 1o lght in this aren, Henel
Chevrier, Dhrectur of Works at Kar
mitk for more than 20 vears, wondered
whether there had been others. and
began a careful excavation. He dis-
covered that 17 gant sculptures had
once extsted and concluded that they
marked the stte of Akhenaten's tem-
ple. The latest theory places It tome
J00 vards east of thas still-standine
RaleEwny (upper magpy, paee 0385

Colossus of Akhenaten ideght) tow-
er= above the author, examining car-
touches contuwining tweo of the sun
porl's appellations. It is preserved in
the Egyptian Museum, Cadrn

Akbenaten directed his arists to
portray him truthfully, some experts
believe. Slight varintions occur in the
statued, but all depect the Pharash
wilh peculiar physical characteristics
—hatchet chin, slender neck, hulbous
belly and thighs, and spindly Jower
legs— probably the outward siens of
i glandular disorder.
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wir prisoners—alark reminders of the vast
extent of Epvpt's empire, which, in Akhe-
naten's carlies! vears, embraced laree areas
of the Upper Nile, as well as the eastern shore
of the Mediterranean Sea. One often-repeatied
scene portrays two rows ol richlv-garbed bui
miserable-looking captives, linked by ropes
around their necks

Our photographs show us what Akhenaten
surely admred
of stéers pod ghimpses of men and horbed
beasts 10 rodeo-like tests of strength. snnkes
were saered in Ezvpl, and we have counted

scenes of sacrhicind slaunghter

a4

representations of cobras by the thousands,
and 4 vanety of wild animals (pages 650-31.)
Flowering plants and waterfow! in riverside
marshes compose other vignettes of nature
Hicroglyphs have given us o name for the
temple: Per Aten (House of the Aten), seem-
mgly applied o the over-all sanctuary com
plex. Major companents were the Gem pa
Aten (The Aten Has Been, Found) and Hue
Benben (Mansion of the Benbenl The Ben
ben wis o massive pyramidial block, tradi-
tionally the snored focus of a sun temple
Clur talatat will almost certainly mive us



“Thow appearest beautibully
on the horizon of heaven,
Thou living Aten,
the heginning of life!

HYMY 10O THE ATEMN

Warm ravs from the sun sk
dlestenid on the manarch. Akhe-
naten guides b= roval Chanot
with b= wfe Nefertitt behidind
himy, holding on lor dear el
attendints follow, inoone of the
mast - mearks
vl ssembiled by the author's
tesiim Artists Gireener g Bian
chi sketched in the remuinder
ol thie scene after studving simi-
lar tempile rediets

Ahemaiten's templi
smerres from oblivion 1T funds
avallable for actunpl
the blixwks. the
wuthor's identification numbers

cimplote soenes

ik

I_'l'l. LEUR L

rrassembly ol

will revieal the precise Towmtiom
of cach slone 0o stareholse
ar (L TIusEum

In the meamtime. Egypiolo
plats the werrld vser willl be ahl
1o study the photegraphic re.
rreation of this great temple
and pain new knowledge of

roval couple wha followed one

h

Sehwd @ IEOHE GAIETEF ARE ali®TD reeril wifs sadwiias or UL N SdlDwlE &

clues to the elusive background of Akhena-
ten’s theolomy, Lhel oorey elation ITISERTE him, as
in the case of other prophets? Or was s ieén-
dency toward monothelsm a reasoned ideal?

People ask me, “When will the Aten Tem
nle he restored so thiat visiiors can wander
throueh its halls and courtyards?” I is impos
<sihle to- surmise if this will ever be done. Phys-
ieally, it would regquire the inclusion of tre
mendous quantities of new stone, and the
sk would be enofmousty costly

| am confident, thourh, that many of the
lovely seenes we hnve assembled will somehow

povd while the rest of the world
Ll worshipedd many

EETLR ki H & L]

Le re—erected for the world to admire. Perhiaps
splected azsemblares of blocks can alzo be
setit dbroad o= tourmg exhibits

Whitever happens, we consider it o ey
deee to have lad a cornerstone for future
roscarch on the Karnak Aten Temple. The
value of the computer as an archeologicnl
toul has been established without question

Rest of all is the satisfaction of having
retrieved beaoty and knowledee that seemed
destined 1o ohlvion when ancient Egypl nur-
turer] and then destroved the starthng innosi-
tone of the pod-king Akhenaten. THE END
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By MIKE W. EDWARDS
Photographs by BRUCE DALE
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Dﬂ\'ﬁ*f FROM THE HILIL
the old song drifted. down
through the plnées ani the
hickories. down to where 1 sat
with the men who had come to
raise Lonnie Lee’s house.

The words, bittersweet, told of
n =surcease of dally cares

There'll be no move sorrow or pain to bear
In that home bevond the shv;

A gloriowus thought when we all gt there,
We never will say goodbye.

Dav breaks early in the Oezark Highlands
in summer, and meh rise with the sun. In the
hamiet of Fox—a handful of howses scattered
like broadeast wheat around g dusty Ackan-
s orosariicls—neighbors, kin, and (riends of
Lonnie Lee had zathered before seven o'clock
to hegin building the new home

Perspiring under the ferce sun, they had

hauled stone for the ioundastion, natled in fooe
yonsts, radsed the fraoming of one wall.
At noon they had taken their well-earned
leisure in the shade of a dell, enjoving the
lunch their womenfolk hud spread: chicken,
dumplings, potate salad, pie. Then Tom Wil
som- and hiz brother James tuned up a banjo
and guitar and climbed the hill to play and
stg. We listened silently, squatting with our
plate under the lealy boughs,

O come, angel band,

Cowee and avound me stanid;

() bear me quay on VOUr sSHOWY wings
T'o my smimortal home

My wife and T dreamed of a new houde
for 10 yenrs" Lonnie Lee told me. Suwmiller
andd father of nine, he fixed me with blue eves
that sparkled like the clear stream [ had
fahed the day before. “The first tme | started
it, a4 cyelone cume along and Blew itall down.
S0 1 cut a lot of new lumber and started over.”

Then came another blow; an aceident with
hi= logging truck disabled him. When the
word got around, neighbors decided to help.
What neizshhaors! Never have | seen men work
harder. They framed a second wall after
lunch. Before packing their tools, they vowel
lo réturn as many davs as necessary to fimsh
the house. In a month the Lees moved in.

Through
Ozark
Hills and
Hollows

This sparit, 1 found, 15 not un-
ustal in the Orarks, which cover
u big slice of southern Missourd
and northern Arkansns with saw-
tnothed ridges, wavy plateaus. and
deep-cleft ravines (mup, page 663),
Long tsolated from the American
mainstream, the fmr-hack hills
and hollows still nurture folkways of a cen-
tary dgo.

Yet 1 had to marvel, driving the twisting
road out of Fox that might. that such a life-
stvle survived For no one can reman long in
the Ozarks without also encountering the
gnsel of enormous changee.

Until recemt vears this was almost wholly a
region of smudl towns and small farms, the
pristine beauty of vast swatches of tousled
terrain flawed neither by a citvy nor by a
smokestack—in many areas, nob even by a
paved road,

The beauty—n wild, rogred kind of beauty
—remains: | elimpsed it from the razor's edee
of the ndgetops and from the narrow valleys
with their willow-fringed sireams—even in
the wvaulted caverns that honeveomb the
depths. 1 often visited drowsy villnges that
the world seems to have forgotien.

But | also felt the rapid pulsebeat of towns
grown big and busy with tourism and indus-
try, praviding jobs, paychecks, opportunitivs.

Fronomists say the Ozarks need them One
censius study shows that between 1940 and
1966 the region's population shrank by
325.000—a tenth of the whole—as voung
people drifted away in search of work,

The average income remans low, more

than 31,000 a vear below the national norm

of 23,687, making the Ozarks poorer even
than Appalachin. But & new population study
gave regional developers cause to cheer last
veur. It indicated that the people drain at last
has censed

Sy Tolks" ns the (arker calls the out-
sidérs whe now Rock into Wis lend, fuel the
new vitality, Vacationists strenm in from Chi-
chgn, SL Lows, Little Rock, Memphis—20
million a year by some estimiites

Although most remain but o lew days,
skimming hoats over lnkes of shimmering
emerald, perhaps 50,000 permanentlv traded

Music of the water mill survives in the Uarks, The Hodgson Mill near Gainesville,
Missourh, grinds menl and four daily. Iis | 200,000 -gallon-an-hour spring powers
buihratones hrought from France more than o century ogo Althowgh the Lo
s with new industry and tourlsm, Ozarkers cherizh such reminders of the past

658

A e = [ O TR NI e T






Ozark lliﬂt. ‘I']ilﬂ' 5. o
Army Corps of B-.;Bum
created the vast lake by
damming the White River
in 1958 for flood control
and power. Winding jusi
north of the Missouri-
Arkansas border, the lake
offers 43,100 acres of
hoating and fishing,.
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The way of a boy with growing thines varmed
voung Lreorge Woshington U arver the namae * Plant
Lhvctor. ALl lrthplace near Lhamond, Missoun
ow o aatkonal momument, & bronze likeness by
Rohert Amendola marks the hidden parden of thi
Mg vouth whio began e as a «lave about | S

antl ' ECEmEITE 8 worldd An i el ol arilst. avrond

miEsh, and homamtonan: He died m 194

L EIVE A COncise answer o 4 very simpile

guestton, "What are the Ozarkss
Il pressed, he continged, be would call

Lhem hills. Others say mountains. Still others,

| |l|.:|l sl ol |||l|'.'| {¥r i |'.i:_'-'|'.II| i

Neither has pecord been reached on how
[ar the Qrark= stretch bevond Missouri and
A\TRANDNSAS Into nelghDoring states

[ the present provakes disagreement, the
pist coes nob Thick lavers of sedimentan
rock—Iitmestone, dolomite, sandstone, shale
lell mealogists that 400 to 500 million vears
Ao the reqion was an ofean Hoor, Unly a
million years ago, the earth thrust the sea bed
Ipwhilrel, forming a4 hagh |l!.|iI| Lhen nivers

i T E 1 - |
srdptarec i, chaseling Pl feEvs

smoothing
lateaus, mining the lavered stene with ca
erns and numberless springs

"Uar mountaings ain b so pgEh, bul our val-
evs shore are deep,. goes an Ozark expres
sipn, It Ote; the Ozarks could boast no peaks

not even hills—svere 1t ol the vallpyvs

i riviers gollee
Elevations here seem unremarkable besiude

eviert Lhe Aooalpchinans, much less the Rockies

| 2 o -

M - i 1
|J'I:|IL'FIL'1|r J:-I.:I:-_'.-L"- H.I" to 1!|-|.' nariran
aeftsas  meErthers Arkansi inil  soutiher
.1-||'--l'|-i= Here in (Udeark Nan g Fioredd

Dre tawsT EeeEisE wanlch over ISl wh ] [Liis

foucheed by the hiest gl W @l Einmn

L hicagos

% Sam Framcizsdo Wastiinghan 1.'L

ATLEA l a4
EMLARGED

i[l:l::_fl.’_-_'-l_l i=land of mountains, viddled |

mvridd caves springs, and sparkline sireams
the Llzark Pintead mose above the central
plains about a milllon vears ago. Fronehmen
CHFTE B4 REREY TEETEMm bietor VI, seelonge fun
sndd mimeral wealth In the 1 9th century An
glo-Saxons from the Appalachiats ¢labmed
the hills. Arkansas also boasts the deep

ralivyen Luncnita viountam
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Hoisting semmaphores of dogwoord and redbgd
n spring, consumed o the hot flame of oaks and
rums In autymn, & clutch of peaks called tha
Boston Mountiins stroeeles up almost to 2600
fect—the highest point in the Arkansas Chearks
iprecedine page). Mssouri's highes) peak, Thum
sauk Mountain, rises to 1,777 feet

| e rupredness of the COrarks does not derive
from =rantdl extremes, hut from the wrninkled
landscape’s affinily for the verticnl. What the

nls laek 1o hereght they muake up for in steepness
Civil War Broueh! Guoerrilla Ganes

French Lrpppers, Lraders, and miners ventured
into the Ozarks from the Mhississippt River in
Lhe 170h andd 18Ch centures, and some historians
believe they contributed the root phrase of the
rediomn § nome,. Carks may ¢ a oorraplion ol
‘Awr Ares” short for "“in Arkansas countrv.” or

oty anx ares, relermng o the woodd wihch the
Indians esteemed (or “ior {OF Diyws

Wost af the O .r.'l_" | met ar |||_--.:|_|'_.;]|.I
from famihes who came from the Appalachians,
i especinldy the Tennessee Appalachians due
cast. |his restless Anglo-Saxon veomanry, with
mrh nimes as Lancaster, Bovd, and Clark, ven-
tured west over rutted tradle, driving teams of
lumbering oxen, begsinnineg m the early 1800

stowed by the Civil War—in the Ozarks, o
Lo when bands ol vicious bushwhackers took
il vantave ol the breakdown of law and order
the misration continued into the 20th centur

Fhoagh 3t served him poorly al times, the
(zark =ettler took s land, o8 in marriiee, for
bietter or for worse And what he is the land
made him Self-reliant, strong of heart and
sinew, conservative in his beliefs, blessed with

A wonse Ol humor undhimmed by hard Himes, e@a

mer ta help a neighbor—this 1= the Czarker,

molded m the 1=solation of hill and hollow
I thiak 1 gol 1o know bime best mm the small
Mi=soun town of Ava
From Springheld, the Ozarks’ largest city, |
drove aeross roller-coaster hills to Ava on asom:

{ *
av in dyvineg avtomn, Uak< that hnel glowed

T
ltke hot coals two weeks before now delivered
up brown leaves to o chill wand. Sveamores al
regdy rgsed bare white arms n surrender to
WIATHEr = Jelvancy

lhe friendly informality of Ava soon warmed
ne A pedestrian waved aogrectineg on the town
JLuare. sealed on oa curly, passing the time in
conversation with s friends, 64-vear-old Ed
U hoompson toddd me Avans rarely are in too much
of 4 hurry to say hello, I
by gt i 4 hurry,” he added, “they just sit down

and wailt till that's over with."

ey should happen

Fadsh
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i manreireshing

Are a-nol

N pretty good,” Clarence told me Lounging on the courthous
Uhe next day, he added an exclamuation point again rolling cigaret :
Bringine his banio to his ofh he mache §h e o shis s

walls rime with twao | sgunre-dance tunes, alls, sentos

"Buffalo Gals"” and *Cranole Creek fov Uoax’
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Yet 1 have never heard an Ozarker speak
bitterly of s hard life. He jokes about the
land that made life so. He tells strangers he
uses a crowbar and a syringe to plant corn—
the former to pry apart the rocks, the latter Lo
choot in the seede He <avs he grows polntoes
on 4 hillsideé 30 steep that (0 harvest them he

merely digs pway the end of & furrow, allow-
ng the crop to roll downhill to s wagon
Mot all his stories describe the niszardh

ness of his land; some credit it with amaezting
nroductivity, W. L. Turner of
about a pumpkin that pgrew =o large that a
sow, having eaten mto its side, moved n o

Ava told me

] E [ ]

FVired of Aghting, a hooked rainbow trout still
tries to aviodd the net In a flat-bottomed johnboat,
the Ozark flont hsherman's favorste craft, Mroand
Mrs. Jim Gaston ply Arkansas's Bruce Creek, &
tributary ol the White Hiver
parthy submerged to captare this anustal view

The Camern wos

: Nattonal Geographic, November 1970

farrow her pigs “We wouldn’t he to you,” he
reassared me “But owe might tell vou a hig
windy now and then”

(rark humornst Hob BHurns
many “big windies" from the hills. He told ol
pasking an uncle to send Ozark potatoes to

Califormia to be displaved st o fair

borrowedd

“How many potatoes?” the uncle nsked

Well, they anlv allow wvou to enter 1K)
pounds of any one thing ™

(e uncle answered: “1 wouldn't cut ane of
my potatoes in two {or anvbody,™

Now TR, Vance Randolph of Favetteville.
Arkansas, has devoted most of his hife to col-
lecting: Crark follkwayvs and humor, and hias
written 22 books on the subject His wife,
Mury Parler Randolph, a collector too, teaches
lolklore at the Umiversity of Arkansas

Depression Jokes Still CGet Lawzhs

Much of the humaor of the Ozarks, Mr. Ran
dolph told me, can be traced 1o the Hritish
Isles—some of it to medieval timies

*I don’t think people here appreciate a
i.'_-I:Il.Ill ‘-.r.lll':'. - I"'EIJTI:_'.:-L_'-III:I |:1||:r-|::|1;1||. I_H'I:Ip.ll_'
anywhere else,” Mr Randolph said. “Buat
Lhey do appreciate a different Kind ol joke
They like old savings, such as the one aboul
the Depression: "We diddnt have anvihing
then—and we've stall got 1L 7

I msked why new humor hasn't thken root
“Clzarkers already have a good body of sto
ries, Mrs Randolph answered. “Thev're no
especially sold on getting a new one.”

I'he COrarker’s British heritage also shows
m hix love of fox hunting. Edwin Riley of
Ava, now 52, told me s father took him fox
hunting when he was 7. He has: been dec
cated to the sport ever since, Many Ozarkers
pEree with him that no music—netl even the
lively fiddle tunes that endure in the Ozarks

—eguals the music of hounds in the chase

“1 don't advocate kilhne the fox,” he told
me. "1 just enjov heanng the mouth of a dog
and seeing the ability of one.’

The Ozarker doesn't ride to hounds in a
scarlet coat; he dons overalls and rides out in
iz pickup truck, hounds penned in back
Obheingly, what Mr. Riley calls “a good-
running red fox” leads the dogs in a circle
perhaps two miles around. The hunter nee
only place himself in the center to hear the
chase ull mght

starlight, pale and cold silhouetted the
ragped onks of the nidge where Mr. Riley, his
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neighhors, and | gathered one pight o few
miles from Ava Frosty and Bed Wing, Crick-
el and Rov Lee and Lad, a dozen dogs i all
went snutfing off into the darkness, <endinp
back an ocensional velp. The men wailed,
lEstenine. speaking m low voloes

Hall a mile away, the pack came on a scent
wow the din grew, “There it goes! There it
eoes!™ Mr. Rilev shouted éxuberantly. * Now
bovs, vou're ponna hear a race. They'll be
farrly hammerin® that fox pretty soon.”

We
we warmed ourselves, the men discussed the
gualities of the canine voices that drifted to us

it @ fire when o cold wind stirred. As

through the leaping shadows

*That sguawhn’ dog's chore pretty, ain't
shi, decired Leotee Proctol

“Yeah,” Lrewnrd
shore does be a mouth,”

Ravmond explained that the
plaintive op-apr, eo-por 1 heard came fr'om a
"sipuawhn’ dog” A dog B
“clear-mouth” seemed to be the tenor of the
pack, NMr. Kiley identihed another as a “chop

arreed Henson, “She

b ree

fliescribed a3 a

mouth™ | judeed that one to be a baritone
some [ox
violce, some another
"But anyv kind sounds good i U= leadm’
the pack,” Me. Freeman ndderd

hunters prefer one quality o

Secking Romance? It's in the Oparks

Line sunny aulivmn allernodon |||'|'|- in the
Miszourlt Ozarks, | {ound Romance. A mére
hamlel, Romance néstles ina leafy hollow at
the end of o short nbbon of pavement

An Orearck troveler also may discover Trath
know  Joy, savor Harmony, sadute Health,
albain =upccess Chrsave s money in beonoms
and buy with confidence in Fair Plav. Such

COTTHTIU LA el us much about e

vilues of the early Ozarkers
omotimes the name givers indulee

PLLTIES

imsouctant humor, There 12 the story of a Mis-
cottrt village enlled Smackout, because the
proprivtor of s pgeneral store alwavs an-
swered, “I'm smack out)
psked for goods he did not have

Andather village that stands out in my mem:
Rather, 1 5
Blue Eves stand out. The Arkansns-Missour
siate line, pnssing acrdss o high plateay where
broom sedge glows coppery in the autumn
sun, splits the community i twain. Blue Eve,
\rkansas, home of 73 persons, boasts three
eacoline stations Blue Eve, Miz=oun, can top

when customers

ory 1= Hlue Eve wuld sav, two

.-._

that
glofe, garaee, Hoguor stare

Postmaster Cue Butler told me the mame
they share originated in 1870, when someone
supeested that the community be named for
the then-postmaster s deep-blue eyves

Harassed big-city mavors would envy the
nonchalance of municpal admimstration n
the Hiue Eves, On the Arkansas side, Mavor
Rov Hopper presides over a iive-man council
—when it meets, “That's generally just whon
something comes up, he s

) ciligens, post nffice, s¢hool, senernl

['he council levies a modest property tax to

pav for electnicity lor the streethizhts and o

Robed in rapids, Karen Weinberger perchos on
bowlder i midziream a1 Jobnson Shut-Ins Sinte
Fark, near Ironton, Miscourt, Water cuttinge through
remeails rock formed the shut-ins, of narrow can-
yonis, where deep, clear pools alternate with frotl

g cascnckes



wthoush taxes o ol Cover expenses,  rel o second time” he conceded
neither Blue Eyve goes into the red. Donations | meét Mr. Blevins in Thorp's seevice sta-
rovmocilizens make up the deficits vron, around the warmth of o ens heater. Oild
Lrames il horseshoes dind marbles once oc- Limers gather there 1o swap varns and humor

| [ L L1141 i LT O LDE Paast
15 well az the voung. Now cight traphies in As 1 took a seat 10 bsten Tohn Mitlock
the C H. Hadley & Son Genernl Store attest  announced that this was his 83rd birthda



il -.:1

right), who led his team o g Southwest Conleronce s Lexas oo 1969 i a4 heehily pablicized hotne

pchampifnship with Texas in 1968 Arkansas |os pame giionded by Peesicdent Bichard M. Nixon

‘Ud like to make o hundred fore 1 dig,” he Arkansas She stood behind a gln== case that
aclded. "1 dsed o devil my wife, tellin® her 1 dizplnved jawbreakers and lolipops at mop-
wias gain’ to live to be a hundreed or dietryin'” el s-ovier level, " Now there are big markets in
He added saberly: Y] wasn't vin the towns on all sides of us; <o we LTy less, ™

| warndered where more merchandise would

ONd-time General Store Survives e A

pasorled goods cascaded from the shielvies
Holor .|-||h.||' and the automobile mods and spr ail i mounds ot my feel T here were
(drarkers mobile, the seneral store plaved a boxies of pails and ndats amd bolis: piles nf
vita] role in raral life percointor parts shelves of crockery and cook-
Back then, we carried a really large stock  ware. My eve leaped from patent medicines

of goods,” siid Mrs. Eunice Holland, proprie- to row handles, from guitar strines and oro
tor of Hollands General Store in Marble chet needles (o chimnevs {or Kerosene lamps
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springs could not cure the econoamac ablmer
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many retmed catizens irom Yhidwestern citie

Youne §HCCHLRR =0 started o Greivi iiier

irea launched a drve to attract industry and

..:|! i i i |_- || {11t ERERE 1 19
hosylil ecpuipment, ancd arrcraflt irts s

CTreaiedl 1. il obh A 14Yh
New Buildings Rise on Bustling Compus

| heard the word “erow™ often on the U
VETSITY ol Arkans:as ©i I[AlE= & Favettevilli
The enrollmeni massed] 1O Jast
double  thi | Lyl B T iTHl Mo I
RACL DL OO0 has been invested nce then |
COnsirucCiion

Nowhere an the Ouarks did LI
MpEct o i|'.-|'|-'||| it TPk

in Springteld, Missou Lhueen Uity of th



laily of the honse washed th Pesce-keeping partners. the John | Cowarts serye as marcha

hreakfast  dishe il then i depits marshal of Uiiiahia, Arkansias " Local Buds bhelp pee i

ERE=IS ! them oiat Log mhi he Fowarm,  tha ey, s Lt afe prell! pvel around hee
Dearks." Springheld calls hersell. and rightls Fortunately, the Uzark industral surge hios
o. With 125,000 people, she's the Digrest ity been slow 1 reaching hitle Mountamn View
in Lhe region Arkansas, Indewdd, no paved roud joined it t.

springheld grew rge i the remarkabdy the outside world until the 1950's But Moun-

dhowet time of 20 vear< A reionil trade centier Lo View's 15000 ¢t ene reeckon their sola
| % =2 1. Y 1 i | - -
il 4 collede LOwn shie boasts five ihsti- faf An asket in oa way. In Lhs .|.||r_|_-|-|||_-||-_|

tutions of higher learning—springheld wiis ronment, father handed down o son fh
dhiscovered by industry in 1951, Ozarkers filect vibirant Ulzark-sivle musiciansiup free of con
out of the hills to take jobs in the factores taminuting infuences (pages 6567 /il 684
that sprang up Now townspeople interd to capitulize on

e list of firms that have estabilished he tdents of the fddlers, guitarists, hanio
branch plants = mmpressive: kraft Poods, tsts, dulcimer nnd mandolin players, and gos
Owens-Illinois, Litton Industries, the 3M  pel guoartets abounding in ine coanbrysich
Company, North American Rockwell, Zenith surveving - bepan last fall for a £2,650,00
Racio Zenith's new TO0(00-sguare-foot tel folk-culturd] center at which musical enler-
gvision wesembly plant pumpd 220,000,000 a8  tamment will be a miyjor attractiol

LifAE 1InLo !!“- ||='||'|:|.I:'- _|||_|_I|:J ST [ '.:'-|1II; 1 [T '-_".E||| :.'..:i.'II.'II ||| mitisl



al the family homestend—a lean, ambling,
middle-aged man who usually wesirs a bat-
tered black felt hat and an infectious grin
Jumes: Morris is his real name. Foll-music
funs around the world know him as Jimmy
Diriftwood (opposite)

*We'll sit in the back room.” smid Jim,
uzhering me into a combination kitchen, din-
ing room, and den

He could live in grander style if he chose.
Besdes recording fees, he earns rovalties from
hi« compositions. Johnny Horton's rendition
of Jim™s “The Battle of New Urleans™ sofd
moaore than a million records. Eddy Arnold’s
recording of his “Tennessee Stud” sold more
than hall a million, |

“T never heard the term “folk music” when 1
was g boy,” Jim zaid: “But all the people 1
knew lived folk music. Families would gather
to sing old ballads like ‘Barbara Allen” and
‘When | Swim the Golden River.'"

When ['said 1'd never heard the last one,
Jim fetched his well-worn guitar. His grand-
Father made i, and Jim prefers it to all other
instrumients. Rocking back in s chair, eyes
hall closed, he sang:

Tell the giris to come and kiss me,
For I know they've going Lo miss me
When I stoim the golden viver in e mornin'.

Seven vears ago, Jim led local musicians in
areantzing the Rackensack Folklore Society,
borrowing an old name for the Arkansas
River and the state. Every Friday night Rack-
ensackers gather at the courthouse to play.

Sometimes Lhis free chow attracts a thouw-
sand people, as it did the Friday 1 was there.
An hour before dark, pickups brought the
fnrm familles to town—{ather at the wheel,
grandmother in the middle, mother on the
right side with an infant in her lap, two or
thres towheaded children bouncing in back.

In the courthouse T heard the sgueal of fid-
tlles and the twang of guitarsas 25 musiclans
warmed up. David Mormson sawed a few
niles on his hddle, then listened as his 1 2-vear-
old grandion Rickie repeated them on his

No professional-stvle fanfare ushered the
performers to the platform. Rarely did amus-
clan announce his number The Rackensack-
ers simply appeared and began to make music.

Royv Wrinkle plcked his guitar and sang
“The Wreck of Old 97.7 A family group offered
two hvmns When Charlie Richardson fiddled
a peppy tune called “Liberty.,” half n dozen
spectators danced an imprompta jig

Although a few Rackensackers have macle

682

recordings, mosi do nol aspire to the bhright
lights and big pay of popular musicianship.
“T don't believe we'd enjoy our music as
much il it was for sale,” observed Bobby
Blair, idly strumming his goitar, “If it for
sale, It's just different.”

Nature Also Makes Music in the Ozarks

I spent two pleasant nights in a rough-
bostrd cabin in the Blancham] Spnngs camp-
ground, nesr Mountain View. Before break-
fast 1 splashed in o cool stream, and under
the stars I listened to nature’s svmphony—
witer cascading over stairs of stone, the rich
bass of bullfrogs, the staceato rasp of crickets.
No wontler Ozarkers are musical!

Early one morming | drove from the cabin
to the White River, where Adrian Parks
awaited me. He motioned me into a smub-
nased johnboat and set it adrilt in the current,
steering us over rocky spots where long ex-
perience as a guide told kim trout might lurk,

He kept up a soft running commentary,
talking Lo me, to any wildlife we saw, to the
trout: "C'mon. fishie, get vour breakfast. You
on a diet or somethin'?. .. Don't be scared,
ol turtle. We won't hurt you. .. . There's lots
of beaver around here. Always cultin' trees,
trvin' Lo make a dam to stop the nver.” He
chuckled at the futility of Lhat

When my line tugged, I reeled in a 10-inch
rainbow, “Not hig enough to make a fuss
about," Adrian said. “But {tH frv." In the
next hour, | caught two more. Bul Adrian
[retted. "You should've had vour limit before
now. Fishin's not <0 eood this mormn’”

Rimming o high plateau, Arkansas High-
woy 7 led me south from Harrison into the
angled, rock-strewn hollows of the Boston
Mountains, the most rogeed pant of the
Ozarks and, o my mind, the most heautiful.

Beauty stirs ideep controversy here.

Out of the crevices of the Bosions, past
gnarted cedars clinging to sheer cliffs, wan-
ders the Buffalo River, so unharmed by man
that the National Park Service calls it "oneof
this country's last significant natural rivers”
{pages 670-71). Conservationists are hghting
to keep it that way by making it o national
river. Segments of the Current River already
enjov this protected status as part of the Ozark
National Scenic Riverways (pages 675-9),

The Army Engineers began planning in the
1950 to dam the Buifalo to prevent flooding,
but called n halt in the foace of fierce opposi-
tion. The appeal of the cash a lake resort
mighl generate lingers, however, inthe Buffalo



COntry—am o LI st ||I. il M
narts of the Cearks

Cne adufumn evening [ jomed =even
members of the Urnrg >oviely, which

helped carry the ight against the dam
Lo pliin & canoe trip on Lthe Buffalo
A we sippsed cotTes Deswde Lcdmpire

asked Harold Hedges what makes the

.lh-:l-fu‘l L _'|I1_'|_|:|| Lii r|:|:'| I'I. vieleran I||.

canoe tnps on 81 rivers, e recently
retired to a home near 1ts headwaters:

The bluffs,”" he answered “Spec-
tiecular 1< the onlv word Lo descrobe th
hiludfs along the Bulfalio. MO other Oxnark
river offers anvthing that compares
with them,”

Next mrornine, we pul the canoes it
n glasy pool—and 1, too, dappreciated
the mudesty of the bluffs Forfress-like,
Lhisy rose B 0D Beol, seeming 1o shud
out thie waorko

In its deep V-shaped valley, the Bul-
Lilo -slept beneath a coverlel ol mist,
dwakemng when the =un rose heh
enough to wash the bluffs in pale gold
MW vireos warbled anrd wrens chat-
tered. A heron eved us from a hmb: Wa
ter snakes andd turties sunned on rocks

we ate lunch on & -:".I""| bar. then
paddled on toward Rush. A ghost town
mow, RKiuash boomed rom the BRSO
throwsh World War [ when it citizemns
extracted HIC Ofe Irom MmseEs Bamedd
smugeler Monte Crnisto,  Jackpot,

Hawkeve, and Sam Hill
Cave Yields Prehistone Menagerie

Near Cave Creek. a8 Buffalo tnbutzrs,
a1 cool, dank Peceary Cave one

alternoon as lack MoeCuteheon probw]

A bank of ¢lay with a trowel. 5o0on hi
handed me o small lump

Here," he said, “I'll let vou hove the
jay of discovern

When | rubbed away the clav, a frage-
ment of what seemed to be vellwed
wvory appeared. “Probably part of the
sk of n pecoary.” Jack ventured

A balding, well-muscled man who
pufls o mpe, Jack best oxplored the cave
on his farm five vears ago. His hnds
incluided the jawhone of 3 [ Ay

v relative of the ple, the peccary still
lives in the southwestern deserts. Bul
Lhe yiwbone lack Iound was of the oe
nus and species Plal veonus compressis,

long extinet. When Dir. lames H. Chunn,

fak 3

Muoestro of Arkansas folk music, Jimmy Driftwood
this real name 5 James Morris) enjoyvs his nelghbors
arteEtry At the Frday-omight musicale al Mountain Vien
A noted song writer, e organized the muosicians of his
Rome ooinly into the REackensack Folklome Society,

whach sponsors the Fridas-mght get-tarether

Master of two arts, Violet Hensley hoth fashions figld]es
and plavs them. Here she - saws out ' “Soldier's Jov.," as
daughter Sandy, one of nine children, and hushand
Adren strum accompaniment. Violet learned 1o carve the

inslrumeiils rom her {aiher, and made bher brst at 13




Sof-shouldered Qveark hills enfold the 16

lhelow richt), near Ackansas’s
.'ni" '|..'.|'|:|'-

of the Geology Department at the Universits
ol Arkanzas, learned of the discovery, he ob-
tained grants for systematic trenching of the
cave. It vielded an astonishing guantity and
assoriment of bones and a few arfifacts
The 30,000 specimens include fragments ol
mastodon and mammaoth teeth, and bones of
exlitict wolf, LA, sk
ox, armadillo, and an elklike animal called
Cervalees. Jack also found 20 human teeth, 11

spicies of tlecr

shell beads. and bits of charcoal.-all AT
ahly lelt by Indmans of an unknown tribe

Heservorr Drowns Unbinished Momuonment

[ turned northwest from the Buffalo coun-
tryv o hureka Hprings, & town thiat seems (o
defv gravity. Its Victornan homes and stores
cling to the steep fAanks ol Two mountains
e streets twist through curves and switch-
hacks There isn't enough level land for a grud.

The town sprang up In the 1880°s.
wiord apread that
glhing from the

It
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Bie Ity Creek aroamn? the

whiee hushand's famiby hias bved in the
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acre tarm of N
i

powers bureka soan Hourtshed as a resorl

People sdll Bl jup: ot the Little Eureka
spring. In the teasing wav of mountain mes
an elder)
would not admit at first that he thought its
water myvigorating. “That old stuff ain't good
for nothin',” he | never touch il

Nhen, eves atwinkle, he added, “1 got to be
careiul with i Why, iU put another 40 voars

gentleman | met near the spring

on your fe—and 1 couldn™ stund to

VRIS More

This area holds a pecubar appeal Lo orug
saders, Willlam Hope (Coin) Harvey, & turn:
al-the-contury  free-silver advocite, started
construction at nearby Maount Ne of o pvra
el to

w e e believedd

house ortifacts of our cvibization
loomedl. 1 he @te of
nnishen], s beneath o
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mionumenl
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Carr \. Nanon's last home, o E
hoardhnehouse, <till  standds
prohibition

1008, naming it Hatchet Hall
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I celehiration of her specialh Louls Freoan West of Eureka anfings, | peked up the
egpunieeel i e 1930 I was te be Worn down Lo il of the Butterfield Stage at the Elkhorn
aatlsfv o S100 debt” he told me. A muralist, Covern, now in Pea Ridee Natonal Militas
Mr. Freund pamted in Hatchet Hall's Tover  Park. The stage hounced through this cornet

NHe piciure o LCarey in aciion M Arkansas m the late 1850 IrTVIngE Lhe

L part-time resident here 15 ' Gerald L K miml between 5 Lots and San Francisc
smuith, that durnble advocate of the Tarthest [he ferce Civil War battle that swirled
rrehl. Like Coin Harvey, Mr. =mith 1= monu iround the tavern in 1262 ernaps Lhe mosl

ment mincdead. More than o mtlhon visitors o

crucin] engapement west of the Mississippi
vear view the 70-foot statue of Christ erected  blunted o Conlederate invasion of Missour
of & fill ||:. the Elna M. Smath Foundation A regxon of civided lovalties, the Chzarks
amicd for his wate. Nearby, the foundation  furnished men to both armies and learned the
offers i dontroversial passton plav i summer terror of lawlessness Gruernlins, plain Ban-
and mointains o gallery of 400 portraits ol chits, even soldiers mmvaged the countrysids

L hrist in i varnety of art forms Killine, burning homes, loobing bacn

!II|-.=-.I.'I.I1I-._ II-||||:-|:'|-.1-|.|||.-._ Ereen Frass, mikiiew . ice S16@in A EFEsE i Eibel (Lsrannyd

Huffman swears by the removal powers ol old-[ashioned Ive soap, which she makes by

the barreliul ot Silver Dollar City. Les Vinipe pours the hot soap into. o form for (Gsrann







Through Ozark Hills and Hoellows

With local government mired in the chios
Jeft b war, the siege of lawlessness continued
long after the soldiers came home. Murderers
s oiten went unpunished in soathwest Mis-
soir that o vigilante growp SPrang Uy, soomn
becoming known as the Bald Knobbers
because its members met on a/treeless hilltop,

“My grandfather was one of the organizers,”
Douglas Mahnkey of Forsyth told me. " May-
be they shouldn't have taken the lnw into their
own hands, but they believed thatonly by vig-
ilanteaction could they restore law and order.”

As the Bald Knobbers avenged wrongs, an
anti-Bald Knobber group began to ride the
hills, taking revenge upon the avengers. By
Mr, Mahnkev's count, 14 men died before the
Bald Knubber episode passed. "It was,” he
said, “n long terrible, bloody time™

I made Springfield, situated close to many
interesting areas, the headguarters for much
of my wandering. One day | drove west to n
quiet hillside pear Diamond, and tried to
imaiine there the bovhood of a freed slave
nocentury ago (page Hod).

“From a child, T had an inordinate desive
for knowledee, and especially music, paint-
ing, Aowers, and the sciences, algebra being
one of my favorite sabjects,” George Wash-
ington Carver said in later hife

Standing nt his hirthplace, now a national
monument, T could only guess at his struggle
ta nourish that curiosity. Born in a rude cabin
about 1860, Carver had few opportunities Lo
learn from books until well on the way to
matihooid. But the woods gnd the felds taught
him nature's waeys—a foundation for his
efforts at Tuskegee Institute to encourage
furmers to improve soil and diversify crops,

Old Wavs Preserved —for Tourists

I found another counterpoint o Spring-
field's 20th-century bustle at Silver Dollar
City, 40 miles south, near Branson. This re-
created village of the 1880 keeps alive the
old crafts of the Ozarks

A blucksmith hammers on horseshoes. A
howsewife spins varn Basketmakers deftly
wenave strips of oak. Millers grind com meal

sSee page G010, “Lam] of o Millkon Smilles,” by Fred-
erick Simpich, NatioNAL GroGrarHic, Slay 1943
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“We work at keeping the authenticity,”
satel Mre Moy Herschend, Silver Dollar
Citv’s energotic founder-administrator. *If we
et this become just nn amusement park, we've
lost what we're tryving to build.”

She told me NaTionat GEOGRAPHIC alded
the quest for authenticity. In an old 1ssue, the
Herschends saw a photograph of a ane-room
log sehoolhoyse. They located it, bought it
and moved it log by log to Silver Doltlar City.*

Lyve Soap Kills Ticks, Lures Catlish

Al a reconstructed pioneer home, 1 watched
Mre Ethel (Granny) Huffman boil lard and
Ive to make soap (page 687). A novelty to most
tourists, Ive soap is prized by those who know
its versatility. Peering from beneith her sun-
bonnet, Granny explained, “1ts good for poi-
son ivy, poison oak, ticks, chiggers, fleas, mos-
gquito  bites, athlete’s foot, dandruff, dirty
clothes, dirtv-mouthed kids, and catfish bait

“Lve soap stavs on the washstand in our
house,” she saud.

The Branson area enjoys special status in
the Ozarks. Here stee) hillside, there twisting
vitlley, over vonder grassy plateau. its terrain
his been a retreat for city dwellers since the
early 1900's.

One of those who visited early—and came
under the Ozark spell—wns Harold Bell
Wrirht A minister in Kansas. he first entered
the Ozarks to seik relief from tuberculosis.
Returnini, he wrote a novel, Tie Shepherd of
the Hills, about the hardy mountain folk who
showed him hospitality and the hills where he
regained strength. First published in 1907, it
became n best seller, the basis for movies and
a play as well

Visitors still buv his book at the Shepherd
of the Hills Farm, where actors dramatize the
story each summer. They need not read be-
vand the first page to know how the author
felt nbout the Ozurks. For there he has Preach-
i’ Bill sav: “When God looked upon th” work
of his hands an’ called hit good, he war sure
n lookin® at this here Ozark country.”

All the others who have come under the
Ozark spell—Ozarkers who love their Land
and tournsts  just  discovermg  H—Know
Preachin’ Bill was right THE END

Renching up to glory, worshipers Bt hands and voloes in pralse of Ciniel at a tent revival
el b evingelist B L Phillips at Branson, Missourl, In the Qzarks’ rocky land, where life
tractitionally has been a day-to-day battle with the meager soil, faith tends to be funda-
mental, uncomplicated by doubt and dogma, and revivalists fimd responsive audiences
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The Wasp
That Plays Cupid
to a Fig

ARTICLE AND PHOTOGRAPHS BY
ROBERT F. SISSON

Patonal Leopraphic Safl

HAVE A CURE for that someétime feeling that vou're

geiting nowhere: Spend o day in California’s San

Joaquin Villey with a lady wasp, whose {rustrations
will make vours look pale by comparizon

Shorthy after dawn the little insect (Blastophaga
Prenes) Matyres from a larva hatched mside a male fig
she 15 wed immeditely 1o a fhightless hushband  who
never leaves hic hirthplace.

Then the tinv bride—shown life-
sire ub left—fies off to =eek the only
place on earth in which nature will let
her lay her eges, another male bz Hut
only one hg wasp in thousands ever
finds thot second male fruit. The others
spend the rest of their short lives
usually about a dav—wnndernng
around nside @ female he, whose
structure makes egg lnving impossihle

[usk deccends. The lndy wasp dies
i frustration, and her unborn children with her, Yet her
timv life has not been fruitless, if I may be excased the put

For, as she made her way out of the natal male he. her
ody picked up a cloak of 1ts pollen (rightl. And as she
wantered (frantcally through the heart of a Temale e
she pollenated i, causing # to ripen Her act gives

“Chnee upon a hg, there hved a sheswasp named
Blastapirag T has might a stoaryteller begin the wondroys
tale of the minute female hr wasp: This stingless insedt.
seprching for a place to deposit her eees unwitbinged
priallenates the Calimyrs g one of nature s delcigies
Shown life-size [insel, abovel, o wisp dries her wings
outsitle her hirthplace, an inedible made frus called @ capriby
Magnified 45 times, another wasp (opposile) picks ap o
coal of pollen from male flowers as she makes her way o

of o capmng’santenor. Flowers of the fig are imprsoned
within the center of Lthe fridt—i atanical carits

[ U] B T BETINSE] FEiEAEE
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FHEN STAFF PHOTOGRAPHER ROBERT F. S1550N wias asked to photograph the wasp
\'& that makex possible n multimillion-dollar bz crop each vear, he came back from
Califormia shaking his head. "'U'm afraid its toos small,” he sadd, opening a iny jeweln
hox [ined with cotton, 1 brought one o show yvou

“Where is it? asked the Editor, peering in vain
Right there, ™ said Bob, pointing (o a speck on the cotton. The Editor agreed that it

FElinE a hie,

was probably impossible to photograph this minuseule creature lertd
Biil the next lime Bob Sisson retuarned Trom Calilormia, he had made this sormes ol
pictures —a feal at least equaling in cdifhcalty s photographs of the railroad swarm in

advbug in April, snowfakes in Januory, and walking cal

the July GEOGRAPHIC, the
Hish, grunion, salmon, sguid, and shrmp in earlier issues.

Athiongh M Sisson here tells the story an leght vein, lis achievement s a notahl
it e-known detatls of one of Mother Noture”

cogitribution to knowledee, iHluminatine

sirangest wavs.—TIHE EDITOR

L«ivaine pature an assis eyl 2 !
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Starting their maternal mssion, female fie
WESS fwirm willun a male b, split open to
revedl its inner world (below) Flowers on the
hatchery

vl Im sije Of L Internr serve i
] nursery for the lnee L% |.'|-H|'."--|-r|..'|||. 1Iks?

Howers on the other side goard the opening, ol
evi, which the wasps must thread 1o reach the
wotld cutside. As thev 2o, they pick up 8 cargs
g ol len—bothérsonme stufl to them but pre

toks 1o the Calimyrnn fig. Once out, they hasten

i find thelr wav into anot et By Delore Ui

deaths. usually on the same dav us their hirths

Hushand she never sees fertilizes o female wiasp

stll imside the specally adapted Bower she was

born in (abowve, centert. The author reports that the
wingless gmber male gnaws= o hole in one side of 1L
then peneirafes the other side for the act of Jectalizn-

tlove Dty done, he dies without leavimg the caprifiz

Fertilized Female 1lefti uses the first hold et
by-Bigr mate as an eacape halch, Females ol

loundd by males may chew their own way out of

| hige L AsITiE, the author observedd, by uttine

wround its equator (chrectly abovel Thaoueh Infertile.
they go through all the motions of motherbood

pollenating figs ua efficlently az their fertilbred ststers,



Wheeler and his son,

Rl per unload mk nea

I

Vou won't eel stune,” he

st putside Fresno, and
citses of oo Eenr
told me. “Fig
don't have stingers.”

He handed me a sharp knile as he

O MY Wors

.lll.ll-||'|

: II|__:'|_'.|j'|:_||'_ for scwence. he sad. “Lont
soare Johim's frat
| dicdn't, and during the next three

'!|'||IJ_| |_-:J Iill_' W hi 1_-||_'r CTO biv si=veral hunddred

LT I_ II L . I

|I.E- CL OEer 88 E1iN
where the w
'|'!'|.-.||' ITeE,

senrch for wasps 1 began
n&ns bheein inside the it of the

led the eaprifig (opposite, above)

el me

W hat

sl O it Cilke

wie know s a caprifipe actoslly
enclosing frot pudp and, at th
one male and

center, twis kinds of Qowers.

one female. The siee and shape of the female
ttower stimulate the wasp to deposal an ege
then the lower grows a protéectve covermng
ar el " Ome male hg-may become the haven

1O A% Many s Ay prope

Male wasps hatch from the galls before the

females. Inside my first sectioned hya host of

the amber males moved about in search of

wives Throueh the camera lens | watched

L hile i the top ol a globular gall
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Frustration . . . and fullillment. Fies on o female
Lalimyena tree (Ietth attract wasps, which cannol
tell them Irom caprifies of the male tree

Imsade & Calimyrna fig (below), & wasp find
iy Irustration as ahe (nes to thrust her short
ONIPEERITOT QW T Lo FHie oy ey mt Ehe B o oing
of the long stvlés in the frmate fig's lower
Cnly i the male fig's short-stvled lowers can she
feach the base and degosit bher epes. Aegin and
agan =he tnes, all the while brushimg male poflen
onto female Dowers Finally the thwarted wasp
ches of exhaustion and the lune beat. Long
Detore the g mnd I'es, L5 EREVImes
cammpeetely pssimilate the tiny insect

Endgueh of hor sister< remain i1 Lhie male Lree
o lay their eges anl perpetuate the species: N\
I|-"11-|||- (rreedd, rT-IIr': i REehts iy :-.-||'i:'i_ ._-.,-|...
tlie tiny eve. and loses her wings—no longer
necdec—as she sijitecees mside, Then

Fodnilng Der destiny, she at ast degponats her egos




[« this how he finds out 1if o lady, not o late-
hatching brother, dwells withinF 1 don't
know, but the labor = not in vian, Tor the
female wisp ultimately emerges through this
hole. First, though, in the sequences | photo-
eraphed, her mate cuts a second hole. through
which he inseris his speciadly adapted abdo-
men to fertilize her (page 695)

Nows | owilch as the lady witsp chmhbs out
ol her gall, 1 follow her as she sturts her jour-
ney to sunlight. Before her Hes a thicket of
pallen-producing Qowers through which she
must pass to reach the outsicde, On the way
she acquires & heavy burden of white pollen

Emerging into the June air, the tny lads
rest= awhile She treg to shed her pollen top-
conl but cannot. Her wings lift her in light

Trick Causes Wasp to Work Overtime

My work with the male fruit = done. Faol
fowing the tiny black insect, [ hind her about
to dhisnppenr into a preen female he

Al this point, I should exploin something
Fig growers are cunnmmg. The Wheelers have
loaded the odds agaimst the wasp's finding
anuther male hg- They have plucked most of
the insect-laden male figs from ad joining plots
ared put them in open paper bags attached 1o
the female trees (papges 692-31

Using the knife meomn, [ fnd, the hittle fe
male wasp at work for the Wheelers, tryving
to deposit an egz at Lhe base of a flower prt
called a stvle Ron Klamm aroives (o see how
| am getting along

“Toor itthe @rl. Watch her frastrations
begin,” he savs over my showlder. “The fe-
male fig stvle 15 long, the wasp's egg-laver,
or ovipositor, s shorl

“Instinet tells her she must place the ege
nt the very bottom of the stvle. She cmn't
manage iU She tries another. Same story,

“For pll 1 'know, she mav try every stvle
in the g bidore she mves up. In the process,
bless her little coul, she and her sSsters pillen
nle our hgs"

As we watched o caprifig, a waspy came out
=hie shook herselt i the sunbight, took off
—and landed on a temale fg.

Ron trapped her i his handkerchiet

“I vou ever tell anvbody 1 turned senti-
mental over something | can hardly see, 'l
hate vou for life.” he sad

We crossed the road. Beep in the foliage of
a male he tree, Ron opened his handkerchict
The litle wasp flew awav—to aveid the
frustration that awaited so many of her sis-
tors; | hoped, and oy her egps THE END

§ & ]



CLOUD F-WREATHED HIMALAYAN CAPITAI

ARTICLE AND PHOTOGRAPHS BY JOHN SCOFIELD ASSOCIATE EDITOR







Colortul camaraderie
of a mid-Asian market

ACH SUNDAY Gangtok's open-air Lall
E Hazaar rings with manyv tonges: Hind
sepall;, half 0 dosen Tibetan dinlects, and
Dhalect aned dress
b fhirtation:

eirl nhove wenars pood-luck beod

Fonghizh, the officin! lnnmage
give clues o each ethnic group
ITRTR T
ivpical of Tibetans whi

worstinpung, forestdwelling anceslors in Lhe

A
Merchant from Indw, which hes

il o thie -|'I'I|||

Bov with a Nepalesé cap ol embroidered

: chitckens Tor curry-flavored stews
Stawl-draped Nepalese woman gpays

heed 10 a turbaned astrologer from Tindin

COLLOm Dy

[BET —that fortidding and forbidden

boccleriand between China and [ndin-

hias alwavs fpscinated me, T remember
as o child an omate kapalo-—a Tbetan ritual
vessel muode from a human skull—on . our
Throogh my father's
antigque shop passed fearsome masks,; sacred
pamntings Iramed i rich brocades, and gilded
mages of manyv-armed demons and serene

Bucdidhas, M
without

mantelpiece st home

W
ome  of
mysterions " Land of Snows

The dream ol seetnge 1t Tor mvsell ended,

home has never bhieen

Lthese svmbols of the

subdued her spiri
entiury and converted them te Buddhism

Hhers Munelreds of podliess

CEELCE

| S0

when Red Chinese armes
systematically  uprooting  Tibetan
I miike of this heartland of Himi-
layvan culture merely another brick in the
structure of Chairman Miao™s New China
But the Tibetan wav of life goes on, 1 dis
covered when the Indinn Government mllowed
me Lo visilh Cuangtok, copitad of the beguihing
miountain kKingdom of Stkkim (man, pagse 706)

The tiny protectorate s ruled

houeh

beean

L L 1

W perhagpe

the world’s most unusuil roval couple, Scion
of a noble Tibetan family, handsome Palden

I hondap Namgyal, the Chomyval of Sthkim.,
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et of Ruomiek Monnstery, watches ”-“'""'Ell a horizontal shit between the two bpl-
ony curtains at lop, lefl of center. Banner depicte 4 dark Buddha flanked by disciple
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Storybook capital
of a gentle kKingdom
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Last procession
for a princess

U B THE CLOUD-VEILED ROAD leading

tovwarel Mty Pass winds the funera

nf Princets Sanim Pacdaun, voungest

iister of Lhe Choeval, 1o the roval crema-

Lot ground ot Lukshivama last Mav 15
Belinid the parnsal, svembohic of

reydty, @ lama hold= a white scart

il honor attached to the bads

within the canopled litter: Thus he

eititdes the soul on 'r'r;-,- it it I_'.J”i

Ihe white one throogh the dreamlike

realm, or Bardo, betwoen death

and redirth, Pravers and offering

oy |y WHEY T|'||' -'ll'-.1| ETRES

39 dav=—the masimum

tefiod that the spirit roams

i









Comlined front paci i

"“YVery luck said Te=e Ten
“Hiz Holinesss blessing will
speed vou o mirvana, shaorten
g vour journey through e’
MANnY reffirins

Hours later, as [ worked
frantically to record the da
long spectacle, Tse Ten rushed
up to o He was chewing on o
momo—g Libelan pasiry hiled
with meat—and thrust another

mandesl. "Hic Holiness hae

leapneg Rames (righth amd the spirid

ITRCEY 5 46 TRl IS el IRnCcarfiobecks
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ng pirctures too lone withoul foodl and sends

W I i-\.
[rageddy pulied asude the vedl from another
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fnce of the venerable Hiture thal SEKL
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wikkim s beloved Sonam Padoun wis ore-

matad n oo ceremony worthy ol 4 Himalnvien
princess and rich 1o the pageantry of old Tibet
moved] thi

AL the

I-I|'. . T

L'p Irom o mule-hich Ganelok

procession, led by red-robed lamas

IR EAT

miles from the now-sealed Tibetan frontier

Lrampels moaned s the hodd

n pvre. Smake held down by the <sweepang foge

pniilied mourners and clergy allke o T

ol consecrified ol were poured onto the fire

It was lnte alternoon when offernines modoled

i butter were added, creating a ereat billow

Hatmer helow)
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v
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hudder the last frarments of the princess's

hier shipped downward into the ashes
| b gtorins of this e an OvieE. s o

Stkkimese beside me,
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STOOD AT THE EfM:E of a shrunken H
lweaon in southern Paracuay, It was the saﬂkln
peak of the dry senson, andd the water was
low and mirror still, save for an expanding
circle here pnd there caused |'I:'- the Liggecl of & lhﬂ
dragonily or the surfacing of a small fish

Cpening my hshinge kit [ theed o steel lenclet
to the end of a 20-pound-test line, then a hook. T
My knife shiced a cube ol bait Irbm a nunk of r“
SITHEW™S boou] Deef, My orodd waos a branch
trimmed from a nearby thicket

L'iiseetn an these sullen wilers swam pira-
nhas—hungry as are all fsh, but allegedly a A““"i

hundred tmes more ropacions, attracted Lo

anvthing feshs | had read. hke iron filinges
Arawn Lo 8 maened

| had heard the proverbaal horror storiess

1|'||.' s L [T R -|'.|||||_'|:|1 mitniis i hineed the cow
«keletonized while fordinge o strewm, Lhe swiim- rﬂ
mier disemboweled by .|_:_-'.I|||_'|| _ll.ull.ln. Dy T

Lecil R-Century b=l Vexander  von

™
Humboldt referred 1o the piranha as one ol
south Americi's greatest scourges. D he wiorids

of eminent whthvoelogost Lr George 5 Myers

also came Lo mind: teeth =0 <harp and
iws a0 strone that 1t can chop out & plede of

1 " i | '.I_1-._I 1
Hesh from a man or an allizator as neztiv as g \RTICLI L

razor, or clip off a finger or toe, bone and PROTOGRAPHS HY
dl, with the dispatch of a ment cleaves PAUL A. ZAHL, Ph.DD.
| ||| I.ll'. Illllll-ll |.'I||.'I. |||.]Ii||_' "l.lr”..IIlI'I % i'.-l E=iiin % ! N LT

Rapacious killers or creatures much maligned? In an attempt 1o sepo

rebbeE ('t Trom fancy, thee aulisor ouarneyved B ross ~ipth America SETRERRARLL

||:|'.L|-||L|_-_ nicludinge Sevrvvalmiiy datldrer, CON0 dddered the mos! danpoenods

'hess Brazilian specimens have red undersides (left), while a Par
b
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EUAVAR example inspwected
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to South American hinterlands, 1 had often
watched Indian children =plashing carefree
and unharmed in piranba-inhabited waters
(pages 720-211 their mothers waist-deep near-
by rinsing laundry. Brazilan anthropologst
Harald Schultz, after spending more than twa
decades in piranha country, could write, “In
all these vears 1 have never had o harmiul ex-
periénce with these greatly feared pranhnps.™

Unspectacular — Except for Ity Teeth

Mindful of both sides of the story, 1 stitched
the juley balt onto my hook and swung the
line out over the lagoon.

In a few seconds I fell a tug. 1 braced &nd
whipped up the pole. It was disappointingly
easy, Onto the bank flew a silvery fish scarce-
Iy larger than my hand-—a little ereature no
mare impressive than the trout of my bovhood
davs in the Sierra Nevada

But the comparison stopped when I caught
sight of jaws= snapping wildly in their ¢fort to
dizslodee the hook. Had my leader not been
steel, it could have been severed nstantly,

“Dan't touch kim!™ warned my companion,
Senor Juan Pio Ravaldi Blanco, chief of Para-
suay's Fish, Game, and Fish Breeding Dnivi-
sion. His boot came down, pinning the flap-
ping piranha o the ground Cautiously he
remmovied the hook, seized the fish behind the
pille, and held it up.

Latinized as Serrasalmus mallereri, this
strugeling specimen had silvery sides and a
vellow  belly—quite unspectacular, except
for that mouthful of fiendish teeth, Each was
arazor-keen triangle set so that when its cut-
ting eddees met those of opposing teeth, the
shearing power would be all but irresistible
{pages 722-3)

About a score of piranha species; difiering
in head shape, coloration, size, and tempera-
ment, bul nearly all possessing that incisive
bite, claim a habitat covering ome four mil-
lion square miles of tropical South America,
Thev are found wherever fresh water fows or
stands—{rom the lower eastern slopes of the
Andes through Colombia, Venezuela and the
Giutanay, south and eastward across the
immende Amazon Badin, into Bolivia, parts
of Peru, Paragunv, Urnngoov, and north-
caslert Argenting (map, page 719)

Known as pergi in parts of the Guianas
and caribes in several other lands, they take
theler more common name from dinlects of
the Tupi binguaistic group; in which pira

National Geographic, November 1970

means “Aeh™ and ranfg “tooth.” Virtualiy all
piranhas belong to the genus Serrasalmus of
the family Characidiae, which also includes.
many & good-tempered aguanum fsh,

One of the smaller piranhas, Serrasalmus
sptloplenri, resches only about half the length
of the big dark Serriasalocis miger, which may
srow ps long as 18 inches and weigh as much
as five pounds In ‘my experience, the Titthe
ong wis nol dangerous;: | had encountered
it everywhere in Paraguay, even in the small-
est streams. Serrasalmus miger wits another
matter; while some of my informantsdeclared
it 10 b amonpe the most hiarmless, others
gave it a doangerous label. All mv experts
agreed as to the penl of dealing with Ser-
rasalmus natterers, the species that is probably
muost responsible for the piranha’s fearsome
reputation

Some speciés have o tendency to gather in.
schools, while others are loners, except when
lured into a group by the smell or tasie of
blood or ruw flesh, Some are said o prefer
deep halntats, others seem to frequent the
shallows, either turbid or clear. Certain spe-
cies appenr lo seek guiet waters, others the
more rapid currents. Some seem saviige: oth-
ers are only moderately ageressive. Some seem
to be omnivorous, but most are hasically flesh
eltters with cannmibal tendencies.

Opinion Changes in o Split Second

To ohserve and photegraph piranhas in
their natural habatats, 1 planned trips that
would sample the group’s entire geographical
range. 1 would begin alopg the Paraguay-
Argentina border, then move northward into
Braril, proceeding eventually into the heard-
land and the delth islands of the Amnzon,
and as for porth as Surinam.

After Anding Sevrasalmus spiloplenra—the
small innocent one—abundant in Paraguay.
I was somewhat [ulled in my estimate of the
piranha potentinl 1 had often picked this
fellow from oonet by hand, finding him no
muare hostile than g goldfish. Then one doy an
eyvewitness experlence changed my outlook.

Diriving through Paraguay's picturesque
cattle country a hundred miles south of the
capital city of Asuncion, Sefior Rivaldl and 1
drew up to an solated and brooding lasoon:
Six or seven fishermen, hip-deep in the water,
wite selting a long seine.

I approached the net's onshore anchorman,
clad like the others only in shorts and a straw



own kind.
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Lhe man's right hand., Durtng the preceding
split aecond the creature’s toothy scalpel had
removed o plece of thesh the size of o dime, il
but shearnng the bone

For a moment the victim seemed anaware
i the wound A piranha bite, like the cut of a
razor, 15 s@l o be virtually painless at the
mmstant it happens. Only when others noticed
the blood did the fishérman see it too. His
lace blanched. but he made no sound

Fish Bite Poulticed With Tobacco

The attitude of the group was cisual. | syp-
that Eivaldi n  handkerchief
around the finger while 1 ran to the coar for
myv first-nid kit But before | could do so, one
of the fishermen took a large pmch of smok
ing tobacco from o battered leather pouch,
miagtened it i the laeoon, molded it into
n wad, and pushed it into the open wound
Then the hnger, wad and all, was wrapped
securelv in a bit of dirty rag

A few minutes later the man was back at
work with his fellows, The wound would heal
rapidly, 1 wos acsurecd, the tobacco acting &s
hoth an astringent and o disinfectant

In Asuncidon | met missionanes

vresler] bind

Marvin

Oblivious o possible peril, children of
Maoka hehermen frolic 10 piranha-snhalyited
waters of the Rion Paraguayv. In the shallows
nearby, villige women ignors Lthe dohiooer
while doing thetr lundes. The author saw
such scenes duplicaled many times

Scarred for life, o Prasilian on Marad
[sland shows where plrinhas sheared silver
dolliar-sire chunk=s of festi feom his leg
Despite such encounters, Amazonian Hsher-
men display little fear of pirnnhos

il
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Cole and Roy Christopher, who tan a school
in o village of Maka Indians on the weést bank
The nome NATIOMAL
GEOGRAPHIC was espeoially, meanmingiul to
these missionaries; during long months of
breaking throuph Bnmuistically to the Maka
Lhey had used back issoes of the masazime
lo associate words with Inmiliar objects in
the photographs. The pictures had fascinasted
the Indinns, and grachoally they haed been
persunded to reveal essential aspects of their
difficull languape

My acquamtance with the missionaries led
to a series of visit= to the riverside Mnka
villape. Aware of my interest in piranhias, the
villagers mvited me to join them on a fishine
trip to a lake about two miles mnland from
their settlement. The lake turmed out to be
soupyy dry-season lagoon, scummed with alguae
and choked around the edges with marsh
weeds: Under the scam were sald to swim

of the B Parbruny

cathish, eels ravs—and piranhas

My Incian Iriends, wearmng old’ Trogsers
ar charts ar the briefest of loin cloths, splashed
into the thigh-deep water. Their mood was
caredree, almost jocular. Forming o loose [ineg
acrossthe lagoon some 25 men waded forward,




driving the aquatic population abead for
concentration at the far end. Each Indian
carried his own net—iwo poles about severn
feet long connected by a length of mesh
The trick was to plunge the net, spread open,
into the water wherever fish might be, then
te slap the pole: together, creating a trap
| poigtes 7 28-19),

Stingray More Feared Than the Piranha

That morning several Indians had shown
me scars on their legs—mementos of earlier
fishing forayvs. The scars were aof three sorts:
a vaguely discernible arc on the skin, an 1r-
regular blotch (oppositel, or a network of
Incalized marks and hnes

The arc-shaped scar derived from 4 pira-
nha bite that had cut but not removed the
skin, allowing the patch to be fitted back into
place for healing The ieregular blotch resulted
from the clean removal of skin and flesh, as
in the case of the isherman mentioned earlier
And the network of marks and lines was the
work of a stingrav's spine, with its attendant
severe pain, infection, and slow healing

In fact, native fishermen told me that they
fear the stingray far more than the piranha—

more than snakes or caimans—{for it wields
its spwtoothed spine with great force and
leaves a jagged wound. To avold stingrays,
which occur throughout South America's
piranha area, the wading fisherman shuffies
rathér than treads through the water, on the
more or less tested premise that a ray will
nol-strike unless actually stepped upon

Matching the Indians' slow forward pace,
I moved wlong the bank. Finally a signal
from the leader touched off 4 general outery.
With whacks and slaps, pets hit the waler
and in one swift motion were dipped, closed
and hoisted, lapping with hsh,

Mozt of the haul were cathish and large-
headed Hoplias, but here and there 1 could

Like Hashing rozors, a piranha’s irlangalar
teeth, driven by powerful juw muscles, can
cul &0 cleandy that a fishernun sometimes
dloes ot fealize he has been hitten ontil he
sees the hlood, Lower teeth of this Serraual-
mnz nalleveri, bared by forceps. M pre
cisely imto the serrated upper set. The
author watched oane Indian womin use a
faw, cleaned of flesh, m placre of sois=afs 0
cul threads at her loom § TSTE LEFE-A2TE
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spot mattereri. 1 watched the Indian nearest
me. Cautiously he grabbed one just behind
the gills—as Rivaldi haed done—then quickly
rased o his mouth and bit fiercely down
into the back of the head, instantlv killing it
From time to time ! could henr other such
crunchings from along the line.

Within an hour each man was traling a
string of 50 to 100 assorted fish. During the
entire operation no one had been bitten by a
piranha or stabbed by a stingray, Apparently
luck rode with the Indians that day.

Un shore now there was new activity as
men collected firewood and others trimmed
woiden skewers with wicked-looking ma-
chetes Soon half a dozen Gres were blaring;
around them the skewers were stuck in the
ground and tlted toward the flames, each
impaling fresh fish that nobody had bothered
to behead (pages 728-9).

S0 far in my travels | had not tasted pirs-
nha. [ tapped the shoulder of an ancient
cheek-tattooed Maka who tended one of the
fires. “Wanay,”" 1 said, using the Makid word
for piranha, and pointed to one browning
and crackling on a skewer. The arama was
tantalizing.

Tough old bands pulled the fish from the
stick and handed 1t to me. All I could do was
toss it from hand to hand, Blowing on it until
it wis cool enough for me to take a bite.

Imitating my fnmends, [ sank my teeth into
the dorsal Aesh. To be sure, there were bones
and scales to be wary of, but the meat hid
the texture of broiled bass and thasted just as
good. Two or three of these eight-inch fish
made an excellent meal,

That afternoon in the village I noticed a
bead-laden matriarch dissecting the lower
jaw from the remains of 4 piranha. Next
maorning I saw her ot her loom Hanging
around her neck on a long loop of varn was
the toothed jawbone, which she used in place
of scissors, neatly and swiftly cutting thread
encls ns she went along.

"Man of Faith” Swims the River

Three weeks later in central Braozil, along
the Rio Argpumia bordering the State of Mato
Cirossa, | fished with a different group of In-
dinns, the Karajn With me on this new quest
had come Heraldo Britski, an ichthyologist
-and museum curator from Sdo Paulo, A Vasp
Airlines [DMC-3, circling first to make sure
there was no livestock on the grassy runway,

National Geographic, November 1970

put us down in a field near the river village
ol Santa Teresinhio

Here, as in Paraguay, missionanes proved
vitluable informants. Summoned vin 8 com-
munications sysiem difficult to fathom, Tom
Pope, who works as a Protestant missionary
on the far side of the Araguaia, met us before
the sun went down.

“Piranhas? | respect them!” Tom admitted.
He had been nipped once o twice while
bathing in the river, he told me. but with no
SEFIOUS COnNsequUenCes.

“Lstill bathe in the river,” he added, “and
s0 does the Catholic padre on the opposite
bank. He once swam the river to visit me,
There's a man of faith!"

Roots and Vines Tuke Place of Hooks

Thanks to Tom, a fishing expedition soon
ook place. Early one morning four Karaja
adults and half a dozen bovs readied a slim
dugout near the mission where Heralido
Britski and 1 had pone to meet them. There
was no recognizable fishing gear in the canoe,
but on the dank bottom lay a heap of carrot-
size roots and a bale of vines, The juices of
these plants, belonging to the familhes Sapin-
daceae, Euphorblacenae; and Leguminasae,
have long been used by South American abo-
riginals to stun fish, One of the effective in-
gredients 1s rotenone.

Tom, Heralde, and | crowded in with the
Indians and the plants. Within hall an hour
we stood on Lhe banks of a large midstream
island. Koots and vines were loaded into
baskets or onto outstretched arms, amnd with-
out palaver we filed behind Luiz, the lead
Indian, across rolling stretches of soft white
sand. Then, unexpectedlv, we came (o a
depression in the sand-—a lagoon 30 by 60
feet and not more than hip-deep. The water
was pea-soupy with algae,

The boyvs squatted on the shore and began
beating the roots to break the tough protec
tive zkins while two men waded into the
pool, Each drove a heavy post inlo the bot-
tom. The forked upper end would serve as an
anvil for hammering juices from the vines
Accustomed by now to the Indians” indiffer-
ence to the piranha hazard, | photographed
these preparations, while Brit<ki arranged
collecting nets and jugs.

Now the boys packed the mashed roots
mto logsely woven baskets and waded with
them into the lagoon. Back and forth they
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shffed, swishimg therr loads ap and down in than vellow. Hernldo had no explanation
the water. Simultaneously: the men blodg We netted many o piranha minus a tall or
e vines ob Lthe post hedds (page 7 cenously  mutiliterd where flesh had been
Julces relepsed by both operations spread in ripped froom the body, It was obviogs thal
the swaler, appearmg to form a soapy frotl wheén one fish beging to wenken from the
on the lagoon s surl e cllect of the CImiiciU s another s _'.l'l un

~oon fsh swirled madly here and there affected will mse toattack hisdisabled hrothes
small ones first, then lurger ones. The juices Liften when hsling for piranhas with hook
were imhibiting asveen absorption by the pnd Line, 1 bhave pulled up ondy a head, the
rille ‘Without a sustained supply of oxveen,  bodv having been snatched awav by fellow
iy fsh owall guickly cwe. Such chemcal  of the same ruthless species (page 717
;I|I;II_I-::-:;I_I I:I-,“.I Ilillliir:I::hnﬁlll::.l,_lII_III|:|I_|IIIIE}L - oms Baated FEven With Frut ar Bread

Wier weeks in the helod, 1 could casily spa Whal de piranhas normeally eal? 1 he ones

facing rnranhas, As usual, malierery wor we caueht that day had dined on minnow
the most abundant. buat to myv surprise their e characins. Hut these do not constitute the

Bellies were brighl oranee OF red here rad hiet sole piranhba diel Yeors earlier mn Veneroela

Grecdy gobhlers al three months, piranhas hatched n Fleizc hmann Memorial Aquariam al thy
Iscinnatl £ 1l el it Jready tTry toni i : I
ol FTit R T i BT | . f1m Hopitanhas, bl i i e A el
Flerida, ban in 1= Fl fimns fear thal the Erealures | hi thri I Wotrogrncal W



I had successfully used fruit as piranha baii,
recuently 1 have seen hshermen stick
wad< of hread an their hobks

While 1 photographed, Heraldo netted
specimens for his museum collection, ratthng
off their tonguetwistine Latin names: T he
Indifins basketed an abundant catch of their

own. Any piranha still fapping they immo-
tihized not with a hite, as hacl |
with the resolute whick of a club

w Maka, but

Breeding Time Moy Affect Behuvior

A woek after fishing with the kharapa, Her
aldo  Britskl, laden lars of preservisd
specimens, returned to Sio Paulo
upstream (o the village of Ssantn Isabel dao
Morro, mto the John Kennedy Hotel, a troy
cler's Jodee run by senhor Roland Ubirajaro
sintos, hunter, fsherman, dnd a friend ol
river Indians

Roland didn't like piranhas, but nefther
wins he disposed to dwell on thelr savaeen
Ancd 1 owas bemnmag to wonder about the
tades of Terocity. After nenrly two monthsan
mrinha country, with the guidance of knowl

edgeable experts, the onlv instances of ageres

with
I moved

sion had been evoked by capture

I was begsinning even to doubt the nuthen
eIty of those photographs and movies 1 had
seen showing piranhas botling to the surface

i

Unpleasant companions: o piranha snd
an even more feared stingray. The ravs Lie
an the bottom, often obscured by sand or
mud. If a wader steps on Ooneé, it may whip
its spine into fool or call, inflicting an injury
far more patnful and slower to heal than a
prranhi bite. Bath specimens were caueht

by the: plant-juce method (rghtd

Plant juices replace hshhooks for Karaia
From
bénten vines and mashed roots, thev phtam

friecls thal retan] oxvipen ahsorption by the

Fhclkans alone- Brazit's Bio Arsoiiia

lEh and creute a seapy froth on tie walier
Here they use forked Wy anvils Lo
prond lanas and releise yuice mto o guiet

WETHHIL SMHID osvien-starved fish will rise o

i
[ LR

the surface. Lo be speared of etted. When
hehermen capture still-actve pira-
nhies, thes club them, 'in contrnst to Para-

ruav's Makn, whii r|i-!|-|!|.|'| them by biting

r| T !

nEo the bpocks of their heads

in response to anyvthing fleshy,. ' Whenever |
cited the ¢lassi
ficing n decrepit cow as a piranha lure some
distance from the point where his herds must
cross noriver. | drew smiles. | met not a single
cattleman in Paraguay or in the Mato Grosso

clory ol the cattleman sacri-

whoy could vertly that one

Cn the other hand, 1 was reluctant to jump
irunha temperament mighi
wioll be plaved upon by any number of vari-
enson, chemical content and tempern-
ture of the water, and, of course, avarlability
Une swchtbhvolopist has ventured
ult piranhas, like mans

Lo conclusions

At les

il 'I“-|||';'

the opinion thal ad

another animal of land or sen, are particularly
appressive during the breeding period

Roland knew of mv presccupation with
piranhas. “I want to take vou to the Rio das
Muortes,” he offered one day. “Its four hours
upstream by motorboat, byt there we will
find fierce piranhas, [ puarantes!”

Mvext maoarning, with a4 native boatman mned
i ouidle named Domingos Brasa, we whine
our wiay up the Arapuaia. The River of Tleath,
a tribatary of the
een namad i grim remembrance of a mas
sacre, Dut the detnils are fuzey, Some sav mis-
sionares, others Brogethan soldiers, were the
e Inchians. That the
erives Irom the Terocity
pranhas s an a lifferent theor
one, | admit, 1 wanted to believe

ArAFIAIa, stems 1o have

YVIiCLIms VEIArs a0 of plasad

FRILTIE i ol the fviers

'.-|£-L-1|JL'I

[he sun had elimbed high belore we tirned
irom the broad Aragumn onto the tribotars
wilh rllrl- sIfisier namee HI” ||'II'FI' wWis nothing






SIVE hke abioutl the Rio das Mories My mmuoression
wis one of shining, slow water, reflectine low luzh
jungle on bith sides—an setting of perfect tranguil-
IV W which the reverberatine rosdr o ot honpl's
mittor seemed an intrusion

Eventually the river widened aned o huddle of
thatched huts camé mto view. Domingos el e

and we beached amone several <l neler dusoiit«
Dops barked as  we iumped ashore. a2 womig
Appeared sl 4 ill---l'll.'."_-_'| recognized Domineos, and

shouted a welcome. Her menfolk were ouf Lending
the cattle, she explained

Cattle Ford River Unmolested

While we talked, a man appeared on the bank
across the aver, leadine two horses 1o the water's
cdge. In they waded, all three, and the horses
drank. Still holding the reins, the man jumped into
n canoe and paddled mo mid<tream. his team
swimming alongside. Our hostess coarhl my un-
thoughts, "Ah, but they are harmiess, the
mranhas out there,” she laughed, Yor do vou think
we have tamed them? Every morning two hundred

spoken

of our cattle swim across o grazing lands on the
ather side, and swim back at night.”

2 SuEscsied we move upriver a mile or so o o
putrticular lagoon she had beard wis packed with
treacherous piranhas, She spoke with authority, so
we took to the rver again When a dugout paddied
by two ranchmen appeared coming towand us, we
met i bow o bow,. Domineos talked to the canoe-

sls, and one of the pair hopped aboard our canoe,
ARTOETNE 19 €5C07T1 Us

Along the way we heard an uproar i the low
trees along the bank, the kind of noisy fussing that
i |."|II!I|I|' (il |'|;-.:.1||.,1_l_- make<s. Domineos _:||‘|':-||||i'.
Beached the canoe and. before | could sk Him
(uestions, vamshed into the jungle gloom, armed
e-burrel shoteun
within minutiss ! heard a shot, and almosl it

with hi= sing
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Piranhas’
irenzied
feast

A SLUGE] =H Drawn st
j‘% IEHs it a reline ol
dron as scores of piranha
dievonr the carcass of acap,
bara, A creature whose Tour-
food i rsumy lemeth makes
it the workd s lareest roelent
Within three minutes the
hungry horde had strapipedd
the fAesh (rom the bones

Uinielerwailer I 4
ower left Fevenls the Tury of
thie 1ed fAINE Mrannss

| hsimdore R

hix 1914 hook, Throngh 1y
Bractlion Wilderness, wideiv

wildbctzed  the paranha’s
ferodity,. Sipee then, Inire-

gquent but horntving tales o1
men betng devoured have
bt the ¢reglures mmage
nto that of a monsler

SHOTTLE L I| Lidfaes  Fraay

have been embedbabed o

hetr retelline. Noted anthri-

(el oarisd Haraled srhultz
= TEl . W'l fecades roaming

Lthie Brasthan hinterland, and

in that time mel pnly seven

persons who had been i




once We were moving again, with a dead
monkey in the boltom of the boil Now |
untderstood that he planned to use it to bait
the piranhas, in place of the stale beefl I had
brought. Kaised as a hunter, Domingos con-
stdered monkeyvs faor eame, as hunters in
other lands regard rabbits or sguirrels.

We veered off the matn river into a shallow
tributary. Paddles tonk over from the out-
hoard. and soon we came to o fovced hall A
swamp lay between the tributary and the
lxzoan we were seeking, so we waded up onto
the shore and deagped our boat across a
stretch of quasmire to one of those by-now-
familiar drv-season lagoons, its secrets hidden
beneath a mocky green surfoce.

Monkeyv's Fate Demonstrates Peril

First we fAshed with hook and line, with
istant results, Out came toothy, scarlet-
bellied matiereri and some large dark pira-
nhas. But this was nothing new. Then Do
mingos lassoed an overhanging branch with
a length of rope and tied the free end to the
monkey, which he lowered into the water.

We paddled off to watch, Suddenly there
was a simmering Gt the saurface, not mpres-
sive in aself, but all the hint ‘'we needed
to know of the furious activity below, We
watched for perhaps five minutes, until the
trembling of the surface gopped. Then we
paddled back. Domingos grabbed the rope
and pulled up the monkey. Hardly more than
bones remuained.

Here in a quiet lagoon, a spillover of the
Rio das Maortes, was undentable evidence of
whit a =chool of hungry piranhas could do.
I could easily understand the notoriety that
had grown up, the body of lurid tales

Yer, wasthis typical? On manvan oceasion 1
had poured beef blood into piranha waters or
tossedd i chunks of fresh meat, and had seen
no reaction whatever. From river (o river,
from one landiocked lagoon to another, my
experiences seemed inconsistent. Where ane
day children swam and women did their laun-
dryv only a few yvards from where my hook
caught any number of natierers, the introduc-
tion of a new set of stimuli might produce a
frenzy of piranha activity—aor fo response at
all. Responses varied not only from one species
to-another, but within the same species. Unpre-
dictability, I concluded, was the watchword
m any situation invelving piranhas.

My final experience with piranhis was on
Morajo Islund, in the Amazon delth, There
for several days 1 lived on a fuzendi, a ranch

Tai

Sun-bleached bones in mudidy shallows
on Marai) Island attest o the savasery of
piranhas. Ranchers (old the author thad

wenk or wounded nnimalds most often draw
the killers. Bt [y Zahl's investigations
provid that piranha attack is neither pre-
dictable nor inevitable Much research s
needed to understand the complex interplay
of the triggering factors: voracity of the
species, water level and temperature, time
of vear, availability of food.

ivhE L P UL TeAL (D R

just inland from the coast, where a winding
cstream rose and fell in aceordance with near-
by Atlantic tides. “Packed with pirmnhas”
stated Carlos Pamplona, the fazenda’s mani
zer, as he waded waist-deep for a bath. *Bui
thev are nasty onlv when the tide shifts.,” he
atleled, “alter the ¢hb,”

Next day Carlos made s point by tossing
half a goat carcass into the water, Slowly it
sank to the bottom, unmolested. “Sec? High
wiler: The piranhas are quiet.”

Hours later, after the ebb tide, when the
stream began rising, Carlos drageed down
the carciss of a voung caiman as a lure. He
tiecdd it to a stake @t the shore line. As we
waited, water gradually covered the bait

Suddenly o churning troubled the placid
water arcund the carcass; butlding to a boil,
In their frenzy some of the predators leaped
into the air, then splashed back to renew the
onslaaght. Some worked their way through
the caiman’s softer underside and their
thumping and thudding inside it could be
seen 45 they tore and ripped the Aesh with
their teeth and incredibly powerful jaws

Stream Bathing Loses 1ts Appeal

No more than three minutes passed before
the bolling ceased. Carlos untied the cord by
which the caiman had been secured and
pulled the remains ashore—bare white banes
anid fragments of tough hide

Later that dav, when the tide had shifted
agan, -a group of dusty vaguerres strolled
down from the bunkhouse to bathe in the
shallows. “Come on m.” one of the cowboyvs
waved to me. But one glimpse of the caiman
skeleton spruwled there on the bank, and 1
shook my hesd As long as T remained in
piranhn country, 1 dipped my bath water
from a bucket on shore. For I had learned
that piranhas are just like most fish in one
respect: You never know when they will fee)
like biting. THE END









Keeping
up with a
changing
world

its National Geographic Atlas of the World—

the most complex publishing project in its his-
tory and the fulfillment of a decades-old dream—the
volume won acclaim from geographers, scholars, and
non-professional users alike.

“ ..the most useful general atlas yet published in
this country.” “...contains a wealth of knowledge.”
“It has aided me countless times....” *. .. the envy of
my friends and one of my most prized possessions.”
Such were the comments that poured in.

A second edition followed in 1966, bringing the num-
ber of copies in use throughout the world to 205,000,
Now, to meet increasing member demand-—and to
keep pace with a rapidly changing world—comes a
third, revised edition.

Least-known Continent Entirely Redrawn

The new volume is indeed new. Its 140 pages of maps
and interspersed text sections have all been carefully
brought up to date to reflect the world of today. For
example, the map of Antarctica, completely redrawn,
incorporates recent surveys and scientific indings by
nations engaged in exploring the world's least-known
continent. Other maps show the broadening blue of the
giant Peace River hydroelectric reservoir in British
Columbia, the newly constructed capital city of Bel-
mopan in British Honduras (page 736), the recently
established boundary between Kuwait and Saudi
Arabia, and—in the strife-torn Near East—military
occupation lines in relation to political frontiers. In-

ing thousands of such changes involved 21
man-vears of work by the Society's skilled cartogra-
phers, researchers, and compilers.

Nineteen nations have gained independence since
1963. The third edition includes them all, from Texas-

W HEN YOUR SOCIETY in 1963 first produced

mﬂmainmﬂm&mwﬁnyﬂuﬂ'ﬁm"

South Pacific. Deamptumsufn:nchﬂfﬂumlﬂl’lﬂ

ﬂmlhawmid—mdmwhﬂ'nmlﬂnﬂ
again the National Geographic Society issues a
mmphmhrmhndntlu,mthlmmdﬂﬂjr:
detailed maps, plus informative profiles of the
globe's 143 countries, and an index containing
139,000 place names. The most recent population
figures, around-the-world weather tables, the
primeval look of oceans drained of their water,
the loneliness and glory of earth spinning in
space—all find a place in this unsurpassed
maosaic of geography depicting the planet of man.

EXTACHETINE MY ROBEAT 3, OaNEs £ mas,

ENTACTEDN Y. W JANEY [ SUSSELL (D) MOE. %

A masterwork
takes shape

Wielding an airbrush,
Geographic staff

| cartographer Tibor G.

Toth adjusts the subtle
play of light and

shade on the mounlains
of California and Mexico;
Alaska's Aleutian

Islands appear as an insgt
on this physical map

of North America

The three-dimensional
quality reflects the style
af renowned SwWiss cartog-
rapher Paul Ulmer, who
spent several weeks at
Society headguarters in
1967 teaching his methods.

Painstaking precision

characterizes the work
aof cartographer Henri
A Delanghe as he makes

minute refinements
in the lettering of
California place names.

The revised, third edition of the Natiownal
(reographic Atlas of the World can be ordered
from the National Geographic Society, Dept. 61,

Washington, D. C. 20036.

Standard edition: flexible, leather-grained
plastic cover—$18.75. De luxe edition: hard-
bound in cloth cover with matching slipcase—
$24.50. Please specify the name you wish to
have stamped in gold on the cover.




Please send me

e ravised, thirg eailipn

NATIONAL GEOGRAPHIC
ATLAS OF THE WORLD

_—l otandard edition $18.75

] De luxe edition $24. 50
(including name you wish
Slamped in goia N COVEr)|

FRINT WAME

Bill me for edition checked plus postage
and handhing at time of shipmant.* Send o

‘I not completely satisfied, | may return the
DOOK o the Society without paymen
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Storm-spawned capital, the world's newest, rises on a lush plain in British Honduras, Central
America. Because hurricanes periodically devastate Belize City, the old capital, this last British
colony on the American mainland built Belmopan 50 miles inland and transferred the govern-
ment there last August. The new city, one of many additions to the latest National Geographic
atlas, heralds prospective independence, when British Honduras will change its name to Belize.

the highest standards of living among Pacific
lands, and that in desert-dry Botswana the
traditional tribal greeting, pula, means “let
there be rain.”

Improved shading techniques on the phys-
ical maps of the continents give them new
beauty, making each feature stand out as if
seen in three dimensions. Political bound-
aries and place names added to these maps
help vou visualize the way man’s family
of nations has subdivided nature's earth.

Index Carrelates the Old and New

Your revised, third edition keeps abreast
of world name changes, too. Sukarnapura in
Indonesia's province of West Irian (formerly
Netherlands New Guinea) becomes Djaja-
pura. Sihanoukville in Cambodia reverts to
itz former name, Kompong Som. By their
sheer number, these changes could over-
whelm a user of the atlas, but the new index
has been carefully constructed to convert
confusion to clarity: There vou can find

136

a city or country under its old name, too, if
you don't know—or don't remember—the
NEW One,

In amount of place-name detail, as well as
quality of mapping and readability of text,
the new edition of the National Geographic
atlas stands in the top rank of such volumes.
Its index, for instance, contains 139,000
entries. Informative charts and tables mul-
tiply the atlas's usefulness: populations of
major cities, areas of oceans and seas, tem-
peratures and rainfall for important places
around the world, vegetation and land use,
unique charts of seismology and ocean-floor
topography, and a list of Great Moments in
Geography, climaxed on July 20, 1969, when
Neil Armstrong and Edwin Aldrin became
the first men to set foot on the moon—the
greatest exploration achievement of them all.

From front endsheet picturing the earth
in space to back endsheet sketching the
story of map making, this is a volume your
Society is proud to bring yvou.




Thenew
most automatic

[t's the new Kodak Instamatic X-90 camera. Does more of everything for you.
Automatically, So you don't have to. And it uses the new Magicube Type X, for flash.
The kind that doesn't use fAash batteries. So you don't have to worry about them,either.

All sorts of things happen automatically when you drop the film eartridge into
the new X-90. It automatically advances the film to frame #1. And to the next frame,
after each picture. Automatically sets existing light exposure by electric eye; sets
flash exposure as you focus. Automatically warns you when to use flash. And when you
need to change a used-up Magicube,

All this automation comes with a computer-designed /2.8 Ektar lens of unusual
sharpness. See the new Kodak Instamatic X-90 at your photo dealer’s, Less than $145.

Kodak Instamatic®X-90 camera.

Price mubject 1o change without notice.




Unfortunately, only
God can make a tree.

The cnly part of o Yamaha piano we don' L make is the wood, We cven
make the sguipment that makes the parts, TUs not that wo daon't frust
putside supplhiers. Tt's just thiat in over TO vears of making fine pianos
i ve found we can meake any part better than we can boy 18 Wikh
ane exception. And unfortunately, thers's only ane supplier

fut then, 1t= probably all right
He"s been in nisiness even
langer than we hvie

2YAMAHA

e sy o pay TR, Tl (e

el V.
Ask about the Yamaha School of Music, a untquely rich educational experience for young children 4-8 yea

Read it an

There are nearly 500 [r.1'.-"1'|_|||_'=;.-_"f_1:-. in Hthie

U5 and Canada. This hittle directory tells
vl where they are, what facilities they
have, what rates to expect. Carry il with
vou. And get a goad night's sleep,

no matter where yYou ane

S

Box MG, El Cayon, Caltforma 92022
Centlemen: Please send me vour

iree directory

M




What can your USE&G agent insure?

All kinds of people, places and things: that's whal
your USF&G agent can insure. He's the insurance
professional, the independent businessman you can
trust for competent, personalized counseling that
helps protect virtually all you value. Consult him
with confidence as you would your doctor or lawyer
He's listed in your Yellow Fages
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Sound off. For manners.

In Colorado, the fall ling is
genarally clear as an alpine
MOrming.

Carve christies into forever across
boundless snowfislds. Sweap
up again aboard Amenca s
widast, wildest ghoice of
chairlifts and gondolas. Top
gach day's adventure with
sophisticated apres-ski
camaradere,

It should happen to you. It can.
Tha pon shows how. Free
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RARE STAMP FREE

Also new pocket
Aden to Urundi
with Kennedy, Triangles,
Spoce, Sports, Ships,
Dogs, Cats, Reptiles, plus others.

ALL FREE

Send 10¢ for mmifing,

EMPIRE STAMP CORP. chians’ nerrns.

Hidg up and down aleirs on this molorized shair
that travels quistiy on o smooth, stesl Yrack, &l
moving parts enclosad.  Cosls abput 1000 1o
$1500 instalind In maal homes, Thoupands in
use araund the worfd, providing wonderful fresdam
ol movament for the aged and the handicapped.
A8 evnilnbie: Dover HomellFf residence sieva-
tor. Write lor lilenrature.

I cORPORATION | ELEVATOR DIV.

Dept. .90, P. 0. Box 2177,
Memphin, Tenn, 38162

FOR YOUR SPORT AND FAMILY FUN
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CHANGE OF ADDRESS?
ATEALW YOUR WATIOWAL SEDSRAPMIC LAREL HIAE
print new sddven bafaw, oip sad =m) e Nifieaal
Eeagraghic Yoiisly, Washingion, UL 10034 (Hove
B gordian sheul your mugasine” Afech label te Fhis
tadm, and ihp 1o yaui lefed |
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NATIONAL GEGGHAFHICS

kept neat, clean, handy

Hagazrings and maps ship into these Iang-
zpime filkes 1o become veluablieE lisrAry
reffrence volumees, Laok liEg Tins bodgks
Loather.ljhe, book-red fronts teaudifulhy
emboesed in pold,. Mow tadeproof. Cne fike
hofds & issues orimany mapd. Inciedes gold
numbers far adding dates, =i, Guarin-
tead. Send check 1o THE HIGHEMITH CO,,
i . Fort Atkinson, Wi 53538

i Matianal Gragraphic Filos

B il
By Or-S MarEnTInE Tifes gnd oree

. map filg ol 5535
| e 0SS SR

pasipaid
Catiing of Ties for 100
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Archeology

Proves (he Bibie

Prafessor Yadin
gean of Archeology in the Hebraw Lni

suthor of Mazsada, and

vRrsily o Jerusalem testifies  that a
[FOWIAE 1T BCCuracy o
belslical histary, Hit statements fnaeth
B wilh remarkable sccounts of stcheo
lagical findmngs in Bible Lands, will grve
you tenewad faith in the Bible. Read the
Bitle's messape of hope relevant ta the

Chaat e

chegiogy Is

bimes i owhich we live

I Send lfor a FREE bookiet today i

l BIBLE AMEWERS, Depi. & M
Nor 00 Serersl Pesl CWes
Mew Yars, NY, 1066062

Fieasr wend me, withau! obhilgalion,
Archeningy Froves the Bible '
Marme
AOOdTEES
ity o
I afmne
b —————
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We'll give vou the sun and the
moon wnd the Hollvwood stars,

[or n visit.
Sunny days. Clear, cool nights
And glamorous Hollywood.
Come see the stirs” homies
Crnuman’s Chinese Theatre
Tour a motion picture studio
and the big TV studios. Coine
i Southern Colifornin now
we'll mive you the time
life. For a free sight-seeing
map, write: Southern California
Visttors Coungil, Dept. 102
PO, Box 535026: Los -"-]l_gl..'|l_'_=._
Cahfornin 90055

||w_'-.'||.' nll VO

] VO

Evervihing's going
for Southern California

THE AGE OF CHIVALRY

inurney ta ithe fabled lands of medieval F-__||r:|[|.'_l--

angd walled cilies, 1ts anclant
and Crusadsas batllegrounds
From Constanting (o Joan of Are, the pagaant of 11

witness the burth of Gothic

[D il leudsl castles

AOrTE, shmines of taih

CENTUNES COMmeas alive
art and architeciure, [he invenlbon of mechanica
Iapcks, the start of universitiss and the jury svstem

 BEINt-

i
3

378 pages, aglow with 401 color pholographs
iPas, and map:

$11.95, plus postage and handling

o fram  NATIONAL GEOGRAPHIC

Dent. 60, Wash
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Our plant sites go

through 17 states,
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The mother got over her rubella 1n three days.
Unfortunately; her unborn child didn't.

T o pregnant mothers, rubella
((orman measies) means a few
daysin bed, asore throat, a ronmy
rnose, lemperature, and a rash

But if thev're 1o their first
month when they catch it, theres
a40% chance that to thetrunbom
babies it can mean deafness, or a
neart condition, or brain damage,
or cataracts which cause at least
partial blindness.

g 1'|'||:-. a5 year, an immuniza
non aganst rubells became avail-
able. But whena pregnant mother

Faor g bree booldet gbouf imarmuimmzation, W

gets immunized, the prevention
may be as harmiul to her baby as
the disease

S0 if unborn babiesare going to
be protected, it will kave to be by
inoculating the kids who infect
the mothers whoan turninfect the
fefuses.

Andit will have to be done now

You see, rubells epidemics
orcak out every six Lo nine years
| he last outbreak was in 1964
Which means the next one 1s due
ary day now.

In the last epidemic, 20,000
babies were deprived of a normal

chudhood —and 300X more de-

prived of any childhood ar all
DECause no iIMmmumzation exisied

[t would be unforgivable if the
same thing happened again be-
cause an immumnizabon existed
and nobody used 1

# Metropolitan Life

We sell hife insurance.
Bur our business is life




Polaroid®
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[nder 5160

4.

PO LARDOLD

I'I|_'.'I-_ ':IIIII' S

ALY

W

ik

1
LA

—
Y

ril-l-l-

Lnder $60

Thered better be a good reason.

Both of these Polaroid Land cameras will
give you a great color picture In a minute. A
black-and-white one 1n séconds

And completely automatic exposurcs even
for Hash shots

But the camera on the left will do things you
woluld not beheve,

It even tells vou when your picture 15 per
v developed.

fect
with a sharp littls “beeep.”)

Its electric eve and electronic shutter are so
sensitive they'll set any Kind of exposure auto-
matically.

Color time exposures up to 10 seconds long.

Even black-and-white snapshots indoors,
Without fash.

This camera is brilliantly equipped. Zeiss
Ikon single-window rangefinder-viewfinder (you
frame your picture while you focus). Sharp trip-
let lens. Strong, lightweight metal body finished
in brushed chrome,

And with optional attachments, this camera
takes portraits, self-portraits, and close-ups as
close as 9 inches

You can still save about 5100 with the one
on the right.

Just tell yvourself money is everything

Polaroid



CHROMACOLOR

Now the biggest breakthrough in color TV
comes in small, medium, and large.

Last year, Zenith introduced the most revolu- the brilliance of Chromacotor, in a choice of
tionary color TV system ever invented. Zenith 15", 23", and new giant 25" (diag.) screen
Chromacolar SiZeS5.

Mow Zenith announces the Chromacolor At Zenith, the quality goes In before the
family. A complete range of styles and screen  name goes on

a5 featuring Zenith’s Handcrafted chassis Remember: Only your Zenith dealer has
natented Chromacolor picture tube. All  Chromacolor.
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