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Photos shot semulaneously in restricted space,
undber 2 difficuli lghting situation. Compane
Spotmatic results 3t lefl with the next thres
best known fine 35mm SLE cameras in the ULS,
Spoimatic’s secrel: seven wpee-hin layers of
lens codtmyg.







This Christmas
share the joys of
membershi p.

Send National Gengraphic Society
Gift Memberships to:
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» case of-an actua
n a commercial, that picture can only be as good as

Spa— | - | - — e o - - . i W — [ '.-._. ...-
the set you're watching on, (UF course, i1 vou're

waiching on black and white, you ¢can't judee color
.-;Fll:.' ay, !
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mpossible to get a faithful reproduction of an actua
etEvISion pcture on a printed page

Al GIE Sylvania we're particularly concerned

FnouUtths.
FPoassibly because GTE Sylvania has now eome up
wilh ChroMatrix ™—its nawest, most advanced proture

| T
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BV = fineline talance af brighiness and contras
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the Ghroniairix tube produces - a gicture that's abhaut

31T
eal life as you can get

asclosetorea

Sut you can't see how close this really is by Iook-
nEgatan 1deailzen’’ picture inan ad

Cir by what you may see in a television commercial

Then, how do you judge

The truth—and this poes for any color set—is that
the only way to judge picture quality sensihly 1s to s8¢
the.aciugl picture on the actual set (or sets) you'ra in
terestedin

We suggest you gn to a dealer and ses the same
picture on 3 or 4 different sets, inclugding Sylvania
Lomparecolor, detall, easeof tuning.

Any other wav |s at best a waste of time, And at
worst, aterribleway to buy a color television sst
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Andersen Windows.

The energy
savers.

To realize the most comiort from your heating and

air conditioning, and to conserve energy and use it most
efficiently, & home needs the quality construction

and weathertightness of Andersen Windows,

In the average home, about 50" of heat loss and gain
oceurs through and around windows and doors. But with
top quality Andersen Windows you can reduce

heat loss or gain by as much as 15%. Andersen Windows
are a beautiful way to eut heating ;Lnlj cooling costs,

Its draft-free.

Craditional Andersen
'1q'|:r|'|-'r|i|;:‘|lr||'--.- reddnemm
bt Jomies by infitrstion
|'~ as much as ®F. s
imprired with eommernial
-! '.'.1'.-:|.|r|'|-| Albaround
vinyl weathpr-atFipping
Kespa (i3 shape. And
chemleallv-troated wood Ls
dimensdannlly stichle,

Woods a natural insulator

|
Permii-ameld’s eore af wirm.
atahle wood mokes for
hoth comlort amd Bewuty.

Clowes tiplt o seal pit
dralta, yet opens ensliys
Won't bind, beoaise of EI'I:I
]'-'r"L'=" eombinution aof,
stabile wood and the viapl
protective sheath.

1'd lile to koo W rnorn about .'"I.J':I-d -an
Witdows aad (liding Doant, $kE T"'._':'_.
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A CHIEF EXECUTIVE OFFICER SPEAKS HIS MIND. PORTION OF AN INTERVIEW WITH
IOHN O, LOGAN, PRESIDENT OF UNIVERSAL OIL PRODUCTS COMPANY, DES PLAINES. ILLINDIS

Q: Its said that Americas known supplies

of o1l and gas wont last the century:
Can UOP solve that dilemma?

A: No company 1n the world has a broader
capability than UOP to provide the
technology needed.

(): What are the facts?

A: Take the energy-gap. In the last 30 years, our company was the
leader In doubling the meachanical enargy lrom a barmeal of crude. Bul
the nation's mast assured long lerm anergy source s coal. UOP Is
axploning processas o make crude ot from coal at an aflfordable
price. Ywe can aiso make subsiitule 'natural gas from coal. And wa can
even make high-sulfur soft coal a respectable fuel, We're working on thal
with Commonweailh Edison in the Midwest nght now. Goal offars
a tramendous enargy potentiall

Q: Cleaning up the environmant is a buzz-word, 100,

G A Understandably. The nallon 15 creating more
\ pollution than energy. ULP has a converter for cars
tnhal removes mos! exnaust potiutants And the con-
varter will remove potlulants tor the life of the auto if
used with leag-res high-octane gas. Our company
nas the broadest ling of air-pollution control
deviges in the world, For ridding cemant
plants of that pall of dust. For removing
bad odors from chemical plants. For
eliminating nitric acid fumes

UOP has the know-how and hardware
o bath create new energy-sources and
assure waste-fres use of them. Highl
now. We intend 1o do good—and
maka money. | find that exciting!
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1973 bumpers So here are the

are tougher. bumper discounts
Allstate promised you.
The better the bumper,
the better the discount.

' Toughar Bumpors coitld

. "Ii mBAn Erasl asvimgl o

\ . American cor vwoom. So
o ~ in LD, wi made yodi A

prormdess. W e snid we'd
e yvou & broak on
WL ill HFNRnES WikeT
bumpers got tougiver
DLW W T Krsffannig
or promise. Allstate o
EvVing &very 1959 car
sold in thm country o

[ L§° Ia % oFr Z0%

dimzount on collisian
II.J'II |!'|

The bettar the bumper,
i el Ler Lhe diacogand

oo i vou re
= misd i r 7 ":h-'.l .
COnEANTINE B 4 (ar,
cofmn on in and see ge
aboul yoar 1871 b
B 1 [ ]
discount | While vou're
nt L, sk mbemil our obher
ElEEsOnreEE ol b
e o Wea hiwn
ENEOTmIEe. v (WD |
-II1.l:l _.: I__I Ill
We're tryvinge (o make
dreving o good Lhing
pEnin, and better bamjers

mrE i Eoact start

Wikth us, a promise
N B promine,

Allstate

Yourre in good hands.




Travel light.

Do it nght with o new Kodak pocket color prints. Or color slides.

Instamatic 80 camera, The one thot wont To show these new small slides,
weigh you down, yet gives you all the there are new Kodok pocket Carousel
features you could osk for. projectors. (You can also get adopters to
Like the built-in outomotic exposure show them on any 2 x 2 projector.} These
control for taking pictures indoors and new Pocket projectors, in stylish black
out. Plus o superb /2.7 Ektar lens. Even with wood-grain panels, are only a little
a coupled rangefinder for extro-precise aver B inches square, And yel, they foke
focusing. And it uses self-powered a full 120-slide tray
magicubes for flash, M See the Pocket 60 at your photo
The Pocket 60 tokes the new i -~ dealers. It's less than '51'1’8

little drop-in film cartridge. You
get big, shorp 3% x 4% -inch

Kodak makes your pictures
cﬂunl- Preo mbamr Ficd et g rapiierss

New Kodak pocket Instamatic’60 camera.




Amid all the ralk about luxury cars,
one simple fact stands out. Cadillac
commands the grearest owner lovalty
of any American-built car. Figures
continuously show thar the percentage
of repeat Cadillac owners 15 among the
highest 1n the automaobile industry,

C'D//Ti i 7itcil é /{E‘/ (bt it The real question is: Why?

,"ﬁ" / i/ éﬂff/ Why do the overwhelming majority

of Cadillac owners return ro Cadiling
when they are ready to buy another car?

Cadillac owners themselves give
many reasons. Riding comfort. Resale
value (traditionally the highest of any

car bult in the land). Dependability.
Handling ease. Quahty of workmanship.

Performance. Durability, Sevling.

But it all seems to add up ro one thing—
owner satisfaction. In the car.

And in the men whe sell and service the car.
If vou don’r feel this kind of lovalty

toward the car vou are presently driving,
mavbe 1t's time vou visired

vour authorized Cadillac dealeér.

Mavhbe 1t's time for vou to dnve a Cadillac.
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SOMETHING ELSE et i & | e 1
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'l Weiwe, Thank yewi,
Cadillse Measi Cur Dividan







How often has it happened? Y ou re . .
scanning through this magazine, just That qua]lty Whld‘l

lookinge at the pictures and capnons

the first time through. Suddenly you lets m{:iate
Slop TUrmng pages. Yo attention s W‘l app
diverted, arrested, captured. Finally

viou do go on, almost reluctantly Then great ﬂmmgraphs
v come back again

That's the Kind ol impuct o grea
photograph can hive. If you're a

reeulir reader of this magazine, if you Can “'lake )'Ou ﬂ-

appreciate the fine photographs on K
these pages. there just might be the f I.Ie l.wr
makings of a photbgrapher in you l plwmgmp ]
Because you've already begun fo
develap a photographer’s eye. And
recognizing a good photog r.lph s Lhie
first step in being able o create vour
LW

The second step is. of course, the
right camern. One that can respond L
your greative inpuls without L--|!I|1lu it
ting yvour life unduly

We have such o cameru. The
Nikkormat F Ik

Despite its professional reputalion
and ahilities, it is surprisingly. disarm
ingly simple to use, People have
pradunted from instant-loaders to
Nikkormat without missing a chek

Yet, with equnl regularity, Nikkor
MOl W TS |'Ii|'|-'l' L'I"I.l'!'-.!'-l_"ﬂ rhl:_‘ |'|'|'|l:'
hetween amaleur and prolessionil
5:||..:|r.-:_r_r'.1|j|".1_'1' w1t houd -.'i:].LI'IgHI:
cameras, Because the Nikkormat
is part of the Nikon System, the
most complite in 35mm photog
riaphy. As Fast and as Thrss you
want 1o grow in photography.
the Nikkormat grows with you.

|5 the tilent. the creative spark
within vou? There ure
twio ways [o find out: See your
Nikon dealer. or wrnite for
details. And ask. too, aboul
The Nikon School of Photography.
Nikon Inc., Garden City, N.Y. 1153).
Subsidiary of Ehrenreich Fhote-
Opuical Industries, Inc. Dept, NG EPy
UIn Canada: Anglophoto Lid., P.O.)

Nikkormat. The beginning of your involvement.




The real

[he hfablood of our technological
cHIRZalon 1s anergy from fosanl fTuels
Bul easily accessible domestic
resarves continua (o aiminish 28
gamand sfeadily Incroases

The ideal

A nrociical way 10 harness the pura
lgan tgrce af (e sun_ gource af avery

aneargy lorm man has sver Kngwn.

Man must parfect techniguas-fo oxiract
from nature’s abundance greater
gquantities of supplemantal enorgy.
Ferhaps giant satellite =olar colls
peErhaps proven safe atomic figsion,

r perhaps hewill be encouragod

e seak gregter y:aid from kmown nalural
rosandes and syninelics without HSTUrg-
ng ethar the ecoiogy or the aconomy

Whatevar tha answors ihay miet b
J_I o

g whnils Wwe =1 -'1:3'.r'_*'.||t_==_-':l_'rg:,'|-_'|

firnd them

AllanticRichfieldCompany £







A-T-0. We help all kinds of people
get thelr plans off the ground.

Conatruct g another primary araa where A-T-0
proclucts and sarvic May leadership roles

Big jobs, small jobs, wa're

29 |
[ here
An example is the stesl scaffalding shown here
scene of an impromptu lunch concert. Cur satway
division, ariginator of tubular steel scaffoiding, is
gis0 @ major supplier of heavy-=duty shoring for

| T

O

BIruciuros,

Road graders. rollers and concraote mixers-from our

Huber, Egsick and T. L. Smith divisions smooth and
pave everything from interplant roadways to
imtarstale highways: A fasl, sfficient way 1o move
matarial around construction siles 18 with a Scott
Midland truck crane

Topside

I|| 3 ". r'|.'.|

our Essick division is the pacasotting

I evaporative ai -"r--':r"ﬁ make=Uun air
sysiems and the leading maker of pumps that ARpIY
mortar |||.i5'.--l nd fireprooting materials

Kersoey s the

amalnmt
SdIANlS al

aading manwufacturaer of
mINING equipment

arld s |

battery powered

Gnfeamt hepfhaie ng
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by Norman Roclkweall

Construction is an ideal fime Tor installing an
CAutomatic” Sprinkler fira protection systom.
And, if the above site was protected by Advance
Industrial Security, the barefoot vocalist would

nave nad (o do nis thing elsewhaore

Construction . . . It just wouldn't
be the same without us! i\’r"
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If the heat this summer convineed
vou that vou im_-:rh!: to have central
air conditioning to help vou get through
next summer, vour York Dealer” could
have a proposition for vou. [t'sa baswe
exchange of favors, Do him a favor
by letting him install York Central Home:
Air Conditioning now, and he'll do vou
i favor by secang 1o it that yvou don't have
to pav o dime on it before May 15, 18973,
assuming, of course, that vou have
a good ¢redit rating,

What's more, some York dealers may

YORKCENTRALHOME
R CONDITIONER NOW.

'YOUDON'T START PAYINC

charge less for vour unit now than they
will next vear.

S0 why wait? And take a chance on
waiting even longer after the heat hits, and
our men are working twelve-hour shifts
just to keep up, Call yvour participating
York Dealer today, He'll show vou how
vou can be cool from the first hot day
next summer = without putting
any heat on your wallet this winter,

YORK =/

York, Pennsyvivania 17405

* Purficipating dealers only



Winnebago'73.

What it means to have the Flying'Won your side.
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Winnehago gIves you more [alrics. Dupl rear wheels, Dozins of puailinry botteries, corieriers, spesd

[vatures and built-in values that standasd oguipment fentures thad fo, demand pum [
. pEl = P 1 1 FIT P el
vou just can't get in any other brand. are aften "optional a8t extra cost i ror it "J']': o el A
on other motor homes. ks L RO e gl
Mnﬁt EIFEriE“:E‘d . ' ||..I.. LR | B 51 B F - 1 L1418 | A A
H piigf b Eamilillaners, PEiddds oand el Ridofers
manufacturer. : sre warranted by Winnebag -
Winnebapgo is thi world's largest Citrprfe, ounhion fanm, comparfment doar
i i T ralEr e e n 4 W 1L F
nroducer of motor homes, We have i i £ el el g i
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almoat 200 GUD sdquany ot fire e vdingoiahers, nofrigeruiar intcrine

of factory space, and manulfactun s Mk e .
most of the components that go Fedl LU 4
P "y _:..'. VT 1 s rrlar _— I'.- Fue ..:'. "y
inta vour motor home Thees havie AT gty I'J,” A R,
g wrhdinr amr boermaded By B limedmeen

been mare YWinpnebago motor homes
built. amd owner-tosted, than
any other birand

owr SR iy

{F wvis evper meed seroice, jest sed o
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Hnd rn.ulrﬂ "Iﬂh”“"‘ 1 hy can ali providge far |-;r.l oyt wien

pulkomsed worranty eorl
We've added 37 nght m Lhe Send the coupon, Even if vou're not
muickdle of overy new I'II'- ITEMSE DR ETED. ready to I:'|'._;I|'_ You. Cn ent-away
Putl i an escape window, Added from it all for & weeliond. You'll
| 5% more Pact Lo -III '||:._i-._|r1 .le'.I nave fun andd mt |E'_|l SOTE L
Chaeftal n s and reaT windows discover how Winnebago gives

You get a big, tough chassis. And we've made the windshields el friin,

NIY lnrgs rll."."l i SUF moLar O O A T W .
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Winnebago vou choose, from the Hey. Winnrbagn!

smallest to the largest, you'll get a erd me the men rear wlat
I'?L.:l':'-jl-. 'iIL'LT':l"j:- S LY AT nil und coorpl filimi {aaE i wll foui ]
brakes that have been carefully e 17 meibor Bome o '
ikl Lo Ihl_' sire of the miotor hoame HoimEEre i in :| Vi : nELl

You gEt_ more For 73, Winnebapgo mives vou o
choice of 13 motor home mode)

standard equipment. foe Chivfiaiie. this Jnidians. thies

Even the smallest Winnehagos are Braves: and two Minos Winnies ™

completely self-contrined, Foreed (our new minl motor homes)

air furmnoes, L |."|'|-.E:|..":'| Hitohony w ‘h

riunpges, ovens and gas/electric W]nnﬂhﬂgﬂ EI?EE You
relrigerators. Bathroosis with a Eﬂmlete w&rrﬂﬂt'}‘ H“d

maurine todets and showers or
tuby shower combinations, Twin gas coast tq t?aﬂ service.

i i 5 Winme bagn =T 1| - T
||1|':|=I'-. I. Dokee O Bew I"I i T I.|'t A TESUrs i mormeal e sl prodEer

stainproof and Name retardant servicing — U found Lo be defestivy
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Every dag Qantas flies to Australia. Qantas also flies the

't| = TIENGUISHEL RESOHT, Ina land of great beaaty, o

Lg re=nrl for all season

D-nl Mnntr Lndgn Pebble Beach, Ca 93953
On erey HliAa(CE FL) J"l]'.-l“n. b Do this favored Innd, 8 realty servios of
i 14

v. Magnificent homes and homesites, fen thoussing
|1| Lik carve Pl  Fauas L esrciortrniniuim {terriisle Uhinl’s | sl

"ﬂ- it Hewlly, exclusive sgents for new properties in the five
wiuFand pare parkland of Del Monte Forest. 'here’s n place ot

Lh BT, -’-l LEEVET yollr inieresia anad maamn

Del Monte Realty Company
4%5 Calle Principal, Monterey, Ca §3740
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Looks moee fke low mps,
bhewa makes masty o degx cledk,
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most 747B%s. And to serve you, all these people fly along.

The easy-to-use fine camera.
For wedd ingﬁ. graduations, vacatiﬂns
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or just plain horsing around.
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Youte holding at 10,000 feet.
And suddenly the city disappears.

to 18 planes in the crowded

ies over New York City. It could happen
To vour city.

For most of us, a power failure is hardly

an Lthe inconvenience of no lights or

A SECOUsS

AEain.

mire th
air conditioning: For others, it is
threat. To lite. And property.

[t's hard to unde .-t.nad why every hospital
ope erating 'I'I'LJ emergency room isn't protected
by a standb stem. Crr all airporl
FUNWay |_||._|1r'-. and control lowers, Ur
public places, industrial complexes involving
volalile processe

Check your police and fire
[he hospital that cares for
arrport.

|_1 OWWTT 5%

CrOWOaed

s, water and sewage |."iu'|!'!".i-
..EL'r'.lrtz11-.'E|L'1.
vou. Your local
[he place where vou work. Your
children's school

Find out which facilities

And which aren't.

JIe | mtecied |-!||.|"|
standby power
And why not.

Your life might depend on it

For a free copy of "The
Went Out,” the New York
the 1965 Northeast power failure, write |
Caterpillar Tractor Co., Dept. 6270,
Peoria ”I’ITtl_'li:. b lold.,

Night The Lights

| imies account ol

[E CATERPILLAR




HAVE YOU CAUGHT YOUR
WATCH MAKING ADVANCES?

You become attached to your watch, you and cause it to take liberties with its hands,

look atter it, give it a home and what do It has no mainspring to get unsprung
you ask in recurn? and make it run out on you, altogether.

A licele faithfulness. Instead, every Accutron wartch hasa

But some warches are so ungrareful runing fork movement that's guaranteed to
they'll pull a fast one. They'll lieand cheat  keep it faithiul to within a minute a
until a' man 1s forced to turn elsewhere. month.®

Hopetully, to an Accutron™ watch. Month afier month.

It has no balance wheel to get unbalanced Even when nobody's looking,

ACCUTRON "BY BULOVA

Accutron Dare/Day "BIYT. Al stinless seeel - Bluoe dml, silver and white markers. Date resery smamantiy. 1'rc_-
ected. apainst commen owittch hasards. $189%. Other soyles from 3110, *Timekeosping will be adjusted '-'"-"I*-I:"'
telecance, of necessary, if returned to Acoutron dealér from whom purchased within one year from dite of purchase




Kiss charsa
tube probboms
. goodbye)

The XL-100s. 100% Solid State.

Chassis tubes are o0 mojor cavse wonl, Mos! other waorrantles lmit you  Yewr XL-100 guarantes

EIF "I"'IH! ri.fl'-'.l'ﬂil"ﬁ. Eﬂ' Rtﬁ_ PFEE'i'."ﬂ"'f- o e el o . A e I:.. . .

mare than 50 models without & 3. ®_A encourane r SErvicen et 5 T

single chassis tube. lo hiz best work by paying ® i
[ubesget hot ond weaken with ogs oing rate. Mosh others sal o mo sguine lol hayi path [AEw 6

bloims bucaus, they. don't havo | $00% brightes ._‘Ei-} Pl
L ; bas XL (g arn 1003 y Flﬂ*urﬁ-" ﬁ! Bl . !
i, i ! 1 FEinS ori [ L Xl UL e 058 B _ﬂ!_';" 1 8 i 1

. _ _ maneead co Iy, ; ik
A stranger guaraniee becouse... 5Simple automatic tuning.

Color you can count on,

S A Ill} XL100@©)
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LEOQGRA

Fights for Lile

b

alterncin, rain pours down ih the

HEOUGH lone Novembier

Maria Zobenieo,

waxing th PAVInE slones. A man

':_'.'1.'I'||_||| "1.,;i:'|1_.|

Hilu

black topcoat, pushing a

wrapped I on

i

CIOESES ST
Carl
crving in a melanchaly voice, “Om

i
Pt .“.

_—

hrello! Ombrello the Tacade o
the ¢hurch, pigenns huddle under the
limp wings of o marble angel who

| Hpin teems

now, in puddles, in pools, and makes

+CEITIs TD

ki '.'.|'|'|_|‘.I'|'.£

5 0n the suriace ol the

a skein of cire
Crrand Canal, where g lack pondola
pitches its way

“Acgua adta, the high water
'he word passes quietly. Heads nod,
scitn the level of the lagoon, but
withoutl fear orexcitement, for foocds

towartd Dorsodduro

CYIES

By JOSEPH JUDGE
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have become o dismal way of life for
Venice The people of the Cannaregin

strict quietly move their thines
upstairs—il thev have on upstairs
In the gathering gloom an ill

wind—the strocco-—piles heavy tides
the city's foundations. You
L storm drain near the

icn of San Marco, a dark o

torw it
I LT

F i
nd AR H
| S

FaE=0

glistlening

with oil. wells up over
vaur boots. Swiftly it spreads into a
pond; the pond widens to o wind-
I'Ii:|l|l'|| lake, It seeims that the huoe
Mlazey yiarco is
merging under

its thousand-vear-old history

oW iy suh-

oy 1 B

n & 1 [
(e =S10NnY welent ol

FOITIE
down ke an enormods stricken ship
l'he tide crests over the pavement

of the piazza, streams under the

Photographs by ALBERT MOLDVAY
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In its battles with the sea,
venice hns  triumphed

far. But now Hoods arm
with  increpsing Tredquen
erOoineg the delenses of this
anaf-laced trepsure-house of
atrt and architecture, Pollution
sullies the citv’s shining face
Nhe sea rises, th Ml ek
when a November  storm
sirikes, water smothers the
Prazza San Marco, heart aned
il of Venlee, and inviadies

the basilica (el and  ad-

T N | i i
omifng Lhoes Palace i
lewmlE rple. styrlente take
4T I LRI il :-:'I:!- E.: i

irotitie]  the world conoemn
Fririw's.  [TIPEEring L FENLRER

MEEbomnal eort 10 rescues L
Beloved fewel of [als ifitl

il ..||.|_|:. e Nl i '.l.!|__'.






irches of the Doges' Palace, riuces past the
arcades of the Sansovinoe Library, spills
througeh the doors of the basilicain & gushing
fall, and swallows the gay yellow and orange
chairs of the Quadr cate. With a handful of
the cunous, you wade toward ngher ground
Most of Vemee, which has memorized the oif-
ferent degrees of disaster, hns gone 1o bed

Thus it mav happen on any dav in aulumn
ar winter. Engalfing tdes, rare in the past,
now surge over Venice resularbv—30 times
sintee 1960 That recurring whiplash of wind
and water i8, however, onlv the most visilile
of many afflictions besetting the <till-lovels
COueen of the Adrati

=he 1= sinking, slowly but very surely. Paol
tion cats awayv at hor marhle sewlplure,

darkens the vast canvases of her greal mas-
ters. She creaks and cracks and falls apart
from plan old age. More and more voung
people desert the city, driven out by damp
anid drearv groamd-floor housing, drawn by
the lure of dry, inexpensive modern apsart-
ments on the mainland.

Rivals Vie lor Ventee s Future

Polically, they reman Venetians, bor the
coverning unit, the commune of Venice, em-
braces twi places—the old ¢y, curled hke a
crenellated creature of the en in its lagoon,
andd the broowny growing town af dMestre nead
the northwestern shore, with lorge industrial
rones it Marghern, fgured by ooil refineries,
factornes, belching chimneys, and rusting
saerap. Hoth beauty and the beast have o o
clim Lo the future of the commune, and those
cladms seemt mutually exclusive. This con-
frontation between reverence for the past
and industrind progress has more than onoe

paralyzed the city's will
Sooruns the litany of related ils, a
familiar o the modern world, bul one with

| Lises

i Articyy FiTs POIENATICY Ini the city that scholar
Bernard Berenson called “mnn’s most beauty
ful artifact™ Is she really doomed? Will the
II."IllI”I[JI.[ :-iI-II:'I'IIIHF 1|'Ii.|.| I hl.'r'- i|.||l|i|.‘ Fetutm to
the waters from which it rose?

There s no denving the possibility thit,
without man's intervention, the sea will in
deed clnim Venice within acentury. Yet, after
severil vears of watching, 1 believe the old
serenissima Repubblica, the Most Serene
Repubidic, 15 pomng to outwit her fato

she will, at the least, make a hent of 1L A
apirited] Intermational effort has abready e
stored 30 buildings, includme bhall a dozen

Virificoe Fighits for Lafe

As if ennging from the Hood, the “fous
princes—probably fourth«cenlufy Syran
wirnors—witness a risine tide from ther
corner of San Marce. Early merchants jgnad
soldiers brouweht home o woalth ol sach
v enrs [o glordly the basilica—and YVenice

Caught with his boots off. o1 Venctinn get
a EEvback rde throagh g November Qoood

L1}
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Men of the wharves—muainstay of
the Venelian work force—expres
their discantent: the sign at center
Rccuses the poverntment ol [avoring
the padriae, or boss, The job

Wialerlronl Workors

ol Tl
DML O IO
BTy [esrT )iy des

1I.l_':|.| Y

Chly w g 1o 52wy
aakres Contirmged thilu
briad growth will wm the approvist ol

the working

]'-.Il_ill'l-jlili the heauty, ivnoringe tlha
Blight, Venetian Azhermen take a win
brenk, an the sunset-gilded lagoo
Here the mud flats of Marghern ey

foded] with indostrigd wisies. seware

difprd ST :I:"_]r_| |'|_”-||_ | Ot rast

i [}
E K ||.|_'.: & i®l Ll re WiHEe STrckiy -

forced regulailon: armnst am T}
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Rralubnaad Bhanl

L modern YVenetion

lament

Lorenzo Dona dalle Rose extends o yracious
and and welcomes yvou 1o the palace his fam-
viears: “Une of the few
sUll lived in by the fomily

Ly B o L[ i1 1ivr 4 =i
padaces i Venice
that bult it,” savs the ebul

N Cound
Insitlious Moisture Muakes Endless Work

AS we spoke, workmen maneuvered around
piles of brick and bagsof coment. None of the
clutter dismuised the srandear of the great
bower hall, with s glites open o the it of
SEITE

The men were meticalously taking bricks
il inserting lead sheels
40 h e the molsture from ri=ing X~
brick,
(he walls of the whaole
The waters come and po

1ight on the canal a step below
ot of the wall

|li.|..h|'l| the countl “lt L= -'.Iril:-, 'rr_‘.
1 il- I=3Ch -Il |I:' o L= =l %

| | " - -
citv are decavine

venree F .':_'|'..'I". foor Ll

urists come buack

shines and the |
i evervthine seems wonderiul arasin. Buat
:III I|I|...'I.I.-'.

ikl one dav, Ker-

Fhe =it
fhe st mnd mossture sty instdde
and nise brick by bhnck,

|||lll'|l. it the caunal, and so ends 3

) yeat
of iving. Come upstairs for fea”

The way tn the stpircase led past a shin's
"From the Cristo 44
it the Battle of Le
Bartolomeo D

ommanded the ship. It belonged to the

lantern =¥ feet hip
I-r'u'.'l::nll.'. one of the el
panto in 1571, My ancestor
rato
family. They helped save Europe and Chris-
tendom from the Turks, and a lot of thanks
Venice pot for it

Uipstanrs, the count lied me throush a suite
of  =plendid
portrait of the family's most illustrious mem-

her, Leonarde Donato, posing with Philip 11

rooms  and  pagsed belore o
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of Spain. "By Titian, He lived around the
corner here, a few hundred wards that
way, Titian, that is, If he came in here right
now. he'd know just where to sit.”

COnly one of several glass showcases in the
place was emptv, a large one near a window.

“There,” said the count, pointing, “was the
most marvelous callection of porcelain. 1 had
o move it Look here”™ We weént to the win-
dow and eazed nt the looming wall of the
church of santa Mara Assuntn ded Gresuiti,
cracked and threatenimg just across the canal.

“You walk in that church, it goes boom,
boom, boom. The walers have eaten o great
hale under it That wall, if it ever fell, would
have smashed all my lovely porcelain.”™

One has the feeling tha! neglected Venice
herself maght crack in the clumsy hands of
change. The city was buwilt just out of the
reach of the highest tides, one to four feet
above mean sen level She survived because
her aristocratic rulers understood and re-
spected their unusunl envirdnment.

The long S<curve of the Grand Canal is in
factan ancient channel between islands; most
of the canals are deepened passages between
the ! 15 islands on which the city took root. As
long as the lJapoon remained the same and the
movement of the tides was predictable, Ven-
ice's margin of safety was small bul amaz-
ingly durahle.

No more. Each vear the margin narrows by
another fraction. In the past 30 vears Venice
has slipped two inches closer to oblivion every
decade, a process that would destroy her with-
in the lifetime of [Iving men.

Many Forces War on Venice

Yel the entire question of what is wrong,
anid what must be done to correct it is sur-
rounded with controversy and speculation
Theusands of jobs and millions of dollars are
at stake, for the future of the port and of the
industrial complex at Marghera will depenid
upon the steps taken in the lagoon o combat
the sinking and the sen

When 1 asked Dir. Giovannt Marafh, head
of public works for Venice, about the sub-
sidence, he smiled wanly and said, *The la-
goon is treated like a military secreet, but [ can
tell you what is known.

“The Venice repion has been sinking for
a very, very long time, The sea level is also
rizsing all over the planet, due to the melting
of the polar caps. These two evenls account
for only half the measured shrinking of our

6]



- « il

| P, =
T
-

il

- ~
> |

_’#,#"-‘;-.4;:-. ': ";. r:,:..-:-:‘
1 e .

When the sun smides, Yenloe becormes i the Wwhorld-s st e






safety margin. Cither forces are also al work "

(ne solid suspicion shared by most ohserv-
ers, and supported by cores drilled in the
lagoon bed, is that much of the sinking 15 due
to the mammeoth thirst of mdustry for fresh
wiater Some 70 wells at Marghera adone bring
up billions of gallons every year.

“Huge pumps ure buried in the ground,” a
conservationist Llold me, "and they have been
drawing the water toble down at o fantastic
rate, between thirty and fifty feet since indus-
trialization began The substrata of sediment
under Venice has bowed and the ground sub-
sided, and it is impossible to push it up agnin
by pumping water back in. We bave Lo stop
pumping now and live with the damage that
has been done ™

Meanwhile, in an effort to reduce vse of the
wells in the Marghera arca, private industry
hae begun construction of its own 12-mile-
long agueduct from the Sile River. One of the
proposed items in the pehding legisiation

(AR
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would provide a contribution to this scheme.

Will Venice stop sinking once the pumping
stops? To answer o host of such difficult gues-
nons, the independent but government-sup-
ported National Research Council (8rC) has
turned 1o modern man’s best friend, the com-
puter, This particular computer lives in high
stvle, in a palace on the Grand Canal no less,
attended ke a modern doge by earnest voung
men in white jackets.

Tides Hold Key to City's Survival

Amid the barogue splendor of a large room
in the Palnzpo Papadopoli, 1 talked with Dr.
Ruberto Frussetto, the appropriately dynamie
scientist who heads the nre's Laboratory for
the Study of the Dynomics of Large Masses.

“The physical problems here are all re-
Inted,” he snid “The subsidence is the critical
factor, certainly, but nnother danger is a
change in the hvdrology of the lagoon in re-
cent vears, The sea is coming in faster now.”

Netona! Geographic, November 1972




Labyrinth of canals laces the
center of Vendce, The city’s main
boulevard, the Grand Cannl
snakes past dozens of paluces
anid churches

To keep out the sea, centuries-
old homes of Venice employ
ingenious stratagems. When the
water level was 39 inches lower
than it is todiay, a layer of =stone
kept moisture from rising into
the porous brick walls, Now
owners must rakse first tloors to
make them habitable, Some in-
serl lemd sheeting o stop the
seopaze of water into the brick
Here plaster has been crumbled
by the wakes of muotarboats,
which for outnumber Venice's
400 remaining gondolas

Dr. Frissetto's laboratory has carefully
analvzed the three basic factors, each of mas-
sive power, that combine to produce Venetian
tidal levels. The computer reviewed data on
Adnatic tides and discovered a free oscilla-
tbon in thatl sen—something hke water rock-
ing in s bath. This movement is superimposed
on the regular tdal fow resulting from the
pull of the moon's and sun's gravitational
fields. And there is the sirocco, buffeting the
shallow sea and driving it to surging levels,
When a combination of these forces is pulling
in the same direction, they creste an over-
whelmingly powerful force, as on the undor-
gettable fourth of November 1966,

“On that dav," Dr. Frassetto said, “thére
wis a terrific storm ragng over most of

northern ltaly, the same one that deluged
Florence, It flled the rvers and pumped
waler thiough them into the sea around
Venice. The engine for the disaster, though,
wis the wind, blowing steadily for davs until

Ventce Fights for Life

BRhrl BETIET moilide @ EiHE

it mounted to a furious 60 miles per hour.
That violent wind out of the southeast created
i surge of water six feel above normal tide
levels, locked it against the city, and held it
there for 12 hours. Thank God, though, the
tides at that time of November were in a Jow
phase. Had the tides been in a high phase, we
would have had not six feet of water above

normal but as much as nine. Venice might
have died that day.™

Electronie Seer Foretells the Future

The knowledge that it could happen again
15 the nightmare Venice lives with, One of
the xre lab's prionty items was the constroc-
tion, with the coopermtion of 1BM experts,
of an earlv-warning system.

*What we can do now,” =aud one of the ex-
perts, “is to tell the computer what 15 going
on in the Adriatic at any given moment, and
then ask it what will he going on inside the
lagoon at Venice six hours from then."

b5
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pastel shades, 1o the large shed of a sguere, o
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HEAT NATUHONS leave autobiopraphies

e Lieger arts, sacd 19h-century crilic Jodin
Ruskin. Nowheve ix this meore line than in
Vemice, a community created by merciants
and seafurer

At firzt, the republic lvoked east Lo Lhe
Chrestaan capital of Constantinople, il
patding star in ofl things begutiful. Following
that hight, Venelrans clothed their own
Byaariine basihca of San Mareo tn garments
af shining mosaic. In one of its 13th-cenbury
ctipolas (left), the siory af the creation
urrolls in 24 epraodes; they appear counter
clockwise, beginning in the top panel of the
FEHEY YIRP '.Ir'.i.u_l. sguares of gold Leafl snder
giass form the ghistening backeground

Unless drastic steps are taken, half the
ctfy's 10,000 works of art will be duomaged
or gestroved tn 30 vears by pollution, humidily,
gnd decay. The dolorous warning cones
Frome UNESCO, the United Naltons ¢uliural
organication. Accepling the challenge, privat
gritips an Snvofe and America have givead)
aided the Halians in saving 30 pelaces,
hurches, and fraternal kalls, and restoring
mord Lhan 1,500 paendings and murals af o

cost of 2 million dollars

eneces Golden Legacy
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HE DO ettt Dot
before . Mark, ay in thas
| Bth-century pold coin ({eft),
Bt he expacted homape
from other men (helow)
Here tn the Collepio he
receites ambossadory,

.Il'll CLEEpners, and Lrg el 75

rll x ol e |-I 3
I EmE Mg -E00Nr s, TR @

HIP OF ST. MARK sails on on an
exguisite reweled enamel (below), a delail
from the Pala d'Oro, the gold altar sereen

of San Marco, In AD. 828, Venelian

yend fay i, enierprising merechanls stole

St Mark's body from Alexandria and
bronghl o Lo Vexice, Frowd cilizens ratsed
thee basilica o enshrine e evgngelist’'s tomb
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BUDE OF ANGELS AND OF MEN, Venice

holds treaswres thal lav bare e medieval soil
and the Remgissance mind. Fashiomned tn moigie,
@ stx-ierpged angel on ¢ San Marco vanll reflects i
sfrtriiial yearming of the T30 contury, § e revtved
focus on man in the T3th century s ilustrated
i Leomarde da Viner's drviwang of hioman froporivon

1 depten wyed today as g symbol of the wunity
gf man and the universe.
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k- HINING WITH ITS OWN LIGHT, "Enthroned
Madonnag gnd Child” I'--"L'.l'r.l'rr.'- the bastlica of Sania
Warta Cloriosa det Frarr, for which i way painted in
1458 fr:'r'.'.:J:llr H-'..r.lu --'.'.'uur.l.' the plav of 1ght on vich
fibrics, on flesh, and on golden mosaics—Iuminoys
effects made possible by the wse of onl paints and colored

virnesies. Fainted columny echa hose carved on Hre
tlded wood frame; tivers of landscape appear al the
sy, .J.J'.Jm._ tor the Fealizme. St Benedret's direct stare
drases Hhe vtetoer inlo e gliarpiece. Aclite for maore
thar fifty vears, Bellim Lawght the nexi gemerabion aof
mrasters, inclwding Tatvan, greatest of Yeneliaon piainlers.
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NIGMATIC as the “Mona Lisa,” Grovpione's
mystifving langscape “The Tempest,” tllumined
by a flash of lighining, porivavs no Enotyn
ristoricd ov Biblical story, Kécent X vavy veveal
that the arvizst fivst pointed a nuide bather where
the soldier note stands, The small oil, created
about 1505 for a private home, caplured L

beauty of nalure and pointed future painters

torvaved the goal of pleasing ordingry peopl




(Cowtenwed from page 607)
occurred n the lagoon [Dozens of barene had
appeared, their wet mud ghstening like the
humips of whales; fishing weirs that had been
submerpged stood out stark and wet; boats had
come Lo rest.oon the mud, men walked, with
hoes and buckets, to harvest clams.

“The barene here used to be covered with
grass,” the ol man sald, “but in the Jast
hfteen or (wenty vears it has all changed.
Now, nothing but mud, and fizh that reek and
taste 50 bad vou spit them out of vour mouth
It = the same with the boatvard. When [ was
voung, my father hnd fifty or sixty men at
work here. Now ook, vou came in a plastic
boat through a dving lagoon”

Hivers hverted for Defense

Centunies ago the Yenetinns of the rme-
public regarded the lagoon as their fortress,
Fearful lest it Ol with silt and expose them
to mainland enemies, they diverted the Brenta
and other rivers that once flowed into i,
lesiving anly a trickle in the old channels
It was a tremendouos engineering feat. But 1
learned {rom a city engineer responsibie for
the Venetian water-and-sewer svstem that the
old, dead nivers now create 4 serious pollution
problem.

“Une thing that 15 poisoning the Ingoon,”
he told me, “15 agriculture, in the form of fer-
tilizers and pesticides washed down the old
river channels during heavy rums. Likewise,
cmall streame flowing into the lagoon contrib-
ute to this problem. One of these is the Mar-
renego, which now brings not anly domestic
waste from Mestre, but also a great quantity
of agricultural chemicals”

Don't the Venetians themselves, with their
lack of sewers, dirty their own bathtub?

“The canals are far more polluted now than
they were 400 years ago.” the eagineer ex-
planed. “With a smaller population, the tides
working hike brooms, the water clear and
pure, there was never a problem inold Venice.
The first piped water system was installed in
1844, and five yvears loter we had our brst
pollution problems. Even though about 60
percent of Yenetian houses now have septic

svsiems, they still empty directly into the ca-
nids—iund these dayvs they empiy detergents
along with evervthing else.”

Building gates at the lagoon's three mlets
would interfere with the city’s natural cewer
svstem, Thus one solution leads o another
problem, a round robin that miroduces wha
a friend called "a particuiar humility” among
Venice experts. Flow did it all start?

The Venetians of the republic understood
perfectly that the lagoon was their very at-
mosphere. They estublished 1 commission,
the Mamstracy of Witers, with almost divine
authority. If it foiled, the remedy was quick
“Here 15 a Magistrate of Waters," said the
dope as he introduced a new commissioner to
the position. "*Weigh him, payv him, and if he
mokes o mistake, hang him."

Al one time there was o prison sentence for
putting so much as a pole 1o the lagoon with-
out permission, Debris might gather around
it and start a swamp, the Venetians said It
was even forbidden to talk pbout the lagoon,
a rule probably based on military security,
but under which, one cvnie remarked o me,
the whole of Venice would now be in jail. Be-
hind the talk, though, emerges a tale that
began near the end of World War 1, when the
ancient city was at her lowest ¢bhb.

Troubles Expand With Industry

The 18th century had been idled away
with the buffoonery of camivals, when all
Europe came to play in the lhicentious at-
muosphere that provided both a lving and a
wiy of life for the once-noble city. During the
next century her French, Austrian, and
Itnlian mosters did little to give her economic
life, other than inserting a few ugly factories.

In 1917 three wealthy and influential
Venetians came forward to lead 4 rendis
sande. Conte Gluseppe Volpd, Conte Vittorio
Cimi, and Senator Achille Gagma believied
that the salvation of Venice lay in building
factories accessible by ship, They looked 1o
the muinland and two small towns, Mestre
and Marghera, where no more than 20,06k
people then lived. AL Marghera they filled in
the lagoon and located Industrial Zone 1, to

Glorious visions of a genius, recently restored paintings by Jacopo Tintoretto ennch
the great hall of the Scuola dif San Rocco, “The Resurrection of Christ” hangs on the
wall, & mirror reflecte Ofd Testament drenes gn Lhe cerling. The artist, with liroad Lbrush

sirnkes an

620

"oty entiotaamn,” fmshed 25 huge canvases here in six years: Cne. art
historian accused him of painting with & broom,

e l@TAY =l

Nationol Geographic, November 1972
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smoking  refuse, wrinkled the alr with its
fires, and through the distortion I saw old
Venice, her distant campaniles Hoating like n
dream ol beauty at the m of vision.
humilinted nnd
wounded by man,” Signor Rosa Salva saud
In the days of the republic, everything was
marshliand., shallow, cireoltows, from the
Hreenti to the Sile. The tide hiltered 10 and was
softened by the twists nnd tarns and sponged
up oy the barene. Now many of the mud lats
have beon filled for industrv, great areas
have been diked lor fish ponds, deep channels
have been cul We have invited the <ea to our
doorstep. 1 don't need a computer to tell me
the resuft™

“The lacoon has been

Migrution Creates Another Dilemma

The maonagers of Venetian
wounded by sharp blows in the press and
hounded by conservation groups, feel badly
put upon. Ginngmcomo: Poancing, the presi-
dent of Lone 3, an expansive and voluble
man, poured a brandy and pronounced, “5So
many countries want to save Yenice bocause
they have ruined their own.”

He went to the window of his office. San
Marco's campantle was rose and gold in the
twilight behind mm. “You are looking, sir, at
a dexpised man, but am 1 less 4 Venetian thin
the rest of them? To manv, Venice 13 this,
vou see, But Venice does not finish
here, 1n the historic center, 'The city comtinues
an to the manland Other countries have
the luxury of thinking of Vemice only in a
romantic They want to
and 1 ngree it would be a crime to destrov

industry,

W had

Wi save hir,

vidience and sctors in their own
drama (lefl), Venetiuns hear a dis
cHssien o nabonal |eEmslation o
el their city. A proposed bill would
wssure 400 million dollars to help
hnance 8 sewer svstem, mobile dilies
al Jagoon entrances; and residential
restoration. Venetians also sepk im-
proved t{ransportation—a
O |

SLEEVRR Y

‘For love alone—that's why the
canals were concelvied,” gondofiers
proclaim. Lackine the povacy of a
gondola, this couple fnd their own

world in o vaperetio, or water-hus

Venice Fights for Life

anv of Venice's beauty or her great treasures

“"But Venice has to live. She has to work. If
people have left beautiful Venice for ugl
Mestre, it is because of need, and desire for
cars, comifort, and freedom. But they are still
Venetians, A lot of other people take their
place, people from outsicle who can alford to
enjov the beauty, But if evervone who goes
i3 Venetian, and everyone who comes-is not
what happens to Venice?

*They say that Alling in the barene for
Zone 3 has disturbed the equilibrium of the
lagoon, but who really knows? If it 15 troe,
that's the end of Zone 3, as fur as I'm con-
cerned, but not until someone knows for syre

"Ll tell you something,” he continued
*Withoot industry, we are all dead bere
Evervone will leave but the tourists. Do we
want to leave Yenice a5 a place that s only a
weekend haunt for the rich people of the
world, or us o place that 15 truly: alivers™

On the Feast of All Souls, the people of
Venice gather chrysanthemums from flower
stalls along the wide walk called Fondamenta
Nuove and board a free boat {or the short
passnge to San Michele, the isle of the dead
All day the bonis pass back and forth be-
tween the city and the wal
graves shaded by magnificent stands of tall
areen cypresses. The famed composer lgor
stravinsky lies on San Machele, and | thought
I would take some lowers to his grave

CUn the bost. I chatted with an old woman,
neavy sel, ruddy, and sad of visage. Her
enlden flowers, wilted and tinged with brown.,
nung straight down from her lap

"I'm a Venetian,” she said, "1f Venice sink=,

ed sland, 118 many
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I sink with her. You've seen the statues, how
the marble rubs off on vour fingers? Yenice
rubs off on vou and you can’t wash her off.”

She gared across the lagoon, toward the
distant trees and towers riding on the haze

“l marned o man from Burano,” she went
on, “amd had three dayghters and two sons
One of my daoghters moved away, over
there." She pointed o the mainland “She
pavs 50,000 fire a month for a decent place.”
At 580 to the dollar, that comes to roughly
=85, “In Venice, a decent place costs 70,000
to #0000 lire. How can Venetians live? 1
don't know, But how can they leave?”

Thut afternoon 1 wandered the sunlit
cemetery, through a marble surf of nomes
¢ntirely, unequivocally Venctian' (page 625)
It 15 o part of the Venetian character to be
fastened to thelr city, to the memory of the
Serenlssimie, to their lagoon, to every stope
and every bridge and every cat thal priowls
al midnight. Yet, in sad foct, almost 70,000
have left in the past 20 vears—inciuding 71
percent of all ihase under 43

“It is the first problem of Venice,” Mayor
Giorgo Longa had told me “Not the high
ticde, but the exodus of voung people. There
wre now anly 122,000 souls left in the old city.
People leave because there are no comfortable
homes to be had at a reasonable price. Re-
stored homes in good condition sell at as
tronomical prices. Even with wet feet, every-
body wants to live in Venice! Bul not in
damp miserv,”

Wartime Refugees Flocked to Venice

One architect, disturbed by the paradox
that it is impossible to find a place to live in
a city that hac lest a full third of its popula-
tion, turned up persinsive evidence that
those who 2o are fleeing badly overcrowded
housing or ground-floor apartments subject
to the curse of floodwaters

“They all came here during the war”
he <aid. “Theéy knew that not eveén n mad-
man would bomb Venice. The cily was
overcrowded.”

The architect saul that the great palaces
are also underpopulated several months of
the vear—"a few old people rattling around.

Some of the palaces have never been on the
market, never, in a coupnle of centuries”

[ asked n friend who lives in & comfortable
apartment near Campo Santa Mara Zobeni-
g0 about the outside of ber building, which
was literally falling off.

“There are three owners inside,” she said,
“eoo we would all have to agree, and then get
the necessarv permissions from the city
government, and then speixl a fortune, and
thien our taxes would go straight up. Let it fall™

Talented Britonm Comes to the Rescue

The illustrions basilica of Santa Maria
Gloriosn dei Frari, named for the Lesser
Frinrs of the Franciscan Order, holds in «
vast interior the revered monuments of
Jacopo  Marcello, killed while leading a
fleet uguinst the Turks, of the sculptor
Canova, of the immortal Titian, and of many
other heroes of arms and culture in the Vene-
tinn pantheon. Among if< artistic treasures 15
a marble lunette over the exterior door of the
Corner Chapel, a Virgin and Child flanked
by angels, a work of art 50 exguisite that it
was once rumored to have been made by an
artist from Tuscany (preceding pages),

I found the doorwnay covered with a poly-
ethylene skirt Inside, ladders led upward
through a scaffolding to a platform where a
white-jacketed man and two women seemed
to he preparing {or an operation. The man
introdditced himself as Kenneth Hempel, an
expert in art restoradon from  London’s
Victoriw and Albert Museum. Before us the
Virgin and Child made a forlorn appearance;
ash-black hands gnarled by corrosion and
faces blackened by pollution sugmested an
unknown tale of some terrible leprosy.

Mr. Hempel patted the head of the Ma-
donna “T'm afraad she's an old-age pensioner
as well,” he said. “After all, she was here
hefore Columbus discovered America”

He adjusted his face mask and turned on
an machife that whirred like a mixer. Then
he held a pencil-thin tool that resembled a
dentist’s drill, manipulating it as carefully as
a surgenn across the cheek of the Virgin, As
the grime and black disappeared, the lustrous
marhle ¢emerged.

Fragile mementos of bygone splendor, Rennissance goblets such us these graced the
banguet halls of English lords and Indin's Great Mogial As the plory of Venice faded,
craftsmanship declined Now glasshlowers on the island of Murano create souvenirs for
tourisis, who come in ever-growing numbers during Venice's glorious summer season
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“'s n mmenious moachine, something like
i sandblaster,” Mr. Hempel said, “It shoots
nut minute glass beads that bounce off the
marble rather than cur”

No church facade or outdoor statue in
Venice has escaped the terrible stone cancer
that nfflicts the marble It sometimes seems
as though heaven itself had collapsed and
sent tumbling o earth a legion of cracked
angels, faceless saints, and crumbling mar-
tyr=. Though there are some promising de-
velopments, no completely relialile cure has
vl been found

“The Venetians emploved Istrian, Carrara,
and Veronese marbles.” Mr. Hempel said.
“They are all basically made of the same
tufl, calctum carbonate What happens is
that sulphur oxides dispersed into the air by
the burning of coke, coal, oil, and petroleum
mix with moisture and form an acid Lthat
comes into contact with the marhle. Anyv soot
in the air becomes involved in the whole
thing and encapsalated. A chemicil reaction
takes place—finally a small plece of marble
blows off, and we've got stone cancer.”

Can Fuactories be Blamed?

Muost Venetians are quick to point accusing
fingers at the smokestacks of the petro-
chemical and coke factoriez of Mparghera
UNESCO estimated that each sear the in-
dustrial zones release more than 15,000 tons
of sulphur oxide into the air, and it falls on
the islands of the lagoon, like the quality of
mercy, unstriuned. Or does 17 Other experts
explain that the prevailing winds are {rom
the <ea, not from the land, amd if anvone 1s
getting those acid-laden clouds, it i probably
the Paduans

The once lucid air of Venice is, in any
event, a heady chemical brew of sali-laden
humidity and varous sulphurous pollutants
arising from a variety of sources—indostry,
motorboat engines; and, above all. heating
units in hotels and homes that, untl pro-
hibittedl from daing so two vears ago, burned
the reeking cruce ol that gives much of
urhan Italy its distinctive odor

“It all storted,” Mr. Hempel said, “when
the old Venetinns cooked their food and
warmed themselves at their fireplaces ™

And it continued until Venice, before the
disaster of 1966, was like a noble lady dying
a hingering but n penteel death, something
like Camille’s But on that single November
day, she aged » century

Vermice Fights for Life

“In a way, though, the great storm was a
blessing in dispuise.” said Professor Fran-
cesco  Valcanover, the Superintendent of
Warks of At for the region. “We woere at last
able to do some things "

One of the first things he did was open a
lorge art-restoration laboratory in the aban-
doned church of San Gregorio. In the vears
since, many [amous patients—wrinkled and
cracked Titians, stamed Tintorettos, grimy
antl splotched Tiepolos—have passedthrough
the hands of the experts who work there.

Tintoretto Made Haste — Magnificently

In at least one case, the art healers have
had to make a five-vear-long “house call.” to
the Scuola i San Roceo, where Timtoretto
performed dne of those feats of human en-
deavor that stagger Lhe modern mind.

Contessa Querina OJuerini, a charming
woman who woarks al the specinl laboratory
set up m the Scuola, told me the story

“This was one of the six Scuole Grande of
old Venice They were religious and chiritis-
ble fraternitics, often quite rich, and good
patrons of the arts. When the great hall up-
stairs was fimshed, Tintoretio started paint-
ings for the ceiling, Two vears later he offered
to complete the seres and decorate the walls
in exchange for 100 ducats per vear for the
rest of his life. The deal was made, and he
painted like a fury for the next four years
Have vou seen what he dids"

Viewing the Sistine Chapel offers the only
comparable expericnce to mounting the m-
mense marhle staire of San Rocco, catching
the hirst glimpse of a distant glory of paint
and gold, and stepping fmally under the huge
cethng on which masterpieces march, row on
row, separated by gilded and intricately
carvied molding (page 621) How could one
man do it at all, moch less in six vears?

“"He was in o hurry,” the contessa said.

In the laboratory a number of the pauntings
were heing backed by new canvas, cleanei,
and retouched That close, 1 could see the
furious brush strokes, the blurring of line, the
repainting thut had resulted from such pro-
dirtous labor A hand with six: fingers. Let it
be. A long sword in an angels hand, bat at
the wrong angle. Painted, not out; but simply
over. Twao feet on one angel’s leg. He flies,
not walks! The work of a man In an ecstisy
of creation. Little wonder the contessa calls
him “terrible Tintoretio,”

Vienice, the old sorceress, his other mamc
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still about her, magic made powerful by its
very [railty—the sad figures of cardboard
rovalty from long-vanished dominions visit-
ing from season to season at the homes of
friends; elderly lndies taking the sun and thin
tea wlong the Zattere, speaking French to
small poodles wearing knit blankets Onee,
near the Salute, I passed the aged poet Exra
Pound, peering with  incandescent  eves
toward o future beyvond either politics or
poetry. Or was it toward the past?

Marriage Falls on Evil Days

Each vear, long ago, on Ascension Day, the
doge of Venice took to wife the Adriatic Sea
He proceeded from the city in a marvelous
golden barge, the Bucintoro. The boats and
barpes of the city followed in a splendid pro-
cesston, sun-struck, framed in gold-and-red
banners, the height of power and pomp,

At the Lido the fleet gathered round while
the doge stood n the stern of his canopied
barpge and delivered i congecrated gold ring
to. the wuters, intoning =0 all ¢ould hesr:
"We wed thee, 0 sea, in token of our true and
perpetual  dominion. .Y Divers went in
shortly afterward to retrieve the ring. The
man fortunate énough to find it could keep it
The doge réturned Lo his palace, his city secure
from the waters that were her fortress, her
life. and heér treasure.

Now the waters themselves, the betrothed,
swarm upon the city. The dominion has ended.

Amedeo Memo, my gondolier friend, picked
me up one day, and we et off across the la-
poon toward the Armenian monastery on San
Lavezaro, which Byron loved so well As we
drifted 1n silence through the still afternonn,
I thought of other cities strangling in cars,
suffering tidal waves of commuter traffic,
with povertv-etricken and decayving hearts,

The truth struck me that with all the Bood
and decay, Venice still lives one of the ast
privileged lives pn earth.

The truth also is that Venice must somehow

survive because the world cannot afford to
let her die. A< Memo smd, “1 man cannol
save Venice, what can he save? D

Gift of thanksgiving to the Virgin, Santa
Maria della Salute—here maniled in morn-
i mist—was rased by Venetians who sur-
vived the plague of 1630 If those wha hght
to save the ety succeed, Venice hersell will

be a iving tribute to their concern,
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the Galapagos

AND JAN MACFARLAND

AN TOUCHED MY ARM. We stopped
mn our tracks.

“Listen!” she said. "1 hear them.”

I dropped the machete to my side, and
caught what had come to my wife's ears—a
deep, guttural, rhvthmic groaning The voice
of the tortoise, barelv audible above the roar
of a nearby gevser, fonted up from the wide
clogd-filled caldern of Alcedo Volcano on
Isabeln, one of the 13 major islands in the
Cranbitpagnoes archipelingo

We kept hackimg our way through dense
vegetation down the caldera’s inner wall, At
Lhe bottam, where seattered fumaroles beleh
hot gases, we found the source of those sad
and haunting sounds. Thev boomed (rom the
throat of 4 male @ant tortodse in the throes of
i mating attempt

Through the mist we |r'Il_'L-L"-:| autl dozens of
the dork. domed reptiians Like walking
boulders, they moved ponderously through
the sparse grass and black volcamic mcks of
the caldera's floor. Some were mating while
others lumbered toward muddy pools where
thev-would spend the mght partiolly immorsed
in the ooge

Isolation has long protected the unigue
wildlife of the Galapagos. Ancestors of these
tortolsee probably have shuffled across this
weene for hundreds of thousandzs of vears
Now, no longer shielded by their remotefiess,
these gtants thot may live more than 150
vears are condronted with an uncertan future

Wie had come to the Gualapaeos to study
the ecology and behbavior of the Tittle-known
beasts, the heavywelghts among the world’s
cold-blooded land antmals Becouse ol their
(Continwed on page 6.3¢)

Sticking ont her neck and legs, a
Cralapagos tortolse exposes wrinkle-
dwelling ticks to two small ground finches;
The anthor chiscovered this example of
mutually bencficial behavior during a
Ya-month stody of the reptles, an imperiled
species that man now hopes 1o save
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LIKE BOULDERS in 4 moseeefoin streamt., tortoises bead shallow

wroils in the caldera of Aleedn Volcano on Isabela 1sland.,







Fide

Fitting form to function, nature
pives sadidle-shaped shells and long
necks and legs (above) o torlolsed p
arid Espanola 1sland T he Rared cara-
pace enables them o stretch higher
foar Taesdd than their dome-shelled cous

ins on more densely vegetated shimmeds

\ curious visitor on Santa Cruz padyvs
v socin] call on wary Benmett (fae-
ing pagel These [oraging vegetar-
waris, the MaocFarlands soon learned,
wiotlld eperly devour secks, onder-
wenr, and even diapers

Delicious, gaping vawn svmbaolizes
the tortotses’ indolent pace. Sleeping
consumes about 1 hours of each day
and durin= the rematnder the orei-
tires usually travel only a few hun-
dreil vards in search of p meal. Ciaked
dirt from occasional mud baths prob-
thlv deters ticks and mosguities

National Geographic, November 972



endangererd status; the worioises need protec-
ton and help o multipdving. Chur research
nas  alreads
strenrthening conservation mesures

When voung Charles Darwin visited the
Islpmcls i 1R3S, e noled structural varations
i amimals and plants that gave impetus to
his lifter theory of evolution by natural selec-

Begun bo provide a basts for

lon™ Darwin's journals contadn many acute
abservations about Geochielone elephantopis,
the reptilian Methuselah whose descendnnts
we found congregpted mm Alcedo Volcano's
muddy pools. Since Darwin's time, man has
atifled their voloes on two izslands, and the
surviving populations face great perils

Now the Galapagos belpne to Ecuador. In
August 1969 wie Hew westward from Coany-
agqunl, the naton’s moajor seaport, 1o the air-
port on Baltra Isinnd imap, page 634). With
us cime Dr. Willilam Reeder, my advisor
from the Zoology De
atv ol Wisconsin, Durtng both summers of
olr fwo-vear study, supported by the Na-
tiwnal Science Foundation and the Natonaod

pirtmient of the Univier-

Cicrlicpthy of the Galopagos

Lrecgraphic »ooety, Dir Keeder would work
with us The research results would constitute
my doctoril dissertation.

Based at the Charles Darwin Research Sta-
Lon i Academy Hov on Santn Cruz Islant,
we commuted by boat among the islands and
trmmped hundreds of miles over Galapagos
visleanoes, observing the varlous life phases
of nine of the eleven kihown surviving tortoise
popidlations, or roces, a Wrm ometimes sed
interchangeably with subspecies

soon ofter arrival, we made the long hike
into the td-square-mile Tortose Reserve on
the wuthwestern fank of Santa Crae: Here
ltves ane of the larpest remaining tortoise
populations, 2,000 to 3,000 individuals.

From the beld camp we had set up, we
made two- and three-day hikes over most of
the Tortorse RBeserve

Fhe Santa Cruz tor-
tolses prow as bie as any in the archipelago
We were soon mving names and nombers to
huge old males, some almost four feet long

*Atan Villiers told of Dorwim's world-mmdling quest in
the NATIHONAL GIodRaFHM, Uelober | D05
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and weighing 300 to 000 pounds, and to
females that seldom weigh half as much

The living was superb, avs weére sunny
Showers fell mastly mt night. The sereened
sidles of our B-by-12-fool tropicad tent pro-
vided davtime mir condinoning. We ate wilid
burro steak, wild pig shish kebab, and 1m-
miense quantities of broed goat,

Chir fircst vear was complicated—delight-
fullvl—by the arrivil of our davehter Ben-
nétt From het énrhiest months, Bennett ¢hoer-
fully accepted being backpacked over rough
trails (page 6351 We changed her diapers in
dinghies, on the backs of tortoi=es, amnid on
large rocks and wiler cans

Toroises Dote On Easy Living

We found that the giant tortoise leads g
generally peaceful, lazy life. He wakes be-
tween seven and eight m the morning and
basks in the sun for an hour or so as his bulky
body slowly warms. The rest of the dav he
spends grazing and browsing

The Galapagos torioise consumes i greal
variety of foods, some of them seemingiy
unappetizing. He eats stinging nettles with
gusto, and porges himself on the crab-apple-
hke fruits of the manzanillo tree, the same
manzanillo whose sap causes severe skin
hurns and occasionally even death to hu-
mans who unwisely sample the fruit. He rel.
1shes, too, the fallen fruits and the spiny pads
of the prickly pear, avoiding only the heavily
barbed voung plants.

The tortoise usuadly retires at the genteel
hour of four or five in the afternoon, speni-
ing the cool might hall-submerged in mud or
witer (piges GI6-T) or burrowed nto dense
brush. This keeps the animal warm for as
long as possibile through the Galapoges night,
when temperatures may drop as low as 307 F
and the conserved hody heat probobly aids
digestion. As with other reptiles, the body
temperature of the Galapagos giants is largels
determined by their surroundings. Their
melnbolic rite rises ns the environment be-
comes warmer, and falls as conditions cool.

Cunious creatures, tortomses are inclined to
investigate anvthing new in their environ-
ment, We were returning to camp from a hike
once, and Jan had wone nhead. *Heyv, come
herel™ she called. *The whole place has been
mangled, and 1 con't move this monster.”™

Together we managed to push i 450-pound
lortoise we knew as Number 31 out the tent
door. He had chewed and ripped open the

()

tent, Droppings and crunched plastic water
bottles lttered the floor. The g fellow had
demonstrated s brute strength: A five-gallon
steel can lay smashed flav

Not much happens, however, (o interrupt
the tortoise’s normally lackadnisical life-style.
Une disruption 1s the mating season, a period
that varies from race to race hut usually oc-
curs between January and Avgust. Then the
ruthing male torteise stalks about looking for
mufes and spiffing the air for thelr scent.
spotiing o female, he chases her down and
usunlly begins courtship with intimidation,
ramming her with the front of his shell and
mppng at her exposed legs untdl she draws
them in, immaobilizing her.

Different races of tortolses start nestinge at
different times, but generally between June
and December, The female treks to dry sunny
lowlands—and usually to the same area vear
after vear—where the egus receive adequate
warmth for incubation. The tortoises on
Santn Craz nested twice o vear, laving from
LW 10 seventeen cEes—an avernge of ten—
in each nest

Maother Feathers Her Nest With Mud

We followed one female for ten davs during
her mest-digging attempts. She kept striking
rocks, and would step seon after mightfall

Une day 1 tired of walting and went nest
hunting. Returnimg, | heard Jan calling softly
from the tent

“"Come around wide and stay low," she
sail 1 think she's poing o make it this bme."

I crept slowly to the side of the tent and
whispered, “Where is.she?”

“Ahout thirty feet in front of me”

For hours we marveled at the tortoise's
iremendous strength and agility a5 she ex-
cavated, using only her hind legs—probing,
shaping, measuning. Her forelegs held the
front half of her 130-pound body rmsed above
the ground in an unchanping position. Her
urine softened the hard soll so0 she counld
shape and mold the resulting mud to make o
frm-wiilled cavty.

Atrer five hours the female stopped digzing:
the tempo of her labored breathing abruptly
increased. The amimal swaved the rear of her
bewdy to center it over the nest cavity, She
begnn (0 wriggle gnd wave her stubby Lail

suddenly out popped a spherical white ego
about the size of o bullinrd ball. It dropped ten
inches to the bottom ol the nest and landed un-
scathed. The thick, gelatinous fluld ¢necasing

Nattonal Geograpliie, November (972




it acted as a tether to the female’s tail, slow-
meg the descent of the egr and cushioning it
WpWn frmgacct,

The tortotse lad mme eges in 15 minutes
After the last one had dropped, she slowly
and gently inserted a thick hind leg into the
nest cavity, Down went the heavy foot—bhbut
it stopped mstantly when the tip of one rough,
horny toenail touched the top egy in the pvra-
midal heap.

With cautious, dexterous sweeps she ma-
neuvered the stucked-up eggs into a single
laver agross the wttom, Finally, she packed
mud over them in a covering six inches
thick. enpugh to moderate the heat from

the sun-drenched surface and Reep the em-
brvos from cooking on hot davs. Dving to
the hiardness of clay brick, the mud cap prob
ably shields the pest cavity from the loss
of moisture, without which the embryos
would shrivel and die

'he evps generally hatch between mid-Jan-
wary @nd lnte March. We found that incuba
tion time for varoos clutches ranged [rom
three to eiight months, the longer periods hav-
ing-a relation o cooler weather

The tortoise finished her work at 5:30 in
the morning. | think we were mote exhansted
than she as we stumbled to the tent for an
hour of sleep before Bennelt woke to demnndd
her brenkfast.

Crefinths of the Galapagos

Mounted for the hunt, a vermilion
Hseatcher ibelow ) l#ts it pargantuan
steee] ot as beater. The tortalse's

lumbermg  passaie through ander-
brush seatters imsects, which the bird
seires for its dinner

Lachens. normally found on trees
amd slones, somebimes mottle the
shells of the ginmt tortolses (bottom)

fad |
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Armored admirers of o neary,

[emale clish in Alvedos Valeino

nhoy e :"'1-L|||IJII.' mt eich othei
rarely draws blood, and the hall
monute waes inevitably end i vic-
1oy for the amimual whose henl
Lowers hehos

Sliek track By an unwilling fe-
male {0ils a hupe male’s altempl
0 mate (tmeing page). Fleoing
A by omoest femade tortotses, sl
hiod reached the mud wallow bhe
fore he overtook her, The mole
though equipped with a concav
underside tright) that focilitstes
mating, could not maniain b
[ooting on her shippery carapace
Just behind them looms the zhell

ol a-second grant maake
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Burying precious reasure, a female gently
wodpe urine-dampendd earth into a nest <he
took four-and-a-hall hours (o dig ileft). Lav
ing the s=1xX eges reguared only 1§ minutes
but refithoe the pit and meticonlously fash
ot 4 low mound over it ook another
Waorkine only with her hind
feel, the mother never seed the sees, vet sel
clom does she break one

SEVEN OIS

viricd, Bul eventually all the mgantic species
disappeared from the main bodies of the con
tinents. What caused their éxtinotion? Per-
haps winlers became progressively colder,
killine off the bieger animals Or perhips
new predators evolved. Cne theory suggests
Lhal were eliminated by prehstorn
human hunting bands. Their disappearance
I'h"l'l'l.'l.'ir'l'_-. i I'FI".'_-uIJ_'I.':l.

'|r1'}

Cenlopagos Stocked Sailors” Larders

By the I6th century, mant lortoises sur-
vived in only two places—the Galapagos, and
on islands in the western Indian Ocean. Now
only one of the Indmn Cdean species hivesin
the wild—on Aldabra, an atoll 400 miles
nff the coast of Tanzania

Mien began exploiting the Galapagos tor-
toises in the 17th century. Buecaneers stacked
the unfortunate amimals in the holds of their
viessels, Even without food or water, they
could survive as long as 18 months, and were

Crolinthin o e Cralapagos

A Tew days [ater the muthor shaves awny
parl of Lhe test W insert bumedity - and tem
peratiure-sensing devices (below left) before
repacking the soll. Tortolses [ay o-many as
wventeen cggs i a4 time,

Hatc hlings

eighi
months later (below) face mortal danger
from marauding rils, dogs, pips, anld cits
introduced by man

pmerging  three Lo

stall fat and sudealent when final
a stew called "=ea pie”

The worst laughter occurred at the hands
ol Amencan and British wholers in the 19th
century. The buccaneers, whalers, merchant-
men, and fur sealers probably destroved a
least two to three hundred thousand gant
lerioites in ju<t two centuries

Destruction continued almost up o the
present duy. “In the 19307 recalled Anders
Kambech, tortoise keeper at the research su-
hunters Killed hundreds, mavbe
thousands, of tortoisiés on Santa Cruz. They
invaded the mterior with burre trains, each
burso carrving two five-gallon wooden casks.
After the shells were hacked open, the Git was
strippred from the animals—some still alive-—
Lotled down, and the rendered oll brought to
the coast. It went to the mainland (o 50-gallon
drums—a huge business"

Fortunntely, man himself 15 no longer o
serous: enemy of the tortoises, but he hns

v maite into

ton, Yol




expased them to new threats by maavertently

DI ne |||_.';||,||. rats o Fhe 1slinds, -'..‘Ili

I
troducing domestic mammals whose descend-
ants now run wild In o nestinge area on Santa
Cruz we noUced the ground pockmarked
with cone-shaped pits. Fragments of egeshells
were scattered aboul

“Pigs dug Up thnesoc fiesls, :"'-.I".il|'5|l:'l'| LB L
wdloter o '||.L||||'.. e i 'r.ll._'_||.|_;--- ~atwonal Park
warden who <howed us the |I|.|-: "One pig
LA dlestrov dozens ol nests 1n o Ii|_'|.|| .1I|'|
ReEYer miss il e _""-. WOWE BNOW Winen Lo ex-
pect the femules (o lay, and we can protect
the nests with lava corrals”™

Mlgs also attack the voung, and can chew
up lorioises as lerge as twenty pounds: Dogs
kill even larger ones Kats and cats devour
the hatchlings. Alsn; feral poats, burros, and

CAtLie COmpeie with the tortolses for food
Ariimals Find an Ally in Man

wow the archipelngo has suddenly blos-
comed as a4 tourist mecca, posing o new proh
Em not oniy 1o ine lorialses DUL 1075 e on
tire unigue Galapagos environment. In 1969

qir more than 200 tourists visited the island<

Wext vear 5,000 10 6,000 are expected. Uleari
touring groups will have to be limited in num-
bers and U P T SR by well-trained guides
Yeo toclay there 5 hope for the preservalion
of the mant tortaises. In 1959 Ecundor set
axide all uninhabited areas of the I-riI||I|I.I|'.-'-'-
as a national park. Hunting or capturing
native ammals. including the tortoises. s
specifically prohibited. Also, o 1970 law
nakes illegal the exportation of endangered
pectes [rom Lotliador except Tor scientih
research or governmental interchange. And
the United Stites (ks (rportiaiion af -
lawrfuliy -"-.!ln-lll'j sTHeCIeS
In 1959 ton: the Charles Darwin Founcla
tion for the Goalapagos Isles was o reater]
under the auspices of UNESCO and the Foua-
flortan Ceovermment Lo ||I'-'1I|ll||' i |'||'|.|"|.|.|i'|-'!

and research. Ta carery out these aims, Ch

foundation established the Charles Lharwin
Reseprch Station on Santa Cruze We spent
much of our time working with kEcuador’s
Mational Park Service and the staff at the
dation 1o develop plans for conservimg b

]} - "
LT LSS

Ponching by island settlers, @ perenniid

problem, has heen greatly reduced by regular
[ LTS, A control program balds down the
numbers of wild goals And pigs

Fourteen tortolse rmmoes nre known to have

h a7
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Bulldnzer (helowi A valk it thie el thiit wav bo ths outsae wordel st o & 1w

below left) provides food for as long a wee ks Males of the larger Lealappgos




Retum ol the notives: Twentv-two vounrsters rmsed ol Sant Croe's Charles Darwin Ke

search stanon are released by Ecusdonan Park service wiardoen= on Pinzon; the cpes

Weleliin

Foune here Tour vears eariie

o i
L.

existedd in the Galaparos: 11 definitely sur-
vive, OfF the Espanola race, only two adolt
miles and ten females have been located over

.I'.‘I‘ E:'iL-'| -III.‘l'.:Illl.' .III.;'-i'I-!.FI.'f'IrI:- '.JIi."III.'I o 1ndl
each other, they never mited Wardens have
brought 11 of the ammals to 8 beeéecing en-
closure at the Darwin Station. In 1970 they
muicle several nestss The park =service staff
transferred the egegs o sun-heated

tors. Early in 1971

imcub-
came the reward—I1y
healthy latchlings. In four or five sears, 4l a
vl be r

of three 10 1én -.-Ill.]r|||.'1 :
turned to their native island.

Eres [rom

Wwelirlie

eiidinngered races al  othier

|!| .II..."l

LEITEE 1 =T

B Wire

Wstils each, Lthe tortodsaes oo laneer

lslands are also being incubated at the station
More than 240 voung torfomlses of S1X races
are growing up there

Until recently, the only survivors on the
=l |50 ald and
pck rate were de
vouring all the hatchlings before they were

island of Pineon were

weather-heaten adulis. B

g enogsh (o defend themselvies

The first Pinzon eges were taken to Santa
Cruz m 19635
stiition has ratsed another group

In November 1971 Dr. Reeder and 1 sailed
in P with Dir. Peter Kramer, stntion
director, and conservition officers

In each succeeding vear, the

L0
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l#FEe hrEth Irom Dlacrs ol Lae omly mimirodiucod

pfecdators ob this particuliar sshamd ) Ecuadiriin

Lawk Dons ponching throughout 1he

and wnrdens. Our vessel bore a

Fi Hl.l'_'r|.'-\.|1"'|-"| ||||'||-|-_|1_l-_ lIhr
thie

enoueh o discourage attacks by rats, which

L (Hirk = rvice slaft hopwes Lo lminete

[ECHOUS
CilFino—a 1 10our-
LNree L I"l'l-l.'!r'l.'l' ||I||||i'|r.". Wy LA

FLIfELs

Just nfter sunrise we lugeed 22 of the {our-
vear-olds up the east slope of the islond to a
Erove ol pru kv pear trees below the vol
cano's rim The

aborviel and within nmunuates thi

men released the tortoses
reatures had
Fhey squared off in
mock battles, munched on gréen plants and
seemed] Tully 4t epse in their ancestral home

wext o

irntiered over the ares

av the rest were set free 1o two othet

Crolicntits of the Galapayos

Hanging n the balunee: Sourvival of Galamiee
Fortinses, BRe the one

I'lr'lli.' '.'|I'|-_'I|I'II_ '|_l_:||!_'ﬂ_".

N = o rl'-l'._l_."l el cobhdeErn

areas. Then Dr. Reeder and 1 visited the ca

= grove where ten months before 1 had
nelped release the hrst 20 Give-vear-old tor
toises in the repopulation program

We found the sturdy voungsters spreid ot
over a | 2-pere area. They were sleeping, hask-
ing, grarne and enjoving the good life. Amne

ey, we necounted tor every smele tortorse

We weizghed, measured, and inspected each
one. Their welghts had doubled
evidence ol ral atiack
it down gnd watched the robust
vioune tartoises clunk aboul

Thev were home []

S one hore

Finlsheod wiath our

work, we
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Bliuckout Boosts the Price of Candles

Yong busy Oxtord Street, shaops. and 1
taurants had turned off all their display light
lor the duration. Inside, candles and pressur
lanterns filled mn during the blackouts. Im
prompiu corner vendors ollered NEn
ancles al miiiated pr

Ficcadilly Circos, usoally o dazzling ghitter
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Institute of Technology have pointed out,
“Total U, S, energy consumption ... in 1570
[was] the equivalent ol 30 slaves working for
each one of us to maintain our modern, afilu-
ent way of life.”

But the simple fact is that demand is out-
stripping supply. In the past hundred vears,
overall demand for energy of all kinds in the
United States has increased twentyfold, The
rite of increase is sharply accelerating, espe-
cially for electricity.

Savs Shesiron Harris, chairman of the Edi-
son Electric Institute: “The utility industry
expects consumption of electricity to double
between 1970 and 1980, and almost to quad-
ruple by 1990 Such rapid growth will pose
enirmous problems, for it now takes as much
as pight vears to get the necessary licenses,
build a new power plant, and bring it on line.

More Power Brings More Pollution

The energy shortage i complicated by the
problem of pollution, a problem inevitably
associated with: power plants—corrosive
vases, waste heal dumped Into wWalerways,
and stack emissions fouling the atmosphere.*

S. David Freeman, formerly chief of the
Energy Policy Staff at the White House, ex-
presses it succinétly: *Americans as a nabion
no longer (el that we can produce and use
enerigy with total disregard Tor its effect on
the environment.”

The pollution can be controlled, of course
—at a price. For example, ut the 950,000-kilo-
walt Bull Run Steam Plant near Oak Ridee,
Tennessee, I saw very [Ittle ash escaping trom
the stacks, although each minuie the furnaces
were gobbling up five tons of coal as fnely
pulverized as face powder A giant bank of
precipitators trapped most of the fly ash, 950
tons of it a day, o be used for landfill insteasd
of Leing spewed from the stacks.

But in Chicago, to my dismay, | watched a
power pliont pouring out thick plumes of fly
ash, casting: a dirty pall over the sky and
coating evervthing downwind with dust

Public resentment at such fouling of our
pir and water took legislative form in the
National Environmental Policy Aot of 1969,
which requires that the impact on the en-
virotment by nuclesr (and some Tossil fuel)
power plants must be weighed before licenses
are granted, The new rules, added to serious

“These problems were eaplored in " Pollution, Threal
tor Maan's Only Home,™ by Gordon Young, GEOGHAFHIE,
Decembier 19710
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industry miscalculations of how fast nuclenr
power plants would come on line, have meant
a slower growth of generating capacity than
has been needed

Of far greater importance, however, in the
much publicized energy crisis, 1s the unde-
niable fact that we are beginning to see the
bottom of the burrel for some fuels

Many millions of vears ago, the earth Laid
down thick deposits of organic materials that,
uniler heat and pressure, became coal, oil,
and gas. In effect, they wiere stored energy
from the sun. These fossil fuel deposits once
seemerd endless; today, sadly, we know they
are far from infinite. Yet we are depleting
them at fantastically increasing rates, In the
United States we depend on thém for 80 per-
cent of all our electricity. Unly 16 percent
comes from waterpower (@ source that 1s not
likely to be expanded much in this country),
and I to 3 percent from nuclear reactors

Look at the fossil-fuel picture:

* NATURAL GAS: Cheapest, most conventent,
and cleanest of the fossil fuels, gas provides
a third of the Nation™s total energy and a
quarter of its electricity. But we are using up
our domestic reserves faster than we gre dis-
covering new ones. Mosl prediclions see na-
tural gas steadily declining in importance
over Lhe next 30 vears. Already the gas com-
pany in the Washington, 1), U, area has an-
nounced that it will accept no new customers

A frantic scramble s under wayv for new
sources Of ons. Huge ultra-refrigerated tank-
ers are beginning to armive in Boston Harbor,
bringing natural gas from  Algerian ports
kept liguid by temperatures of minus 260° F
the gas occupies only one six-hundredth of its
volume under atmospheric pressure

Also, a number of private and public arga-
nizations are developing plans to gasify coal,
producing the same methane that is the basis
of natural gas. The first large-scale plant is
scheduled for operation in 1976

But all such substitutes cost several times
a= much as domestically produced natural
s, and the price for newly discovered do-
mestic gas itself hns jumped markedly. Clear-
v the day of cheap zas is {ading

& nil- Thiz fuel, on which the United States'
116 million motor vehicles depend almost
totally, 15 only slightly better off than gas
Forecasts of supply and demand indicate that
present world obl reserves will last for maybe

Nutional Geographic, November 1972



hundred vears. And ddmestic reserves ma
W exhausted sooner than that
iz vear wells in the UL S, (except for dis

covery wells in Alaska) are lor the first timi
im history pumping ol at capaciy, and even
At capacity they cannot meet demand. Already
a fourth of our petroleum comes from abroard,
Liv L 35

i AT ®i¥s it will be hall, secording Lo

estimates of the Matlonal Petroleum Council
Those responsible for United States secur

relinnce on
the otl-rich but
Wit if the

k .
i 4
S TR ITIe FAL

abul =uch
forelen es e il
rioditically volatile Middle Fast
should cut off ol

Fovien il wee ([ -I|_||||'i|'

i WOre :||'.|‘-.:.

SOUTCCS,

Arab stales

Tig (Fom other ol

pelcls, ecnnamists question our ability 1o pa

the huee anoual Bl tor foreten ol-—esty
rian s hieh as 25 Billon dollars ad

i hgr

maled] fo

ditoned by 19 baldiance of traile 13

ready showtne a heavwy dedicit

nidevelopsd  resources il i
[ lovprinid 1 _

WIgRLN

niehly stentheant in time are Lhe vast deposits

nf ol shale in the West, especially on federal
Lthe Laawrenc

lanids 10 Colorado. Al Liver

Laboratory in Livermore, Californig

Dr. Barnev Rubin <howed me a chunk of il
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treasures. Landslides and washes have added
therr own disfigurement. Flooding streams,
unchecked by vegetation, run foul with mud
andd silt Stagnant vellow poals, poisoned by
lenching acids, fill hollows that once bloomed
with laurel and rhododendron

It mayv well be, as many peoplé contend,
that no strip<-mining should be permitted in
mountaitous drens that are difficult o re
store; Indeed, some states ore bemnnme (o
regulate strip-mining. and federnl laws are
under considerntion. Bt on flatlands there
are new methods of stripping that do nol
necessarily despoil the land

Crops Flowrish on Strip-mined Land

(e such techoigue, now ysed in Germany,
mvolyves a mohtle machine ca

ledd 2 “"bucket-
whiel excavator.” This muonstrous device, 23
foat brall
fields, weiehs 7,600 tons. In one day its back:

sories Wil and longer than two

et can scoop ap enough dirt o cover ten
cify hlocks to a depth of threse feet

shortly after the execavator layvs the over-
hurden to one side and takes out the coal,
another =iant machine brings the 2oif hack,
(On land thus restored,
hoarviested only two vears [ter

These are todav's problems. What about
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tamtirrow # Doesthe magie of lechnology bl
brizht new solutions for our power shortages?
Cir will the enerpy crisis grow wiorser
-I.'II_' ANSHWCT s I'II|"l.li'||: i.lljl:l':'-: |||.-|."-I:'|._1.'L':-."- dEree

that, durine the next ten vears or sp, cites
will see increasing bhrownouls, voltase re
ductions that cause electric motors o labor
andl burn out, TV pictures to shrink, and
lizhts to dim

Cin hot summer days, as demand (or an
conditioning and refrigeration push gener
ating capacity to the [imit, interruptions of
service and rattoning of power may become
commuon. And wher
maintiin reserve capacity, and a major gen-
crator—such #s the million-kilowant *Big
Allis" m New York Clly—unexpecterd]s
breaks down, lrpe areas may sufler loss ol
all electricity for hours ot a tme

[, Herman kahn, director of the Hudson
Institute, sums it up bleakly, "We can con
fidently predicl a orsis-bve to ten years Trom

utilitles can no longer

now, There is already a serious power sherl
ave in the Northeast.™

Observers also neree that lnrge-icnle solu-
tons will not come quickly. In fact, John F.
()'Leary, former director of the Burcau of
Mines und now hend of the Licensing Ihirec-
torate of the Atomc I".nrr:.?].' ‘.IIIHLT!'I.'i:-:'E“TI.
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Watts? Yes.

New plants? Maybe.
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e Ve 2000wl spe

predicts that
CHl T III'I:|J LTy

i3 percent
antd half of our electricsy
still coming from whatever [ossil [uels we
have nol yvet exhausted

Fiut there are new promises that the energy
problem—at least for electricity—eventually
wifl be ficked 1 have wsen much evidence of
these promises in recent travels around this
country and abroad New und more eéffective
nuclear refctors are bemg developed. 1 have
[ound scwentists enthosiastically seeking Lo
extract enerey from the sun, from the tdes,
from the wind, from the furnnce deep msile
the earth, even from seawnter.
of these schemes will
work in ttme Chur own government 1s spend-
ing 670 million dollars this vear on overall

sOme—iperhajrs nll

tHer ey i wpearih
Suclear Power Brings New Problems

e most immedinte solution, of course, 15
the nuclear reactor, which taps the mighty
energy released when yranium atoms fission,
or spht. Twentv-eight commercial nucloar
pnower plunts are already operating in the
United States, including the ploneerime plant
at Shippingport, Pennsvivania, that went on
line 15 vears ago. Forty-nine additional plants
are under construction, and another H7 wre on
orcder: When il the new ones e completed,
they will aded more than 30 percent Lo the Na-
tHon's A70-million-kilowatt tolal enpuacity.

M lewr power plants bring thetr own prob-
lems. Even more than conventional generat
ing plants fired by fossil fuels, they produce
Larse amounts of waste heat. Safegusnds must
b provided arninst leaknge ol radintion from
i'q-lr
netivie wastes that the process produces

Finally,

the reacios il plso Trom the radio

there 1s a scarcity of inexpensive

Accorcdine to the Atomic Enenm
Commission, relativiely low-cost noclear fuel
will probably be exhadsted by the end of the
century 1If we continue to bulld only the types
of nuclear power plants aperaling today,
Fortunalely there s a major developmein
in nuclear reactors that mayv meetl some of
these problems. It is the hoguid-metal Tost-
breeder reactor. To understand how it works,
vou meed o know something about the con-
ventional water-cooled reactor now 1N use

Fast Breeder Makes 1ts Own Fuel

LT AT

If vou could examine the core of a conven-
tional reactor, yvou would find it made up of
thousands ol oy tubes,
\bhout twice the thickness of a lead pen-

rreoniom-al crtliedd
frims
| 2 feet lone. they are inde e
e Constantly bathed
wrld a maxture of ordi-
FAs, which does not hission, and

il and usually
vt the reacior in bundl

with waler, these pins
NAryY uranium
- osmall pamount of the scarcer uranium 2335,
which 1s the actutl fuel. Heal given off when
urnnium aloms ap
circulating water und used to produce steam
[of 0 turbine generator, just os in a codl- or
oil-fired plont

One pound of uranium, about 1

il 15 cprmed awny by the

18 SiFe Ol 2
podf ball, stores as much energy as 15 carloads

But in the water-cooled reactor barels

be tapped.
That's where the breeder reactor comes in

The nlehemt of oldd, who sousht to turn base

s mto oold, would have been entranced

|||'- L0

ohe percent ol that energy can

meta
by the breeder, lor i trinsmutes elements,
nroducing more fuel than 1 consumes

I'ins holding uromium 238 are placed in o
Blarkel aroumnd the core. As ptoms split i the
core, thev give off heavy nuclear particles
called meutrons, which bombard the uranium

Commuter cay bt in Hlioois
cin #=cool quetly along on bal-
bery power. Dedignedd lor smog

bisset cities=. It can-go TO0 miles
i A0 moh Electnic ocars, Te-
chiurging sl ndeghlt when pow

e plants have sucrpius cafuuctts
would shilt a mayor podlation
sourece Iram. exiatisl (s LD
power-slatian makestac ks
which can b more oasily cnn-
Erendiesil
DUEns e

consumed in the U5

Byl ! --_I-.|||'.|.|:il|."| [RiEA
than hall the ol



m the core and 10 the blankel Some of these
=orh netutrons and are converted o
plationium 239, which will Assion

The mixture of uramium and plutoniam
ey be wsed as 0 noclear fuel, After its energy
= depleted, it can be reprocessed nnd re-
turned to the breeder, and still more fission-
able fuel will be produced. This process can
Ui repeated untl up to 40 times as much
b= been extracted from the
malerial as can be prodoced in a conven-
tional reactor. Thos with the breeder théere
s mo longer o shortace of nuclear fuel

The breeder offers other advantages. It is
more eéfhicient thin the conventional reactor:
It converts more of the nuclear heat 1o elec-
tricety. Thus it produces le<s heat loss andd
wess radioactive waste, which is difficult and
dangerous to dispose of Also, the hreeder
optrites al much lower pressure. so there is
less chance of leakape of rmadinactive sasis

'or these rensons, the Atomic Enerev Com-
miision and the power industry are moving
rapucdiy to devielop the breeder for commiercial
use. President Nixon, in his energy messave
list vear, called the breeder “our best hope
today for meeting the Nation's growing oe-
mand for economical clean enerpy,” He called
tor a commitment to complete o successiul
demonsiration breeder by 1980

Commonwezalth Edison of Chicago, the
Tennessee Valley Authority, anid a mpjor
comtractor, vel wunnamed, will build this
S5000, 000,000 plant near Ouk Ridpe Tennés-
see. 10 ap 15 successful, we mav see the first
commercial power from breeders by 1983

Chddedly enouagh, the breeder is not ceally
new. Un December 20, 1951, in a |l1-|:1|;'l_'. lialy-
aratory on b windswept Liva plain neir Arcn,
ldaho, electricity from o fasl reactor with a

Alioms= i

EIyerees raw

Answer o o evesore? An
uilereround electrical conddint
being developed by Tir. Roberd
W, Meverhoff of Union Carbide
Corpastation may help prung
the MNatinn's growing angle of
overhend  tranemisston  lines
Cooled by liguid helium to

—35 27 F.. the three large prpes
become superconduciors, alile
i carry currents that wisuld

hopelessly ovierheul today’™s un.
detground lnes The small pipe
recirculates the helium

core not much larger than o twe-proand coffes
can lghted foar 200-watt bullis:

It was the world's first noclear reactor o
generale electric power—same 200 kilowatts
Mare than that, it was the Aest breeder With-
in two vears it had proved that it could pro-
duce more fuel than it consumed

The program moved ahead: and todav tha
laboratory 15 -empty. But within the steel
fence and the locked doors, a huge pile of
concrele blocks still shields the Liny core. COn
the wall a chalked sign notes that the nge of
atomac-genefated power began on that De-
cember day nearly tweniv-one vears ago, And
another sign proclaims that Fxperimental
Breeder Reactor No. 145 a registered national
historic landmark. Some 25 miles away, on
whother purt of that same National Reactor
Testing Station, a plume of vapor rises from
the water-coolinge tower of another breeder,
EHE-2, that tests fuels and materinls for the
larger brecders 1o come

Reactnr Resembles a Movie Set

ot only in the U5, but also in Russia,
Britain, France, West Germany, and |
the breeder 13 being vigarously developed

Cin the bleak, treeless ecopst of Seotland's
northern tip, where mists and sheep seem
more ab home than instruments of the Atomic
Age, | visiterdd Britain's breeder experiments
Hard by the sea. not far from the isolated
town of Thurse, a white dome shielels a sl
breeder wsed for testing materials. At the time
visit, 1 much lareer demonstration
breeder, capable of producineg 250,000 kilo
witlts of electricity, was under construction

I lewrned about some of the problems of

AN

il My

hrevders at the Centre d'Etudes Nueléabres
te Codirache, tn'the foothills of the French




Geothermal (Lags than 0, (%l I

Alps near Aix oon Provence. In o parklike set-
ting, T found a déxen research reactors, in-
cluding a breeder with the whimsical name
Rapspdie. M. Guy Denielou, head of the fust-
neatron reactor department at Cadarache,
took me inside Rapsodie’s reactor chamber.

Garbed in white gowns and overshoes Lhat
we would shed before departure, along with
any possible radioactive contamination, we
entered by an airlock, passing through thick
steel doors like these of a bank vault. Change
of air prescure popped our eardrums, accom-
panicd by a lowd hissing as the doors swung
ponderously open.

Inside the circulir chamber we stood at
ground level, with a high dome overhead.

b2

MNuclear 0.6%

The heart of the reactor, invisible, lov for
below us, shielded by concrete and by o thick
steel plate in the floor. The big white room
wias sparsely furnished: a few calinets along
the walls, an overhend dolly, and o pair of
cranes for lifting fuel elements from the care.
The control room with its many panels of
pauges  was  elsewhere.  Benenth our  feet
titanic primal forces were being unleashed.
Yet nothing revealed them to our senses. No
humming, no roar, no Aashing lights.

Then, suddenly, I heard a loud chime, and
a call Tfor a scientist boomed (rom a load-
speaker; the sound echoed and re-echoed in
‘the great chamber. [ felt as though T were in
a scene in a Jumes Bond movie,

For Muture sources
of elactricity.
sar pages 666 -667.

All figures for 1971

| -




Outsicle agnan, Geiger counters checked
our hands and feet for possible radioactivity.
A loud and rapid ticking would have heen o
telltade signnl, bot the gpentle background
buzzine of the instrument never varned, we
were uncontumnated.

Molten Metal Cools Atomic Fire

For cooling the core, and for transporting
the heat to the turkhne generator, the breeder
uses liquid sodium, a soft silvery metal that
mielts wt 208° F, below the boling paoint of
water: Tt 15 cheap and makes an excellent
medium for transferming heat

But, as M. Denielou pointed oat, sodinm
iloes pose problems.

"Sodivim expands much more than water
when heated,” be explained. “and in breeders
it reaches temperatures as high as 350° conti-
grode [1,022° F.]. » we take precautions to
vl sudden expansion and breaks in the
plumbing Wherever possible, we keep the
mpes thin pmd fAexible, and we heat them
befoee putting the sodidim in.”

France's largest and most advanced breed-
er, Phenix, o 230, 000-kilowatt demonstration
reactor, gocs into operation next vear ot Mur-
cothe, tnothe Rhine Valley near Avignon
Before 1,400 tons of molten <odium nre acdied,
all the metal in the reactor must be flushed
for o month with hot narogen.

Another problem with breeders 15 thal

Bt

U.S.enengy: whene we get it and where it goes
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The struggle to
convent natunal enengy
fo electnical enengy

5 THE NATION HUNGERS for mare and
mure eleciricity, sowentists grapple with

a wide variety of power sources (column at
far left) and wavs to harness them Many
technigues still rely on the turbine gener-
ator powered by steam (bloe lines), while
others ronvert natural forces directly to
electricity (red Jimes)
o yossiL FUELS: Lifeblood of the pawer ime
dustry, oil, gas, and coal will retain their pre-
eminence for venrs, perhapa decades. Burned
today in steam power plants, they may
someday fuel more efficient systems, such
as magnetphydodynamics (page 673) or a
remarkable but sl experimental  home
unit, the fuel cell. Immlving no moving parte
antl creating little pallution, this device will
use hydrogen from patural gos to gencerale
clectricity chemically,
® NUCLEAR FIss10N; Despite o slow start,
muclear plants are Wking hold. Next will
come the amazing hreeder reactor (page 67 25,
which produces more {uel than it consuines.
® NUCLEAR Fusios: Man's pltimaie power
source may He in hamescing the enerey
process of the sars. I and when the dream
becames reslity, Tuel for fusion will be ex-
trocied mexpensively from seiwiler
* TIDAL POWER: The tides' restless energy
already spins turbines in France's HRance
River estuary. Engineers look longingly at
Passamuanuoddy  Bay, between Mauine and
Canadz. but few sites in the United States
lend themselves to capture of tidal power.
* HVDROELECTRIC ExEROY: With prime
sites alroady harnessed, the United States
nears full utilization of this clean resource.
® winiy Free and abundant, enerpy from
the wind involves a serious finw—uanrelia-
hility. Man cannot yet store mussive amounts
of electricity for use during calms.
® anLAR POWER: The sun's stupendous en-
ergy could drve cihvilization forever, if only
man coild harmess it The “solar farm”
(pages H76-7) offers n possible approach, as
does Lhe orbiting solar collector
* GEUTHERMAL ENERGY. Intrigulng bew
techniques for tapping the heat in earth's
(rist (pages f74-5) make this obe of the
most pppealing of potential power sources.

b a strange twist of logic, we switched o
Scvlla Later, as the experniment evolved, we
aclded the 'e” to stgmify 'Scvlla closed ™ ™
sovllac looks almost as monstrous as its
name suggests. Its heart is an aluminum-and-
gquartz doughnut called a torus, which will
eventually be 50 feet around. At the moment
it operates with anly a third of the circle.
This tube is all but hidden by a tangled
wely of thick electrical cables, some 70 miles
in all, fowing from a three:story bank of
ciapacitors where enormous electrical charges
are stored (pages 670-67 | | When released, the
charges low into heavy magrnets surrounding
the torus. As the current charges the magnets,
an mtense mpenetic feld (G000 times thad
of earth's) squeezes the plasma 10 the center
of the tube, away from the contanime widll
At the same time 1t heats the gos to the enor-
mets temperatures required for fusion
Strange us i seems, thére 13 o problem of
melting the walls of the tube, even of the
magnetic Oeld releases the plasma True, the
individual particles in the gas are at high
temperatures hecause they are moving al ex-
treme velocities But because the gas is o
verv thin, thée heat in the plasma in this
experiment would seem less than that oo
cup of hot coffee. H vou could stick vour
finger init, it would put the fre out immeddi-
ately, Thus the plisma must be kepl awas
{rom the tube walls 20 15 not to cool it down!

Sevilue Fires With o Bang

High up m a glassed-in obzervation room,
I'walched Scyllac go through its pilces.

L' Warren Quinn directed the experiment
from a control panel behind me, speaking by
walkie-tulkie to technicians below. First o
charge of deuterium gas was fed into the
evacuated tube, The correct amount of deu-
tertum represented about 1 10,000th the den-
sity of the air we breathe. Then | saw a bright
pink glow as< an electrical charge was releaszesl
into this gas, tearing electrons from the dea-
terium atoms and thus lomzing them

Now Dr. Quinn watched his gauges closely.
Five red needles showed the buildup of kily-
volts in the capacitors. As the needles moved
slowly, the scientist called out "Twenty ...
tharty ... forty. ... All the hights on the board
trned yvellow:. A bell rang, signifving that the
charge was ready to be triggered. A second
bater a loud bang echoed through the buailding,
and a bright blue glow suffused the room.

(Continued on pape 673)
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Nuclear fusion
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Laser bombardment;

HE VERSATILE LASER holds promise of producing
Tu--r:l'.l fusion. Eves shielded, a scientist iright) ni
the University of Rochestar 1n New York records fh
sthgsering power that drves the Beght beam

To achieve fusion in a future laser reactor (din-
gram at left), scientists will train an array of beams
(1) at a common point, then rhythmically drop pellets
of [roren heavy hvidroeen through the svnchromized
croés fire (2). The beams' fierce energy turns the
nellets to plasma at aolar temperatures and densities,
causing fusion. The relensed heat transfers to a jackel
of molten thium, which is carried off (3) to produci
steam for generating electricity
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Nuclean fission

ONVENTIONAL MULLEAR EEALCTORS
[:"hu:n' rores of hesionable metlerial
whose unstable atoms split, or hasion
and release heat At left, fuel rods with-
drawn [rom a core during refuehng glow
with radiation at the Yankee -Aloimic
F.lectre station 1n Bowe, Massarhusetis
LUinfortunatzly, supplies of fAssionabie
uraniwm are lmited But momr-fhssinnahle
urantuem abounds; thus the beauty of the
breeder (diagrami

The fast breeder, a mirnele machine
that creates more fuel than it consumes
suprests the alchemists' dream becanse
It changes one clement 1o another, Bene-
foiary of an iniensive program of federal
risearch, the brevder looms ge B IWkels
s and the dis-
lant advent of fusion power

Fuel rods 11) produce the radioactive
fires in the core (Zand release large num-
bers of pegtrons Some of these atomic

hridee between fossi] fu

narticles are trapped by nonhestanalds
wEanium both in the code and i 1he sur-
rounding blanket of rods (31, transform-
e part of the ursnium inte hesonabile
plutingum 239, The reactor creales hve
potinds of radioactive fuel for every four
11 cona mes——enoueh tosustain itaelf and
helpsupply another plant Liguid sodiom
i4), circulating through the reactor, trans
fersthe heat to psecondary lotp i5), which
in turn heats a steam genorator (6]
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Magnetohydrodynamics

B“‘-”'r.i 1N CoNCEPFT though long in nomi

& EDOTE IO known as MHD holds tan

talinng promise of clean, effictend [h
Demvonstrating o process e has done mucl
io advance, Dr. Arthur Kantrowitz, mischi
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Geothenmal enengy

JOOK MELTS LIKE ICE at the toych of
Subterrene (Jef), & molvbdenum mar.

vl glowing bestde holes bored st the Los
Alamos Scientific Laboratory. Sheathed
bere In & protective Pvrex case, electn-
cally  beated Subterrene will ltesally
melt it way into the earth, linlhg its
hole with a casing formed from the
malten rock Scientists enviston dnlling
10,000 Ly 200,006 feet to reach the almicst
mitless heat of earths interior. After
boring two shalte they would pump
witter down one, where it would super-
heat and be forced up the second

Sugpesting Danle's inferno, a steam-
field plant nénr Larderello, Ttaly (right),
s g peneraling . capacity of nearly
00,000 Kilowatts Gianl codling tower=
dissipate exhaust steam.

hvidropen (which can be extracted from o
ural gas) and combined it with oxyveen from
the air to make water and eleciricity

A power-generating system basgd on this
expertment would produce little pollution,
little noise, and no overhend power Imes, and
ras would be used more effectively than in o
central power statan,

* MHD: Those imtials stind for magnelo-
hvtbrochnamics, a jawhreaking name for n
way of making electricity by substituting n
hiot, Aawing lonkeed gas for the mlating cop-
per colls tnan electrical generator

Dir.  Arthur kantrowitz, director of the
Avin Everett Resvarch Laboratory, and D
Kichard Rosd built o small MHD deviee 14
_'I.'l,‘.l:l.'_- JEL) ..I.[!I-I.J |Iil'|.l:' I.ll_'l'.[il 'LJ.L:“t'lll.!I‘-g'l. I‘H'Ilrll.ll[-
Ing the idea ever since. Dir. Kantrowite lkes
o demonstrate the techmigue by direching a
hlowtoreh's Aame thghtly salted so that it
will eastly conduct electricity) through the
piales of o maenet (poase 073), Electrodes ox-
tending into the fHame ;riuk up the current
and carry it o n meter, whose necdle clearly
shows thut the 1den works

But will it work on a large acale? Dr
Rantrowitz smiled ruefully

The Russians saw one ol our earby masdels
in 1964 he said, "They went home and
poured money and effort into MHD work,

Fhe Search for Tomorroa''s Power

while our own research lanruished for lock
al Tunds

pperation of o large MHD mensrator called

Last wvear they Degan shikedown

15,000 kKilowatts
ol electricity into the Moscow grid.”

Lir. Kantrowitz points out that anv kind
of fos<l fuel can produce the hot gas for an
MHD generator, He calcalates thiat efficiency
may reach as hgh as 60 percent—1% times
that of a conventionn! fossil-fueled power
plant, because after pant of the energy is con-
verted directly to electricity, the hot gases are

"UI-25,) designed to delhiver

aerl to hee a rewmularf boilec-ood-turbine
penergior
* TIDES Anvione who has ever watched the

excursions of the otean tides has wondered il
that rhvthmic energy could be harnessed. For
exnmple, Candda and the U 5 have studied
the possibi
partsof the Bay of Fundy, where sureing tides
may reach more than 50 feel

Meanwhile the world's first large-scale tidal
[Wer |.I|.!I.'|! operates successiully, ﬂ!lhuu;h pl
high cest. on the Rance River estuary in Brit-
tany. There [ saw Frenchmen 1o berets nding
their motorbikes across the low doam between
=1, ¥alo and Thnard, while, below, sulima-
rinelike turbine penerators with reversible
propellers churned out power al a quite
respectable 240,000 kilowatts

mes of power plants in vianous

fid 5




e winn: The windmill, onoe so common for
pumping water on the western plains, has all
but died out, replaced by the electnic pump
But the wincdmill az i vseful power source,
now that fuels are bhecoming 50 scarce and
costly, has a champion in William E. Herone-
mus, & professor of vl éngineetmg al the
University of Massachusetls

“ el vou Know that Denmark back in 1915
had 3,000 windmlls producing electricity”
e sk me " Or thit on Grandpa Knob near
Rithind, Vermont, a big windmill generated
1,2500 ktlowatts during World War 12"

Professor Heronemus seriously  proposes
that large windmill generators with rotors of
vlass-remforced plastic be Noated on the open
Atlantic or the Great Lakes, Twenty miles
aut, he savs, theéy would cateh the strong pre
vailing winds, yet be invisithle from land

* CEOTHERMAL POWER Using hent from the
carth 1= an old storyv in countries like New
Zealand, leeland, and Ttaly. In the Tadian
province of Tuscany, southwest of Florence,
the natural steam field of Larderello has been
senerating electricty since 1915 (page G5

In the United States, | found that geother
mal power is being produced in enlv one place
—The Grevsers, north of San Francisco, where
the Pacific Gas and Electric Comuny expects
to have generating capacity of half a mithon
kilowatts by 1973

As 1 drove Sonoma  County's
etreen hills, awash with erchards, vinevards,

]
|

through

17

and moss-draped hive caks, | spotted poross o
ridege what appeared to be a jethners con-
trail, Chddly, it did not dizsipeste. When |
topped the ridge, 1 found that my “contrail”
was o lowering column of steam roaring from
the earth itself It was Whisthng Annie, larg
est-of a sertes of such vents that filled the val-
ley with white plumes and my ears with noise
Steam even ooped from the steel galeposts
mear the power plant

At the University of California at River-
side, . Robert W, Rex, the Nation's foremost
exponent of geothermal power, assgred me
that “the lareest practical new enerey source
avatlable to society today 15 heat from the
interior of the earth.”

matural steam such as I saw at The Geysers
1= lmmited in this country, be admitied  Bui
there are many places; like Califorma’s Im
peria] Villey, where hot water can be Lapped
and wsed to evaporate Treon to drive turbines
With geothermal power alone, Dr. Rex be
Hewves, California could meet all its presemt
needs for electricit

An even mare exciting propeszal involves

intensely hot rock at one to iive miles beneath
the surface in many parts of the world Ths
heat could be hornessed by sinking o well,
then forcing cold water down (o {racture the
rock. Hydrofracturing 15 a well-establishedd
technigque used by drillers to open up passage-
wavs for oil

Water heated by the rock to 330° F. would
rise to the surface by convedtion throug

i il

National CGeographic, November 972




Solan heat
TIJ REAP the sun's ¢normous energy. Pro-
fessor Aden B. Meinel and his wife, Mar-
jntte, would cover areas of the Southwest
with louverlike salar collectors The land
beneath them could still be used for grazine
cattle or farming In the diagram at right,
Adged lenses (1), tilted toward the sun,
train rays (2) down through a ot (3) into
n glass pipe (4), Its mirrored (nside surface
reflects the heat onto aconted inter steel tube
{3} that circulates gaseous nitrogen. Reach-
ing lemperatures of 1000 F, the gas flows
e tanks of molten salts capable of storing
the heat for nighttime use. Steam heated by
the salts drives turhines The Meinels esti-
mate asquare mile of solar furm could sup-
ply: power for a city of 60,000,

second shaft dalled nearhy, [ts eneray would
be used to drive turbines, then the water
would go back into the earth to be rebeated

Dr. Rex argues that geothermil power is
cheap, clean, and almost pollution {ree He
believes it can be developed at less cost and
soiner than the mew nuclear sources

* SOLAR POWER: Thi greatest energy source
al all, of course, is the sun itself, which pours
onto the earth 10000 times as much energy
as the world's present elevtric-power capacity.
I gained respect for this fantastic power at the
world's larzest soliur furnace, near Oudelllo in
the French Pyrenees

In a pastoral setting of chalets, flocks of
sheep, and snow peaks, 1 first glimpsed the
furnace as a great shimmering object of ne-
tonishing beauty—ia parabolic mirror 145 feet
high, which turned the landsciape topsy-turvy
and Aung it back at me (next page)

The mirror captures loarge amounts of
sunlight and focuses it into g small area of
intense heat—much as a magmifving lens fn-
cuses sunfight on a piece of paper and sets it
afire, The difference is one of degree The con-
centrated fury of the sun's énerey in the fur-
nace reiaches more than 6.000° F ., enough to
melt almast any substance on enrth. In anly
dhe minute it can burn a | 2-inch hole through
threv-eightheinch steel, melting {1 into drils-
lets like 36 much taffy

While T was in the furnace room examining
the crucible used for high-temperature tests,

The Search for Tomorrow's Power

an operntor wias moving the heliostats on a
nearby hillside. These are pivoted mireors
thiat leed sunlight into the purabolp Nor-
mally, of course, the 63 heliostats are all
turned askew so that the furnace cannot
opirite until an experiment i= ready

Suddenly one of the turning mirrors caught
the sun and momentarily aimed its rvs into
the parahola and thence into the little furnace
room. Even though | was not elose to the focal
point of the hig mireor, the intense flash of
light amd heat told me all 1 wanted to know
abhout its awesome power.

L. Aden B. Meinel, director of the Optical
Stientes Center al the University of Arizona,
and his wifie, Marjorle, propose one I Hging
method of turning this solar enerev into pow-
e¢r. Their plan is to trap the sun’s heat in ex-
lensive arrays of stee| pipes spread oul in
panels above the desert floor. Nitrogen Row-
ing through this plumbing would eather the
heat and transpert it to tanks of molten salts,
which can muintuin operational temperatures
for several days. Asthe heat i= needed., it could
be used in a conventionnl hoiler-turbine-
gendrator to make electncity

The secret behind the Meinel plan involves
the fact that certain combinativnes of mate-
rials, such as silicon and silver, are excellent
absarbers and very poor emitters, The Mei-
nels would coat the steel piping with extreme-
Iy thin filns—about a hundred-thousancdth of
an inch—of these selective materials. When
expesed 1o the sun, the filme would dllow stee

by T
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pipes o absorb energy, but not permil signif
canl lasses I'.I'||IJ'.'_| Fi'r .||-._|‘I||I| 1|."..I|i||||_l o)
ing, the papane would reach a temperature of
1,300 Fahrenhe

L Dad no doubt that the e wourld work
aiter Dr. Meinel showed me o amall plastu

hox conbtunibe 4 metal disk, ke a black

mirrar, with optical coatings an one side
‘Cne day, Dir. Meinel told me, “one of my

collearues tossed thie box on the shelf st

below the windshield of his car. The sun hi

I bielore he realizedd what coulid |'.:|!|||-| . T U

the box over and vou'll see the resglt

ted through the plastic testifie

to the heat-trapping ability of these Hilms

v hole me

‘Eaght square miles of cloud-free land,
weriE L tevchptogue, Conld prodoce & mallion
kilowatis of clean, pollution-free power,™ said
the Areonn scientist. “That is the outputl ol

i tvpaeil new nuclear plant.”
Powoer From Cenerators in Space

=omeday (1 Lhe et Cenlury We masy i g

ture «olar energy by space satellite, i 1

Feter 1. Gilasor of the research b Arthuare [
Lattle, I n ambridge, Massachilsetis, 18

nn accurnte prophel. He envisages huge ool

fertine panels, &ach as much as 5 - ST
mules 1h ares, covered with the came kind of
olar cells nireacdy used by many spacecraft to
convert sunlight to electric power. The cneres
would be beamed to earth by microwave

Ihe Glaser plan depends on development
of 4 reliable space-shuttle svetem to ferey the
solar panels into orbat, and on much cheapers
'-II;.L' |.-|§- .J..Illj:l'- '.J'.-.' sl is ;l:':l--'l‘. =i [ar n
cell the sixze of your thumbnail!

Uy we actually need all this energy? The

question 15 1ncreasmgiy asked by those who
Battle tor more and more fuel: A jet ol care about the environment and who beheve
Aumine ot stabs the gloom @t N that unlimited erowith i ool necessarih

Fkofi=k ol Geld in the middle of the Nortl cood thine, W hatever the answer. American
sta: Es |-|':|= (Ui W reIr  and SOCLIELY WY ||| '|Il||lll_.|l*l-_'li|" lave Lo I';|_|| WAVE [D
i rragial ii bR [ 1 R III g f 3 = - i 1 i - i

Lrrmgd 1) il pablating the w ro 1l saAve energy—hyv such SLEE Bs curbhine wiaste,

ol flows lrom plonecr wells tapping s

gaerves O North Sea oll ot s

strugziing on i sworkboat's stern (el

— putting for better 1nsulation in the more than
a milllon new howsing anitz we build each

: : vear, emploving more efhoent apphiances
e metibers Help frogmen hauwl 1o g moore- | ] I :

I gENd msing more Car pools and sveiermis ol mnss
Igg hoowser om an Ekofi=zk tanker Perils |

iif the eold, sind -.'.'||-||'I_-| T S AVE LERRRSEOIFLA1I0RN

claimed five lives in the Ekofisk field alone Uine of the most powerful forces imuginabi

i st matons gpusfle vas and oil will soon force us to take these slEBfIS 2PTi-
Irilbers pursue shrinking reserves into more ouslv—rthe inevitable escalation of our hills
hostile areas, incurring higher costs, greater for heal and POWEr. As one ehmneer sacd Lo

aanger, and helghtened nsk of spill; e, W hen elecircily costs 5 cents a kilowatt

hour mmstead of 2 cents, vou'll turn off & lot of

Lthe highils|” D
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WIOLTHIRTY AM. The streethetits march down

the low hills to dance away the mght upon Mon
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Today artists by the score are drown to the peninsuln to put
ON CATEVAS [I!:I-L‘ :-I'."'.-[]F'"-" "|'|||I'|-'..|:I:L' O WAYE Imnst PO

As dawn broke, & Solvadtore waddled on the 2, her trawl-
ing vel scrapimg Bottom. Winched up and emptied, the bhae
buried the afterdeck in Aopping, crawling Lfer rockfish and
sole for moarkel, and starfish, crabs; and smal
sharks to be returned to the ocean

“Hall a ton mayhe,” pronounced skipper Carmelo Tringall,
a chunky man with sideburns hanging like earflaps from his
val Bast spung
But theres this about hshing: You can always hope the next
try will be better.” Such optimism cornes naturally to the Trin
gilis, fishermen in Swcly for generations

We lunched on potatoes and onions boiled together, Filippo
laced them with olive ot and vinegar and poured coffee mugs

ol el wWine—a

PredEn-eviend

bazebhall cap. "Mot o good 1 got 1.2 tonsg1inone

| this a formidable test of my seaworthiness,
but n test I'd like to toke apain

Boat Nets o Werghty —and Unwelcome — Cateh

soom Urmelo needed the Tringali optimism, “Rocks!™ he
shiouted us the winch whined and stroined. “The net’s full of
recks!” When the toiling crew retrieved the net and the houl
chors were drageed out, we saw gapimg boles i the cording

=0 W Neaded home with a useless net and S174 warth of
fish, Alter deductions for expenses and the boat's owner, the
ficheérmen each pot only 31933 for 14 hours on the water 1

walched Carmelo for a show of disappoiniment But he on
gitghed and snid, “Mavbe tomorrow will be better.”
And on the Monterey Peninsala, tomorrow asually s

1 hes wrnkled, roughly square thomb of land measures five
I."Iill:"-I el :-.""II' LETRLY Y, JREE D -1l .'1I.'| ||II.' -“-'.Ill'll'Ff'I:T'I-l'-:-l mieel
ing of thumb and hand, the art community of Carmel nestles
among Monterey pines and cypresses—elegant, wide-sprea

g
natives. Then the shore swings out to challenge the sén, cradling
miarsions of Del Monte PForest in gramite outcrops To the
narth, at Foint Pinos, bepins Monterey Bav, described in 1847
by yvoung Army Lt William Tecumseh Sherman as shaped ke
i Ashhook. Pacific Grove dangles [rom the barb, Monteres
snugeles i the curve. Fort Ornd and Séaside hue the cancds

Secthing sea and stubborn

PO K Wage Lhundlerots
wiir beside el Monte Forest
a privale park that embraces
the challenring Cypress
Polnt Club goll course. Thu
l6th hole overlooks thi
Pacific ol centes

Avcostomed to shurnipg
their domdin, A bardd and a
sgquiree] lenore o ball st
the famous Pebible Hencl

Golf Links (lef







"4

"
i
| |

=

TR
- d

L

Pine-scented garden split: Jhare where the hook bénds pway from the pentisuin. Frnalls
Lhve mtais recl of Curmel ot Crme anchors the shank
L town determened (o kee| In the Dav s shelter the Poacin ustifies 1Ls nome, DRI

at the beach: But elsewhere the peninsula’s stony sides

Ik | l'll
I {1l
H Tl

itch the ocean’s unrestrained fury, For the hotter [art Of i
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] 1 i I||| | fjLe | .
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| . i | 1 | § | L . = — B = - "
inspired by the sea's chythmic A4t my back a wind-splayed cypress umpired the timeless cor
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The nume el Monte hus beckoned men of afluende for
almost g century. Trawveling in his private ralroad car,
Andrew Carnegie visited the old Hotel Del Monte. Charlie
Chaplin Jeased a home while writing the script of Dhe Great
Dictator. Bing Crosby long resided in Del Monte Forest, and
still returné to lend the prestize of his name and presence 1o
the Bing Crasby National Pro-Amateur, plaved each Januory
aover three of the Forest's five championship golf vourses

Californin’s fabled Big Four, the railroad builders Crocker,
Stanford, Huntington, and Hopkins, bought most of the penin-
suli's vacant lind in 1879 Then they built beside Monteérey
Bav the Hotel Del Monte, o rambling palace, unabashedly
described as “the most elegant seaside establishment in the
world.” Twice burned and rebuilt, ever lnrger, it was a social
citadel until the Navy took 7t in 1942 for a tramning sibe.

Samuel F.B. Morse, grandnephew of the inventor of the
telegraph, envisioned m the Big Four’s several thousand idle
acres a plavground =o la vish ns to be irresistible. Backed by a
San Francizco finpncier; Morse bought the el Monte real
estate in 1919, Just in time to help the twenbies roar in

He liked the look of the land and preserved large tracls,
including much of the coast, in a natural stute. Elsewhere he

sy w st crpgitiod polo felds, a racetrnck, bridle paths, tennis courts, a
Riding a skimboard, n vouth trupshooting range, the Del Monte Lodge, and golf courses—
elides over u comber-laved in particular the water-girt Pebhle Beach Golf Links, still one
beach. Cold, treacherous currents  of the pame's ereatest challenges
make swimming risky. Templeton Crocker, scion of the railroad family, and his

wife built one of Seventeen Mile Drive's prancest hougee—if
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vou can call a Byveantine castle a house To embellish this
massive stone pile, the Crockers sent an architect to Italv to
biring back 97 marble columns, and artisans to lay fine mosiics.

I called on the present owner, George Stoll, a man as fasci-
nating as his castle. Long o musical director in Hallvwood, he
nas twice won Uscars for scoring musical productions, the
hrst for Flye Wizard of Oz, which be shared with a colleapue,
and the second for Anchors Aweegh.

He showed me through his home—a lengthy tour. “How
many rooms are there?” | asked at last George thought a
moment, then gave up the calculation. " Twenty-one, T think.”
he said. “But I'm not sure. But 1 do know there nre 14 baths”

Mowers and shakers stll resude in the Forest, and guards m
the road entrances lend an alr of exclusiveness, charging
tourists 53 just to towr Seventeen Mile Drove. But by far the
greatest portion of the 5,000 or 50 residents are of more mod:
erate menns: professors, retired military men, salesmen. Sam
Morse began in the 1930% to develop commumties where such
peaple could afford guarter-acre lots

“¥ou used to know everybody who lived here” complained
an old-school tvooon, possessor, as he told me, of “a gross e=
tate of a good many mitlions of dollars.” He puffed furiously
on a cigar and added that egalitarianism has ruined the Forist

“You don't krow-anvbody now, excepl mavbe vour neigh-
bor. And there's no entertainment—at least, not like there was

We used to go to dinner parties three nights a week. For ten
vedars this place hias been as dend as an abandoned church,™
Dead? In the limited sense of the rich at plav, perhaps ves,

FCUNT LORGS O
STATL RLELRVE

Cormel Bay
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Basking California sea Hon
cliimbers over the rocks of Point
Lobos State Reserve, a haven
also for seq oblers and cormuorants

b T S ) Y]

Little Spuin in thape amd
tradition, the Maonterey Peninsula
attracted Spanish colonists in

the 18th century. Luter the lown
of Monterey became the capital

of Alta Californin—a huge
prowitce where colonial dons,
masters of ranchoz 60 miles jong,
stonged bull-against-bear fights and
all-night (mndango:

After- Mexico proclammed its
Independence from Spain in 1821
citizens of the lwlated colonial
capital caspally changed Aags In
| &30, during the war between
Mexico and the United States, o
Yankee naval officer, John I)
shoal, declared Californi a
LS posession. Three vears
later California’s first constitution
was driwn up in Monterey's
Colton Hall, and in 1850
statehood was proclaime:d
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"The Row seems o hang suspended out of ime
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I-:|| periscope. A spectalo)
abl ealfdoms United States
Cipsen Uhamplonsiup—held
lor the first time last June

il M'ehble Heae h—monaiors

Inck MNiwklaus on s way W

the S30,0080 top prize

Ll nudience! The ven
ILE xLbdeEs MY CIUrTTEg
Monterey Jurs Festival
inee 1958 an antual

lopposite). lazr byifs come

from acrosE Lthe world 1o
ear Py Uallespile
waring trumpel, Roberta
Flack = |;'-_'|-_||: Vi,

and talented aEzzmen tron
Europe. The peninsula

offers a differenl attraction
e L r'"'“rr' il oI e Ir 1K
i Hoach lestival Lo Lhe

[ "miteddl =tates Eoad Racing

L hampilonship

But dull* Not a2 longe as wind, wave, and shore stage thei
uniending contest

I haed not expected a Hollywood goddess to discover dee
pEr=orl menning i the magnibcent senscuapw, somenmes
stereotypes mislead all of us

| called on Kim Novak at her home near Carmel—ssential-
e two laree clecular stone rooms stucked like ¢heeses on a
LRI above. the ocean. The strkingly beaontiful actress met
me in jeans and o suede viest over a flowered blouse. After fix
mg me o cup of coffiee, she talked for an hour in ber famous
husky voree abould the sabisiacition ol nYying !ll."-llll.' I|.||' bl = |

“This house wits for siule when | wis making a movie closs
hy' @ few vears oo she gud. “The (o wae <o Lthick when |
came to <e#= it that 1 couldn’t tell much nhout 1t and the doo
wins locked. But T eould fee! & certain magc in this setting. |
bourht the house without seeing the nside,”

she wialked to a window and noked down on the oy
crevls Caulls wheeled over rocks. Cormorants skimmaed the sen
"The < hne become my clesest relptive.” she reflected Al
myv oreatest teacher. 11 téaches vou that there's alwavs some
thing stronuer Lthan vou are, and that's mporiant o Know

Creative Arts Flower Along o Rugeed Shore

Arte and letters, and particularty paantings, have been Lar-
nels products ever since the early 1000, when o few San
Francisco boheminns and Stanford University  professors
maved 1nto the pines. About 200 arfists paint foll-time or part
time now: some 65 salleres attract buyers

In the commodious roomes of the Carmel Art Associafion
kheith Lindberg, o burly man in 3 woolly turtleneck sweatles
hore the adr of one who has reached o certain platean in lifs
Thirty of hia paintings decorated the walls in a one-man show
A hundred friend=s and callectors had come o honor him at 8
receplion, s0ITH !'-l'!':'l.-.|-:-. to inviesl 54000 or <0 1h one ol s ols

It's a competitive marketplace, and keith well remembers
the strogeels to succeed. *Six vears aro my paintings hrouzht
25 " he told me ©1 sold on the street< I traded nrt {or food.

With vigorous strokes Keith pammt=s still life and everyvdas
seenes: Hie has never tned to pagnt Wthe sen but be 1510 thi
mold of the dozen artists to whom [ talked, in that he hinds the
peninsula a calming influence, conducive to good work

Lois Bennett, an itist who depicts the sea, summed up ite
conitribution to creativils Every wave that hits the shore,
pver though it st painted. s fell by someone.” She was work
INE O ;--‘I-| Aol eT =eas: A wlien | -!Ell|||||"| ||:.' hL'I' .'-".I'l"I!'

Such luminaries as Jack London and photographer Edward
Weston fountd inspiration in Carmel Robinson Jeffers tramped
the coast and the mountains, forming word images thil earned
Him a ploce among the greatest 20th-century American poets

letiers wrote ol "old oy DTS Ees the =ailor wingd works into III'_'L';"'

s knots" He saw the hills s “jageed COUnNEITY which notihng
but a falling meteor will ever plow

on which the Pacific leans its

He boueht “a furlong of ol
wild weirght™ and huilt there a stone house nnd then, beside
it. a tower, erim gand medieval, three levels high, with a tiny

abservation platform atop
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| climbed 11s steep steps with Donnan I||'I|-I'-.'|'-| Lt jroet
o Y Father built Lthis mostly {or the exercise.” he said. * Mothed
anrt of had the feeling she'o like o lower, and e wanted to do

sometnine hestides s1f at s idesk .'.I clay, He gola rreal flead ol
satisfaction out of working with his hand:

Lo préserve an almosphere mo which poets and piinters
thrive—and which snyv mere lover of tranguillity will enjoy
Carmel-bv-the-Sei (o ise its proper name, has remained an
pn-city, doggedly defving the stereatype of smull towns trving
to grow big. Many of the 4,600 residents dwell i cotlages
drawing & pointed distinction between themselves and their
mule exclusive neighbors at Pebble Beach Neon and trafh

prmatls aren L aliowed, A lglb-time loesster cares for the 11000
trees on municrpal property. Ordinances forbid large buildings

‘Lisunally the peaple who move 1o Carmel have ved i i
big city, such as Los Angeles,” said YVice Mavor Gunnar MNor
bery, himsel a refueee Trom New York. “They've seen all the
development they want to =ee. Thev come here Lo get away from
i A prayving man of serious mien, Mr. Norbérg runs g trnvel
agency when he tan't proposing arcdinonces, Issuing trenlises, or
otherwise sidiving forl
the world calls progress. He worres that someday the bull-

| o save s town from whal most ol

dorers will come, followed by hngh rises soanng over ths [ LIS

“The area around our city limits is being developed to such
wn extent that 1he [ATCSSUTE O US I become LoD greal Lo re-
sl he sand. "o far, there've alwoys been enoagh people here

SOITIC LITmes | cure ]y, |!|III|:'_i Liv Wi Lhi I-.:"I' L L'a_'l'!l

Fate af Artichoake Fields Stirs Carmelites

When I et him. Mr. Norbérfe was worried abouot 292 acres

ol artichoki Linis. In smiar gTeren fows Lne DATCH Aacnres ik
fint plamn thot carries the Carmel Kiver to the sen, just south

L - =

J A l||'-I.II|l-:' .1'-|' SNOrDeEre

O Lown 1 nroposal | "|'_:-|.|_||_ the ;ll.-_r'll- wHth !'Il-'_ £

1 I r
resOrt hobel, oo B omotel e

many olher Carmeiies
Fred Furr, an attorney and {ormer stale senatlor active in
conservalion matters: ook me to.a grassy il overlooking the

helds. “This place 1s close to my heart,” he spod. *T fished nea
NNEFE W ReT | WHS I DEIY lll.1|||' |';:-_|I Ll |:|'1 =| ‘|':I- e ll|||_'r. -|l_||| ]
wiould be a disaster to put 4,000 or 5,000 more people on Uhe-
mel'= doorsten. The trafhc and the demand for services would

b more than we could stand

Fred helped oreanize a campioien 1o rmse monev—=as 200, 000
in cash and almost as much in pledges thus far—to buy 15
parres of the artichoke ranch nearest the sea 1 he land woul

becomée a park. The gifts fow from many sources. Cne citizen

15 donptinge o chunk of real estnte. A oy of 11 pave S50 earneod

welling lollipops. A pharmacy ofered to contribute hve cen
for each empty pill bottle turned 1n, and added S104,. The et

of Coarmel pledped 5100000 As | wrnite this, Fred and other
unpiigners are hoping that a county bond 1ssue and federal
conservation funds will provide the rest
Bruno and Emilio Odello, brothers whose family has grown
rtichokes for 48 vears, were surprized at the furor that erupt-

il when they proposed o sell ther landgd v a developer



Sparks Hv a= Monlerey sculpi
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“We compete at the Monterey Ard

"“Weve been telling people fTor A lone time that the olas
wolld eome when we had to stop farmine.” Bruno sail
il o lol ol ehances to sell 1'|r.|, ".-_ L 3 J||| iy vitien ol
wo. But we'rs JsA stutiborn farmers. We love this land

(1 ||

Mhis 15 our lifeblood Now our backs are avainst thi all. ™ e
in Front of the Pacifi

and Crafts Festival Thres
LTI I+ C 1 ITVITYRET T IEE -|||-|E-|'I'

L hils CUnsttim Howse I

While taxes an the Cxdlello lind have zone steadily L, pF Farblddi e | s i -
ICtrvily hias gone down BSruno cul ofl 8 fal artichoke with b ,III|- i | . { .I|I I| -|I |:-
||-|:._|'I|_|.;||_. i il to the heart I|_||| LW LD [T one ol 1LNe Fcad- Carmel some 6% enlliries vie
<ons the bhrothers want o sell “See that worm? That's the vedr riund for the callecin
Frvia of the plume moth. Al wi i do with these damaoed [ he Larg he
artichokes i1 feed them cakitl ATl AAssoia i frkit

The only remedy for the ever-increasing infestation is a Ihe paaima ! culpiu
pesticicle so toxic i cannot be apphied by hand. Aerial spraving s SO artist-ownet
1= required. “But there are so manm hotraes ground us now that utie galleries offer classe
we cian'l take o chance. The dost might kill n chilel’ LGN CIHTICR S0 WA B VI

il'll'!'l' LWOEIVEE | et i funeus attackmg the artichoki oS

roots. “We have to dig up about 25 percent of th JHATILS EVEery
EAF 0 LY 10 o] ridl of ik, ['::'|Zi|l- airl He sHg e "We s
ran'l COM el ARYIOf '

\« | write this, the bhrotliers nr
Furr and pnservabionisis for an option on L

i VISIE ECy EARE fvenine ;l. = COTIke Fi

-
LALY B IS

WILHOUL O DUaTmiLe

the earth-colored building=s of Mission San Carlos- Borromaeo
o L neton, ot far from the Ddello artichoks oelds
{Cabinetmak Harry Down k] Loy Thie 1 N IEHm San
Franciseéo i 1 e o lew wWioorkes RN Arnd here |
LM Vears Il ne shraereed, His task became the il




Fists full of Hower buds,

i Tiarm worker livuds 2 basket
near-Castroville, which calls
itsell the artichoke capatal of
the world, The buds o

these thistlelike plants, prized
iy pourmels. grow phump

wid meaty o Californin's

mislc anstal counties. Bt

plume moth and ot dlsease
threaten helds south of Carmel,
and the ooy effective

pesiicichies are Lo perilisngs

for inhabited areas; much of the
crop may go o the {eeidlhins

il tvestoe Ko fessteadd of 16 the

taliles of artichoke lovers

By Ui

restoration of the mission church and surrounding buildings

Father Junipéro Serra began the mission in Monterey bt
traneferred it to Cormel in 1771 The fervent Franciscan was
37 vears old then and in frail health, but he lived to establish
another seven ol Californu's 21 missions, 1IN
Carmel's basthca marks his final resting-place,

The mission guadrangle wias in ruins when Mr. Downie
came. The much-repaired stone bhasihea bore bitle resemb
to the oripinal, and walls of adobe structures hod melted away

Mr. Downie beceme historinn, architeéct, and, on occasion,
pioas thief: “*Most of the silver and other paraphernalia had
been taken away from the Carmel Mission 1o the church in
Monterev. | was gradunlly restoring theése to their original
setting—unofficially, vou understand—and then my efforis
drew the enthusiastic approval of the bishop. He ordered
evervthing returned that belonged in the Carmel church.”

In a chapel off the basilica’s nave we stood before a richly
epwned statue of the Virgin. “She came with the hrst expedi-
ton to Monterey,” Mr. Downie said. “When [ tracked her
down in a loval home, she was in a bride's gown of the [RRY"

He replaced the termite-riddled dress form, found suathenti
raiment in Mexico, and built an altar for the Virgin,

lI||. sl Eve :~f|i'|.
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Steinbeck Touch Transtorms Cannoery Row

In contrast o quicscent Carmel, Monterey, on the oppdsile
side of the peninsuln, bustles and gets biygzer. The navigator
Sebastiin Vizcaine cast a proctical eve upon the large by
when he found it in 1602 In a report that fixed the course of
Califorma’s early hastory, he described & “noble harbor™ bor-
cdered by fertile lands and inhabited by people " docile and very
fit to be reduced to the Haly Churche . -7 He named the bay
for the Count of Monterey, viceroy of New Spain,

It wns to find Viescaino's “noble harbor™ that Spain sent Lon
Gazpar de Portoli from Lower Californimin 17649, He failed o
perceive nobility on first sight. But the next vear, with a few
soldiers and the redoulitable Father Serra he foanded a settle-
ment near where downtown Monterey stands Loday

The town serviedd Spain and then Mexdico as Alta California’s
capital. On Julv 7, 1844, eight weeks after the Mexican VWar
begun, Commodore John 1) Sloat raised the American fiag,
having landed 250 seamen and Marnnes without opposition

Forty-five adobe, wood, and stone buildings sustain the
memory of Monterey's vears a5 a seat of government. Hut 1
like best the lnndmarks of her other capital era, the great era
of the sarchne. which began carly in this century and continumed
antil the silvery schools disappeared m the 19405 Agman andd
again 1 was drawn to the derelict sheds—part corrugated
metal, part masaney, part rusting clutter—that stand along the
seven blocks of Cannery Row (page 6U1)

I'm hooked becmuse | remember so well John Steinbeck’s
first book about the Row. Do vou recall his captivating open-
g sentence? *Camery Row in Monterey in California is a
poem. & stink, & grating noise, a quality of light, a tone, a habit,
i mostaleia, a dream.”

Sweinbieck frequented the row in the 1930°—"a large, thick-
spt muan,” as Jean Ariss remembers, “usunlly wearing jeans ancd

Naticmal Geograpiie, N cmmber 1972



a shabby sheepskin cont.” T spent an interesting afternoon m

the company of Jean, author of two novels, and her husbhand.

Bruce, a writer, editor, and artdst well known for his murals.

Thev zaw Steinbeck oftén in Edwiard Ricketts's lahoraton
on the Row. Almost o8 moch o local legend n< Steinbeck, Rick-
ez wis a marine scientist and o frrend to hundreds of Cun
nery kow citizens. To Stemnbeck he also was critic, tutor, and.
o the book The Sea r-!l'r{.I-'H'ff:. i cothiborator, His persnnadity
inspired the Cannery Row character called “Doe ™

Jean recalls spending & day in 1939 with Ricketts and John
and Carol Steinbeck. reading the manuseript of another Stein-
beck work, which as vet hadd no title. She remembors Ricketts
saving to John: “This 15 a fine book—uyour best. It will win vou
the Nobel Prize.” The group spent the afternoon trving to think
up a title, finally agreeing on The Grapes of Wrath, And in
1962, six vears before his death, John Steinheck went to Stock-
olm to receive the Nobel Prize for Literature

Monterey old-timers—including those who never read Can-
RETY Row or its less well-known '-l'."l|l'.'|‘|. Sieeel :lr.llu'.'llr"ll'lllllll_'ll
speak with deepest nostaliin of the Row's hevilay

The explanation of that attitude lies oot in

but in the ern Cannery Row reacherd
its zenith during the depression of the 1930% and World War 11
1':‘-|'|{'FT1|':'||-':- WIVES -'.'J':I'r'lL'I'l exira casn m Lhe [HIL KITIE TO0OIms.

Process—renry work

and itinerant fruh pickers knew a cannery wob would see them
through i few months after harvest

nnked and tooted, reduction plants
converted leftovers and surplus fish into fertilizer and stock
feed. A hundred boats brought in their catch. Soon after Pearl
Harbor, a jittery pilot spotted part of this armada and radioed
that a Ja
Hy, the mistake was corrected promptly

I'.|'.':J][l'=|.'|] L -I.I!|III'FiI_-u i

nese feel was bearme down on Lhe matikand. Luck

Former Sardine Packers Weltome Tourists

What happened to the sardines? Thev were fished to death,
many persons belleve (thers sav pollution killed the frv, and
still ethers think that a chanee in ocean carrents carried the
schonls to an undiscovered h.1||||f-. Ashing ground

Now restaurants an

shops cater Lo tourists drawn by Stein-
beck's prose. At one end of the Row a single cannery <till aper
ntes; packing sguid mainly for Greece and the I‘]|iii|.|.i|!.;-T
“"When we can zet t
ger. He showed me through the spotless but silent packing
room; no souid had been caueght that week, “It's pitaful,” he
saltd, “what Cannery Row's come to" Hutl the tourists <ee i
through Steinbeck’s eves, with fondness for its robust past
As Iishing dechoed, the peninsula’s future looked bleaker
than ane of her own IDEEY sUMmer mormnings |'Hrr|1||:|11'|_1. Lho
m tonk 1 much
of the sluck. Todny three installations contribiute vital pavrolls
Fort Ord, an basic-training center, the West Consd
Branch of the Defense Langunse Institute, located at Mon
terev's Presidio, once the site of & Spanish fort; and the Naval
Postgraduate Sclyoal
quirtered in the famous old Hotel Del Monte The

e squikdl,” smidd Tony soura, the mana-

itarv-—long a part of the peninsuln scem

"'.rr1::.

i university for career officers, heat
Al
Forces not anly ate the lorgest emplover, but they al=o bring

Califormia’s Land A puri—ihe Monierey Peninxalo

Italian verve accents both dish
lI|.|..|||-.'l.|||

Restaurant and Liberty Fish

il wrvice atb th

Market One of the most
eyl lae i Momnleret
Fishermoanr s W hiarl, th
restinrant spoctaliees 11 =gt
In her left hand Mrs Kosylw
Lignorr—cnnk, waillress, ani
witde of ane of the owties
offers the “"Marty Special,”
bakedd squic and esgplan
I'he alher platter hold:
sicithan-sivie, lemon-accented

wrpiiid =muteed 1 owine
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When & turban st wanders mto that tran, |
b has a3 home. Dhieesting the smail

is Lhal one more hermat o
bodv, the anemone discards the shell. A homeless hermid
coming on this bonanza cliims sguitters rght urnless he
Lo pissps over the anemoneg's moulh

southward from Pomnt Lobos; the Big sur's wild coosl
tretches 90 miles Lo San Simeon, Headlands plummet pre-

bk i | il I :
SRR pnken Ll Waves o .i.|.||||'|l. Gl TOCKE, 24amd, andg |'|I

nirrol, testing the violence of the sen (pages 694-3), Alony |

LWISTINE o il Bushway, 1ok IZ.I.".:':I.I.."- issen A hous=e or i
small settlement—notihng more, for Monterey County lws
|"'II|I'|'I :"II'.' SUT & ||TII"IIrI'.I' ety

Cine Sunday: morming [ met Wil Shaw, a Mlonterey anchitect,
oft 4 teact of land a3 few miles south of the Big Sur River. A< wi

walked beside n creek. under a Parthenon of redwoods, Will
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prought
Bedevils
Brazil's
Seriac

By JOHN WILSON
Photographs by
GORDON W, GAHAN
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Wandering o wastelond whers
the cracked earth thirsts for rain,
A family dops (o fish and Hil
gourd canteens gt a4 water hole
'hew flee the Branban bhackland
known as the serfao—heart of
the Dirought Polveon, an nrea
Lirger than France and West
Crermany'. About éveny ben
the summer rainy season in the
sertdo mvsteriously breake fie

cvile; then the land withers uniler
the tropic #un, and its prople sufier
thirst. hunger, and occasionally even
death, But rains alwavs come aeain,
atvd] the serfaneior cling

"""51'-‘-'r="-'”'-“'|-.'- by thie land they lovie,

Viealrs,

AST SUMMER Our Lord granted us no winter,
senhor. For us, this is the greatest of calamities.”
The lone cowhov who uttered this starthng con-
tracliction appeared to be clad in time-darkened
armor. as id his short-legeed mount. He looked like a
tattered Don Quixote astride o skinny Rosmante:

I met him in the pasture that sometimes doubles as an
airport at Quixernmobim, deep in the Brazilian hinter-
land known as the sertdo, part of the vast region offi-
cially ealled the Drought Polygon, Roughly 750 miles
wide and 1,000 long, the polvgon occapies the extreme
northeast bulee of Brazil, except for a narrow, weil-
watered =trp-along the coast

Studving the cowbaoy, 1 saw that his armor was the
traditional uniform, the “leather,” of the sertdo pagueiro
a chestnut-brown leather coat scarred with crudely
hand-stitched patches: leather breeches and leather
eloves: o leather hat, beavy and black with sweat, Thick
leather protected the horse's chest, and a leather apron
shiolded the rider

The vaqueira's specch was us distinetive as his garh, a
regional dialect flavored with Portuguese phrases long
gntiquated in the rest of Brazil

“Yes, this 15 a sad land,” he said, gesturing toward has
scrawny herd tucked into the surrounding brush, and,
bevond that, to burned-out fields of corn carved out of
a withered scrob forest, “No winter last summer,” he
sighed. *Will we have np winter this summer, loo?”

sometimes the Disaster Doubles

Later, in the home of Jorge Siman, a storekeeper of
Ouixeramobim, 1 heard the explanation of this odd
confusion: “The people here, the sertanejos, call the
season—roughly Iate January to early Miay—
‘winter’ hecause then clouds and rain normally bring us
relief from the tropical sun. But of course we are south
af the Equator here, and those months are really summer

“Fyvery decade or so, ‘winter’ does nol come to the
sertdn,” Jorpe wenl on “That happeéned last vear, und
ation it brimgs. Our agnicolture 15
geared to planting in December and January, so that the
crops will grow with the rain and we can harvest in Moy
and June. Then we can ride out the annua
But when there is no rainy season, our orops die, our
herds starve, and our peaple, who love their land, are
| JL!ll'rl'll ) 1]]1? B ir]LlF 5

It was then January 1971, and so the serio had been
parched for more than a vear, Next winter was at hand
I it dud not come, the sertan faced catastrophe

As it reading ite, Jorge smd, “Sometimes
there i even a double drougit—two venrs in o row
without enough rmn Ope of the worst was nearly n
cenlufy ago.”

Uhe grent
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ilry season

iy Lhoug

droupght of 1877-1870 spread nun in all nine
Hrarilian states that, in whole or in part, comprise the
sertiio. Ceard, in which Quixeramobim hes, lost half s















Sutiday is ll-belly day fora family of
(hoxada. The weekly feast, filing but

niavy . on starches, includes benns, vium

i howl of moantoec, and a pot of thin fi=h
dew. With a diet chronically lacking in
Lrolelin A Nilamans even i el
venrs, sertandjos siffer extreme malneg

Eritian duhng divdghls

\ spineless cnctus (below) may offer a
LEttey hitore (Gr the sertao. Cualtivation
af the North Amernican plant could pro
vide forage lor eattle fn divy times. Here,
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contnes a perch fora ratn-drenched finch

Edecree it Bedevils Bracil’s Sertio

population, hall a million people died of
Ehirst, starvation. or disease while trekking
L WAREF O L COnst -1r||i thodgsands myre

Hed to the south or to the Amzon Biver, Toa

cay the sertaos 13,5000 0KN penpile are the

poorest in Braxdl

| usked Jorge whether a double drought
appedared 1o be in store

“ivooone can tell, But the countryfolk are
warried, 1hev see that the little foora barrearo
—the bank-Yorer bird, whose arrival foretells
ruin—has not appeared. Other stems  from
ape-old lore also wam of drousht: Beehives
along the riverbed, quince seeds Iving sterile,
nirsong of the thrushes in January. Bul, really
N One Knows just w

wen the drousght will
come, or ¢ven whv it comes.”

Jorpe was well informed. Meteorologists
who are studving the droupht phenomenon
of the sertho hove found no definmte conse
During summer, moist and unstahle muasses
ol e aver the Cartbibean and Atlantic not
malhy push <out

ward toward Brasll and
move miand. Cloudbursts mav drench the
certiao and bevond, and the lnnd thrives But

about once 1n & decade, the sertio oets onlv i

Y |lIrI!'.I| =[PCEKIES, [OF 30T WENeXD el

reason. The studies of this puzile mo on,

but megnwhile, so do the droughts,

Countrvliolk Flee a Stricken Land

I you want to see whiat the deought really
means,  Jorge told me, “go deep into the
caalmnea. From a Tupm Indmn word, caatinga
misins Uwhile forest" 1t i= a tortured thicket
of low scrub, of thorns and prickly leaves,
and twigs as sharp o8 lances

When | saw it, | understood its name, for 1t
wias the ghostly grav of old bones 1 thousht
the veaetation dead, bhut 1 was wrong

Young lorze Simdao, Jr. who was drving
me 1 the family jeep, expliined: "some of
Lhese trees may be centaries old. When the sun
has no pity, they drop their leaves but send
taproots deep into the cracked earth, seeking
that list drop of moisture

“When the rauns did not fall and the crops
died,” Jorpe, |
thi dusty trails out of the cantingn, carrying
on & burro what possessions they planned to
setll, with the family strung out bhehind, the

goials and possibily 4 g following along

r., said, "many people followed

They sold evervthing to getl awav from th
ciErtan, Uy o' W industreies n the <outh—an
o Pauto ond Rio de Joneiro. T
money had o sign up as beld hands in: the

e wilhoul
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rugzed frontier lnnds of Mato Grosso, We call
them Ragelodos—the whipped ones.”

Ten miles out of Quixeramobim, the jeep
could go no farther. We walked two miles
lhrough rocks and sand, ducking under
thorny hushes, along what was once the bed
of a stream. We climbed over the wall of o
driedl-up reservair and found Senhor Horaclo
Meneses, o vagqueiro and farmer who had
refused to become a flagelado. He stood with
a pick in his hands at the bottom of o hole 14
feetdeep, where o trickle of moisture appeared
to rewiird his efforts

senhor Meneses, his walnut skin dyved even
elarker by 52 vears in the brutal sun, told us,
“This spot always gives water. I found it here
i 42, and again in 51 and "85, but now it's
running. pretty thin M've just got to keep
digging. The truck can’t get in here.” SUDENE,
the Brazilian Government's northeast devel-
opment agency, has a fleet of tank trucks that
bring water to thirsty ranchers

Saimt's Day Brings a Gloomy Omen

senhor Meneses told us of his battle against
the drought *1 wore anotheér man's leather
for 22 vears,” he said, using the Jocal term for
a hired hand “] am not going to run away
now and lose all T have. Last December 1
had 19 cattle, and corn and beans in the
fielil sy the pond. Light riins fell in January
and February, Sometimes they did not even
hit the ground before the sun bumed them
oft Mv leather got stiff—no moisture in the
arr. By St Joseph's Dav all pasture was gane.
That dav—DMarch 19-—the saint forecasts our
weather for the months aheadd. If we are to
have a winier. it will rain on that day, We
gl wp with the sun and praved, but the sun
rose i i blaze and burned our land till night-
fiull Dirowght for certain

“1 sold off nine cattle, and all the goats |
could catch, T got a miserable price because
the animals were thin, | dug and sometimes |
would uncover water beds, but they lasted at
most a few davs. Many times I dug to rack 20
feet down, to find nothing "

As we said good-bve, Senhor Meneses
summed up. “The mudn thing is to kKeep
the cattle alive. But if we don't have 2
winter ignin, wi'll be liquidated.” The va-
tueiro obvioosty found no humor in that
ironie word, “lhiquidated.”

Muany penniless flagelados had, of course,
already Twen liquidated. In Mayv, when there
were no crops to hirvest, they flocked to the
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towns for food Some looted grocery stores
ot plundered trains of their provigions. To
case these pressures, the federal povernment
mounted a deought-reliel program. Food was
shipped in, and SURENE orgamzed “work
fronts” to keep 1dle hands busy

A suneNE official, Wildimir Leite, told me:
“Within 45 davs after we knew the harvest
would fail, we were ready with plans for
roads, dams, wells, and wrigslion projects o
employ 500,000 men. This was in the six-
state area that was hardest hit, because most
af = 2,500,000 people are just subsistence
[armers We are proud of the resulis—no one
starved and no mass migration took place.”

Cearn wius one of the disaster states. There
A SUDENE enmnpeer showed me around o
work front where 6,300 men libored in two
shifts to butld a road and & reservorr

“Wi hire evervone who applies, so long as
he can how a certificate from his prest that
he is mt Jeast 14 vears old.” the engineer said.
The daily wage equaled about 40 cents.

Next moming in nearby lmuatu 1 awoke
before dawn to the sound of commotion
front of mv hotel T went down to find o dozen
farmers and the hotel porter chattering ex-
citediy nbout rain, ruin, vin.

“Look at that beautiful skyv.," the porter
satd, poanting 1o o heavy hlack overcast

“Will it rain?" 1 asked.

“Probably not,” he <aid. "Heaven teases us
somé mornings but the caver soon bhurns off.™

An hour and n half later, the sun opened a
space, but by 6:30 the sky was covered right
over again, Dashied spints revived and people
gathered in the street in front of therr homes
“Beautiful sky!™ T heard on every side.

The rain was <hort. By 7:10 it stopped, and
by 7:40 the last puddle had deied. Bul people
in Tguntu smiled that dav, They had had n
sign that the drought might end.

Cowbuoys Start Their Training at 12

I driove northwest to Taud and the cattle
lands nlong the border of the states of Ceara
and Plam. Rocks, cactus, sun—a flinty coun-
tryside. Here dwell members of the Feitosa
clan, who settleéd the land early in the 15th
century. The head of the clin, Maj. Manoel
Feitosn, a tall black-haired patrician, wel-
comed me to his manor in the wvillage of
Cococl He and his son hold 10 leagues of
land—250 square miles

“We are plwavs only beginning,” he told
me. “The drought reduces evervthing to zero

ik4

and we starl over agam, deluded by the
sertio, This vear we lost all our erops, but
some wells T had dug m that terrible drought
of 1958 kept u= in drinkmeg water. 1 Store o
veur' s supply of manioc so that my tenants
can last through bad vears

“My vagueiros put on leather ot 12," he
said. “Fathers train their cons. Vaqueiro fore-
men are pud under a traditional svsiem—
one quirter of all calves they rear dre theirs:
But then along comes the drought, and they
must sell their cattle just 1o survive.”

Medieval Spirit Pervades the Sertio

Drought mav force the sertanejo Lo emi-
grate, but he alwave yearns to return. I spoke
io o vagueiro who had fled a previous droughi.
He said he had been working ina 3ao Paulo
tire [actory—"Really ereat. Well treated.
Good pay." Then why had he returned?

“1 couldn’t stand it awav from the sertiao,
You know, senhor, o sertanejo loves suffering.
Two vears of good times and 1 could not bear
i anymore. Sp when my father wrote me it
was rafning here, 1 came back ™

I explored this odd line of thoueht with
Ariano Suassuna, professor of sociology at the
Federal University of Perinmbuco. A special-
ist in backland tolkways, he advised me: "I
vou remember that centuries of 1solation have
kept the sertanejo o medieval man, you will
understand his gloomy thinking Our religion
and many of our festivals and dances come
from the Portugal of the Middle Ages. Folk
pageants now dead in the land of their birth
are preserved here across 400 vears.”

Enited Nations meteorologizt Luis Aldaz
amplified this: *The derculture of the ser-
tanejo remadns medieval. The governmen)
has built hundreds of reservoirs, but the sus-
picious backlander, bound by poverty and
wary of modern technology, does not irngate.
He will watceh his crops die a few miles from
waler. The first recorded drought here was
in 1583 when 5,000 Indians Aed o the coast
from the ravages of dry weather. Flight or
pious resignation are still the sertunejo'’s chief
responses to the drought They wall be until
someone helps him pump the water to his
fields aned shows him how 1o use it

The sertanein has long fought the inhova-
tions of science. When the government tried to
impose the metric system i 1874, he rose in
fury, turming over market scales, procluming
kilos the work af the devil, and, mn a bloody

(Continwed on page 720)
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Salt foretells the future. A
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Make-work [0 [ne rescue
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s..— w pushes a stalled tmuck leadied wiath stones for budldime o dam
[ The Brazilian Government organized 147 such emwrgeoncy "Wk
fronis” o oiacourare desperate drought yictims Trom migrabing, or
ransacking shops and traine for loodl The fromts nttracted 506, 00K
erianeios to eonstruct roads, dig osterns, build dams, and carv
conclaits for channehng ranott imto rescrvolss

v oweek's work dope, "laborers bine up ut the projecl engineers
hendguarters iright) for their pav, ogual to about 90 cents po
distributed partly i food Nearing his turn i line, a lnd opens his

ack wide o culch an allotment of four and beans (Inrright). T he

law forbids haring children vounger than 14, but officuils wink @

the rinle when a (moaly hbs sy ool (0 les










Huin brings rebirth o the flelds of
farmier  fose Canulo neor leoasio A
hit s peak i December (leh




“Smash the Kilos” rebethon, defending the
it & pound) and
arvoba (about 33 poundsi He kepl his arroluas
fur welghine his catile. but he had to pccept
the kilos for smaller 1témes

n defense of his medieval relimous con
cepls, the sertanejo has fought even mory
fanatically, In the 1890' one Antonio Maciel,
called the "Counselor,” gathered 20,000 sim-
ple countrviolk around Bim ol his New Jeru-
cilem—at Chnudos b the State of Bahix The
branbian Government sent pobice detach-
ments and: 2,000 troops against the “mon
archists” in three expeditions, but the tough
delendeérs routed the professionals Finally,

supremacy of his dhra 18

m 18497, the government dispatched 10,000
troops. The sertanejos held oul for three
months, inflicted thoosands of casualiles on
the army, and died to the last man

With this fanatical stramn in his makeup,
the sertanejo looks to religion, rather than to
schence, to cope with drought Diiving south
0 Tuazeiro oo Nerte, T encountered a hun
dred-foot stutue of Father Cicero Romao
Batista, whom sertangjos credit with a mira-
cle in 1889, As the people tell it, he was pray-
ing for rain when the

wist turned to blood in
the mouth of a4 devout woman, Overnight his
church became a gopl of pilgrims seeking
mirnculous healing or the blessing ol miins-
ture from the skies

The people of the town are comifortable
with mirncles and herb doctors. A wizened
old street vendor offered me a sea horse and
sand dollar, “Grind them and bhotl them 1o
tea” she sald “Cures shortness of breath”

Nature Finally Redeems Hersell

I lefl the sertao at the nadic of = sewred
nid sedrine misery. Four months later 1 re
turned. It was another lnnd—ereen, green,
ETCEN everywhere,

fddle-wheel steamers on the Sio Fran
< anc trick carried

cisco River and every
homesick sertamejoz who had heard the word,
“It i5 raining in the serthol”

The riain had fallen generously everywhere

except around Inhamuns, where Saimnt
Lusla, on her feast day, had sent the people a
shen that their drovwght would not end (page
715). Mv friends there told me with bitter
pride that the saint 15 DEVET WIDng

But in the caatinga, all was aglow with
life and color. Abundant bhlossoms m party
cress bhrightened the rocky groyv soil

Amang men, Lo, it Wis party time To his

Spirits revived by o torrential rain, spec-

titors welcome the inmlerruption of thed

Bapiie perdldd, OF 1 wWleo. A Fir
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Liberty Ranch in Rio Grande do Norte
Devsdete Pimenta hael cillled the best riders
of the area to i :'-|'I:||'i'-|:'_|'|]‘.|l‘1 n rodeo, 1o cele
brite the retarn of good tmes. | watched the
performance with Ruimundo Soares de Brito,
postmasier of Caratgbas and local historian
"The vontests of skill vou see featured here
dujdicate g vagueiro's daily work during
roundup tume,  he exploined

Just then a chocolate-brown bull charged
oul of a cattle chute and two mounted men
=ct off in pursiil, Pounding hoolbents echoed
AR heartbéats as one '.'._1|_|1_||_'ir‘|| leaned down
togrnp the bull's tail, then abroptly threw
and hobbiled the beast

Prizes go to the fall closest to the chute.

strongest horse, fasted fall, best nder, and
best throw," suid Senhor Soures de Brito
v riinstorm broke up the vaguejada two
hours later (pages 7206021, and evervane
crowdled mtothe ranch house for refreshments
"NO one can sav rath spoiled our festival
sadd the rancher, “"Rain always brings joy to

the sertho.
In Change Lies the Sertan’s Hope

| needed someone to put this morbid-
wvous, parched-fertile, forbidding-beautiful
land into perspective. I found my man in a
Redemptorist priest from the United States
who Rad been working in one of the sertio’s
blenkest remion=—5Senlo 5S¢ on the Sio
Francisco River

Father Bernard Van Hoomissen s a hard-
muscled man of 54, He has seen a lot of the
sertitt, and he ha= seen it without Winders

“The sertdo has been in the grip. of eco-
nommic teudalism,” he sand. “In aren after aren,
one fmmily has held the land and all the 1m-
portant local offices {or generations. This
must change. People must have education,
|

‘o that thev won’t fear immeovation and wi
express g larger volce i their affairs. Thev
must leéarn W try urigation projects. Even
more impartant, pérhaps, the government
and] the priropile must work together to master
tétler deviand (arming methods. Less than

percent of the cultivated land hore coan be
irngated; [or the rest, the greal costs out-
weleh the benefits W avs must be found Lo
provide more johs—and the trained sertane jos
to fill them

I ull these things happen—and 1 im oot
uin 1 my heart that they will—then this
up and Hed o the cityes aflen come back Denutiul land will become a garden that not
wihen swaler aueiin grivens the sertin even droveht can wither” |:|
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Red Sea’s
(rardens
of Iels

By EUGENIE CLARK, Ph.D.
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HIRTY FEET BELOW the sarfuce of
the Gulf of Agaba, 1 studied ane of our
rlots of parden eels Kneeling in & tur
rethike blmd set amid sea grass and pale
sand, | peered out through the clear blue
waler of this arm of the Red Se
I'he :=i.|'-'r.':'_‘.'-L£T-Cl_=. eels stood like plant s nlks.
projecting o vard above the bottom irizht)
Bodies urehed, #ves alert for food, thev curt
siedl and dipped, bowoed and swasedd To the
orchestration of invisible currents, they per-
formed their tireless serpentine dance, like
tobras spellbound by 2 snake charmer s fute
meparated by o few feel—ometimes Dy
anly a few inches—irom its nearest neighbor,
each eel wiis unchored by its tal's tip to the
motth of the sea-floor burtow in which it
livedl. When danger threatened, it vanished
tatlfirst mnto the sand
| thowght of npturabst William Beebe, who
ahserved o “earden of eels™ in the Gulf of
Californta “Thev resembled ron rods as
much a2 anvthing.”™ he wrote, Vslizghtlv bent
_sticking up from the sand, but, untodiike,
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swiaving very slightlv.,” He was unahle to
pluck any prizes from hi= eel garden, and
skepties questioned his veracity. But within
a generation his account hns been verified
by the discovery of o dozen specics of garden
eels, which follow a colonial wav of life
umigque wmong the vertebrates.

Un summer expeditions to the Red Sea in
1965, "5, and 71, sponsored by the National
stience Foundation, the Smithsonign Insti-
tution, and, during the third seazon. by the
Nationnl Geographic Society, | have studied
ofie species in this grouping of strange fishes.
Co-workers were my husband lgor Klatzo
aned teams of my zaalogy students from the
University of Marylund.

Though we surveved 16 garden eel colonies
—most along the enst coast of Israeli-occupied
Sinal—we concentrated on two large ones
near Elat at the head of the Gulf of Agaba
Colony No. 1 layv just off Willy Halpert's
Aqua Sport diving center. Colony No, 2 was
located about g mile south nlong the Tsraeli
coast, near Hebrew University's Heinz Stein-
itz Muarine Biology Laboratory, our base of
nperabions.

The subject of our study, Gorgasia sillneri,
wiis dhiscovered in the gulfl by o truveling pen-
cil salesman, Lodwig Silloer. Pursuing his
hobiby of underwater camera work, he pho-
tographed a garden eel colony and callected
an immature specimen off Agaba A German
ichthvologist, Dir. Wolfgang Klausewiiz,
numed the species after Mr. Sillner.

We could don scuban genr inside Willy
Halpert’s diving center, walk out into the
afternoon sun in an air temperature often
ubove 105° F., and within moments subside
into the 73% water of the Gulf of Agaba. A
short swim would take us to one of the
largest known garden eel colonies. But our
favorite dives took place early, when the day
wiks relutively coal,

Undersea Desert Teems With Life

Before an August dawn Igor and 1 gear up
and head for the gulf. Groups of campers,
scattered on the beach n bedrolls. resemble
colonies of sleeping seils (The Gulf of Agaba
has become a touriste’ paradise )

Putting on our face masks, we walk into the
sea. Unce underwater, we turn off our fash-
fights and find our way by the strange gray
of the day's first Light.

Down the slape of sand, in the underwater
desert, the burlap.covered metal frame of our

The Red Sea’s Gardens of Eels

blind looms as incongruously as a spaceship
on the moon. Before 3 am. we reach Colony
No, 2. An oval nearly 300 feet long, the area
supports more than a thousand eels. When we
arrive, they are already swaving and writhing
in their habitual bailet, but they druin away
into the sand as we swim into the blind.

In a few minutes we are settled, Igor, an
enthusiastic wmateur photographer, adjusts
his cameras. | am ready with a stopwatch on
my wrist and a pencil and plastic pad m
hand. Cur air supply will last better than an
hour and a half

Menu (ffers Minuscule Fiure

We pul our [nce masks to the viewing
prarts and see that the eels have nisen again—
hundreds of them, proudly erect as if standing
on the tips of their tails. Same are 20 close we
look right into their eves, vet they no longer
see us ns objects from which to hide. They
have accepted the blind, the bubbles issuing
[rom it and the f[ace masks gléaming in
the peepholes.

Most of the eels are feeding, (ncing into the
gentle current. They are selectively plucking
items from  the menu-—tiny  crustaceans,
minute sea squirts, ish emrs

The hemisphere of water in which ¢ach eel
feeds hns:a radius shghtly shorer than the
length of the fish's body. We have never seen
one withdraw the tip of its tall from the open-
img of its burrow, which is a sinuous verfical
hole in the sand lined with mucus secreted
from the skin of the tuil

Just outside our blind apair of eels engages
i the ceremony of mating. Less: than  six
mches of sand separates their burrows. The
ohve-spuitted male stretches toward the fe-
male, spreading and rippling his long irides-
cent white dorsal fin. Distinguishing the sexes
i Gorgasta silfnery 15 casy. The male is
larger, datker, and has a swollen appearance
on the back of his hewd (page 733), He reaches
A length ol three feel—longer than maost
olther garden eel species.

The female seems to initiate external fer-
tilization by coming further out of her bur-
row. She entwines hersell around the male in
a single loop, The femule expels ber eggs, and
the male ejects his malt

The time goes quickly. 1 see lyor turn on
his peserve air. He reminds me with o gesture
that we have to go. We return to the surface
and head for the beach.

(Continued on page 732)




X T ILLOWY SPROUTS amid the sen
\" grass, cgarden eels earn ther
namse from their colony's resemblance
to m bed of swayvime plants. Moored by
tabl tips 1o mocus-linged burrows, thes
eat what the currents brmg—hsh egos
and other tiny marne life. Each male
eonlrols a terrilory as large as his
lscetdy caan rench, nipping at ovals that
dare intrurde

Here the wary ereatures {eed while
the author hovers motinnless gbove
her blingd 30 feet beneath the surface

As fthehty as- a desert ooraee, the
atibimials sink imo thetrr homes when

disturbed. Usually gradual, such o
dizappedrance can alsp be surprising:
v swift . Even when the scienticls ex-
covated a burrow, s inhabitant tun-
meled off faster than they could dhg







f EACEFLL AS DANCEERS, (s jreriart o

K ballet of s ourtshiap. Delbness of move-
ment and mvisihility of eges and milt pre-
vented the author feam ever recording the
exact moment of [ertloeation; which s
axternal as with most fishex Often during
matng male and female entwine
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oy it -|.II|1 LN alacinl ||:;- Lhidnner mole, h i ik miales rniagm e ul B g

waving his head (rom side o side (left) eral fermmales Excepl cduring the mating
daoth nipple their blmy dorsagl ing tremg-  period, the muhes ive much farther freem

lously (bottom leftl Risponding, the fe-  the females than the féw nches shown
manle rses farther from her chamber the- here, wo obe knows exsacty how or when

low), then twinee aviin abowut the muole this eele chanee i atton
The entire drama miay be repented a doden
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The Red Sea’s Ciardend of E&ly




Now the Red Sea’s silken surface is truly
recl, reflecting the mountains thot turn pink
at sunrise. Bedouin passing on their camels
give us & second look, but do not stop, 1t is
nearly 7 oam., and we just have time for n
warm shower and breakfast before starting
our dav's work ol the Inborntory, where we
keep captive garden ecls for study in cement
atjuariiims half filled with sand

Eels Retire for a Midday Siesta

Bul the most exciting and rewarding work
15 always in the sen At many.of our study
colonies, we follow the cveles of garden eel
activity around the clock. Most of the edls
emerge from their burrows o least halfl an
hour before sunrise At first they gingerly
extend their heads, n mngs of periscopes with
hig eves peering around in the semidarkness.
Giradoally, they stand higher and higher,
mare and more appearing, until the whaole
field of eels has arisen.

A passing fish or school of fish—less often
- diver or motorboat—interrupts their fecd-
ing and makes them duck for cover. Bun well
before noon, sometimes as early o= % am,, the
entire colony may start to sink out of sight
for no apparent reason. Around 3 pm, after
their midday siesta, the cels reappear, Their
activity repches an evening peak at sundown
and continues untll we have to use flash-
lights to see the creatures.

We learned that when the eels withedraw in-
to their burrows= at night and for their mid-
day shesta;, a remarkable little fish, Tr-
chonptns nikid, takes over the feeiling aren
1 discovered this sand-diver fish in 1964 and
named it after my son, Niki Onlv about two
mches long and adorned with  plumelike
filnments, it esgapes predators by diving into
the sand headfirst

A series of night photographs, made by
University of Marvliand student Josh Wilken:
feld, showed dozens, then hundreds, of the
little sand divers materinlizine (o feed at
what would be the head level of the eels
when' thev're op, a stratom from which the
tiny fish could guickly duck into the sand
to evade an enemy

With this nice arrungement of “sittings,”
nature hias wllowed eels and sand diver: o
feed at the same rich table of plankton with-
out being =eripus competitors.

lavid Fridman, the Steinitz Manne Lab-
oratory's collector and aquarist and one of
Israel's most expert undersea nmiuralists,

-1
Tad
Fed

worked closely with my  student Phyllis
Angstos and me Catching an eel, we had all
discovered, has its problems Excavating the
area surrounding the burrow was no help, for
the fish could tunnel awav faster than we
could dig But David knew just how much
anesthetic to sguirt down an eel’s burrow to
biring it out

Phyvllis would go to Lavid, saying, “Will
vou help me cateh an eel today in Colony
Mo 2 please?” To study the movement of eels,
Phyllis was experimenting with tagging by
[astening o prece of colored cork to an eel
with a fine thread (page 735) Thus she could
plot the fish's changes of location.

After three summers she learned it's mostly
mmdtles that shift thelr burrows. A male moves
close to a female—sometimes within an tnch
—for a few davs, Phyllis discovered, When
all the ripe eges have been released, the male
moves away anid they both again occupy
larzer feeding hemispheres

*But 1've never been able to see the male
leave his old burrow and dig the new onel”
Phyllis lamented

Not one of us has ever withessed the change
of location. Does the matle ledave his hole and
swim L the new spot? Or does he take o sight
on the female of his choice and burrow
through the sand to a place next 1o ber? We
still don't know

Big Male Bullies a Youngster

Un the deep edpe of Colony Mo, 2, Phvilis
ard T found 56 small cels clustered in less
thun four square vards. Each voung el was
six or seven inches long By the time garden
cels reach a length of ten inches, they scem to
separate and scutter among the adults.

A big male will often lunge toward an im-
muture ocl, sending the voungster guickly into
its burrow. When the ndult's back s turned,
the voung eel comes out again, stretching
{arther ind farther to citch what it cin of
passing plankton before the Lirge eel puts the
smiller one down azain.

Eventually, 2 voung male must move nway
until he 15 big enough to challenge the estab-
lished males in choice feeding areas, or find a
less crowided area he cian defend and share
with a4 mate | think the voung female eel
may simply join & local bharem.

We learned to predict where we could find
our eels At depths of from five o eighty
feet, away from coral reefs but near the mouth
of & wall, or desert watercourse, which on

Nartiona! Gieograpliic. Novemiber (972
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were hontmng: but eel colonies could hard]
ievelop m o an area regularly devasuted by

Lhese shovelnoserd ravs
Dokt Explosion Leaves & Grim Wake

Lrarcen  eels evidently benefit from theds
colomal way of lite: Many” eves coil <pot
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LU Enemies L thousand ammals L[] VEEaE
awere formdabile than g few vimid such
nuwmbers it's ensier w lind a mate, wan
compaanion, allow the voung (o survive

Bl betne sedentary poses disadvantaees.

ton. A stnple environmental disnster ean de
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it ¢nsy 1o prey upon & stav-pul population

After pll our study ol gnrden eels, we are
left with one mijor gan m our knowledse
What happens from the moment an epsg is
relemsed and fertilized until it develops into
o voung ¢l trving to find its place in a' colony?
Wi can only speculnte

[he garden eel belongs to the same group
of ‘hshes, Anpgailliformies, o= the common
Amencan, European, and Asian eels. A Lrae
eel—like =ome of s distunt relatives, in-
cluding the tarpon and bonehish—al one
stAge assumes on unusaal form Known as o
ieptocephalas;, or “slender head™ This i1s a
Hat, selntinous larva senerally a few mehes
long. Transparent and leafiike, it lives a= o
et of the ||l.zt1;-.h.r'|| and shows [ittle more
resemblonce to an adult cel than o caterpting
does oo butterfly

Elusive Larva Spurs Further Study

Mourine biologists have hroueht up the lep
wcephall of many kinds of eels m plankton
nets. By such characteristics as the nimber of
vertehene (which may run higher thoan 600,
but # farlv uniform within each species)
s larviee can b matched with known
adult species. However, many eel leptocephali
described in scientific journnds have vel o Le

patred with thelr aduil torms
Hoping to rmse leptocephall, 've ntlempled
uck!

l I ey el I|I"|.t"1'l||l|"l_E J.-'I!|'||Ir_'-.l.|-_~= HH' LS A

artilcd fertitheiation ol grden eels v

spccess with that experiment would not com-
plete the garden eel story

For how muany months or vears does Lhe
parden eel leptocephalus Hive in the p
before it selthes into the sand to jom or start

ANKLON

a colony® Uver what ranges do the Known
speries extend their swav? How far south into
the Red Sea does Gerpasio silimers reach!
Will we find 11 in the Indian Ocean?

Az | ponder the many remalning questions
about the Red Sei's gardens of eels, and Lhe
future trips it will take o pet the answers,
I hnd myself remembenng one particular
dive. =strong curment s speeded up the eel’s
ante rhyvthms to-a jerkv jazgz step as they
stretch to grab passing morsels of foodd anid

then brace themeelves agidn, head-in to the
moving sen They curve their slender bodies
in high arches, all pointéd one way, like so
miany Dig guestion marks

[t 15 almost as i these graceiul, mysternious
creatures are telling me thal there s still

mich Lo learn E

7 a4

To muke the hand gquicker thun the eel,
the scitnti=ls yYesorted o a hormless anes-
thetie, Beside o cloud of the drug (abover,
Habin Solomon marks 4 burrow e has st
eoppiirter] 1o 20 minutes the o cupant grogetly
emerged aned was caught

Student Phyllis Anastos (right] hovers
thove an anesthefzed el she has taseed
patnbessly with a thread tied 1o & cors bintiber
Recovering, the ish promptly dizappeared,
the cork revenled that i lay | hidiny ondy
-k I|||_'-||-'|_' ipg |r|.|'|||': III‘]I"I'|||' r_i'_'l_' III:I.'-|'|1 [ o |
france. Svion Hoee divide the <0 foor inta
a #nd for plottimg eel positions. which can
change datly, Hurvows filled with ligain
epixy procuced] sinpous casts (helow) only
shightly loneer than the resudents

Verttchranl Coeorgraprioic, November (972






From National Geographic,
a new series of books
for preschoolers and early readers

“E [EN A CHILD begins lo read, he glimpses anexciting new world
filled with all manner of wonderful things. He hungers to explore
that world —and for years parents have been urging the Society 1o
help by creating publicalions precisely tallored for the minds of pre-

schoolers and |'l|"|_£l"||'l||' g readers. A WHOLE NEW _HE'-"I-I“'-I

¥ i il AN R yiT '.. I'.'l:
We moved ._'L|_:a_'||_=||_l. for anything that we put inl y Phose M PFTESs10T- "I gt B Ll
|I .':I | |--| |||I'.

able minds must be worthy, There were long conferences with edu

cators; child psychologists, and parents. And we went to the children A i wiEs
- Vears old. Hreadligrt colos
themeelves, to learn what kind of books most interest them. To our de

' ! i TL IIllllll.' i ||I |i|I II-“ il
light, we found that experts and children agree with our own concept f o

. ttertron, and excafing
We could best combine entertainment and leaming by producing - : FHES
L ] ROTES OTIRe. EmEse picinres
books on nature, science, and EUOETAPY n : LT
n . i BT JIEFE i ITES S&1T s 1 |I_|.||..
Mow, with pride, we olfer our nrst seres of books, a s¢t ol four, ' .o it |
it plink |I|'.|."||'."|_' F ] LR

created especially lor children 4 through 8. These are superb publi- :
L & i : grigd proode a wonderf il
cations, the kind you have wanted yoor cmia or grandonild o read

| r«a

Coundation o whn

Each volume, 8% by 11 inches, contains at least 32 pages between hard .
covers: And every page glows with natural-color illustrations that LS TOTE MR,
match the GeocrarHIC™s own high standands

The four books are packaged together, and with them comes a d
unigue publication that adds immeéensely to their value —and to youl
effectivensss as a teacher, [t 15 an iHustrated puide for parents called

More About containing background information on each book
subject and a list of reference sources: With it you can heip youryoung
stors learn. Imaeine the satisfaction —the charing of knowiedge be-
tween them and you—as you answer thetr questions, give them facts
that will inspire them to leam more aboul undersea treasoares and dogs
and dinesaurs and lion cubs. If you are “grandchild-sithing.” reading
and learning together can be most rewarding

Together, we can put exciling knowledge into those hungry minds
[ear aff the postage-paid order form attached and send it in. Then see
for yourself, without obligation, how much thesé new books can do to

Broaden a child' s horzons

v




| 4 DETACH HERE

Postage-paid
order form

NATIONAL GEOGRAPHIC
CHILDREN'S SERIES

(see defalls overieal)

Comgalots nrcer [arm ga oiner soe, rermnmove Rapg from
magazina| ten old g e, siepia o tapa. andg mad

aimgs winmp nedaasasy 1 madded ir b Cnited Slades
na b

National Geographic Society

BUSINESS REPLY MAIL
Post Office Box 1640
Washington, D. C. 20013

Postage will b

Mo pia
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New books...

SOME 100 MILLIDN YEARS AGO,
dinosaurs mamed the carth

— fantastic ¢reatures such as
graciicsaurus, whose small
head towered #H) feet 1n the
air, and multihomed
[rrceratops, who wore his
arsenal on s skull, In

some of the finest dinosaur

Each of thesa volumes
= produced (o tha high
siandards you expsact
al Matonal Geasgraghic
Appagiingly wriltan,
expaertly researched,
durably bound, and
pfinted on hanvy paper,
these books ara
designed o o enjoysd
thraugh years of
frequent handling

You and your family
are inviled o exgmineg
the books st no cost
ar obligation, pirates, reels, and squoalis

sSimply print your IDGE-]_E' that sent ships laden with
nama and adodrass 'i"'f‘i".JF*ilf"lg treasure (O a watery grave
if the space below Or Exploring the undersea
detach, fold and seal o PEDD1E world, your child will als:
this flag, and mail i i Al
postpaid today Fiet

paintings ever produced
the renowned artist
naturalist Jayv Matternes has
painstakingly re-created thi

age of the glant reptil

CQOLD AND SILVER COINS
and gliltenng |eweln,
preces of wooden hulls
barmacle-encrusted anchors
and cannons tell the

fascinating story ol the

rvel at brillantly colared

1 and semlike shells

RAN'S HEST FRIEND usually
forms his loving: human
relationships as a tiny
puppy cher shed by a chilad
|_ater, when full-grown, the
dog may help the blind find
their way, herd sheep, pull
sieilsy pértorm m a crcus

In raced, or other contests
Surely the next best thing
to owning a dog i1s having &

book that tells about them.

Order your
four-book
set today Guidle oF . Likie bl

Hignse aind me (he new chifdsen s sarizs: DINCSALRS, TREA- Oon s parcnss 107 100
SLURES IH'THE SEA, |:|'._.|":|'E WORKING FOR FEOPLE. and LION attaction. .i'.!.i. I_l:._lr_._:-._' i
CLUBE, Bill rre $48.9% plus postage and handiing &t tme of ship- el b ean fand for himsel
ment I not comoletely satisfied. | may rajurn the ‘our-book antil he can 1end (or Nimsed,
sl witfrout payrmiend 15 Your: child will marvel at the

wav Hons ral=2e their cubs

= TIT==1 [ 9 | I.I . Lt II_ | I.Ji_..
NAME (Fiease print) KOG AR SRR A
themselves train each other

THE KING OF BEASTS Degins
life as a helpless three ;'-n-n"nc‘.
bundle of fur. Like human

ADDREES —stalking, jumping, nipping

giTY, STATE. 2P

Trmpa booka are avalatis oty from tho Bepens Soographic Socmy 133 15
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It's almost a collector’s item.

[he Parker 75 Pen in vermeil.
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Teach himtodial "0”
and he'll always have a friend.

O all the important things your child shouwld
learn, there's one he should learn right away,

That's how to dial 0" when he needs help in
a hurry and doesn't know the number. Because
the telephone operatar Is a friend who wants to
help and, what's more Impoartant, can help ln an
EMETEency,

Its impaortant. It may even be critical,
Becauss a frightened, crying child's ability to
dial 0" could save a ife. Your childs life.

Maybe vours,

Tell your child not to be afraid to call. Alter
all, 100,000 times a day, the sick, the injured
and the frightened dial 0" tor help.

We know handling emergency calls is too
impartant a job to learn on the job. 5o our
operators learn in practice sessions, where they
receive simulated calis. How to get pn ambulance.
How to alert the fire department, How to
contact medical halp.

Our operators not only learn how to get the
right help in a burry but, what's more, they know
the incalculable value ol staying an the line,
reassuring the caller until that help arrves,

Of course, the extra time and tralning that
operators receive in order to handle emergency
calls costs exira money, But it's worth i.
Because you know there's always help an the
other end of your telephone line if you dial 0¥
AT&T and vour local Bell Company.

Y
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THE WORLD OF THE
AMERICAN QUARTER HOHRSE

Find out how the American
Quarter Horse can fit into
vour corner of the world by
writing for Tree information
to Dept. NG.

NATIONAL GEOGRAPHICS

k&pt neat clean, handy
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Mlustrated Canadian Stamp Catalog.
Send {en confs for malling.

GRAY STAMP COMPANY

Dept. N6 — Toronto, Canada
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A LITTLE BIT OF PURI‘#;' E:OSE ABOUT LEARNING
l.

A ot of people will give you thes thing
abwt the courage of the first muan whe
pte an oyvsier,

We would respectiully sugsest that
he had nothing on the hiest guv whao
strapped lnomsclt to a poare of ook staves
and headed for the nearest mountadn,

Whoever he was and wherever he
rosimed, anyvone whe's learned that
same old way wall tell vou that if the
first shier had notlimg clse, he had guts,

it foet, untd] gudbe recently, guls was
e ot tenportaeit sengle mgredient in
leprming Lo sk

A dramatic development,

(wver the lost 1 years, o new method
of ski mstruchion has been developod
and perfected at Rallingon,

Woe el the Necelerat ed Sk Methaod ™

formmerly koown as GV H you bave
evin a shrvd of desire, plus enough co-
ardmnation o pick upthismagusine, yin
can learm (o ski the Aeeclerited wav,
Cauts is i Dongéer the pivolal Fegires
1] E5s 18
A great idea.

Toost ] il '-|||.".|.1||1i||:_-' Lkl kil 9 ||::|ir wil
fi i) d [l.l-'ll-l wly bn .'|r|;|.| !-l.:lﬁ.[i;.ll.:_-; ST 1T
the hall, the Accelerated Ski Method
wirrlos yo up o lulbsize drodoally.,

Yourr Tiest besson s on 3% mch imstroe.
blows mbkeis, [ vor ean wally vou ean dut
e o s,

Cnee vou vermmastered the rhythm
aed L'l_ql.lliln::l.i l,."lII'III-JIJi,.'E'II_I. Y o g tw
Blhinch, mud-length, troomng slos, When
vk hivve them conquered, you niiove on
to skis which are standard four vour
worghit ard beagla,

lostead of struggling for davs with
“herringbones™ .md "sidcstepping’ you
will b shiing, unassintiod, n your very
frest howr, You will amaose voursell.

. Some fabulous plans.

IL-L-J.J marg Fa sk 1S el 1m mmrhh

Lt s mlwermiet om e pronsive as

e toid va,

f,_;.;

At killington we've put Together
amsingly inexpensive learn-to-ske
vacations, which melude everything
Bt vornr " log-pode” e lutost fibser-
dlaks shis, mounted sith the most od-
vaneed release bindings. Top quality
bools ard poles. Flundreds of dollars
wirrth of better equipment thon maost
begdininers buy lor themselves,

AL ehiw, plus Nifts, plus lessons, costs
S o a 2oday mtroductory weckend.

o 5 dovs imdd-week, we throw in o
few extras and charge STO, 1 voo cun
wwingt 7 doys, the prive s pust $U5.

Phon’t expeet any miracles with the
weehend plan unless you can put to-
dether three or lowre weckonds back-1o-
huek. Rut ii, at the ond of a S-day mid-
wih viesbien, youdre mof o reasonsably
proficient skier, theo vau pre very
prabeibly vinteachable.

Some Ferrific skiing.

e v Resiem, you' I faned thay kall-
ingdton wion't bore vou, There are four
mpuntaims to shi. Amang the more
thun four doren trails, you'll find the
longest one cast of the Rocky Mis

CH our eleven I, one. the new Kill-
mgtan ganchiola, v the Tongest ki Tift in
the world! And, as vou might expect,
there ure o great many pluces to. rest
vour bones and pick up yvour spirits
when the Hits have olosed,

Fioster (he's our morketing director ) |

| Chandler will send you the focts,*

HFomter Chandler '
435 Killngton Rood
Kilhmgton, Vermont (5751 '

H we know old Foster, he'll nhsgs
lutely buambuard you with brochures,
pamphilets and ol that,

I[ILI.IH’GTEH Vi,

World's cupitol ol learning toshs,
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this weekend?

One of these days, you're going to get fed
up with TV, crab grass, barbeque smoke,
and tnat whole aull story

Youll ook hard at your life style and
ask vourselt, “is that all there 57"

Becuuse when vou're restless, there's
always the usunl. Like why not drive up to

N32870

the lake? Join the chuin gang on the high-
wiay for hive hours bolth ways. Some fun.
huh? Or how about a 16-hour pilgrimage 1o
se¢ The big gime. Worth ! You decide not.
Crame s on TV, anyway, Yawn.

| hen one day vou happen 1o look op from
vour hedge chpping and see the answer
above vour buttoned down boredom

The answer 15 a Beechéraft Bonanza,
Flying off 10 all kinds of freedom. Al kinds
of intnguimg places, All kinds of adventure

“1I'H check anto that,” vou think. You do.
"But whist 15 all this weird stuff™ Can |
drive one of these™
And voure enlering an eéxclusive
fraternity m the very finest pirpline made
anywhere, By anybody. Y our own personal
Heechoralt Bonanea, A legend imour limes

i |!1._"'-.'|.'

S -
) — -

You can Hy one of

What are you doing

The usual? Again?

Y ou're surrounded by personally selected
colors, fubrics, carpeting and appointments,
marvelling nt the quet comfort and un
believable scenery. And vyou're moving
intn i weekend of fun and adventure at 200
miles an hour

Hours before the rest of the world is off
the freeway, you'te in your thout stream or
on the beach. And vou're thinking there’ll
be weekends when
vou ll want 1o stick
around home base.
And just iy, For the
fun and beauty and
solitude of i

Nexl time you're
staring al o dull week-
end, start out on
the biggest adventure
of your life. Head
lor your Beechemnfl
Dedler. Or mavhe
you prefer to go
the route of the un-
coupon below, 1t
really doesn’t matter
which way vyou go
As long as vou go up,
m your own Beech-
cralt Bonanen.

B —— o— —— —— — — —

ity sort of an un-coupon. I it iset aocrime to cut - |
up 3 page i Natonal Geograghic, it aught 1o be! d
Howpwer, wil have & dandy gHt fer you, end wed
[ike vt bo send Toe il Now!
SEND FOR YOUR FREE ARVENTURE KIT, You'l! gl anw &
Ihe masl tascinatling maps of the U S A you've evid
nevn), Arywhare Really & 'un ancl adveniure chart i
sel vy Free frome the dull regtine. A special celculalm
i bhe Ril Ahows you how close esch adventure iy i
pleazan| bours of Seachcraft flight. Ewérything yoo
want i know [aimoad)l abaol flwing s answergd in
this interesting gift Wt exclusively for readers of
Malianal Gedggraphie. WRITE O YOUR LETTERHEAD
T Baech Asrgrafl Corporation, 9721 £ Central
wichita, Ramsas &/20] Ask for the Gaechorsi
Adveriure Kl Qe
Uyt name, Bd-

e o BEGapaticn
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JUDGMENT FROM THE BENCH

Those whio sit In juogment of 3 plano come  Bach's fugues. Rellabliity. above all, will
from many branches of musical TMNgure kard In the outcome oOf every rock
achievemeant. But they all look for the same  Concert

signs of truth to emerge. Toall these points. Yamanha plancs plead
Respansiveness, (or instance, Is always aulity as charged.

calted upon-—especiaily when a new Cof-  yaqe one at your nearest Yamaha oealer
certo Is being tried But whatever you 00 -—0onT sentence your-
Clarity must come forth—as In the case of  seif to Ie without 2 plano. In fact. we'd rath-
enunclating vs BIurring the inner volces of & you buy another plano than no piano at ail,

©YAMAHA

Tamaha Inteffaticnal Corp. BoX 6600, Bumna Pers. Calt. SO020D




ARE YOU
RUNNING AROUND IN CIRCLES,
PLANNING YOUR COMPANY INSURANCE ?

YOUR USF&G AGENT CAN- HELP YOU
STRAIGHTEN THINGS OUT.

Your USFEG agent 15 a true insurance  insurance plans for businesses and
professional. Fe'san independent ||'|:']:~.-':L'Jl_|;1i5 alike '3:-.|.:r'|-..| i hirn wath
businessman of the mghest caliber EC .:|c_|‘|-:_-,_ as you would your docio
e you can trust for comperent wyer, Y our _r‘:-F £G a igent... hsted In
personalized counseling thar helps  wour H llow Pa 1., all him for
ErOfeC SO moch Of winal vou '-.-".".i | s | | I '-'“-’I.I_I-.. |||1. [ll -'|'|. ol If-'l
Business coverages I-r*. office  insurance planming for your protection
buildings and r':r.-.""-r.-*-'. i
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compensanion insurance o ha
surely b 'll.élr'l:.i Your | Il"I_ _. i 2ent
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/enith infroduces
the complete color V.

Complete with a new
Super Chromacolor
picture tube, even brighter
and sharper than famous
Zenith Chromacolor.

Complete with
a new 100%
solid-state chassis.
B "‘}‘_fa#_.. vty
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