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Venice

HEOUGH the lone Novembe
afternoon, rain pours down in the
Campo Santa Maria Zobenieo,

waxing th paving stones. A man

CIOssEs  HIE  SOLEAre '.'.'-T.'.|I[!|'l| m n
black topcoat, pushing a cart and

crving in a melancholy volce, “Om
i

Lhe church, pieeons huddle under the

-

brelio! Ombrellp! the facade o
lamp wing< of a marble angel who
Rain teems
in puddles, in pools, and makes

EEms o be wWesping
FLERY

5 On the suriace ol the

askemn of cire

Carand Canal, where a ack gondola

|li[|"I|||_'- its
“Acgua adlda, the high water

'be word passes gquietly. Heads nod,

wavy towartl Dorsoduro

scian the level of the lacoon, bt
withoul fear or excitement. for Qoods
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By JOSEPH JUDGE
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Fights for Lile

November 172

ndl Wil (1.1

have become o dismal wav of Iife for
Venice The people of the Cannaresin
[istrict quietl
upstairs—it they have on upstairs

In rloom 1]
WTH] piles heavy tides
towarrd the cityv's foundations. You
stand L Storm drain near the
Basilica of San Marco, a dark pool
D11,
vour boots. Swiltly it spreads into a
pond; the pond widens to o wined-
I'Ii:|l|l'|| lnke, It seems that the huoe
oz Marco s
merging under the stons

its thousand-vear-old history

mave their Lhinges

the galheringe oL

|.‘|r_" SR -
I LT

glistening witl wiells up ovet

1 oW iy sub-

weizht ol
FOINE
down like an enormous stricken ship

I'he tide crests over the pavement
of thi stredams under the
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irches of the Doges' Palace, rices past the
arcades of the Sansovine Library, spills
through the doors of the basilicain B gushing
fall, and swallows the gay vellow and orange
chairs of the Quadri cate. With a handful of
the curtous, you wisde toward ngher ground
Most of Vendee, which has memoried the if-
ferent degrees of disaster, hns gone to bed

Thus it may happen on any day in auiumn
ar winter. Engulfing tdes, rare in the past,
now surge over Venice regu
sintee 1960 That recurring whiplash of wind
and water ig, however, onlv the most visible
of many afflictions beselting the =tll-lovels
COueen of the Adriatn

=he 1= sinking, slowly but very surely. Pal
lution eats away at her marble sowdplure,

aAr 300 TIITEes

darkens the vost canvides of her greal mas-
ters. She creaks and cracks and falls apart
from plain old dge. More and more voung
people desert the city, drven out by damp
anid drearv ground-floor housing, drawn by
the lure of dry, Inexpensive moclern apsrt-
ments on the mainland.

Rivals Vie for Venice s Future

Polincally, they reman Venetians, For the
coverning unit, the commune of Venice, em-
braces twio places—the old ¢y, carled hke a
crenellated creature of the den in its lagoon,
andd the broowny growing town of Mestre néead
the northwestern shore, with large industrial
rones ot Marghern, figured by o1l rehineries,
factores, Delching chimneys, and  rusting
serap. Both beauty and the beast have bud a
cliim Lo the future of the commune, dnd those
clalm= seem mutually exelusive. This con-
Irontation between reverence for the past
and industrinl progeess has more than once
paralyzed the city's will

So runs the litany of related ills, a
famthiar to the modern world, bul one with

| Linis

a particular poignancy in the city that scholar
Berniard Berenson called “mnn’s most beaut
ful artifact™ Is she really doomed? Will the
haunting splendor that = hers alone return to
the waters from which it rose?

There 5 no denyving the possibility thit,
without man's intervention, the sen will in
deed clnim Venice within acentury. Yet, after
severnl vears aof watching, I believe the old
serenissima Repubblica. the Most Serene
Republic, 15 going to outwit her fate

she will, at the least, make a neht of 18 A
spirited] International effort has abready e
stored 30 buldings, includmeg ball o dozen

Firnfice Fighls for e

As if eringing rom the Hood, the “lous
princes"—probably fourth«cemury Syrian
warnors—witness a risinge tide from therr

corner af San Marco. Early merchants wnid

eoldiers broueht home o wealth of suach
wvenirs to glordy the basilica—and Venice

Caught with his hoots off. 1 Venetinn get
a egvback ride throagh o November Qood
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Men ol the wharves-
the Yenelian work force-
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Lorenzo Dona dalle Rose extends n gracious
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of Spain. "By Titian. He lived around the
corner here, a few hundred wyards that
way, Titian, that is, If be came in here right
now, he'd know just where to sit.”

Only one of several glass showcases in the
place was empty, a large one near a wimdow.

“There,” said the count, pointing, “was the
most marvelous collection of porcelain. 1 had
o move ik Look here.” We went to the win-
dow and gazed nmt the looming wall of the
church of Santa Marin Assuntn det Ceesaath,
cracked and threatening just across the canal.

“You walk in that church, it goes boom,
boom, boom. The waters have eaten o great
hale uncder it That wall, if 1t ever fell, would
have smashed all my lovely porcelain”

One has the feeling that neglected Venice
herself might crack in the clumsy hands of
change. The city was built just out of the
reach of the highest tides, one to four fest
above mean sea level She survived because
her aristocrhtic rulers understood aned re-
spected their unusual envirenment.

The long S-curve of the Grand Canal is in
factan ancient channel between 1slands; most
of the canals are deepened passages between
the 115 islands on which the eity took rool As
longe as the lagoon remained the same and the
movement of the tides was predictable, Ven-
ice’s margin of safety was small but amaz-
ingly durahble,

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 hifetime of living men.

Many Forces War on Venice

Yet the entire question of what is wrong,
anid what must be done to correct it 1= 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
industrinl complex at Marghera will depend
upon the steps taken in the lagoon to combat
the sinking and the sen

When 1 asked Dr. Giovannt Maraff, head
of public works for Venice, about the sub-
sidence, he smiled wanly and said, *The la-
goon is treated like a military secret, but I can
tell vou what is known,

“The Venice region has been sinking for
a very, very long time. The sea level is also
rising all over the planet, due to the melting
of the polar caps. These two events account
for only half the measured shrinking of our
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safety margin. Other forces are also at work "

(e solid suspicion shared by most ohserv-
ers, and supported by cores drilled in the
lagoon bed, is that much of the sinkine 15 due
to the mammeoth thirst of mdustry for fresh
witer. Some 70 wells at Marghern alone bring
up billions of gallons every vear.

“Huge pumps ire buried in the ground,” a
conservationist lold me, "and theéy have been
drawing the water table down at g fantastic
rate, between thirty and fifty feet since indus-
triadization began The substrata of sediment
under Venice has bowed and the ground sub-
sided, and it i impossible to push it up again
by pumping water buck in, We bave Lo stop
pumping now and live with the damage that
has been done "

Meanwhile, in an effort to reduce use of the
wells in the Marghera arva, privale industry
has begun construction of its own 12-mile-
lony agqueduct from the Sile River. One of the
proposed items in the pending legisiation

)4
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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-
tions, the independent but government-sup-
ported National Besearch Council (SRC) has
turned to 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 like 1 modern doge by enrnest voung
men 1n white jackets.

Tides Hold Key to City's Survival

Amid the baroque splendor of a large room
in the Palazro Papadopoli, | talked with Dr.
Roberto Frassetto, the appropriately dynamic
siientist who heads the Nre's Laboratory for
the Study of the Dynamics of Large Masses.

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

Neational Geagraphic, November 1972




Labyrinth of canals laces the
center of Venice, The city’s main
boulevard, the Grand Canal
snakes past dozens of palices
anil churches

To keep out the sea, centuries-
old homes of Venice emplov
ingenious stratagems. When the
water level was 39 inches lower
than it is today, a layer of =stone
kept modisture from rising into
the porous brick walls, Now
owners must raise first tloors to
make them habitable, Some in-
serl lead sheeting o stop the
seopare of water mto the brick
Here plaster has been crumbled
by the wakes of motoarboats,
which far outnumber Venice's
40 remaining gondolas

Dr. Frassetto's laborstory 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-
tien in thatl sen—something ke water rock-
ing in i bath. This movement is superimposed
on the regular tdal fow resulting from the
pull of the maon's and sun's gravitabional
fields. And there is the sirocco, buffeting the
shallow sea and driving it to surging lévels
When a combination of these forces is pulling
in the same direction, they create an over-
whelmingly powerful force, as on the undor-
gettable fourth of November 1966,

“On that dayv,” Dr. Frassetto said, “there
wis a terrific storm raFing over most of
northern Italy, the same one that deluged
Florence. It flled the rivers and pumped
wiler through them into the sea around
Venice. The engine for the disaster, though,
wis the wind, blowing steadily for dayvs until

Venice Fighes for Life
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it mounted to a funpus 60 miles per hour.
That violent wind out of the southeast created
iosurge 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 constroe-
tion, with the cooperation of IBM experts,
of an enrlv-warning system.

“What we can do now,” =aid one of the ex-
perts, “i= to tell the computer what & going
on in the Adriatic at any given moment, and

then ask it what will be going on inside Lthe
lagoon at Venice six hours from then.”
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“The lagoor
Moy | don't miean only moving and Lhro
dimensional. I mean alive, with certain di
rermible moods that dely mere number

| found this true when I went one sunlit
gilerndin inlo the sowthern balf of tha ILETH N
L phantasmagoria of haunted slands rising
nto view, dwindling from sight., =eeming U
lia =15 |'I|l|l i between woler and sky as o
hoat churned an endigss wake acToss an end
tssoseil Here tn centuries past were bastions
rudrching the imtersectons between clhianne:
it now many are deserted. Lazziretio Ve
+h qmd  Sant Soirits eramble awav in
il birsken: brcks Same 1=iands thal
wre ot - abandoned have been given over |
uses that add to the melancholby of the regom
Poverlia 13 now 8 home [or peed pPeojie. Sin
ICTOSs LoOWard =an Ciemente
both mental hospitals: It = &8s though the
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s Ay Gn introduced hmsell
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half-decked fAshing boat, "A
Venetian design.”
We walked through the dark shed into the
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REAT NATIONS leave autobiogriphies

e Lieeer ats, saed 19Lh-century crilic folin
Rusktn. Nowhere iy this more bre than in
Vemice, a community created by mevrcirants
and seafurers

Al first, the vepublic looked past Lo Lhe
Cohrrstaagn captal of Constantinople, s
ptding star in all things beautiful. Follotwing
that light, Venetians clothed their omwn
Byaarline bastlica of San Marre tn garments
af shimtng mosaic. In one r;:.r' its 13th-century
cpolas (left), the story af the creation
urrolle in 24 episodes; they appear counter
clockwise, beginning in the top panel of the
imner ring. Tiny squaves of pold Leaf under
giass form the ghistenang backpround

Umless drastic steps are taken, half the
cily's FO,000 weorks of art will be domaged
or gesbroved tn 30 years by pollution, amidily,
gnd decay. The dolorous warning comes
Frovie UNESCO, Lhe United Naltony cultural
organication. Acceptimp the challenge, privode
graps an Burope and America have already
aided the lalians e suving 30 pelaces,
hureches, and fralernal bally, and restoring
micrd (e 1,500 parndines and murals ol a
cosi of 2 million dellars

Giolden Legacy
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BI ALY WAS A BHYWLIKLY to Fenelians, 1oho sough

[he foremost artists of thetr dav o embellizh homes ana pulin
"-'|'-"I-i'li-'-'_|.:'. Jr.|:;'-"- I.-_._ll._:.ll tixiv. Exosel o .'-'I:' T el il g
Palas==n {Cogntarmns del Bovalo. the restdence of a vwoble famaly
i the early 15300%, Today, [ike many rexfoved palaces, 11 1
drvidled inlo apavimients and ofices—syérved Dy an élevialon

(i the ceiline of the Colleeto, a hall 1n the Do
Palace, Mars and Neplune Rank a Gon, the symioe of Venice

s Pacle Veronese represended Veneliaon potwer on
land and seq 1n the 1570 s—vintble proof of the republi

{1 111 i I
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Hils DGk migitt bo
before St Mark, as in thas
| Bth-century pold coin (left),
Bt e expected homage
from other men (helow)
Here tn the Collepio he
receives amboisadory,

.Il'll [LERE TS, amnd o Ei 5

rll x ol e |-I 3
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HIP OF ST, MARK sails onin an
exguisite jeweled enamel (below), a detai
from the Pila o'Ore, the gold altar sereen

of San Marco. fn AD. 828, Venelian

eend has i, enierpriiing merchanlys stole

5t Mark's body from Alexandria and
rromghtl o Lo Venece, Frowd crlizens raised
the basilica 1o enshrine the evgngelizt’s tomb
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patnting by Giuseppe Fleint But Veneltan poter wa

Femace was soon to becomi glready om e wane—Aager

i FELSOT OF NEasure, Jamoriia .'|'.J..".- ._|'.--r||.|r.':j!|' F Lol _ ' ¥T,

for @ls courtesans, eamiang ortuguese roundime of the
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thal lasted For six mionth i last doge gueliv-surrendered

Wisks a4 saen on o conplie af fo the maghi of .|'r||'_|’-|'-:'-'l-|‘i.

right, preserved the anonymity  ending the 1, 100-year-pld

af reeiery Venelian Kefabin
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BUDE OF ANGELS AND OF MEN, Vence

holds breaswres Mgl lov bare the medieval soul
and the Remaissgnce mind. Fasivdoned in mosaic,
a Stx-termged angel on ¢ San Marvco vaull reflecis i
sfrtrelwad yearning of (he T30 contury, fhe revrvad
focus on man n the T3th century s (lustrated
i Leonardo da Viner's drawmng of foman praforiion

41 desten wyed todov as a yymbol of the unidlv
af man and the universe.
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L- HINING WITH ITSs OWXN LIGHT, "Enthroned
Madonnag gnd Chitd” "--"L'.I'r."rr.'- the bastlica of Sania
Waria Clorioa det Frars, for which of way painted tn
1488, Creorivaiime H-'..r.'u --'.'.'Jgur.l.' the plav of (1ght on rich
fiabrics, on flesh, and on golden mosqics—Iuminous
q_‘!}:.l Ciy T l|"l-'-':':r-|ll.'_ |'i'|. |".I £ W5f |".'I'- 'lil ."'.!rr"-. |.|":'r. |'|'.III|':I'|"|' .|'
vigrneshes. Painted coliimny eciio hose carved on Lhe
tlded wood frame; dlrvers of landscape appear al the
sides, .J.J'.Jm._ to the realiswm, St Benediel's iivect stare
drowes the vtewer anlo the gilarpiece. Aclive for more
thar fifty vears, Bellimy tawght the nexi genevation af
masters, inclwding Dataan, greatest of Yeneltan painters.



N JGMATIC as the “"Mona Lisa,” Grovpione's
mystifving landscape "The Tempest,” tlltimineid
by a flash of lghtning, porivavs no knotin
restoricad or Biblical story. Récent X vavy veveol
thal the qriest first pointed o nude bather whire
e soldier note stands, The small oil, created
abent 1503 for g private home, caplured thi

beauty of walure il pormled future painters

toeavd the goal of pleasing ordingry people

]



(Continued from page ¢i7)
occurred 1o the lagoon Dozens of barene had
appeared, their wet mud glistening like the
bummips of whales; fishing weirs that had been
submerpged stood out stark and wet; boats had
come Lo rest on the mud; men walked, with
hoes and buckets, to harvest clams,

“The barene here used to be covered with
grass,” the old man sald, “but in the Jast
fifteen or twenty vears it has all changed.
Now, nothing but mud, and fzh that reek and
taste 50 bad vou spit them out of vour mouth
It ts the same with the boatvard. When [ was
voung, my father hod fAfty or sixty men at
work here. Now loek, vou came in a plastic
boat through a dving lagoon”

Rivers hveried for Defense

Centunies ago the Venetinns of the re-
public regarded the lagoon as their fortress,
Fearful lest it fill with silt and expose them
to mainland enemies, they diverted the Brenta
and other rivers that once flowed into it,
leaving only a trickle in the old channels
It was a tremendons engineering feat. But [
learned {rom a clty engineer responsible for
the Venetian water-and-sewer svstem that the
old, dead rivers now ereate i sertous pollution
problem.

“Une thing that is 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,
small streams flowing into the lagoon contrib-
ute o this problem. One of these is the Mar-
renigo, which bow brings not only domestic
waste from Mestre, but also o great gquantity
of agricultural chemicals™

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

“The canals are far more polluted now than
they were 400 years ago.” the engineer ex-
ploned. “With a smaller population, the tides
working like brooms, the water clear and
pure, there was never a problem in old Venice
The first piped water svstem was installed in
1884, ond five vears later we had our brst
pollution problems: Even though about 60
percent of YVenetinn houses now have septic

svslems, they still empiy directly into the ca-
nids—and these days they empty 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 1o another
problem, a round robin that miroduces what
a friend called Ya particoiar humility™ among
Venice experts. How did it all start?

The Venettans of the republic understood
perfectly that the lagoon was their very at-
maosphere. They established 1 commission,
the Mamstriacy of Waters, with almost divine
authority. I it failed, the remedy wns quick.
“Here 5 a Magistrate of Waters," said the
dope as he introduced a new commissioner to
the position. *Weigh him, pay him, and if he
miokes o mistake, hang him."

At one time there was o prison sentence for
putting so much as a pole in the lagoon with-
out permission, Debris might gather around
it and start a swamp, the Venetians said Tt
wne even forbidden to talk about the lagoon,
n rule probably based on military security,
but under which, one cynic remarked to me,
the whaole of Venice would now be in tal Be-
hind the talk, though, emerges o tale that
began near the end of World War I, when the
ancient city was at her lowest ebh.

Troubles Expund With Industry

The 18th century had been idled away
with the buffoonery of carnivals, when all
Europe came to play in the lidentious at-
misphere that provided both a living and a
winy of Hie for the once-noble city. During the
next century her French, Adstrian, and
Itnlan masters did little to give her economic
life, other than inserting a few ugly fuctories.

In 1917 three wealthy and influential
Yenetigns cume forward to lead a rensis
sande. Conte Gruseppe Volpi, Conte Vittorio
Cimi, and Senator Achille Gagma believed
that the salvation of Venice kay in building
lactories acvcessible by shipn They looked 1o
the muainland and two small towns, Mestre
and Marghera, where no more than 20,00k
people thea lived. Al Marghera they filled in
the lagoon and located Industrial Zone 1, to

Glorions visions of a genius, recently restored paintings by Jacopo Tintoretto ennch
the great hall of the Scuola di San Rocco, “The Resurrection of Christ™ hangs on the
wall;, a mirror reflects Cld Testament feenes on the cetling. The artist, with broad beysh
strokes anad “fariose entuotaamo,” fimshed 25 huge canvases here in six years- U art

historian accused him of painting with & broom.
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smoking refuse, wrinkled the alr with iis
fires, and through the distortion I saw aold
Venice, her distant campaniies Hoating like n
dream ol beauty at the mm of vision.

“The lagoon has been humiliated and
wounded by man,” Signor Rosa Salva said
In the davs of the republic, everything was
marshland, shallow, cireoitous, from the
Hreenth to Lhe Sile. The tide hiltered 1in and was
softened by the twists nnd tarns and sponged
up by the barene. MNow many of the mud lats
have been filled for industrv, great areas
have been diked for fish ponds, deep channels
have been cut We have invited the <¢a to our
dovrstep. 1 don't need a computer to tell me
the resaft”™

Migration Creates Another Dilemma

The monagers of Venetian
wounded by sharp blows in the presc and
hounded by conservation groups, feel badly
put upon. Ginngincomo: Pancing, the presi-
dent of Lone 3, an expansive and voluble
man, poured a brandy and pronounced, “So
many countriezs want (o save Venice hécause
they have ruined their own.”

He went to the window of his office. San
Marce's campantle was rose and gold in the
twilhight behind him. “You are looking, sir, at
A despised man, but am 1 lees g Venetan thin
the rest of thems To manv, Venice 1= this,
vou see. But Venice does not finish
here, 1n the historic center. T he city comlinues
an to the mamland. Other countries have
the luxury of thihking of Venice anly in a
romantic want o
and 1 agree it would be a crime to destrov

industry,

W bk

wav. T hey save her

viudience and sctors in their own
drama ileft), Venelinns hear a dis
citsien of nabonal legsiation (o
A proposed bill would
ssure 4(X) million dollars to help
hnance 8 sewer svatem, mobile dilies
al lagoon entrances, amd residential
restoration. Venetians also seek 1m-
proved (ransportation—a
O T Ed |
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‘For love alone—that’s why the
canils were conceived,” gondoliers
proclaim. Lackite the poivacy of a
gondoly, this couple find their own
world in o waporetto, or witer-hus

venice Fights for Life

any of Venice's beauty or her great treasures

"But Venice has to live She has to work. If
people have left beautiful Venice for uglh
Mestre, it is because of need, and desire for
cars, comifort, and freedom. But thev are still
Venetinns, A lot of other people take their
Ll

pace, people from oulsicle who cian atforr
enjoy the beauty, Bul if evervone who goes
i3 Venetian, and evervone 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 1s troe,
that's the end of Zone 3, as far as I'm can-
cerned, but not until someone knows for syre

Ul tell you something,” he continued
*"Withoot mmdustry, we are all dead bere
Fvernvone will leave but the tournsts. Do we
wanl to leave Yenice as a place that is onlyv a
weekend haunt for the rich
world, or a5 a place that 15 truly alive?

On the Feast of All Souls, the people of
Venice gather chrysanthemums from Hower
stalls along the wide walk called Fondamenta
Suove and hoard a free boat {or the shor
passage to San Michele, the isle of the dead
All dav the boats pass back and forth be-
tween the city and the wal
graves shaded by magnificent stands of tall
SErEEn CVPresses The {nmed COIMpMIsEr tgur
strovinsky hes on San Mochele, and | thought
I would take some flowers to his grave

Un the boat. T chatted with an old woman,
ruddy, and sad of visage. Her
eolden fowers, wilted and tinged with brown,
nung straight down from her lap

"I'm a Venetian,” she saud, 1T Venice sinks,

peaple of the

ed 1sland, 118 many

NeAvyY sl

b






Ehalledd by Hime, |

Tprogress,

Cerimicd  bs




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

She gpared ncross the lagoon, toward the
distant trees and towers riding on the haze

“I marned a man from Burano,” she went
on, “amd had three dageghters and two sons
One of my daughters moved away, over
there," She pointed to the mainland “She
pays 54,000 Jire a month for a decent place.”
At 580 to the dollar, that comes to roughly
=85, “In Venice, a decent place costs 70,00
to %0000 lire, How can Venetians live? 1
don't know, But how can they leave?”

That afternoon 1 wandered the sunlit
cemelery, Lthrough a marble surf of nomes
entirely, unequivocally Venetian' (poage 625)
It 15 o port of the Venetian character to be
fastened to thelr aty, to the memory ol the
Serenlssimia, to their lagoon, to every stone
anid every bridge and every cat that prowls
al midnlght. Yet, in sad fact, almast 70,000
have left in the past 20 vears—including 71
percent of all thoase under 43.

“It is the first problem of Venice,” Mayor
Giorgo Longo had told me. "Not the high
tide, but the exodus of young people. There
iwre 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 feel, every-
bhody wants to live in Venice! But not in
damp miserv,”

Wurtimne 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 lost a full third of its popula-
tion, turned up persuosive evidence that
those who 2o are fieeing badly overcrowded
housing or ground-floor apartments subject
to the curse of floodwiters.

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

The architect said that the great palaces
are also underpopulated several months of
the vear—"a few old peaple ratthng around.

some of the palpces have never been on the
market, never, in a couple of centuries”

[ asked u friend who lives in & comfortable
apartment near Campo Santa Maria Zobeni-
w0 about the outside of her building, which
was literally falling off.

“There are three owners inside,” she said,
Yeo wie would all have to agree, and then get
the necessary permissions from the city
govermment, and then speivl a fortune, and
thien our taxes would go straight up. Letit fall”

Talented Briton Comes to the Rescue

The HNustrious basilica of Santa Maria
Gloriosn dei Frard, named for the Lesser
Frinrs of th¢ Franciscan Order, holds in o
vast intertor the revered monuments of
Jacopo Muarcelln, killed while leading a
fleet ugasnst the Turks, of the sculptor
Canova, of the immortal Titian, and of many
other heroes of arms and culture in the Vene-
tian puntheon. Among its artistic treasures 1=
o marble lunette over the exterior door of the
Corner Chapel, a Virgin and Child flanked
by angels, a work of art so exqguisite that it
was once rumored to have been made by an
artizl from Tuscany (preceding pages),

I found the doorway covercd with a poly-
ethylene skirt Inside, ladders led upward
through a scaffolding to a platform where a
white-jacketed man and twa women seemed
to he preparing {or an operation. The man
introdluced himself as Kenneth Hempel, an
expert in ot restoration from  London's
Victona and Albert Museum. Before us the
Virgin and Child made a forlorn appearance;
ash-black hands gnarled by corrosion and
faces blackened by pollution sugeested an
unknown tale of some terrible leprosy.

Mr. Hempel patted the head of the Ma-
donna “T'm afrand 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
a machine that whirred like a mixer. Then
he held a pencil-thin tool that resembled a
dentist’s drill, manipulating it as carefully as
a surgeon across the cheek of the Virgin. As
the grime and black disappeared, the lustrous
marhle emerged.

Fragile mementos of bygone splendor, Rennivsance goblets such ps these graced the
banguet halls of English Jords and Indin’s Great Mogul As the plory of Venice faded,
craftsmanship declined Now glasshlowers on the island of Murano create souvenirs for
touriss, who come in ever-growing numbers during Venice's glorious summer season

6.6

Wil R B LdEE

Nutiomal Geographic, November 1972







\ 2 e
UL PR 4
- ’ "'l-‘ .19.#
el 0] - '

. LR Ll -
f;‘ _‘rﬂr,l.-;, ﬁ ,

Ll Ry

LELEE T LRI

¥ b L
ﬁ )/'-'r wanie B wiwie

iy .

Fampered pigoons o A
s Il o voung—I
I | [\ 1
| ] rel
| i = b
Memornes linger 5 L\ §5T
Il BTl |
<land of San Michele. Crosses
nan Lathil ¥ 1 | |
it Itel sl he L
Lirih el I
| | illed j
| Ml ees  Thi st
1t st Vien r I
§ o1 Al il




*TU's n mmenious machine, something like
i sandblaster,” Mr. Hempel =aid, “It shoots
put minute elass beads that bounce off the
marble rather than cut”

No church facade or outdoor statue in

Venice has escaped the terrible stone cancer
that afflicts the marble It sometimes seems

as though heaven itselfl had collapsed and
sent tumbling to earth a legion of cracked
angels, faceless saints, and crumbling mar-
tyre. Though there are some promising de-
velopments, no completely reliable cure has
vel been found

“The Venetians emploved Istroan, Carrara,
and Veronese marbles” Mr. Hempel said.
“They are all basically made of the same
stufl, ealcium carbonate What happens is
that sulphur oxides dispersed into the air by
the burning of coke, coal, oil, and petroleam
mix with moisture and form &n acid Lhat
comes into contact with the marhle. Any soot
in the air becomes involved in the whole
thing and encapsulated. A chemical reaction
takes place—finally u small plece of marble
blows off, and we've got stone cancer.”

Can Factories be Blamed?

Muost Venetians are quick to point accusing
hngers at the smokestacks of the petro-
chemical and coke factories of Marghera
UNESCO eslimated that each sear the in-
dustrin] 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, unstradned. Or does it# Other experts
cxplain that the prevailing winds are from
the sea, not from the land, amd if anvone 1s
getting thoze acid-laden clouds, it is probablv
the Prduans

The once lucid air of Venice is, m any
evenl, a heady chemical brew of salt-laden
humidity and various sulphurous pollutants
arising from a variety of sources—industry,
motorboat engines, and, above all, heating
units in hotels and homes that, untl pro-
habited from daing so two vears ago, burned
the reeking cruce ol that gives much of
urhan Italy it distinetive odar

“Tt all started,” Mr. Hempel said, “when
the old Venetians cooked their food and
warmed themselves at their fireplaces ™

And it continued untll Venice, before the
disaster of 1966, wax like a noble lady dying
a hingering but a genteel death, something
like Camille’s Bat on that single November
dnyv, she aped o century

Venice Fighta for Life

“In a way, though, the great storm was a
blessing in disguise.” =aid Professor Fran-
cesco  Valcanover, the Supenintendent of
Warks of Art for the region. “We woere at lasy
able to do some things "

One of the first things he did was open a
large ari-restoration laboratory in the aban-
doned church of San Gregorio. In the vears
since, many famous patients—wrinkled and
cracked Titians, stammed Tintorettos, grimy
and splotched Tiepolos—have passed through
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 Tintoretto
performed dne Of those feats of human en-
deavor that stagger the modern mind.

Contessa Querina OQuerini, a charfming
woman who works al the specinl laboratory
set up i the Scuola, told me the story

“This was one of the six Scuole Grande of
old Venice They were religious and charits-
ble fraternitics, often quite rich, and good
patrons of the arts. When the great hall up-
stairs was fimished, 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 [or the
rest of his life. The deal was made, and he
painted like a fury for the next four yvears
Have vou seen what he did#"”

Viewing the Sistine Chapel offers the only
comparalile experience to mounting the m-
mense marble stairs of San Roceo, catching
the first glimpse of a distant glory of paint
and gold, and stepping fmally under the huge
cethng on which masterpieces march, row an
row, separated by gilded and intricately
carvied molding (page 621) How could one
man do it at all, moch less in six years?

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

In the laboratorsy a number of the paintings
were heing backed by new canvas, cleaned,
and retouched That close, 1 could see the
furious brush strokes, the blurring of line, the
repainting that had resulted from such pro-
dirious labor A hand with six inpers. Let it
be. A long sword in an angels hand, bat at
the wrong angle. Pamnted, not out, bul simply
over. Two feet on one angel’s leg. He fies,
not wilks! The work of a man n an ecstisy
of creation. Little wonder the contessa calls
him “terrible Tintoretio,”

Venice, the old sorceress, his other magte
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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 senson at the homes of
friends; elderly ladies taking the sun and thin
tea wlong the Zattere, speaking French to
smill poodles wearing knit blankets Onee,
near the Salute, 1 passed the aged poet Exra
Pound, peering with incondescent - eves
toward o future beyond either politics or
poetry. (r was it wowiard 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
polden barge, the Bucintorp. The boats and
barges 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 in the stern of his canopied
barge and delivered i congecrated gold ring
to. the wuters, intoning <o all ¢ould hesr:
“We weid thee, O sen, in token of our true and
perpetual  dominion. " Divers went in
shortly afterward to retrieve the ring The
man fortunate énough to find it could keep it
The doge returned to his palace, his city secore
from the waters that were her fortress, her
life. pnd heér treasite.

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

Amedeo Memo, my gondolier friend, picked
me up one dav, and we set off pcross the la-
Foon toward the Armenian monastery on San
Laezaro. which Byron loved so well As we
drifted 1n silence through the still afternoon,
I thought of other cities strangling in cars,
suffering thdal waves of commuter traffic,
with povertv-stricken and decayving hearts.

The trath struck me that with all the Aood
and decay, Venice still lives one of the iast
privileged lives pn earth.

The truth also is that Venice must somehow

survive because the world cannot afford to
et her die. A< Memo sud, “1 man cannot
save Venice, what can he saved” D

Gilt of thanksgiving to the Virgin, Santa
Mara della Salute—here mantled in morn-
ing mist—was rased by Venetans who sur-
vived the plague of 1630 If those wha fight
to save the city succeed, Venice hersell will
be a hiving tnibuie to their concern,
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the Galapagos

AND JAN MACFARLAND

AN TOUCHED MY ARM. We stopped
n 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, rhythmic groaning The voice
of the tortoise, barelv audible nbove the roar
of a nearby gevser, floated up from the wide
cloud-filled caldern of Alcedn Voliano on
Isabeln, one of the 13 major islands in the
Cranbitpagnies archipelago

We kept hackmg our wayv through dense
vegelation down the caldera’s inner wall, At
Lhe bottom, where seattered fumaroles beleh
hot gases, we found thié source of those sad
and haunting sounds. Thev boomed from the
throat of & male @ant tortodse in the throes of
4 mating attempl

Through the mist we picked out dozens of
the dark. domed reptilians Like walking
boulders, they moved ponderously through
the sparse grass and black volcanic mcks af
the caldern's Aoor, Some were mating while
others lumbéred toward muddy poals where
thev-would spend the mght partinlly rmmersed
i the ooge

Isolation has long protected the unigue
wildlife of the Galapagos. Ancestors of these
tortolses probably have shuffled across this
wene for hundreds of thossands of vears
ow, no longer shielded Dy their remoteness,
these giants thot may live more than 150
vears are confronted with an uncertam futare

We had come th the Galapaeos to study
the ecoloey and behavior of the ittle-Known
beasts, the heavywelehts among the world®s
cold-blooded land animals Because ol their
(Contimuwed on poge B34

Sticking out her neck and legs, a
Cralapagos tortoise mxposes wrinkle-
dwelline ticks to Iwo small ground anchies,
The aunthor discovered this example of
mutually bepefcial behavior during a
ra-manth stucdy of the reptles, an imperiled
spachés that man now hopies o save

} '-I :.l"-.l.‘
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Her baby in a hackpack, Jon MucFarland
|

CYnied] NI FEnin Lol Lo Irekkine wilhh
Mristiandd ATRRSTR o '|_._ 1 Il.:l i i il
Lsalapneo=  Islands, belpen | thi

habats of the archipelag | s o LMY MY can
viving tortolies (leftl During the firdt year of

i, Thetoak i 16l §6F tii Sirth ol
claugnter Bennell, who then became a regular
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The sun drops Hhe a bullet over Sant;
Lrue,” recal i author, who with hig famil
made camp many times i the islaned 5 tortoise
L [t LiTer A e py il alew. In
Mackariand {eeds pranes to Bennet
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LIKE BOULDERS i1 woowlain stream. Llortoises beaed shal low

wireiln in the caldera of Aleedn Volcano on Isabela Island,







Fide

Fitting form to Function, nature
pives saddle-shaped shells and long
necks and ligs (anbove) to tortolsed ol
arid Espanola 1sland The fared car-
pace enables them o siretch higher
foor Tiwadd than thedr dome-shelled cous

ins on more densely vegetated slands

\ curious visitor on Santa Cruz piyvs
v socin] call on wary Benmett (fae-
ing: pagel These [ornging vegetar-
uifis, the MoacFarlands soon learned,
wintilil eneerly devour socks, onder-
wenr, and evien diapers

Delicious, gaping vawn svmbaolizes
the tortoises’ indolent pace. Sleeping
consuties ahout 16 hours of each day
and funnz the rematnder e cred-
tires usually travel only a few hun-
drml vards in search of n meal. Ciked
dirt from occastonal mud baths prob-
ihlv deters ticks and mosguities

National Geograpiue, November [972



enrlangered status; the worioises neerd protec-
ton and help m multipdving. Cir research
has already Degun o provide a basts for
strenethening conservation measures,

When voung Charles Darwin visited the
Islmficls 1 1835, he noled structural varnalons
i animals ond |IIE!.I'II:=' Lt Ve impeius o
his litter theory of evolution by natural selec-
lHon* Darwin's journals contidn many acute
pbservabions about Greoclielone elephantofpis,
the reptilian Methuselah whose descendants
we found congregmted mm Alcedo Volcano's
muiddy poois. Since Darwin's time, man bas
atitled thetr voloes on two islands, and the
surviving populations fmce greal perils

Now Lthe Galapasmas belpne to Ecuador. In
August 1960 we tlew westward from Guny-
aguil, the naton's major seaport, 1o the air-
port on Baltra Isinnd imap, page 634). With
us came Bir. William Reeder, my advisor
from the Zoology Department of the Univer-
atv of Wisconsin. During both summers of
olr two-vear study, supported by the Na-
tional Science Foundation and the Natonaod

Ciexlicotlon of the CGalapagos

Lrecgraphic Society, Dr Reeder would work
with us The research results would constitute
my doctoril dissertation,

Based at the Charles Darwin Research Sta-
ton il Academy Bav on Santn Cruz Island,
we commuied by boat among the islands and
trmmped hundreds of miles over Galnpagos
violeitnoes, observing the viarious life phases
of nine of the eleven known surviving tortoise
porndlalions, or rmoes, o Werm aometimes ysed
Iinterchungeably with subspecies

soon ofter arrraal, we made the long hike
into the td-square-mile Tortoise Beserve on
the suthwestern Aank of Santa Croz: Here
ltves one of the larpest remaining tortoise
populations, 2000 1w 3000 individuals,

From theé field camp we hoad set up, we
maie two- and three-day hikes over most of
the Tortorse Beserve. The Santa Cruz tor-
toldes prow as hig as any in the archipelago
We were =oon miving names and nombers to
huge old males, some almost four feet long

*Atan YVillbers told of Dorwins wocld-mrdling quest in
thie NATIONAL GRoORaFIN, Defober | D60



and weighing 300 o 600 pounds, and to
females that seldom weigh half as much

The living was superb. Davs weére sunny
Showers fell mostly at night. The screenid
sidles of our S-by-12-foot tropica] tent |Fro-
viderd davtime mir conditioning. We ate wilid
burro steak, wild' pig shish kebab, and im-
mense quantities of broiled goat,

Chir hirst vear was complicated—delight-
fullvl—by the arrival of our daughter Ben-
nétt From her carhest months, Bennett ¢heer-
fully accepted being backpacked over rough
trails (page 6351 We changed her diapers in
dinghies, on the backs of tortoiEes, ol on
large rocks and wiler cans

Tortoises PDole On Easy Living

We found that the mant tortoise leads o
generally peaceful, lazy life. He wakes be-
tween seven and eight n the morning and
basks in the sun for an hour or 30 as his bulky
body slowly warms. The rest of the day he
spends grazing and browsing.

The Galapagos lorioise consumes o great
variety of foods, some of them seemingly
unappetidime. He eats stinging nettles with
gusto, and gorges himself on the crab-apple-
hke fruit= of the manzanillo tree, the same
manzarillo whose sap causes severe skin
burns and occasionally even death 1o hu-
mans who unwisely sample the fnuut. He rel.
Ishes, ton, the fallen fruits and the spiny pacds
of the prickly pear, avoiding only the heavily
barbed voung plants

The tortoise usually retires at the genteel
hour of four or five in the afternoon, speni-
itg the cool night hall-submerged in mud or
wiler (piges G367 or burrowed nto dense
brush. This keeps the unimal warm for as
long as possible through the Galapoges night,
when temperatures may deop as low as 50° F .,
and the conserved body heat probably mds
digestion. A= with other reptiles, the body
temperature of the Galapagos giants is largels
determined by their surroundings. Their
metnholic rnte rfises as the envirmnment be-
comes warmer, and falls as condittons cool.

Cunous crentures, tortorses are inclined to
investigate anvithing new in their environ-
ment, We were returning to camp from a hike
once, and Jan had wone ahead. *Hev, come
here!™ she called. “The whaole place has been
mangled, and I 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 littered the floor. The big fellow had
demonstrated s brute strength: A five-gallon
steel can lay smashed flat

Not much happens, however, (o interrupt
the tortoize’s normally lackadnisical life-style.
Une disruption is the mating season, a pernod
that varies from race to race hut usually oc-
curs between January and Awgust. Then the
rutting male tortelse stalks about looking for
mufes and spiffing the amr {or thelr scent.
spotiing: a female. he chases her down and
usually begins courtship with intimidation,
ramming her with the front of his shell and
mpping at her exposed legs until she draws
them in, immobilizing her.

Different races of tortoises start nesting 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 adeguate
warmth for incubation. The tortdises an
Santn Cruy nested twice o vear, laving from
two 0 seventeen eggs—an avernge of ten—
in each nest

Maother Feathers Her Nest With Mud

We followed one female for ten dave during
her mest-digging attempts. She kept striking
rocks, and would stop soon after nightfall

One day 1 tired of walting and went nest
hunting. Returning, | heard lan calling softly
from the tent

“"Come around wide and stay low," she
sl T think she's going to make it this time.”

I crept slowly to the side of the tent and
whispered, “Where is sher™

“About 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, measuring. Her forelegs held the
front hall of her 130-pound body rased above
the ground in an unchanging position. Her
urine softened the hard soil so0 she could
shape and mold the résulting mud to make o
hrm-willed cavity,

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

Suddenly out popped a spherical white egg
about the size of 0 billiard ball. It dropped ten
tnches to the bottom of the nest and landed un-
scathed. The thick, gelatinous fuld éncasing

Narenal Geagraplie, November (072




it acted as a tether to the female’s tail, slow-
mg the dewent of the eee and cushioning it
upan opact,

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

With cautious; dexterous sweeps she ma-
neuversdd the stacked-up eggs mnto a single
laver agross the hettom, Finally, she packed
mud over them in a covering six inches
thick. enough to moderate the heat from

the sun-drenched surface and keep the em-
bryvos from cooking on hot davs. Dirving (o
the hardness of clay brick, the mud cap prob
ably shields the nest cavity from the loss
of moisture, without which the embryos
would shrivel and die

I'he ey menerilly hatch between mid-Jan-
wary and Late March. 'We found that incuba
tion time for varoos clutches ranged [rom
three to eight months, the longer periods hav-
ine-a relation 1o cooler weather

The tortoise finished her work at 5:30 in
the morning. | think we were more exhausted
than she as we stumbled to the tent for an
hour of sléep before Bennett woke to demind
her brenkfast

Crealinthys of the Galapayos

Mounted for the hunt, a vermilion
Myeateher thelow| lets its gargantuan
steed net as beater. The tortalse's
lumiberng - passaie through ander-
beush scutters insects, which the bird
seires for its dinner

Lichens, normally found on trees
el elines, somebimes fottle the

shills of the Finmt tortolses (bottom)

f3d |
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Armored admirers of o nearls

[emale clish in Aleedos Valvune

nhay i :"'-.|.|||uli.' nt ench otho
rarely draws blood, and the hali
munule waes (nevitaly end fn vic-
oy for the ambmial swhose biead
Lowers nphes

Slick trck by an unwilling fe
male {oils a hupge male’s altempt
o mate (fncing pagel. Fleoing
a4 ciy maost female tortotbes., sl
hid reached the mud wallow be
fore he overtook her, The mole
though equipped with a concav
underside right) that {ocilitates
mating, cowuld not maondain L
[ooting on her slippery carapace
Just hehind them loams the shel]

of n-secand @gant mak

Netioied Greargraplic,

Noveriber 1972






However remuarkable the tortgses”

hahits miky b, even more i PDELSINE, [T | L[5
with othes
animals. ¥ellow warblers, vermihon fisvcatch
Or=, il

L .|.|I r'.-.'II.ITII_ [E ||.-Illlr.'--| iII

| iy lizards feast on the 835 and oty

that conbinua !_' DAEr .|=||I_!'|||_ i

eves and other molst parts of {ortodses. But a

more nstonishing syminotic nssociation awaii-

Cine misty dawn on the rim of Pingon Is-

L sheer Trom Our ¢ves

L-.Jl'r.l. |.|.I: :||| | WWer
when wesaw i female

larlolse clunking aong m a rocky el =gl

weveral small pround inches fiew ould

lenly
ol nearby bushes and landed about two feet
n front of the tortoise. Anothe

shiell. The hncl
down and chirpéd

i
I||| 'l'-:'ll'-r_'-r||ll:|_||

top of her ed hopped up and

lnoked at the lttle visitors. Then she ross
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her forel

wcasionally pecking at something Uthers

examinine the tortotse s

Moving closer, we sasw Lhat the Bnches weri

L het tortorse dhidn't even blink when the finch

ex pulled ticks from the corners of her evies

el from her nostrils. Throvuchout th
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e Crew i her |
thie T L
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the past million years
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Burying precious treasure, a female gently
wonpe yrine-dampended earth into a nest she
took four-and-a-hall hours (o dig i(left). Lav
g the s1x eges recuured onlv |5 mnotes
bt refithor the gt amd meticolosly fash
areng A4 low mound over it ook another
Waorkineg only with her hind
feel, the muother never seed the eves, vet sel
dom does she break one

NN MONTS

viricid, Bul eventually all the mpantic species
disappeared (rom the main bodies of the con
tinents. What cauzed their extinction? Per-
naps winters becnome progressively colder,
killing off the bigger animals Or perhaps
new prediators evolved. Chne theory susgests
thuiil were eliminated by prehistorn
human hunting bands. Their disappearance
FemainE 0 mysteny

1 |r1'_'.

Cenlopagos Stocked Sailors” Larders

By the 1Hth century, mant tortoises s$ur-
vived in only two places—the Galapagos, and
on islond= i the western Indian Ocean. Naw
orly one of the Indian COcean species lives in
the wild—on Aldabra, an atoll 400 miles
nff the coast of Tanzania

Muen began exploiting the Galapagos tor-
toises in the 1 7th century. Buccaneers stacked
the unfortunate pmimals i the holds of their
Even without food or water, they
coild survive as long az 18 months, and were

ViEssE]s

Cridlinthy i the Gralupagos

A Tew days [ater the author shaves awny
part of the nest Wwinsert humadity - and tem
perature-sensing devices (below left) before
repacking the soll. Tortolses [ay o many as
wweventeen exes al a time,

Hatc hilimngs right
monihs later (below) face mortal danger
from marauding rils, dogs, pps, amdl cats
introduced by man

pimerging three Lo

stall fat and succulent when finally made into
a stew called “sea pie”

The worst =lnughter occurred at the hands
ol Amencan and British wholers in the 19th
century. The buccaneers, whalers, merchant-
men, and fur sealers probably destroved at
least two to three hundred thousand giant
lerioides in just two cenlures

Lesstruction continuwed almost up 1o the
present day. “In the 1930°%" recalled Anders
Kambech, tortmse keeper at the research sia-
tian, “oil hunters Killed hundreds, mavbe
thousands, of tortoses on Santa Cruz They
imnvaded the mterior with burre trains, esach
burco carrving two five-gallon wooden casks.
After the shells were hicked open, the (at was
stripped from the animals—some still alive-—
Lailed down, and the rendered oil brought to
the coast. It went to the mainland in 50-g3
lJ“J!IJ.‘-—iJ. |.Il.|!.:l.' |||..|.:-:|[II.,'.'-:- i

Fortunately, man himsell 15 no longer o
serous: enemy of the tortoises, but he has

b
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exposed them Lo new threats by madvertently
bringing black rats to the glands, and by in

roducing |

o |'.- | 5 ||l_'--| i ."|l|-

Ofieslc M
ants now run wild. In a nesting area on Santa
Cruz wo notced the pround pockmarked
with cone-shaped pits. Fromments of egeshells
were scattered aboul

“Pigs dug up these nests, explaned (s
walokor | III-I-|'||'-. f e 'r.|,|._'_||.|_-_'--- ~atonal Park
warden who showed us the place “One pig
LT dlestrov dozens ol nests 1In o Ii|_'|.|| .1I|'|
NEVEr Miss AN efg. Now wi know when Lo ex-
pect the females to lay, and we can protect
the nests with lava corrals”™

Pigs also attack the voung, and can chew
up lorioites as large as twenty pounds: Dojis
kill even larper ones. Kats 'and cats devoun
the hatchlings. Also, feral goats, burros, and

raltle compete with the tortoises for food
Amimals Find an Allsy in Man

wow the archipelngo has suddenly blos-
somerd as a tourist mecca, posing i new pros
em ot oniy 1Or e oraglses DUl 1Or Loe ¢n
tire unigque Galapagos environment. In 1969

Ay more than 200 towrists visiled the island<

wext vear 5,000 10 6,000 are expected. Ulearis
touring groups will have to be limited in nuaem-
bers and supervised by well-trained guides

Yol toclay there i e [0 the preseryinlign
of the giant tortoises. In 1950 Ecuador set
aide all uninhabited aréns of the Calapagos
ax g national park. Hunting or capturing
native ammals: including the tortoises, |=
specificallhy rohibited. Also, a 1970 law
nakes illegal the exportation of endangered
necles from Ecuador except for scientifi
research or governmental interchange. And
the United States forbids importation of -
|.|_'.l.'|"=_l|;'-h -"-.!I|-||I'j STHECIES

[rn 19549 toon: the Charles Llarwin Founda
tion for the Galapagos lsles was created
under the puspices of UNESCO and the Roua-

gdortan Crovernment Lo promaole consery alion

and resegrch. To carry out these aims, thi

foundation established the Charles Darwin
Reseprch Station on Santa Cruz We spent
much of our tme working with Ecuador’s
sational Park Service and the stafl at the
dation 1o develop plans for conserving the
LTl dses

Poaching by island settlers, & perenntad
problem, has heen greatly reduced by regular
[trois. A control program holds down the
numbers of wild goals and nigs

Fourteén tortolse races nre known to hivi

1=

lortoise on the half shell poisi
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Bulldonzer ibhelow): A valk ik fhie el thir way to the autsiae wiaorkil seibmam a3 Tew

below left) provides food for as long a wee ks Males of the lareer Lealapogns




Helum ol the natives: Twentv-two vounrsters rised ol Santn Croz's Charles Darwin Re

searcn stanon are refeassda Dy J'|'|I.=|-||.-"I.|I. l'.lI'L SETYVHE WiaRnien= on -I'IIE.-'I'-II. e -CEP= Wiy

Founegd here Tour vears eariie

o i
L o 0

11 definitely sur-
vivie, OF the Espanola race, only two adalt
mitle=s and ten femodes have heen Incated over
the past decads

exlsted in the Galapapos:

Apparently unable to find
each other, they never mated Wardens have
brought 11 of the animals (o 4 breeding en-
closure at the Darwin Station. In 1970 they
midde severnl nests: The park =ervice staff
transferred the eges o sun-heated

came the reward—IWu
healthy hatchhngs, In {our or hive sears, ala

vl be r

incuba-

tors. Early in 1971

ol thiree to len -.-Ill.:r|||.'1 %
turned to their native i<land.

Eres [rom

wetirlit

eiiinneered raceos ol othier

|!| .II...'||

Welsrlung three 10 seven

wsrbnuds e, the tortodaes no loneer

lslands are also being imcubated at the station
More than 240 voung tOrfolses of 81X races
are growing up there

Unti]l recently, the only survivors on the
=il |50 ald and
pck rat: were de
vouring all the hatchlings before they were

island of Pinson were

il

weather-beéaten adulis. B

by enough (o detend themsevies
The first Pinzon eges were taken to Santa
Cruz in 1965
stiation has rased another group
In November 1971 Dr. Reeder and 1 sailed
with Dr. Peter Kramer, stotion
dires tor, ond CONSCTYILIon

In each succeeding veir, the

i Pineon

SEVETI officers
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i BDlars ol Lae andy mirodiicod

afl thiz: perticulser tshand Ea

e cHEkd
pvrerlator: padlirriiin

lnw hpans

ponching throughout the archipeloas

Our vessel boare a

Fll -'III'L'_IFI_'-\.I.IIIPI-"I III|.I|.I'_I1-I-. llhr_

and wnrdens
R
three (o [weive
encueh W disconrage attacks by rat=, which

Lhe park s rv1ce slafl hopses Lo liminate

[ITRCTOLS

=
FirF .
CalArCH |

Y Welt FLEN S

¥ | L ]
poundds, |

Just after sunrise we lnpeed 22 of the four-
vear-olds up the east slope of the islond to a
grave of prickly pear trees below the vl
The men released the tortorses
reatures had
senttered over the area Thes Lejuared off an
mock battles, munched on gréen plants and
seemed fully it ease in thelr ancestral home

eXE

Cafo 3 i

abovel and within munutes the

av the rest were set free 1o two other

Crorlicitits of the Galupapos

Hinging m the balanee: Survival of Galapize
tortonise<, ke the one

I'lr'lli.' l.l|l'|-_'||I'I|_ '|,l,=||!_'d_".

N s CanmbiEmurne rl'-l'._l_."l el Cohicern

areas. Then Dr. Reeder and 1 visited the cad

s grove where ten months before 1 had

helped release the hrst 20 nve-vear-old tor
toises in the repopulation program

We found the sturdy voungsters sprend oul
over a | J-pore ores. .|..|J1.'I- WwWere -II.'L'E".rll_'_. EJ-.L‘-;'..'
INE, SrAFing. A life. Amne
chgnly, we necounted for eviery stogeleé tortorse

enjoving the soo

We weighed, measured, and inspected each
ane. Their weights had doubled
evidence of ral attack
nt down gnd watched the mobust
o tortoises clunk about

Thev were home []

~one hore
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Institute of Technology have pointed out,
“Total U. S, energy consumption .. .in 1970
[was) the equivalent ol 80 slaves working for
each one of us to maintain our modern, aflu-
ent way of hife”

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
rute of tncrease is sharply accelerating, espe-
cially for electrivity.

Savs Shearon 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 vapid growth will pose
enprmous problems, for it now takes as much
gz pight vears to get the necessury licenses,
build a new power plant, and bring it on line.

More Power Brings More Pollution

The energy shortage is complicated by the
problem of pollution, a problem inevitably
associated with- power plants—corrosive
gases, waste heat dumped into waterways,
and stack emissions fouling the atmosphere. *

S. David Freeman, formerly chief of the
Energy Palicy Staff at the White House, ex-
presse< it succindtly: "Americans as o nation
no longer feel thot we can produce and use
energy with total disregard for its effect on
the environment.”™

The pollution can be controlled, of course
—at a price. Forexample, ut the 950,000-kilo-
watt Bull Run Steam Plant near Oak Ridee,
Tennessee, 1 saw very [itthe ash escaping trom
the stacks, although each minute 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 i a day, to be used for landhll instead
of Lieing spewed from the stacks.

But in Chicago, to my dismay, | watched a
power plant pouring out thick plumes of fiy
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 1965,
which requires that the impact on the en-
vironment by noclear (and some fossil fuel)
power plants must be weighed before licenses
are granied, The new rules, added to serious

“These problems were eaplored in “Pollution, Threal
tor Muan's Onlv Home,™ by Gordon Young, GEoGiaric,
Decembior 19710

h5d

industry miscalculations of how fast maclenr
power plants would come on line, have meant
a slower growth of geperating capacity than
has been needed.

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

Manv millions of vears ago, the earth laid
down thick deposits of organic materials that,
uneler heat ond pressure, became coal, oil,
and gas. In effect, they were stored energy
from the sun. These fossil fuel deposits once
seemer] endless; today, sadly, we know they
are far from infinite Yet we are depleling
them at fantastically increasing rates, In the
Unmited States we depend on them for 830 per-
cent of all our electricity. Only 16 percent
comes from waterpower (p source that 1s not
likely to be expanded much in this country),
and ! to 3 percent from nuclear reactors

Look at the fossil-fuel picture:

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

A frantic scramble 1= under wav for new
sources of ons. Huge oltra-refrigerated tank-
ers are beginning to armve in Boston Harbor,
bringing natural gas from Algenan ports
kept liquid by temperatures of minos 260° F
the gas occupies only one six-hundredth of its
volume under stmospheric pressyre

Also, a number of private and public arga-
mizalions are developing plans to gasify coal,
producing the same methane that 1s the basis
of natural gas. The first large-scale plant is
scheduled for operation i 1976

But all such substitutes cost several times
ds ruch as domestically produced natural
gas, and the price for newly discovered do-
mestic gas itsell hns jumped markedly. Clear-
Iv the day of cheap zas is {ading

e oiL: Thi=s 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

Nuetiondl Geographic, November 1972



hundred vears. And domestic reserves man
e exhausted sooner than thal

Mhis venr wells in the UL S, (excepl for dis
covery wells in Alaska) are for the first time
i history pumping o1l at capscity, and

al capacity they cannot meel demand: Already

oV
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treasures. Landshides and washes have added

therr own disfigurement.  Flooding streams,
unchecked by vegetation, run foul with mud
andd silt Stagnant vellow pools, polsoned by
leaching acids, fill hollows that once Bloomied
with laurel and rhododendron

It may well be, ax many peoplé contend,
that no strip-mining should be permitied in
mountainous arens that are difficult to re
store; Indeed. some states are bemnnimg (o
regulate strip-minimg, and federal laws are
under consideration. But on flatlands there
are new methods of strippine that do not
nevessarly despoil the Land

Crops Flourish on Strip-mined Land

One such techntgue, now used in Germany,
myvolyes a mohbtle machine called & “bucket-
whee! excavator.” This monstrous deviee, 23
fowat bl
fields, welghs 7600 tons. In one day its buck:

dories Wil and longer than two

el can scoop up enolgh dirt lo cover ten
cify blocks 1o a depth of three leet

shortly after the excavator layvs the over
burden to one side and takes ol the dogal,
another stant machine brings the o0 back,
On land thus restored,
harvested only two vears [ater

These are today's problems. What about

LT Elilk'i‘ Ty

r'u"i!-i.

tamorrow # Does e magte of lechnology hisled
biright new solutions for our power shortages?
LUir will the enerpy crisis prow worse?
he answer is mixerd. Most observiers agree

that, during the next ten yvears or so, Cilies
will see increasing hrownouls, violtase re
ductions that cayse electric motors o labor
and burn out, TV pictures (o shrink, dnd
lights to dim

On hot summer days, as demand [or
conditiomng and refrigernbion push gener
ating capacity to the limir, interruptions. ol
servide and ratoning of power mav bhecame
common. And when utilities can no longer
maintain feserve capacity, and a mojor gen-
crator—such as the million-kilowart *Big
Allis" m New Nork Ultv—unexpected]y
breaks down, lirge areéns may sufler loss ol
all electricity Tor hours ot a Ume

I)e. Herman kahn, director of the Hudson
Institote, sums it up bleakly, “We can con
fidently predicl a crisis-bve to ten years Trom
here is already a serions power sharl
ave in Lhe Northeast.”

Oybserviers also aoree that lnrpge-scnle s ]y

SERRLY

tons will not come RISEL klv, Ih Tact, Jlllhrl I-.
O'Leary. former director of the Hurcau of
Mines anid now head of the Licensing Direc-
torate of the Atomic Energy UCommission,

Neational Ceographic, November (972
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predlicts that the veur 2000 will see 75 percent
of our botal eneregy and half of our electricits
still comifg from whatever [ossil foels we
have notl vet exhausted

Bt there are new promises that the energy
problem-—at least for electricity—eventually
will b ficked 1 have «ween much evidence of
these promises in recent travels around this
country and abroad New und more effective
nuclear redctors are bemg developed. 1 have
[ound scienusts enthusiastically seeking to
extiract enerey from the sun, hrdes,
[rom Lthe furnnce decp msude
Lthe earth, even from seawnter,
these schemes will
work in tmme. Chur oown government 15 spaend-
nE 6

prerEy research

from the
from the wind,

samie—uperhans nll—aol

O milhion dollars this vear on overall

“Suclear Power Brings New Problems

e most immedinte solution, of course, 1s
the nuclear reactor, which taps the mighty
energy released when uranium atoms fission,
Twenty-eight commercial
already operating 1n the
Linited States, including the ploneermp pliant
at Shippingport, Pennsvivana, that went on
line 18 venrs aeo. Forty-nine additional plants
are '|_|'||'||_'|' Construciini, inidl another 67
orcder: When all the new anes e compleled,
they will add more than 30 percent Lo the Na-
tion's 370-malli

uwr spht nue lear

W T dnls  Art

HreE 0N

CIpHRCITY .
Nuclenr power plants bring their own prob-
lems. Even more than convenbona
ing plants fred by fossil fuels, they produce
=afeguris
e provided arninst leakage ol radiation from
iLsell
netive wastes that the process produces
Finally,

REneral
larie amounts of wiste heat must

'..Ill'.-“'

the refncior mrel lso from th

there 15 & scarcity ol inexpensive

Avcordine to the Atomic
||-_|.|,|i"|.'-i_'|:'. low -cosl

Enerm
niu s

LT A rium
Commission, fued
will probably be exhadsted by the end of the
century if we continue to baild only the bypes
of nuclear power plants aoperalin

Fortunatels
i nuclear reactors that mav meet some of
these problems. It is the
breeder reactor. To understand how it works,
vou reed o know something aboul the con-
ventional water-cooled reactor now in use

g today,
there 15 4 major developman

liquic-metnl Tnst-

Fast Breeder Makes 1ts Own Fuel

If vou could examine the core of a conven-
tional reactor, vou would And it made up of
thowusands of tukbies
Abhout twice the thickness of a lead pen-

feet long.

ciitledd

rrconiom
ins
cil and usually 12
thto the reactor in | Constantly bathed
with water, these pins hold 4 maxture of ordi-
HAryY uraniim
a small amount of the scarcer uranium 2335,
which 1s the actual fuel. Heal given ofl
uranium atom
circulating water nned used Lo produce steam

Lhey are inseried

15, which does not Bssion, and

W Hen

15 carred awny by the

[of u turbine penerator, just as in a cowil- ar
nil-fired plont
One pound of uranium,; about th

godf ball, stores a5 m

of A
llt]'— CNETEY a5 | 5 |'.1r]u:1| -

“IJ* i Lhie witler-cooledd rescto IJ.LI'l'}'-.

hie tapiped.

of co
one percent of that energy can

That's where the breeder reactor comes in
The alchematl of old, who sougit (o turn base
metals imto zold, would have
by the breeder, for # trunsmutes elements,
than i consumes

"ins holding urgnium 238 gre placed in a
Blanketl sround the core, As atoms split in the
thiev give off heavy nuclear particles
called meutrons, which bombard the uranum

been onlranced

g'-lllll'.l-l. iIng maore 'JI'.'
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i the core and 10 the blankel Some of these
:I.'flTIF neutrons .'L:I'I:I'I w8 J'il-!l'l;'q‘ﬂl_‘l! L
platinium 239, which will Assion

The mixture of uramium and plutonium
cnt be waed ax o nuclear fuel, After its énergy
= depleted, it can be reprocessed and re-
turned to the breeder, and still more fisston-
able fuel will be produced. This process can
L repiested untld up to 40 times as much
hia= been extracted  from
material as can be prodouced in a conven-
tonal reactor. Thos with the breeder théere
s no longer o shortaee of nuclear fuel

The breeder offers other advantages. It is
more ¢fficient than the conventional reactor:
[t converts more of the nuclear hest o elec-
triceity. Thus it proddoces le<s hent loss aned
s radioactive waste, which is difficult and
dangerous to dispose of Also, the hreeder
optrites atl much lower pressure, so there is
less chanve of lepkare of radinactive rasies

lFor these rensons, the Atomice Enerey Com-
miision and the power industry are moving
rapicy to develop the breeder for commercial
use. President Nixon, in his energy message
lust vear, called the breeder “our best hope
today for meeting the Nation's growing de-
mand for economical clean enerey,” He called
lor a commitment to complete o successiul
demonstration breeder by 19380

Commonwealth Fdison of Chicago, the
Tennessee Valley  Authority, and a mujor
comtractor, wvet wunnamisd, will buld thas
SROL000000 plant pnear Ouk Ridye, Tennes-
see. Iaf i successiul, we muy see the first
commercial power from breeders by 1985

Ukddly enoagh, the breeder is not really
new. Un December 20, 1951, in a lonely lab-
aratory ol nowindswepd Liva plain near Arco,
ldaho, electricity from o st reactor with a

Alom= i

AL g1 thee raw

Answer o an evesore? An
undereround electrical oondunt
being developed by Die. Roberd
W. Meverhaoff of Union Carbirde
Corpadation may help prung
the Motion's growimng langle of
avierhead  transmisston  lines
Cooled by bguid  heligm

—35 27 F.. the three large prpes
become superconductors, alile
I carry currents thot wiswld

hopelessly overheal today’s un.
dertgroune lines The small prpe
recirculates the hellum

core not much larger than o twe-pownd coffe
can hghted four 200-watt bulhis

It was the world’s first noclear reactor 1o
generate electric power—some 200 kilowatts
More than that, it was the Best breeder With-
in two vears it had proved that it could pro-
duce more Tuel than it consumaerd

The program moved ahead: and today tha
laboratory 1s empty. But within the steel
fence and the locked doors, 3 huge pile of
concrete blocks still shields the tiny core, On
the wall a chalked sign notes that the age of
atomic-generated power began on that De-
cember day pearly twentv-one viears @go, And
another sign proclaims that Experimental
Breeder Reactor No. 145 a registered national
historic landmark. Some 25 miles AWLY, on
nnother purt of that same Nationnl Reactor
Testing Station, u plume of vapor rises from
the water-cooling tower of another breeder,
EBR-2, that tests fuels and materinls for the
larger brecders 1o come

Resctor Resembles a Movie Sel

ol only tn the U5, but also in Russii,
Britain, France, West Germany, and Japan
the breeder 1s being vigorously developed

Cn the bileak, treeless coast of Seotland's
northern tip, where mists and <heep seem
e &t home than instroments of the Atomic
Age. | visited Britain’s breeder experiments
Hard by the sea, not far from the solated
town of Thuarse, a white dome shieleds s small
breeder used for testing materials. At the time
of my wvisit, 2 much lareer demonstration
breoder, capable of producing 250,000 kilo
wills of electoicity, was under construction

I learned about some of the problems o

breeders at the Centre d'Fiudes Nucléalres
tde Cadirache, tn ' the foothills of the French




Alps near Aix en Provence. In o parklike set-
ting, I found a doxen research reactors, in-
cluding a breeder with the whimsical name
Rapsodie. M. Guy Demelou, head of the fust-
neatron reactor department al Cadarache,
took me inside Rapsodie's reactor chamber.

Garbed in white gowns and overshoes Lhat
wi would shed before departure, along with
any possible radioactive contamination, we
entered by an airlock, passing through thick
steel doors like those of a bank vault. Change
of air pressure popped our cardrums, accom-
panied by a loud hissing as the doors swung
ponderonsly open.

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

662

The heart of the reactor, invisible, loy for
below us, shielded by conerete and by o thick
steel plate in the floor. The big white ropm
wits sparsely furnished: a few cabinets along
the walls, an overhead dolly, and a pair of
cranes for lifting fuel elements from the core.
The control room with its many panels of
pauges was  elsewhere.  Benenth ocor feet
titanic prmal forces were beng unleashed.
Yet nothing revealed them to our senses. No
humming, no roar, no Aashing lights

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

For lulure sources
of elactricity.
see pages 666-667.

Al figures for 1971
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Chvatsicde apain, Geiger chunters checked
our hands and feet for possible radioactivity,
A loud and rapid ticking would have Deen o
telltade stgnal, but the gentle backsround
buzzing of the instrument never vared; we
were uncontumnated.

Molten Metal Coals Atomic Fire

For conling the core, and for transporting
the heat to the turbine generator, the breeder
uses liguid sodium, a soft silvery metal that
mielts at 2087 F., helow the botling: paint of
water. It is cheap and makes an excellent
medium for transferring boot

Bat, as M. Denielou pointed out, sodium
dloes pose problems.

"Sodivm: expands much more than water
when heated,” he explained. “and in breeders
it reaches temperatures as high as 350° conti-
grode [1,022° F.|. 50 we take precautions to
avortl sudden expansion and breaks in the
plumbing Wherever possibide, we keep the
pipes thin pml fexible, and we heat them
belore putting the sodidim in.™

France’s largest and ost advanced breed-
er, Phenix, o 230, 00-kilowatt demonstration
reactor, gocs into operation next vear ot Mor-
vorple, othe Rhine Valley near Avignon
Before | 406 tons of molten odium nre added,
all the metdal in the reactor must be flushed
for o month with hot nitrogen.

Another problem with breeders 15 tho

Bt

U.S.enengy: whene we get it and whene it goes
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NATURE™S MAN'S
ENERGY SOLIRCES CONVERSION METHODS
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The struggle to
convent natural enengy
o electrical enengy

5 THE NATION HUNGERS for more and
mure eleciricily, scientists grapple with

a wide variety of power sources (column at
far left) and ways to harness them. Many
technigques still rely on the turhine gener-
mor powered by steam (bloe lines), while
others convert natural forces directly to
electricity (red Jines)
o yossiL FUELS: Lifeblood of the power me
dustry, oil, gas, and coal will retain their pre-
eminenve for venrs, perhaps decpdes. Burned
today in steam power plants, they may
someday fuel more efficient systems, such
av magnetphyedrodynamics (page 673) or o
remarkoble bot still experimental  home
wnit, the fuel cell. Invalving no moving parte
antl creating little pollution, this device will
use hydrogen from natural gns to generale
clectnicity chemically,
* NUCLEAR FrssioN: Despite a slow start,
pmuctear planis are taking hold. Next will
come the amaring breeder reactor (pame 67 25,
which produces more fuel than it consathes.
® NUCLEAR Fusion: Man's gllimmie power
source may He in harnesing the enerzy
process ol the stars I and when the dream
becaomes reality, fuel for fusion will be ox-
trocted mexpensively from seiawiter
* TIDAL POWER: The tides' restless ener'gy
already spins (urhines in France's Hance
River estuary. Fngineers look longingly at
Passamaguoddy Bay, betwesn Muine and
Canadz. hut few sites in the United States
lend themselves to capture of tidal power.
* HYDHOELECTRIC ExERQY: With prime
sites alroody harnessed, the United States
nears Tull utilization of this clean resource.
* wiND Free and abundant, energy from
the wind involves a serious finw—uanrelia-
hility. Man cannot yet store massive amounts
of electricity for use during calms.
* S0LAR POWER: The sun's stupendous en-
ergy could drive civilization foréver, it only
man coyld harmesa it The "solar farm”
(pages H76H-7) offers a possible approach, as
does the orliting solar collector
® GEUTHERMAL ENERGY. Intriguing bew
techniques for tapping the heat in earth's
(Tust ipages h74-3) make thix one of the
most appealing of potential power sources.

b strange twist of logic, we switched to
Scvlla. Later, as the experiment evolved, we
aclded the *c” to stgmfy "Scvlla closed ™ ™
Sevliae looks almost as monstrous as fts
name suggests. 1ts heart s an aluminum-and-
guartz doughnut called a torus, which will
eventually be 50 feet around. At the moment
it operatez with only a third of the circle.
This tube i all but hidden by 4 tangled
wely of thick electrical cables, some 70 miles
in all, lowing from a three:story bank of
citpacitors where enormous electrical charges
are stored (pages 670-67 | L When released, the
chiarges low into heavy magnets surrounding
the torus. Asthe current charges the magnets,
an ntense muenetc held (60,000 times th
of earth’s) sgueezes the plasma 1o the center
of the tube, away from the contminme widl
At the same time it heats the gas to the enor-
monts temperatures required for fusion
Strange ns i seems, there 15 bo problem of
melting the walls of the tube, even of the
magnetic beld releases the plasma True, the
individua] particles in the gas are at high
temperatures because they are moving at ex-
treme velocities. But because the gas is 5o
very thin, the heat in the plasma 'in this
experiment would seem less than that inon
cup of hot coffee. H vou could stick vour
fitigeer ok, it would put the fre out immesdi-
mely, Thus the plasma must be kepl awas
{rom the tube walls a0 as not to cool it down!

Sovllue Fires With o Bang

High up i a glassed-in observation room,
I watched Seyllac go throuph its puices.

e Warren Quinn directed the experiment
from a control panel behind me, speaking by
walkie-tulkie to technicians below. First n
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 a< an electrical charge was releaserl
into this gas, tearing electrons from the dea-
terium atoms and thus jonzing them

Now Dr. Quinn watched his gauges closely.
Five red needles showed the buildup of kilo-
volls in the capacitors. As the needles moved
slowly, the scientist called out "Twenty ..
thirtv ... fortv. .. .7 All thé hights an the board
wirned yvellow, A bell rang, signifving that the
charge was ready to be triggered. A second
later a loud bang echoed throueh the building,
and a bright blue glow suffused the room.

(Continued on page 673)
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Nuclear fusion







Laser bombardment;

HE VERSATILE LASER holds promise ol producing
Tu--r:l:l fusion. Eves shielded. a scientist (right) i
the University of Eochester 1n SNew York records the
stngsering power that drives the lght beam

Ta achieve fusion in o future laser reactor (din-
gram al left), scientists will train an array of beams
1) at a common poant, then chythmically drop pellets
of frozen heavy hvilrbeen through the synchronized
cross fire (21 The beams' fierce enerey turns the
nellets to plasma at aolar temperatures and densities,
eausing fusion, The relensed heat transfers to a ket
of molten hithium, which is carried off (3) (o producy
steam for generating electricily
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Magnetic souesze

EI.EL']'H:.'.'u.:. SPACHETTI enmeshes technd
Jans worikng on Scyllac (eft), a fusim

device at the Lot Alamos Soentific Labory
tory in New Mexico, The maze carries d
charges of 60,000 volts from capacitors
the foreground to a quartz plasma tube T
eventunl working reactor will form a4 com-
plete circle, as wm the simplilied sheich be-
low. Within the electromaenet (1), electrd
pulses heat and magnetically compress the
plasma (ZY, so that nuclel collide and fuse
releasing tremencdous beat, Liguid lthiom
(:3) nbhsorbs the heat, then transfersit (d) to 1
il generator. A concrete shield 19 ro-
cases the doughnut haped reactor




Nuclean fission

DONVENTIONAL MULCLEAKN EHEALUTUORS
[:"hum' cores Of hssonable meilerial
whise unatable atoms split, or Hasion
and release heat At left, foel rods with-
drawn [rom a core during refueling glow
with radiation st the Yankee -Atlomic
Flectrnie staton 10 Rowe, Massacthusetis
Uinfortunately, supplies of fssionable
utinium are Hmited But mos-fissinnable
uranium abounds; thus the besuty of the
breeder (dimeram

The fast breeder, a mirnele machine
that creales more Tuel than it consumns
suprests the alchemists' dream becanse
It changes one clement tn another: Bene-
eiary of an intensive program of federal
riesearch, the brecder looms pe i Ikely
hridee hetween fosst] fuels and the dis-
lant ndvent of fusion power

Fuel rods 11) produce the radioactive
firees in the core {21 and release large num-
bers of neglrond Some of these atomic
narticles are trapped by nonfiestonalle
uranium both in the core and in 1he sur-
rounding blanket of rods (31, transform-
ing part of the uranium it hesanabie
nlatomium 239 The reactor crealiss hve
potnds of radieactive fuel for every four
11 consames——enourh tosustain el and
help supply another plant. Liguid sodiam
i4), circulating through the reactor, trans
fersthe heat 1o ssecondary loop i5), which
in turn heats a <team generator (6]
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Magnetohydrodynamics

IMPLE 1N CONCEPT though long in norm
E & phenpmenon known as M#D holds tan
talizing promise of clean, efficient powes
Demonsirating o process he has done muel
in advance, . Arthur Kantrowitz, richt
thirecior ed the Aven Everett Ressarch Lab
by 1In Massac hasetts, dhirects a flame be

fween curved electromaznet ITE ol
siuem andt, he Yseeds™ the gos Aame Lo increie
= conductivity. suddenly. electrodes and
wires leading from the flame CeEtn T CRrmy
d current to n mete Lhe lantzed o= angd
He hinve hedtoimne o generator

In an actual MHED generator, sketched

W DR |||'.1.1..|.= TEst ;|__|| I.||-I. NefeEdi: 1ff M
chomber (1) Squirting throuch & noxzh
5':' il HINETs=OHn -|'Ll'l|. combustion pases

stream between magnets (3, Vielrline an

plector current iken off by electrodes (43
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Geothenmal enengy

JOOK: MELTS LIKE IcE at the touch of
Subterrene (deft), a molvhdenum mar.
wiel glowing beside holes bored at the Los
Alamos Scientific Laboratory. Sheathed
here in o protective Pyvrex case, electr-
cally  heated Subterrene will literally
melt its way into the earth, linlhpg its
hole with a casing formed from the
malten rock Scientists enviston dnlling
10,000 tp 20,000 feet to reach the nlmost
mitless heat of earth’s intenor. After
boring twe shafte they would pump
witter down one, where 1t would super-
heat and be forced up the second
Sugpesting Danle's inferno, a steam-
field plant near Larderello, taly (right).
has o penerating . capacity of nearly
00,000 kilowatts, Gianl cosling towers
disstpate exhaust steam.

hvidrogen (which can be extructed from o
ural Fas) and combined 1L with oXyegen Trom
the air to make water and electricity

A power-generating system basgd on this
experiment would produce little pollution,
httle noise, and o ovechend power lmes, and
ras would be used more effectively than in o
central power stition,

* MHD: Those imtials stand tor magneto-
hvidrochynamics, a jawhreaking name lor a
way of making electricity by substituting a
hiot, Alowing lonteed gas for the motiating cop-
per colls man electrical generator

Dir.  Arthur  kantrowitz, director of the
Avien Everett Research Laboratory, and Dr
Kichard Kosa buill n smal]l MHD device 14
_'I.'l.‘al:l.'_- ALY ..I.[!I-I.J |Ii1'|.l:' |.|I_'I'.[i| 'Lj!.:“t'llll"-g'n LH'I'TII.“[-
Ingr thie idea ever since. Dr. Kantrowite likes
o demonstrate the tlechmigue by directing &
hlowtorch's fame (Hghtly salted so that it
will easily conduct electricity) through the
piales of o magnet {poee 073), Electrodes ox-
tending into the flame pick up the current
amd carry it to o meter, whose needle clenrly
shows thit the 1den works

But will it work on o
Rantrowitz smiled ruefully

“The Russians saw one ol our earhy models
in 1964, he sald, “They went home and
poured money and effort into MHEHD work,

arge acale? Dr

Fhe Kearch for Tomorrow''s Power

while our own research laneuished for lnck

al funds. Last veisr they Degan shilkedown
aperation of a large MHD menerntor called
'U-25,) designed to dehiver 25,000 kilowatts
ol electricity into the Moscow grid.”

D, Kantrowite poind= out that anv kind
of fo=<il fuel can produce the hot gas for an
MHD generator, He calculates that efficiency
may reach as high as 60 percent—1"% times
that of a conventional fossil-lusled power
plant, because after part of the epergy is con-
verted directiy to electricity, the hot pases are

el to hree a resulaf bodlec-ood-turbine
penerglor
* TIDES: Anvone who haz ever watched the

excursions of the ocean tides has wondered i
thut rhyvthmic energy could be harnessed. Far
exnmple, Canida and the U 5 have studied
the possibilities of power plants in various
parisof the Bay of Fundy, where suroing tides
may reach more than 50 feet

Meanwhile the world s first large-scale ticlal
power plant operates spccessiully, although al
high cost. on the Rance River estuary in Brt-
tany. There | saw Frenchmen 1o berets nding
their motorblkes across the low dam between
=t Malo and Dhnard, while, below, sulithn-
rinelike turbine generators with reversibile
propellers churned out power al a guite
respectable 240,000 kilowalts

i




e wanp: The windmill, onoe so common for
pumping water on the western plains, has all
but died out, replaced by the electric pump
Bul the windmill az b aseful power source,
now that fuels are becoming 30 scarce and
costly, has a champion in William E. Herone-
mus, & professor of ovil] engineering al the
University of Muassachusetls.

“Diel vou know that Denmark back in 1915
hatd 3,000 windmalls producing electrcity e’
e asked me "Or thot on Grandpa Knob near
Rithind, Vermont, a big windmill generated
1,250 ktlowatts during World War 2"

Professor Heronemus seriously  proposcs
that large windmill gzenerators with rotors of
vlpss-remforced plastic be floated on the open
Atlantic ot the Great Lakes, Twenty miles
aut, he savs, they would cateh the strong pre
vailing winds; yet be invisihle from land

¢ CEOTHERMAL POWER: Using heat from the
carth is= an aold story in countries like New
Zealand, leeland, and Italy. In the Tadian
province of Tuscany, southwest of Florence,
the natural steam field of Larderello has been
renerating electnicity since 1915 (pige G751

In the United States, | found that geother
mal power i3 being produced in onlv ane place
—The Gievsers, north of San Francisco, where
the Pactfic Gas and Electric Compuny expects
to have generating capacity of half o mathon
kilowatts by 1973

As 1 drove sonoma County's
ereen hills, awash with orchards, vinevards,

through

iy h

and moss-draped hve caks, | spotted poross a
ridege what appeared to be a jethners con-
trail, Chdedly, dt ol not dissi When |
lopped the ndge, I found that my “contrail”
was o lowering column of steam roaring from
the earth iself It was Whasthing Annie, larg
est of g series of such vents that filled the val-
ley with white plumes and my egrs with notss
Steam even ooged from the steel gateposts
near the power p

At the Umiversity of California at River-
side, T Robert W. Rex, the Nation's foremost
exponent of geothermal power, assgred me
that “the lareest practical new eneriey source
avatlable 1o sociely today 5 heat from the
tnterior of the carth”

Natural steam such as [ saw at The Geysers
15 [mmited in this country, he aclmitted Bu
wre are many places; like Califorma’s Im
peria] Valley, where hot water can be tapped
and wsed to evaporate freon to drive turbines
With geothermal power alone, Dr. Rex be
Heves, Caltfornia could meet all its presemt
needs for electricib

An even more exciting propeszal involves
intensely hot rock at one to five miles beneiath
the =urface i many peirts of the world. Ths
heat could be hornessed by sinking a well,
then forcing cold water down to {racture the
rock. Hydrofracturing 15 a well-estabhizshed
techmigque used by drllers to open up passage-
wavs for oil

Water heated by the rock to 3530° F. would
rise to the surface by convection through o

il

fnt

§
K
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Solan heat
'I‘I!I REAP the sun's enormous energy, Pro-
fessor Aden B, Mn-lmri ammd his wife, Mar-

jotte, woukd cover areas of the Southwest
with louverlike solar collectors The land

beneath them could still be used for grazine
cattle or farming In the diagram wt right,
ridged lenses (1), tilted toward the sun,
train Tays (2) down through a slot (3) into
n glass pipe (4). Its mirmored inside surface
reflects the heat onto aconted inner steel tube
{3} that circulates gaseous nitrogen. Reach-
ing temperatures of 1000° F, the gas flows
o tanks of molten salts capable of storini
the heat for nighttime use. Steam heated by
the salts drives turbines The Meinels esti-
mate o squire mile of wolar furm could sup-

ply power for a city of 68,000

second shaft drlled nearhy, [ts enerey would
be used to drive turbines, then the water
would g0 back into the earth to be rebeated

Dr. Rex nrgioes that geothermal power is
cheap, clean, and almost pollution {ree He
belteves it can be developed at less cost and
souner than the mew nuclear sources

* S0LAR POWER: The greatest energy source
ol all, of course, is the sun itself, which pours
onto the earth 100,000 times as much energy
as the world's present elevtric-power capacity,
I gained respect for this fantastic power at the
world's larzest solar furnace, near Odelllo in
the French Pyrenves

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

The mirror caplures lorge amounts of
sunlight and foruses it into o small area of
intense heat—much as n magnifving lens fo-
cuses sunlight on 4 piece of paper and sets it
abire, The difference is one of degree The con-
centrated fury of the sin's éncrey in the fur-
nace reaches more than 6.000° F ., ¢nough to
melt almost any substance on earth, In only
ahe minute 1t can burn a 1 2-inch hole through
thred-eightheinch steel, melting {1 into drib-
lets lthe 20 much taffy

While T was in the furnace room exumining
the crucible used for high-temperature {ests,

The Search for Tomorrow's. Power

an operator was moving the heliostats on d
nearby hillside. These are pivoted mirrors
that leed sunlight into the parabola Nor-
mally, of course, the 63 heliostats are all
turned askew so that the furnace cannot
oprite until an experiment I= ready

sudcdendy one of the turning mirrors caught
the sun and momentarily aimed its mvs into
the parabala and thence into the little furnace
room. Even though | wis not close to the focal
point of the hig mirror, the intense flash of
lght and heéat told me all 1 wanted o know
ubout its awesome power.

Dr. Aden B. Mieinel, director of the Optical
Stiences Center al the University of Arizona,
and his wife, Marjorle, propose une intrguing
method of turning this solar enerey into pow-
er. Their plan is to trap the sun's heal i ex-
lensive witays of stee| pipes spread oul in
painels above the desert floor. Nitrogen flow-
ing through this plumbing would eather the
heat and transport iU to tanks of molten salts.
which can muintuin operational temperatures
forseveral days. Asthe heat i= needed, it could
be used in a conventional hoiler-turbine-
genérator to make electncity

The secret behind the Meinel plan involves
the fact that certain combinations of mate-
rials, such a= silicon amnd silver, are excellent
apsarbers and very poor emitters, The Mei-
nels wouold coat the steel piping with extreme-
Iy thin filtns—about a hundred-thousandth of
an inch—of these selective materials When
exposed to the sun, the films would ullow steel

b7
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Battle tor more and more Foel: A et ol
flaming ol stals the gloom at Norwe
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st Expelled dumng. o hoe repair ani

turngd I avomrl paolluting the water, 1

otl flows (rom ploneer wells tapping ve
eaerves Of MNorth Sea oll aned s
srugsiing onoa workboat's stern (left)
e memibees el p (rogmen haul 1e 8 moae-
IBg hawser ffom an Ekob=k tanker. Perils
ol the ealol, wWin l.'.'||l||'|_l| S === LY =
clarmed five lives in the Ekofisk Geld alone
W nnustnnd nmbons gurdle ras and ol
Irillers pursue shrinking reserves into maone
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pipes o absorh energy, butl not permit signif
cant losses I'.I'||IJ'.'_| Fi*T .||-._|‘I||I| 1|.".'I|i||||_l ik
inE, the pipine would reach a tempéeraturce of
L30T Fahrenhet

I Dad no doubt that the ides would work
aiter Dr. Memnel showed me o small plastu

bhox contianinoe 4 metal disk, ke a black

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

collearues tossed thes box on the shelf jast

bhelow the windshield of his car. The sun hit

It belore he realized what could happen. Tum

the box over and vou'll see the reésylt

ted through the plastic testifie

tn the heat-trapping ability of these Hlms

lI|. |'|| l|l_' mig

‘Faght sguare miles of cloud<free land,
weme thas teschmoue, Could prodouce 2 mallion
kifowatts of clean, pollution-free pivwer,” said
the Artzonn stientist. “That 15 the output o

o tvical new nuclenr planl”™
Power From Genergtors in S

simeday (1 the fext century we m iy Can
ture *olar energy by space satellite, if Lk
Feter b Gilasor of the research firm Arthur [
Lattle, Ini n Cambridee, Massachoseits, 1y
nn accurnte prophetl. He envisages huge ool
lectine panels, cach as much as 5 - ST
miles 10 area, covered with the ame kind of
aollar cells nirpady used v many =pacecrafl to
convert sunlight to electric power. The eneres
would be beamed to earth by microwave

Ihe Glaser plan depends on development
OF & T

solar panels into orbat, and on much |i||'.|i||:'!

Iane space-anuttie svetem to foreyv the

solar cells. Today the cost 15 about 54 for o
cell the side of your thumbnail!

Ly we actually nesd all this energyd 1The
question is increasingly asked by those who
care about the envaironment and who hehesyo
that unlimmited srowth 15 nol necessarih
pood thing. Whatever the answer, American
SO0 LY W ||| '|Il|||||_,||*|._'|i|" LAy Lo I';|_|| wiavs o
=vE ehergy by such SLEPS Bs Curiinge waste,
putting far better insulntion in the more than
a million new housinge untts we butld each
vear, ¢mploving more efhcient apphances

ard usine more car ||.-.|§. sl
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ouzlv—the inevitable escalation of our hille

far heal and power: As one en@mneer sad to
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Today artisls by the score are drown to the peninsuln ta put
on canvas the restless workine of wave against rock

As dawn broke, &4 Salvatore waddled on the 2ea; her traow!-
ing net scraping bBottom. Winched up and emptied. the bas
buried the afterdeck in Bopping, crawling bfe: rockhish and
sole for markel, and starhish, crabs, and small preen-éved
sharks to be returned to the ocean

“Hall a ton mavbe,” pronounced skipper Camelo Tringall,
a chunky man with sideburns hanging like earflaps from his
baseball cap. "Xot o good 1 got 12 tons1n one haul last spring
But there's this about hshing: You can always hope the next
iry will be better.” Such optimism carmes naturally to the Trin
gnlis; fishermen in Sicilly for generations

We lunched on potatoes and oniofs boiled wogether. Filippo
laced them with olive ol and vinegar and poured coffee mugs
| this a fortmie
but o test I'd like to toke neain

ol el Wifie—a iable tedt of I seawort hiness,

Boat Nets o Weighty —and Unwelecome — Cateh

s Udrmelo needed the Tringali optimism,. “Rocks!” he
shiouted #3 the wanch whined and stroined. “The net's full of
rocks!" When the totling crew retrieved the net and the boul
chers were dremiged out, we saw gapimg boles o the cor

=0 We Neaded home with a aseless net and 5174 woarth of
hish, After deductions for expenses and the boat's owner, the
fishermen each ol only 31933 far 14 hours aon the water 1

ing

walched Carmelo for a show of disappointment But he onls
latghed and snid, “Mavbe tomorrow will be betler."”

And on the Monterev Peninsula, tomorrow osually s

1 hes wrinkled, roughly sguare thumb of lnnd mensures five
milis on o side (mapn, pages GRE-0L At the southernmost meet
ing-of thumb and hand, the art community of Carmel nestles
among Monterey pines and cyvpresses—elegant, wide-sprea

g
natives. Then the shore swings out to challenge the sea, cradling
miansions of [l Monte PForest in gramite outcrops. To the
north, at Point Pinos, beping Monterey Hav, describied in 1847
v voung Army Lt Wilhiam Tecumseh Sherman as shaped like
i Ashhook. Pacific Grove dangles from the barb, Monteres
snugeles i the curve. Fort Ornd and Seaside hue the sancds

Secthing sea and stubborn

oK wagy Lhumdlerors
wir beside vl Monte Ponpest
A private park that embraces
the challeneme Cyprress
Polrit Clubs golf course Tha
1th bole overiooks thi
Pacific dl centes

Avrcustomed to sharnng
thetr comdain, a bard and
sqquitrte] lgnore 4 ball at
the fameus Pelible Hencl

Goll Links (lekt







Pine-scented garden ¢

[ ] :-
shidire where the hook bencs away irom the pentnsuln Finalls

santn Crme anchors the shaunk

Lrn L ayv s shelter the Pacih ustines ks name, IEDpIng
placidly -at the beach: But elsewhere the peninsula s stony sides

iich the ocean's unrestratned fury, For the hetter part of an
pfternoon 1 watched the invading waves shatter upon the un

eldine rocks Summer’s {og hingered oft shoee, curling itsel|
inta cottony hingers that soon would probe the inlund valles
\t my back a wind-splayed cypress umpired the tmeless oot
test between sed and land. Small wonder =0 many people have
reckoned the pentnsuby & special place

Kilwert 1, 15 MMeEeVvERSOD IeIL-Toe aod £ OWwWer WwWinen ne Visiiea
the pentnsula mlmost a century ago. "Un no other copst that |
oW sl v eno sueh i specticie of Ulcean £ grentnes

wch beauty of chaneing colour, or sach degrees ol thunder i
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The nime Dol Monte hias beckoned men of afluence for
almost a century. Troveling in s private ratlroad car,
Andrew Carnegie visited the old Hotel Del Monte. Charlie
Chaplin leased a home while writing the script of The Gread
Dictator. Bing Crosby long resided in Del Monte Forest, and
still returns to lend the prestipe of his name and presence to
the Bing Crasbhy National Pro-Amateur, plaved each Janunry
over three of the Forest's five championship goll courses

Californin’s fabled Big Four, the railroad builders Crocker,
Stanford, Huntington, and Hopkins, bought most of the penin-
sula's vacant land in 1879 Then they built beside Monterey
Bav the Hotel Del Monte, o rambling palace, unabashedly
discribed as “the most elegant seaside establishment in the
world.” Twice burned and rebuilt. ever lnrger, 1 was a social
citnclel until the Navy took it in 1942 for a traning site.

Samuel F. B Morse, grandnephew of the inventor ol the
telegraph, envisioned m the Big Four's several thousand idle
acres a plavground so lavish ns to be irresistible Backed by a
San Francizco finnncier, Morse bought the el Monte real
estate in 1919, just in time to help the twentles roar in

He liked the look of the land and preserved large tracts,
including much of the coast, in a natural state. Elsewhere he
sy w it created polo fields, a racetrack, bridle paths, tennis courts, a

Riding a skimboard, n vouth trapshooting range, the Del Monte Lodge, and goll courses—
glides over u comber-laved in particular the water-girt Pehhle Beach Golf Links, stll one
beach. Cold, treacherons currents  of the game’s sreatest challenges

make swimming risky. Templeton Crocker, scion of the radlroad family, and his

wifee butlt one of Seventeen Mile Drive's erancest housee—if
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Carmel Bay

vou can call a Bveantine 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 mosaics.

I called on the present owner, George Stoll, 4 man as fasci-
nating as his castle. Long a musical director in Hollywood, he
nas twice won Uscars for scoring musical productions, the
hiest for Flhe Wesard of Oz, which he shared with a colleapue,
and the second for Amnchors dweeeh,

He showed me through his home—a lengthy tour. “How
many rooms are theres” | asked at last George thought a
moment, then gave up the calculation. *Twentyv-one, T think.”
he said. “But 'm not sure. But 1 do know there ore 14 haths ™

Mowvers and shakers sill resude in the Forest, and guards m
the road entrances lend an alr of exclusiveness, charging
ourists 53 just o towr Seventeen Mile Dnive. But by far the
greatest portion of the 5,000 or so residonts are of more modd:
erale means: professors, retired military men, salsmen. Sam
Morse began in the 1930% to develop commumties where such
peaple could afford quarter-acre

“You used to know everyvbody who lived bere,” complained
an old-school tvcoon, possessor, as he told me, of “a gross e=
tale of a good many millions of dollars.” He puffed furiously
on i cigar and added that egalitarianism has ruined the Forest

“You don't know-anvhody now, excepl mavbe vour neigh-
bor. And there's no entertainment—at Jeast, not like there was
We used to go to dinner parties three nights a week. For ten
vears this place has been as dend a= an abandoned church.”™

Dend? In the imited sense of the rich at play, perhaps ves,

Ols.
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Basking Californis sea lion
cliimibers over the rocks of Point
Lobos State Reserve, a haven
alsp for wea otlers and cormuorants

b S 1 1]

Little Spuin in chape amd
trodition, the Monterey Peninsula
attracted Spantsh colondsts in

the 1Bth century. Later the lown
of Monterey becami the capital

of Alta Califormin—a huge
provitnce where colonial dons,
masters of ranchoz 60 miles jong,
stnged bull-against-bear fights and
all-night fnndango:

After- Mexico procliimed it=
independence from Spain in 1521
citizens of the wlated colonial
capital caspally changed fAags In
| 846, durtng the war between
Mexico and the United States, a
Yankee naval officer, John I
sloal, declured Californi a
U. S possession. Three vears
later California’s orst constitution
was drivwn up in Monterey's
Coalton Hall, and in 1850
satehood was proclaimed

AL.A







“The Bow seems o hang suspended out ol bime o
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But dull?® Not as longe as wind, wave, and shore stage theil
uniending contest

I had not expected a Hollvwood goddess to discover deey
personal meaming . Lhe magniboent senscapae,; s0metimes
stereolyvpes misdead all of e

| ealled on Kim Novak at her home near Carmel—essential-
v fwo laree clrealad stone rooms stucked ke cheeses on 2
LEILL above the ocean. The strkingly Booutiful octress met
mie in jeans and o suede vest over a flowered blouse. After fix
ing me¢ a cup of coffee, she talked for an hour in her famous
husky voree about the sabrsiaction ol nving !llu"'lllll.' ||.II' bl 2 |

“This house wis for sule when | wis making a movie closs
b’ a few wvears pea” she sad. " The fog was <0 Lhick when |
came to e it that 1 couldn't tell much nhout it, and the doo
wng locked. But T could feel 4 certzin masic 1o this setting. |
bouehit the house without seeing the nside,

she walked to a window and looked down on the To:ms
creute Crulls wheeled over rocks. Cormorants skimmed the sen
"The < has become my closest relptive,” she reflected nl
miv ereatest teacher. 11 téaches vou that there's alwavs some
thing stroneer Lthan vou are, and that's mmportant o know

Creative Arts Flower Along o Bugeed Shore

Arte and letters, and particularly paintings, have been Car-
nel’s products ever since the early 1000°s, when a few San
Francisco boheminns and Stanford University  professor
maoved mnto the prnes. About 200 artists paint foll-ttme or part
tme now; =ome 63 calleries attract buvers

1 thi ommoihinous oo of the Carmel Art Association

wCith Lindberg, g burly man in a woolly turtleneck sweales
hore the air of one who has reached o certain plateay in lifs
Thirty of his paintings decorated the walls in a onecman show
A hundred friends and caollectors had come o honor him at 8
reception, some, perbaps, to nvest 5400 or s0 10 one of his ols
It's a competitive marketplace, and keith well remember

Phe strgeeie (o succeech S ArErs A0 My painines hrouzht

25 " he told me Y1 sold on the street< I traded ot for food
With vigorous strokes Ketth pomts still life and everydas

scenies. He has never tried to paint the sen, hut he 15 in the
mold of the dozen artists to whom [ talked, 1n that he hnds the
||--||1|:--'.|.=. a4 dlming influence, conducive to goodd work

Lois Bennett, an irtist who depicts the sea, summed up i1z
Tt '"_|_|||'_i|||| O Creativyily J. AV EEY WLHYE l|'l._|_|_ hits the shore.
pven though it 1sn't paanted. s fell by someone.” She was wark
g on still another seascape when 1 dropped by her studi

Such luminaries as Jack London and photogtipher Edward
Weston found inspiration in Carmel Robimson Jeffers tramped
the coast and the mountains, formineg word images thil earned
him a place among the greatest 20th-century American poets
Jeffers wrote of "old cypresses the sailor wind works into geep-
sen knots "™ He saw the hills as “jageed country which nothing
but a falling meteor will ever plow

He bourht “u furlone of cliff on which the Pacific leans its
wild weight™ and huilt there a stone house and then, beside

it o tower, erim and medieval, three levels high, with a tim

abservation plattorm atop

Veattoirel € .'I..I.-'""n “Weorvember (972










| climbedd s steep stepy with Donnan I||'I|-I'-u.'|'1 Ll roet
son. Y Father built this mostlv {or the exerclse,” he sapd. “ Mother
et o had the Jeeling <he'od like a tower, and he wanted Lo do

sometlnine restdes S22 at s idesk .'.I clay, He gol a rreal flead ol
satisfoction out of working with his hand:

Lo preserve an almosphere o which poets and piinters
thrive—and which snv mere lover of tranguillity will enjoy
Carmel-biv-the-Sell 1o ise its praper name, his remained an
pn=city, dogEedly defving the stereotype of small towns trving
to grow g Many of the 4,600 residents dwell m collages
drawing & pointed distinction between themselves and thei
mure exclusive neighbors at Pebble Beach. Neon and trafhi

irnstls aren b allowed, A luli-time focester cares-for the 11,000
trees on municipal property. Ordinances forbad large buildings

‘Usundlhy the people who move o Carmel have lived 1n o
big city, such as Los Angeles,” said Yice Mavor Gunnar MNor
e, Himsel a refugee Trom New York. “They've seen all the
development they want to =e. Thev come here Lo getaway from
i % FTUYInEg man of serious men Mr. Norbire runs o travel
agency when he tsn't propasing arcinonces, Issuing trentises. or
otherwise sillving tor

thie world calls progress. He worres that someday the ball-

| to save s town from what most ol

e W I.'| C iR, -'IIHII'I-".'L'-:' b, |Ei:|'| Ii'l: » SOAMME - over Ln

& [lnes
['he area around our city limits s being developed to such
Wi extent that the PICSSUIT OR U5 ma) Decome LoD great Lo re-
st he sand. “So far, there've always been enongh people heee

sOMmeLmes s harely enougl o win the heht W L'a_'--!u

Fate of Artichoke Fields Stirs Coarmelites

When I met him, Mr Norbers was worried aboot

of artichokt lanls, In smar RLEELL LEVHY LT RATL I AL MFss [k

fint plain that corries the Carmel Kiver to the sen, just south
O Lowm Y nroposil | "|'_:-|.|_||_ Lthe ;-I.-_nl- wHth !'n--_ 5. A larce
resort hotel, and 8 motel greatly disturbed Mre Norberg an
many other Carmelites

Fridd Fuarr, an attorney and {ormer stale senalor active in
conservallon matters, ook me to a grassy hill overlooking the

felds. “This place 15 close to my heart,” he spad. *1 fished nea
i

here when | was a bov. We need to keep this as open space
would be a cdisaster to put 4,000 or 5,008 more people on Cal
mel'« cdoorstep. The trafhic and the demand for services would

: more tl ld stand
III FHEETE LR BRI LUNLRENE SESRET

Fred helped oreanize a campoien 1o rose monev—=as 200, (00
in cash and almost as much in pledges thus far—to buy [5
peres ol the artichoke tanch nearest tl s 1 he landd woul

become a park. The gifts flow from many sources. One citizen

i donpting g chunk of real estite. A bov ol 11 pave S50 earned

:lling lolbipops. A pharmacy oflfered o contribute Hve cen
for each empty pill bottle turned 1n, and added 5104, Thie ot
of Carmel pledged S100,000 As 1 wnite thes, Fred and other
umpighers are hoping that a county bond tsaue and federal
conservation funds will provide the rest
Bruno and Emilio Odello, brothers whose familv has grown
Fiichokes for 48 vears, were surprized al Lhe furor that erupt-

1 WhHNen !"||'_':-L [:_'|l||-':-|:|'| L -.|_-|i thiir landd v a -:;"._-.-|||||-:-|
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Hrino san

il a lot ol chandces to sell
ove this land Limes each sgmmer the outdoag

{ But we're just stubborn farmers. We loy i _
['his 15 owr lifeblood. Now our backs are avsinst the wall” EVENL 11s R "-"I-I: Howse [
in front of the Pacifis

Whitle taxe iry L Cidlello Lan Iave gone steadily Wiy, BT Harbledi e | %I T
ety nias gom Wl Bruno out off a8 fal artichoke with his .III| ' I|I II -I II.
H CReLRnil Lt thie henrt il || -'“|l--.1=-- me one ol Lhie r'va- L n |-L.| e s _,.I.l.. L L
sons the brothers want to sell “See that worm? That's the  yeur sound for the colloctn
rva ol the plume moth. All we can do with these Jamaey [ he Larg Lo
artichokes i feed them to cattl \ri Association—disols

The only remedy for the ever-increasing infestation is o ne peatmii ' weubptu
pesticite so toxic il cannot b :|§.|,|5!..||| hiand. Aerial spraving f $te ) bEaT - W riet
1= required, “But there are so mam hot=ses ground us now thal i ralleries offes fLas

" L take o cha [he dust might kill n chilel” ind | chanee 1o watch o vare

i () CraftsmeEn &t

[here's another problem: a funeus attacking the artichoki

roots. “We have to dig up about 25 percent
ear to ey to et fid of 1" Embio said He <hio

of the plants every

M "W st

can't compete Anvmor
e | write this. the bhrolWers
Furr and tl onservationisi {or an option on thi
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Without a mulemmise

the earth-colored buildineg= of
Hio Carmeto, not {ar from the Ddello artichokes felds
Cabinetmaker Harry Downie camie 101
n few woodel LALUES "'.I'!l.l |.




Fists full of Hower buds,

d farm worker londs a basket
near Cattroville, which calls
itsell the artchoke capatal of

the wotld, The buds o

these thistlelike plants, prized
v paurmels. grow plump

wnid roenty e Cnliforw's

misdle amstal conmimes. Bol

plume moth and ot disease
theeaten Belds <outh of Carmel,
anid the nndy effective

pesbicichiss are ot preriliss

for inhabited areans; much of the

crop may po o the (eeidlbins
it tvestoe K tpsteand ol 1o the

babiles of artichoke lovers
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restoration of the mission church and surrounding buildlings

Father Junipero Serra began the mission in Monterey bt
tranelerred it to Cormiel in 1770 The fervent Franciscan was
37 vears old then and in frail health, bt he hived to establish
another seven of Californin’s 21 missions. A stone slab in
Carmel's basthica marks his hinal resting-place,

The mission guadrangle wis in ruins when Mr. Bownie
came. The much-repaired stone hasihea bore little resemblance
to the original, and wnlls of adobe structures hivd melted oway

Mr. Downie bocame historinn, architect, and, on occasion,
pious thiel: “Most of the silver and other paraphernalia had
been taken away from the Carmel Mission to the church in
Monterev. | was gradually restoring these to their original
soltting—unefficially, vou understand—and then my efforts
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
eowned statue of the Yirgin. “She came with the hirst expedi-
ton to Monterev,” Mr. Downie sand “When | tracked her
down in a loval home, she was in a bride's gown of the 1880'S"

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

Steinheck Toueh Transtorms Cannery Row

In contrast to quicscent Carmel, Monterey, on the opposile
side of the peminsuly, bustles and gets biguer. The navigator
Sebastiin Vizcamo cast a proctical eve upon the large b
when he found it in 1602 In a report that fixed the course of
Califorma’s early hstory, he described a “poble horbor™ bor-
dered 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 Vizcainos “noble harbor™ that Spain sent Lon
Gaspar de Portolid from Lower Californuain 17649, He faile
perceive nobiity on first sight, But the next vear, with a few
soldiers and the redoubitable Father Serra, he founded a setthe-
ment near where downtown Monterey stands Doday

The town served Spain and then Mexdeo as Alta California’s
capital. On Julv 7, 1846, eight weeks after the Mexican War
begnn, Commodore John 1. Sloat raised the American flag,
having landed 250 seamen and Marines without opposition

Forty-five adobe, wood, and stone buildings sustain the
memory of Monterev's veurs as a seat of government. But 1
like best the lnndmarks of her other capital era, the great era
of the sarcine. which began early in this century and continmed
antil the silvery schools disappeared m the 194(0°s. Agaan and
again 1 was drawn to the derelict sheds—part corrugated
metal, part masoney, part rusting clutter—that stand aleng the
seven blocks of Cpnnery Row (page GY1)

I'm hooked because 1 remember so well John Steinbeck’s
first book about the Bow, Do vou recall his captivating opoen-
me sentence? “Camery Bow in Monterey in California is a
poem, a stink, a grating noise, a quality of light, a tone, a habit,
i nostalgin, a dream.”

Steinbeck frequented the row in the 1930°'s—"a large, thick-
set mun,” as Jean Ariss remembers, “usunlly wearing jeans and

Naticiral E.-'rm;mlrln'r.':_ “ovember 1972



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

the COTAJHLITY _II‘.L'.L. author of two novels, and her husband.

Bruce, a writer, editor, and artist well known for his mura

They zaw Steinbeck often in Edwiard Ri
on the Row. Almost o8 much o local legend nx Steinbeck, Rick-
¢S wis a marine scientist and o frrend to hundreds of Can
nery Row citizens. To Steinbeck he also was critic, tutor, and.
on the book Fhe Sea of Cortes, a collaborator. His personality
inspired the Cannery Row character called “Doe

Jean recalls spending & day in 1939 with Ricketts and John
and Carol Steinbeck, redding the manusciipt of another Steln-
beck work, which as vet had no title. She rememboers Ricketts
saving to John: This &5 a fine book—yvour best. It will win vou
the Nobel Prize.” The group spent the afternoon trving to think
up a title, finally agreéeing on The Grapes of Wrath. And in
1962, mix vears before his cdeath, John Steinbeck went to Stock-
bolm to receive the Nobel Prize for Literature

Monterey old-timers

T

citte < lahorators

Inchuding [hose who never read Can-

nery Row or its less well-known sequel, Sweet Thursday

speak with deepest nostaleia of the Row's hevday
The explanation of that attitude lies not in 1

bt i the ern Cannery Row reached
its zenith durmne the depression of the 1930" amd World War 11
Fishermen's wives earned extra cash in the [MICKITE Fooms,

Process—arenry work

and itmerant frul e kers knew a cannery wob would see them
through & few months after harvest

Eighteen canneries clanked and tooted, reduction plante
converted leftovers and surplus fish into lertilizer and stock
feed. A hundred boats hrooght in their catch. Saon after Pearl
Harbor, 5 jittery pilot spotted part of this armada and radioed
that a Japancse fleet was bearing down on the mainkand. Luck
iy, the mistake was corrected promptly

Former Savdine Packers Welvome Tourists

What happened to the sardines? They were fished to death,
many persons believe COthers say pollution killed the frv, and
still ethers think that a chanee in ocean currents carried the
schools to an undiscovered happy Ashing eround
shops cater Lo tourists drawn by Stein-
beck’s prose. At one end of the Row a single cinnery still oper
ntes: packing squid mainly for Greece and the I*']|iii|.|.i|!.;-T

"When we can et the aqquicl,” sail Tony souza, the mana-
ger. He showed me through the spotless but sflent packing
room; no squid had been caught that week, “It's pitiful,” he
sald, “what Cannery Row's come to." But the tourists sep i
through Stmnbeck’s eves, with fondness for its rabust past

As Iishong dechped, the peninsula’s future looked bleaker
thuan ane of her own IOEEY SUMmer mornings |'||."r|L||:|11'|_1. Lho
i Lok (I much
of the slack. Today three installations contriliute vital pavrills
Fort Ored, an basic-training center, the West Consd
Hranch of the Defense Languase Institute, located at Mon
terev's Presidio, once the site of a Spanish fort; and the Naval
Postegraduate Scbosil
quartered in the famoys old Hotel Del Monte The

MNow restaurants an

itarv—ilong a part of the peninsula scent

"l.rr1::.

i umversity for career officers, head
Armed
Forces nol only are the lurgest emplover, but they also liring

Califorria’s Land Apart—ihe Monierey Peninsifo

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

Restaurant and Liberty Fish

irHl wrrvice al 1l

Market. One of the most
peipalar an Momtere
Foishermorr s W harl, h
restivtirant spoactializes 11 st
In her left hand Mrs Kosihe
Limnorn—coak, wallresd, ani
witle of otie af the ownes
offers the “"Marty Special,”
baked squidd and eggnlan

The olher plattes
sicithan-stvle, lemon-accented

crpuaid =auteed n owine

|'.||'-|I 1




Nature s serendipityv: In P

‘Butterily Town, L' S A "—winte T
Irees filled with monarch butterfiies, Bullering
ancl dritane UK unight come nlivi ||.||".|1| i
sprng-blooming 1ce plant (top resht) carpet
peninsuly chiff= In a Podnl Lobos tidd

i nudibiranch {reht) sparkles ke a jeweled pin

n officers and noncommissioned oficers who find the peninsuli
a finge place to retive, lneling a continwing boom in real estate
irtv on a chilly mornine, as Uhe wingd blustéred, the sen
rodared, the sun sparkled, and fog scudded toward the land
which 15 to say, & tvpical summer morning—I1 descended o
.|'::'|"! i | IR 1 oy | I K II"|'|I-|'|'|| .|!| -I'|| 1
Ax 1L retreats, the ocean exposes shallow pools alive wilh
interesting  creatuces. [ visited pools at Point Lobos Staty
Reserve, o tongue Bicking into the Pacific seven miles south
Rilw i Minsuln ek L hundre PErsin: lescended o the
water's edege to hear naturalists talk about the tidal denizens
e gulls eved us with studied disda [hroueh th L¥L
unseen sea lons bharked ke o Kennel of hoarse bloodhounds
We broke into groups and settled around the numerous pools
Car armivial caused crabs o skitter into niches. pernmwinkles L
close the trapdoors, and bermit crabs o withdraw into theis
harrowed shells. Hut soon all EADPEeared
wie found starfish, limpets, chitons, sea urchins, turban
mails, barnacles; the tidal community i laree and varned
=amenne Tele hed W O Voung _:5.. lia L, i' . b e K shel I.||' sh et 1]
in eze siiced longwavs In omy hand It erept determminedly up
e 1ts one owide ool “Be sure (o put thinegs back where vol
lound them”™ called Domthy Bell, a8 voung natuyralist working
the summer at Point Labos, “We're here to losk, not to destros
digcovered o boseball-sire pnemone 10 o creviee. Wil
irane And tentacles polsed, this green caArnivore wins
ready for the semous business of eating When [ inserted the tip

ot my pen, the mouth quickly closed. Bul then it opened wide







ODcean sings a lullaby o

_ "
iaf Bichard Clement
WLIEEE

with some disgust, | think—o awarl more palatable farp

lI|.1l.-!'||':'| A TUTroan ssid wanoers tinto Thad LAY, LIME T Lkt e

is that one more hermit ciab has 3 home. Ehgesting the snail
bocv, the anemone discards the shell. A homeless hermil
coming on this bonanza cliums sgubtter’s npht urnless i
too passes over the anemone's moulh

southward from Point Lobos, the Big surs wild coos
tretches 90 miles to San Simeon, Headlands plummel pre
ipitously mto the waves, a jumble of rock, sand, and cha

teurrod, lesting !I!-, '|,i.|_. ee O IRe SEin (DASEs DAY= ) Il|_|||:||_' 'I i

LW ISTINE ol il Birnway, 1ok IZ.I.".:':I.I..I'- s A house or i
small settlement—nothoing more, for Monterey County ws
proftect Blg surs primitive beaut)

Cine Sunday morming [ met Will Shaw, a Monterev anchitect,
an 4 tract of land a few miles south of the Big Sur River. A< wy

.-Il (4 |

ked beside o creek. under a Parthenon of redwoods, Will

'ln,.“.rlu_.ll,_..“. € 5 a3 0¥ IJ.”'“.I. "|.|I' |-||“-'-|.-| fij i






prought
Bedevils
Brazil's
Seriac

By JOHN WILSON
Photographs by
GORDON W, GAHAN
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Wandering a wastelund whirs
the cracked earth thirsts for rain,
A family stops Lo fish and il
guurd canteens af o water hole
I'hey flee the Bradhian baclband
known as the sertgo—hegrt of
thie Dirought Polvegan, an nrea
Lirger than France amnd West
Crvermany'. Ahout everny ben vears,
the summer ramny season in the
sertdo mvseriously breaks it

cvile, then the land withers under
the trapic 2un, and its prople sufier
thirst, huneer, and occazionally even
death, But rams alwavs come aeain,
atd the seriameior ching

prrarageosly o the fand they L',

AST SUMMER Our Lord granted us no winter,
senhor. For us, this is the greatest of calamities”™
The lone cowhov swho uttered thas starthing con-
trachiction .!,|:|]J|'.|rl.'{:| to be clad in time-darkened
armor. as Jdid his short-legeeid mount. He looked like a
tattered Don CQuixote astride o skinny Rosmante:

I met him in the pasture that sometimes doubles as an
airport at Quixersmobim, deep in the Brazihan hnter-
land known as the serfde, part of the vast region offi-
cially called the Drought Polygon. Roughly 750 miles
wide and 1.000 long, the polvgon oaccupies the extreme
northeast bulee of Brazil, except for a narrow, well-
walered =strnp along the coast

Studving the cowboy, 1 saw that his armor was the
traditional uniform, the “leather,” of the sertdo vagueiro
a chestmut-brown  leather coat scarred with crudelv
hand-stitchedd 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
shielded the rider

The vaqueira's speech was us distinctive as his garb, a
regionnl dialect Aavored with Portuguese phrases long
ghtiquated in the rest of Brazil

“Yes, this 15 a sad land,” he said, gesturing toward s
scrawny herd tucked into the surroundmg brush, and,
bevand that, to burned-out felds of corn carved out of
a withered scrob forest, “No winter last summer,” he
sighed. *Will we have no winter this summer, 10of"

sometimes the Disaster Doubles

Later, in the home of Jorge Smmiao, a storekeeper of
Quixeramobim, 1 heard the explanation of this odd
confusion: “The people here, the sertanejos, call the
rainy scason—roughly late January o early Miayv—
‘winter' because then clouds and rain normally bring us
relief from the tropical sun. But of course we are south
of the Equator here, and those months are really summer

“Fvery decade or so, ‘winter” does nol come to the
sertin,” Jorpe went on. “That happéned last vear, and
vou have seen the desolation it brings. Our agoiculture i3
geared to planting in December and Janiary, so that the
crops will grow with the rain and we can harvest in Moy
aned June. Then we can ride out the annua
But when there is no rainy season, our crops die, our
herds starve, and our peaple, who love their land, are
acpttered Lo the winds™

It was then January 1971, and so the sertio had been
narched for more than a vear, Next winter was at hand
If it cid not come, the sertao faced catastrophe

As if reading my thoughts, Jorge smd, "Sometimes
there is even a double droughi—two vears in o row
without enourh rman One of the worst was nearly n
centuly ago.”

Uhe great droupeht of 187 7-1879 spread non in all nine
Brarilian states that, in whole or in part, comprise the
sertiio, Ceara, in which Quixeramobim hes, lost half s

flEy sasiin
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Sutiday is mll-belly day for a fmmily of
(dxada. The weekly feast, filhing but

vy - an starehes, inclucdes Benns, viom

i howl of moanted, and a pot of thin fish
dew. With a digt chronieally lacking in
Nroleln and vilammmE even o I el

venrs, sertanejos siffer extreme mmalne
Eritian dunng divighls

\ spineless cactus (below) may offer a
fatter future (or the sertao. Cultivoation
af the North American plant eould fira
vidle [ormge Tor cattle fn divy Limoes. Here,

after the drogght broke, o cactus patd be-

contnes a perch Tor o ratn-drenched finch

Pyrceint Bedevily Brazil’s Sertiiv

population, hall a million peaple died of
ERiest, starvation, or disease while trekking
LD WAELEE an e COnst -1r||i thod=ands myre

el to the south or to the Amazon Biver. To

cay the serfaos 13,5040 (KN peajile are the

pooTest in Braxil

| usked Joree whether a double droug
appeared o be in store

“No oone can tell. But the countryfolk are
wiarried, 1hey see that the little fara barreiro

.il.

—the bank-twirer bird, whose wrrival faretells
ruin—has not appeared, Other siems  from
npe-old lore also wam of droueht: Heehives
HifIHL"_ the riverbed I|I|]r||1' s |_'.I_||u cterile
nirsong of the thrushes in January. Bul, really
N one Knows just when the drogeht will
come, or ¢ven why it comes"

Jorze was well informed. Meteorolosists
who ure studving the drought phenomenon
af the sertio hove found no definmte couse
During summer, moist and unstahle masses
of aur over the Carlbibean and Atlantic not
mally push outhward toward Brisil amd
move inland. Clogdbursts miy drench the
sertio and bevond, and the land thrives But

about once 1n & decade, the sertiio oets only i

f A |.|r|:-_|| sprinkies, [or some unexplained
reason. T he studies of this puzzle o on,

but meanwhile, so do the droughts,

Countrvinlk Flee a Stricken Land

I you want to =ee what the deowght realls
means,  Jorge told me, “zo deep into the
caibrnee. Prom a Dup Indmn word, caatinga
msins Cwhile forest” 1t i= a tortured thicket
aof low serub, of thorns and pricklv leaves,
and twigd as sharp ns lances

When | =aw it, | understood its name, for 1t
wias the ghostly grav of old bones | thousht
the vemgetation dead, hut 1 was wronge

Young Jorge Simdo, Jr, who wae driving
me in the family jeep, expliuned: “"Some of
these trees may be centuries old. When the son
has no pity, they drop their leaves but send
taproots deep into the cracked earth, seeking
that list drop of moisture

“When the muns did not fall and the crops
died,” Jorge, Jr., said, "many people followed
the dusty tradls out of the caatingn, carrving
o £ I'l'.ll'l'll what PHISSESSIO TS r|'|1'_' |I|.I;TITII'I'.1 L&)
sppll, with the family strung out bhehindg, the
godils and possibly 4 g following along
They sild evervthinge to pet awav from the
sirtan, o gn o industries o the <outh—in
s Patdo ond Rio de Joneiro: T hose without
money had o sign up as beld honds in the

LY






rugzed frontier lands of Mato Grosso, We call
them fRagrlados—the whipped ones.”

Ten miles out of Cuixeramolim, the jeep
could g0 no farther. We walked two miles
lhrough rocks and sand, ducking under
thorny bushes, along what was once the bed
of a stream. We climbed pver the wall of a
dried-up reservoir and found Senhor Horaclo
Meneses, o vagqueiro and farmer wheo hail
refused to become a flagelndo. He stood with
a pick in his hands at the bottom of a hole 14
feetdeep, where p trickle of moisture appeared
to rewinrd has efforts.

senhor Meneses, his walnut skin dyved even
edarker by 52 vears in the brutal sun, told us,
“This spot always gives water. I found it here
i 42, and again in' '81 and 'S8, but now it's
runming. pretty thin. I've just got to keep
digming. The truck can't get in here.” SUDENE,
the Brazilian Government's northeast devel-
opment agency, his a fleet of tank trocks that
bring water to thirsty ranchers

Samt's Day Brings # Gloomy Omen

senhor Meneses told us of his battle against
the drought *1 wore another man's leather
for 22 vears,” he sadd, using the Jocal term for
# hired hand. “] am not going to run away
now and lose all 1 have. Last December 1
had 19 cattle, and corn and beans in the
fieldd by the pond. Light riains fell in January
and February. Sometimes they did not ¢ven
hit the ground before the sun bumed them
off. My leather got <tiff—no moisture in the
air. By Sk Joseph's Dav all pasture was pane.
That day—March 1 0—the saint forecnsts our
weather for the months ahead, If we are to
have o winter, it will rain on that day, We
gol up with the sun and praved, but the sun
rose 1 @ blaze and burned our land til night-
fall Dirought for certain

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

As we said good-bve, Senhor Meneses
summved up, “The madn thing is to keep
the cattle alive. But if we don't have u
winter aginin, wie'll be liquidated.” The va-
(ueiro obvioosly found no humor in that
ironie word, “liguidated.”

Many penmiless flagelados had, of course,
already heen liquidated. In May, when there
were no crops to hirvest, they flocked to the

Drought Bedevils Brazil's Serido
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pursuit of  vanishing
mdisture, a walter hole
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towns for food Some looted grocery stores
or plundered trains of their provigions. To
caseé these pressores, the federal government
mounted 4 deought-reliel program. Food was
shipped in, and SUBENE orgamzed “work
fropts™ to keep idle hands busy

A suneNE official, Waldimir Leite, told me:
“Within 45 days after we knew the harvest
would fail, we were ready with plans for
roads, dams; wells, and irrigation projects Lo
employ 300,000 men. This was i the six-
state area that was hardest hit, because most
afl it= 2,500,000 people are just subsistence
farmers. We are proud of the resulis—no one
starved and no mass mipration took ploce.”

Cearn was one of the disaster states. There
o SUDENE enmneer showed me around o
work front where 6,500 men libored in two
shifts to bulld a read and o reservoar

“Wi hire evervane who applies, 5o long as
he can show g certificate from his priest that
he is ot Jeast 14 vears old,” the engineer said.
The caily wage egqualed about 40 cents

Next morning in nearby lmuatu 1 awoke
before cawn to the found of commotion m
front of mv hotel T went down to find & dozen
farmers and the hotel porter chattering ex-
citedly nbout rain, ron, rain.

“Look at that beautiful sky," the porter
satd, pointing to o heavy black overcast

“Will it raind" 1 asked

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

An hour and @ halt later, the sun opened a
space, but by 6230 the sky was covered right
aver again, Dashed spints revived and people
gathered in the street in front of therr homes
YBeautitul sky!™ T heard on every side.

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

Cowboys Start Their Training at 12

I driove northwest to Tauk and the cattle
lands nlong the border of the states of Ceari
and Phauil. Rocks, cactus, sun—a flinty coun-
tryside. Here dwell members of the Feitosa
clan, who settléd the land early in the 15th
century. The head of the clin, Maj. Manoel
Feitosn, a tall black-haired patrician, wel-
comed me 1o his manor in the village of
Cococl He and his son hold 30 leasues of
land—250 sequare miles

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

[(RE

and we starl over again, deluded by the
sertio, This vear we lost all our erops, but
some wells I had dug in that terrible drought
of 1958 kept u< in drinkmmg water. 1 store
veur's supply of manioe so that my tenants
can last through bad vears.

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

Medivval Spirit Pervades the Sertio

Drought mav force the sertanejo to emi-
grate, but he always yearns 1o return. [ spoke
to o vagueiro who had fed a previous droughil.
He said he had been working ina Sao Paulo
tire [actory—"Really ereat. Well treated.
Good pay. "™ Then why had he returned?

“1 couldn’t stand it away from the sertao.
You know, senhor, o sertanejo loves suffering.
Two vears of good times and I could not bear
it anymaore. S when my father wrote me it
was rafning here, 1 came back "

I explored this odd line of thousht with
Ariano Suassuna, professor of sociology. nt the
Federal University of Pernambuco. A special-
st 1 backland folkwayvs, he advised me: "I
vou remember that centuries of 1solation have
kept the sertanejo a medieval man, you will
understand his gloomy thinking Cur religion
and muny 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 yvears."”

United Nations meteorologist Luis Al
amplified this: *The arriculture of the ser-
tanejo remadns medieval, The government
has built handreds of reservoirs, but the =us-
picious backlnnder, bound by poverty and
wary of modern technology, does not irmgate.
He will wateh his erops die a few miles from
water. The first recorded droueght here was
in 15383 when 5,000 Indians fled to the const
from the ravages of dry weather. Fhght or
plous resignation are still the sertunejo’s chief
responses to the drought. They will be until
someone helps him pump the water to his
fields and shows him how b use it"”

The sertanejo has long fought the innhova-
tions of stience. When the government tried to
impose the metnc system in 1874, he rose in
fury, turning over market scales; proclydming
kilos the work of the devil, and, m a bloody

(Continwed on page 720)
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Salt foretells the future. A

woman of Coeoo lavs oul

ol LNe eve ox
o Latacs Lay in December
exl doav she will see which

X moundls, represeniing
RO FRAn S SEcisrs g LBE Bhie A
eor. e wetl with dew. Each
damp lump means ran for
Linnd it

Aiready, Haved by a vear
of drought ithelow), o farmes
i Inhamun: winces ander
another Glow: Dhe snit
icts hight showers Tor Ja
wary andd Febiraarv, then no
muofe, Th other areis, the (e
atgurod rains

When the author returnied
the following Aprl, the
':rlll:__'lll "-.Hl r'I:||-'|| Il LId
ertin  excenl aroumd In
mmuns: there only a4 few
Sre b b hate]  Talleny-—an
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Make-work [0 (he rescue

FRUGGLING v dust furned to mud by g welcome shower, a work
s..‘ w pishes a stalled truck leadied wath stones for baudidime o dam
[ he Brasillan Governmoent organized 147 such emdrmency "Work
fronis”™ toodicouraee desperate drought victims Trom magrating, or
ransacking shope and traine for Tood The fromts mtracted 500, 00K
ertancios to construct roads, die asteens, bulld dams aned  carw
pondults for chanmelng ranotl min rescrvolrs

. week's work done, laborers bne up at the project eniineers
hondoguarters (nght) for their pav. egual (o about 90 cents poda
distributed partly in food Nearing his turn im0 line, a Ind opens his
ack wide o catch an allotment of four and beans (fne right). T he
law forbids hirnmg children vounger than 14, but oficipls wink &

the rinle when a (Eoaly s mbnsy ool i e










Huin brings rebirth o the tields of
farmier fose Candlo near lgoata A
ght's peak tn December (lel)
din-selred corn rillles aeainst with
ered cotton planted betweesn rows




“Smash the Kilos” rebethon, defending the
supremacy of his {thra (about a pound} and
arvoba (about 33 pounds) He kept his arrobas
fur welphinge his cattle. but he had to pocept
the kilos for smualler iiems

In defense of his medieval relizous con
cepls. the sertanejo has fought even mory
fanatically, In the 1890's one Antonio Maciel,
called the “Counselor,” gathered 20,000 sim-
ple countryviolk around Fim ol his New jeru-
salem—at Clnudos o the State of Bahia The
Braalign Government sent police detach-
ments and 2,000 troops against Lthe “mon
archists” in three expeditions, but the tough

deflendérs routed the professionals Finally,
m 18495, the government dispatched 10,000
troops. The sertanejos held out for three
months, inflicted thousands of casualties on
the army, and died to the lust man

With this fanatical strain in his makeup,
the sertaneio looks to religion, rather than to
science, to cope with drought Diniving south
o Juazeiro do Norte, T encountered a hun
dred-foot statue of Father Cicero Roméo
Batista, whom sertangjos credit with a mira-
cle in 1839, Ay the people tell it, he was pray-
ing for rain when the

wist turned o blood in
the mouth of o devout woman, Overnight his
church became a goal of pilerims seeking
mirnculous healing or the blessing ol mins-
ture from the skies

Thi ;-|,'|||||l._' af the town are comlortable
with miracles and herb doctors. A wizened
old street vendor offered mae o sea horse and
sand dollar, “Grind them and boil them in
tea,” she saidl “Cures shortness of breath.”

Sature Finglly Redeems Hersell

I left the sertio at the madir of its sewred
and searine miservy, Four months later 1 ore
turned. It was another lnnd—ereen, green,
ETCEN eVEryw here,

rldle-wheel steamers on the Sio Fran
cisco River and every bus and tnick carried
homesick sertanejas who had heard the word.
“Tt 15 raining in the sertho!”

The rpdn had fallen generously evervwhere

except around Inhamuns, where St
Luzia, on her feast day, had went the people a
sty that their drought would not end (page
713). Mv friends there told me with bitter
pride that the saint 15 DEVer Wrong

But n the caatinga, all was aglow with

life and color. Abundant blotsoms in party

crezs brightened the rocky gray soil
Among men, too, it was party time. To his

Spirits revived by a torrential radn, spec-

titors welcome the inlerruption of thei

bagriee ferda, of roden. A rancher of Caratbas

Werdiomal o .-=_'l.'.-|'r.i.l'l - November 1972









Liberty Ranch in Rie Grande do Norte
Deusdete Pimenta hadl cillled the best riders
of the area to 5 :'-|'I:||'r-|:'_|'|]‘.|l‘] n rodeo, o cele
brate the retorn of good tmes. [ watched the
performance with Ruimundo Soares de Brito,
postmasier of Carntbas and local historian
"The contests of skill vou see featured hers
duplicate p vagueiro's dailv work during
roundup time,” he exploined

Just then a chocolate-brown hull chinrged
out of & cattle chute and vwo mounted men
set off in pursuit. Pounding hoofbents echoed
my heartbénts as one vagqueiro leaned dowy
o gnp the bull's tmil, then abruptiv threw
and’ hobbled the beast

‘Prizes go to the fall closest to the chute,
strongest horse, faste<t fall, best nder, and
best throw," aid Sephor Saares de Brito

v rainstorm broke up the voaguejada two
hours later (pages 7200210, and evervone
crowdled mto the ranch house for refreshmenis

“INO one can say raih spoiled our festival,'
sald the rancher, "Rain alwavs brings joy Lo

the sertho,
In Change Livs the Sertao’s Hope

| needed someone to put this morbid-
wvous, parched-fertile, forbidding-beautiful
land into ||1-r-|,-|-|'|i-'-.'1- I foinel mis MAn in a
Redemptorist priest from the United States
who Bad been working in one of the sertio’s
blenkest remioms—>Ssenio ¢ on the Sin
Franctsco River
Vian Hoomissen t= a hared-
muscled man of 34, He has seen a lot of the
serti, and he has seen it without inders

“The sertdo his been in the grip of eco-
nomic teudalism,” he sard. “In aren afller aren,
one family has held the land and all the im-
portant local othices lor generations. This

must change. People must have education.
|

Father Bernuarn

<0 Lhat thev won’t fear imovation and wi
express i larger voice in their affairs. They
must learn o try wrigation projects, Even
more  impurtant, peérbhaps, the povernment
and] the people must work together to master
betler deviand farming methods. Less than
e cultivoted lanid bore can be
irngated; [or the rest, the great costs out-
welgh the benefits Wavs must be found 1o

percent of |

provide more johs—and the trained sertane jos
to fill them

“If Wl these things happen—and 1 Em cet

uin 1 my heart that they will—then this
|

up and fed o the cities aften come back Denutiul lnnd will become a garden that not
wilsEn wWakler ufiin rrisens :Eln' SEV AT EYEN |t|-;r|._|,-_‘_|'|.' LA 1.-.i|h|-r - D
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HIRTY FEET BELOW the sarface of
the Gulf of Agaba, 1 studied ane of our
rlots of parden eele kneeling in a tur
retlike blmd set amid sea grass and pale
sand; | peered out throwgh the clear blue
waler of this arm of the Red Sean
I'he silverv-gray evls stood like plant stnlks.
projecting a vard above Lhe bottom (rizht)
Bodies nrehied, eves alert for food, ':hl':'-'“-ll-rl
siedd and dipped, bowed and swasved To the
orchestration of invisible currents, they per-
formed their tireless serpentine dance, like
tobras spellbound by a snnke charmer s flute
meparited by o few fecl—smetimes Dy
anly a few inches—from its nearest neighbor,
each eel wits anchored by its tadl's tip to the
motth of the sea-{loor burtow ne which it
lived, When danger threatened, it vanished
tailfirst mto the fand
| thought of nopturahst Wilhiam Heebo, who
abserved a “garden of eels™ in the Gulf of
California “They resembled ron rods us
much ne anvthing”™ he wrote, “slizshtly bent
_sticking up from the sand, but, unrodlike,
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switving very stightly.” He was unahble to
pluck any prizes from his eel garden, and
skepties questioned his veracity. But within
a genefition his account has been verified
by the discovery of o dozen specics of garden
eels, which follow a colonial wav of life
umgue among the vertebrates.

On 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.
Coworkers were my husband lgor Klatzo
und teams of my zoology students from the
University of Marviand.

Though we surveved 16 garden eel colonies
—mnst along the east coast of Israeli-occupied
Sinal—we concentrated on two large ones
near Elat at the head of the Gulf of Agaba
Colony No. 1 lay just off Willy Halpert's
Agqua Sport diving center. Colony No, 2 was
located about @ mile south nlong the Israeli
coast, near Hebrew Umiversity's Heine Stein-
itz Murine Biology Laboriatery, our base of
nperabions.

The subject of our study, Gorgasia sillneri,
wiis diiscovered in the gulfl by u truveling pen-
cil salesman, Lodwig Sillner. Pursuing his
hobby of underwater camera work, he pho-
togriaphed a garden eel colony and collected
an immature specimen off Agaba A German
ichthvologist, Dr. Wolfgane  Klausewitz,
nivmed the species after Mr Sillner,

We could don scubn 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 737 water of the Gull of Agaba. A
short swim would take us to one of the
largest known garden eel colonies. But our
favorite dives took place earlv, when the day
wiks relatively coaol,

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 in hedrolls. resemble
colonies of sleeping seals (The Gulf of Agaba
hias become a tourists’ paradise )

Putting on our face masks, we walk into the
sea Unee underwater, we turn off our flash-
fights and find our way by the strange gray
of the day's first hght

Diown 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
i their habitual ballet, but they drnin away
into /'the zand as we swim into the blind.

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

Meno (ffers Minuscule Fuare

We put our face masks to the viewing
parts and see that the eels have risen again—
hundreds of them, proudly erect as if standing
on the tips of their tails. Some are so close we
look right inte their eves, vet they no longer
see us a3 objects from which to hide. They
have accepted the blind, the bubbles i<suing
[rom it, and the face masks gleaming in
the peepholes.

Most of the eels are feeding, facinge into the
gentle current. They are selectively plucking
items from the menu-—tiny crustaceans,
minute sen squirts, ish eges

The hemisphere of water in which each eel
feeds hos: a radius shightly shorter than the
length of the fish's bady., We have never seen
one withdraw the tip af its tall from the open-
ing of its burrow, which is o sinuous vertical
hale in the sand lined with mucus secreted
from the skin of the tnil

Just mutside our blind a pair of eels engages
in' the ceremony of mating Less than  six
mches of sand separates their burrows, The
olive-spuitied male stretches toward the fe-
male, spreading and rippling his long irides-
cent white dorsal fin. [Hstinguishing the sexes
i Gorgasia silfmeri is easy. The male is
larger, darker; and has a swollen appearance
on the back of his head (page 733), He reaches
A lenth ol three feet—longer than maost
other garclen el species.

The female seems to initiate external fer-
thzation by coming farther out of her bur-
row. She entwines hersell around the male in
a single loop, The femule expels her eggs, and
the male cjects his milt

The time goes quickly. I see lror turn on
his reserve air. He reminds me with a 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 sea
\" grass, garden ecls earn thedr
pamse from their colany's resemblance
to o bed of swaving plants. Moored by
tall tips o mucus-lned butrows, thes
ent what the currents bring—fizh ¢zos
and other tiny marine life. Each male
controls A territory as large as his
Isoetdy ciin reach, nipping at rvas that
dare intrurde

Here the wary ereatures [eed while
the author hovers motinpless obave
her blingd 30 feet beneath the surfnce

As fhghty a5 a desert ooraee, the
antmals sink into thesr homes when

disturbed. Usunlly gradual, such o
disappedrance can al=o be surprising:
v swift. Even swwhen the scientists ex-
cavated a burrow, its inhabitant {un-
reledd off faster than they could dig







§ RACEFLL AS DANUERS, &211 jrericrt G
N ballet of cortship. Deftniess of move-
ment and mvisghility of eges and mile pre-
vented the author from ever recording the
exact moment o {erttliation, which s

external as with melt fshex Ullen during
matng mile

and temale entwine thedr
licwliee (helow)

AL othér times, the male
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mny (irit -|.II|1 L silacinl ||:;- Lliinner muole,

wiaving his bead from side o side (left)
doth nipple thetr blmy dor=al fine fremng-

lously (bottom lefth Responding, the fe-
minle rses farther from her chambier (he-
law), then twines avuin about the male

Maoture mabes maintagin harems ol sev
eral fermales Except during the maling
pierhived, the mudes hive mch farther fream
the Ffemuales than the few inches shown
here, o ane koows exactly
the e¢ls change lovation

W oF whien

Fhe entife droma muay be repenbed o dosen
LIt 10 D0 morning
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Fhe Red Sea's Ciardend of Eély




Now the Red Sea’s silken surface is truly
riecl, reffecting the mouniains thai turn pink
at sunrise. Bedouin passing on their camels
give us & second ook, but do not stop, 1t i
nearly 7 am., and we just have time for a
warm shower und breakfast before stiarting
our dayv's work ot the lnborntory, where we
keep captive garden ecls for study in cement
atjuariums half filled with sand.

Fels Retire for a Midday Siesta

Bt the most exciting and rewarding work
5 always in the sea 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 ot least half an
hour before sunrise. At first they gingerly
extend their hends, 0 moss of periscopés with
hig evis peering around in the semidarkness.
Gradoally, they stand higher and higher,
mare and mere appearing, until the whuole
field of eels has arisen.

A passmg hish or school of fish—less often
- diver or motorboat—interrupts their feed-
ing and makes them duck for cover. But well
before noon, sometimes as early os U am,, the
entire colony may start o simk out of sight
for no apparent reason. Around 3 pom., after
their midday siesta, the eels reappear. Their
activity reaches on evening peak at sunidown
and continues untll we have to use flash-
lights to see the creatures

We learned that when the eels withdraw in-
to their burrows at night and for their mid-
day siesti, o remarkable little fish, Tr-
chonpins niki, takes over the feeting aren
1 discovered this sand-diver fish in 1964 and
named it alter my son, Niki Onlv about two
mches long and adorned with plumelike
filnments, it escapes predators by diving into
the sand headfirst.

A series of might photographs, made by
University of Marviand student Josh Wilken:
feled, showedl dozens, then hundreds, of the
little sand divers materinlizing 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 samid
to evade an enemy

With this nice arrnngement of “sittings,”
niture has wlowed cels and sand divers o
feed at the same rich table of plankton with-
out being =erious competitors.

Uavid Fodman, the Steinitz Marne Lab-
oratory s collector and aguarist and one of
Israel's most expert undersea nmturalists,

=1
T
Fei

worked closelv with myv student Phyllis
Anastos 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 away [aster than we
could dig But David koew just how much
anesthetic to sguirt down an eel’s burrow 1o
bring 1t out

Phvllis would go to David, saving, “Will
vou help me catch an eel today in Colony
Mo 2, please ?” To study the movement of eels,
Phyllis was experimenting with taggng by
lastening a piece of colored cork to an eel
with o fine thread ipage 735). Thus she could
plot the fish's changes of location.

After three summers she learned it's mostly
males that shift their burrows. A male moves
close to & female—sometimes within an inch
—for a few days, Phyllis discovered, When
all the ripe eges have been released, the male
moves away and they both aeain eccupy
larzer feeding hemispheres

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

Not one of us has ever witnessed the change
of location Does the male lesave his hole aned
swim 1o the new spot? Or does he take 3 sight
on the femnlée of his choice and burrow
through the sand to a place next 1o her? We
still don't know

Big Male Bullies a Youngster

Omn the deep edie of Colony No, 2, Phyvllis
ard 1 found 56 small eels clustered in less
thun four square vards. Each voung eel wnos
six or seven inches long By the time garden
eels reach a length of ten inches, they seem to
separate and scutter among the adults.

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

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

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 a widdi, or desert watercourse, which on

Natiom! Geogriaphic, Novemiber (972
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it ¢nsy 10 prey upon & stay-pul population

After all our study of gnrden eels, we are
left with one mijor 2aph m our knowledee
What happens from the moment an egg is
releaed and fertilized until it develops into
o voung éol trvingg to find 188 plice (n alony?
Wi can only speculnte

[he garden eel belongs to the same group
of fishes, Anpuilliformes, as the common
Amencan, European, and Asian eels. A Lrue
viel—like =ome of s distunl relatives, in-
cluding the tarpon and bonehsh—al one
SLAGE ASSUmes on ursaal form Known as o
leptocephinlas, or “wlender head.™ This 15 a
tat, welatinpus larva wenerally a few inches
long. Transpaarent and leafiike, it lives as i
part of the plankton and shows hittle more
resemblonce to an adult cel than o caterpilin
does oo butterty

Elusive Larva Spurs Further Study

Murine biologists have bhroueht up the lep
tocephali of many kinds of eels m plankton
nets. By such characteristics as the number of
vertehene (which mav run higher than 600,
but % farly uniform within each spcies)

soome Jarvie can be matched with known To muke the hand quicker than the eel,
arlult species. However, many eel leptocenhid the scientists resorted to a hormless anes-
dlescribed in scientihic journnls have vel to be thetic. Beside a clowd of the drug abaove,

Robin Solomon miarks 4 buceow be haee st

patred with thelr aduit torms _ i
arppiirter] Lo 200 mimuates-the occunsnt grigey

Hoping to rmse leptocephall, ve nltempled

. : emereed and was caueht
artifici] fertthration ol marden eels. No luck!

Student Phylhis  Anastos (Hght) hasvers
ithove an anesthefzed  ecel she has btagsed

|-;||||||'-=|'. with a thread tied to a cork bobber

Che epps never developed embrsos. Bul even

speciss with thul exjHeriment would not com-

plete the garden el story Hecovering, the hsh promptly dizappeared,

For how moany months or vears coos Lhe the cork revended that # lay i hidine: ondy
parden eel leptocephalus hive in the plankton & couple of inches below the burmow et
before it settles into the sand to join or start trance. Nylon lines divide the s floor inta
a codony® Uver whal ranges do the known a dtrid for plottmg eel positions. which can

A ' IR ' ‘hanee ooy wirrows  filled with g
species extend thelr swav? How {ar south into change daily. Hurro : '

the Red Sea does Gerpasie silimers reach!
Will we find 10 i the Indman COoean?

Az | ponder the many remalning guestions
bt the Bed Sei's gardens of eels, and the

epixy provduced] sindows casts (helow) onl
slightly loneger than the resudents

future tripe it will take o pet the answers,
1 hnd myself remembering one particular
dive. Strong current hies speeded up the eel's
dance rhyvthms to:a jerky jagz step as they
ot el h to |.['|',1|'p passIng I'I1lll'—-|_‘L'- of Tooe] s
then brace themeelves agiin, head-in to the
moving sed. They curve their slender bodies
in hirh arches, oll pointéd one way, like so
many hig- guestion marks

It 15 almost as if these graceiul, mysterious
creatures are tellineg me thal there 1= $till

miuch to learn E
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From National Geographic,
a new series of books
for preschoolers and early readers

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

schoolers and |.||._Il.:l|..|n”. - readers. A WHOLE NEW HE\.I LY |

¥ i |II i [N .I. [ |- ! I'.' 1
We moved carefully, for anvthing that we put inlo those M PTESS10TI- HETE LN Ay TR T
: [ B : . I'# | 1l WL ||II'
able minds must be worthy, There were long conferences with edu ol
u ¥ B . |I_I if Il_-I e J I'_-| I| -:I
cators; child psychologists, and parents. And we went to the children AT s - s

- vears old. Hrilligmd colos
themeelves, to [earnn whal Kind of books most interest them. 10 our di "

' ¥ = 5 IIIl.lllllll-.' | ||I |I|I Illllll
light, we found that experts and children agree with our own concept ¢ .

. rHerfron. and excafrng
We could best combine entertainment and leaming by producing m i : il
i 1 AOFES IR LIESE DITTETES
books on nature, science, and geography el A ety
B LT ;.-_: S&ITES D Hooks

Mow, with pride, we otfer our first series of books, a set ol four, g
. . - il ke [earming o
created especially for children 4 through 8. These are superb publi- s iy * ;
& i g proaide 4 waorndertud
cations, the kind vou have wanted vouor child or grandchild o read

" foundation o wiekh fo

Each volume, 5% by 11 inches, contains at least 34 pages between hard

covers. And every page glows with natural-color illustrations that
match the GeoocrArHic s own high standards FAPETIENVE

The four books are packaged lopether, and with them comes a r
unigue publication that adds immensely to their value —and (o your
effectivensss as a teacher, it 15 an lllustrated guide for parents called
More Aboul containing background information on each book
subject and a list of reference sources. With il, you can heip youryoung
stors learn. Imagine the satisfaction —the sharing of knowiedge be-
tween them and you —as you answer their questions, give them facts
that will inspire them to leam more aboul undersea Iréasoares and dogs
and dinesaurs and lion cubs. If you are “grandchild-sithing.” reading
and learming together can be most rewarding

T||i__1|_'!|1|,:r W can putl exciling kniowledee Into those hungry minds
Fear off the postage-paid order form attached and send it in. Then see
for yourself, withouat obligation, how much these new books can do 1o
eroaden a child's honeons

s
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Postage-paid
order form

NATIONAL GEOGRAPHIC
CHILDREN'S SERIES

(see detalls overieal)
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Washington, D. C. 20013
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New books...

SOME 100 MILLION YEARS AGO,
dinosautrs mamed the carth
—fantastic ¢reatures such as
Bracicdtirus, whose amall
head towwered 4) feet 1in the
agr, and multthomed
[riceratops, who ware his
arsenal on he skull. In

some of the finest dinosaur

Each of thesa volumes
s produced to tha high
siandards you expact
af Matonal Geosgraghic
Abpaglingly writian,
expertly researched,
durably bound, and
printed on haavy paper,
ihese books ars
designed to be enjoysd
thraugh years of
freqguent handling

You and your family
are inviled o exgmines
ihe books a1 NG cosl
ar obligation, pirates, reels, and squalis

simply print your IDGQ_E that sent smps laden wath
name and addrass "‘I.'i'l':".:'r"":-Lﬁlg treasure (O 4 watery grave
in the space bolow 0T Exploring the undersea
detach, fold and seal b PEDE1E world, yvour child will als:
this Nlag, and mall i i
postpaild today

paintings ever produced
the renowned arbist
naturalist Jay Matternee has
painstaKingly re-created th

geoe of the giand Il'!."'|l-

COLD AND SILVER COINS
and ghitfering jewelny
preces of wooden hulls
barnacle-encrusted anchors
and cannons tell the

fascinating story Of the

marve! at brilliantly coloredg

feh and semlike shells

MAN'S BEST FRIEND usually
forms his loving: Human
:-_'.'l'l|||-'!-"|"'-5'|||'|_'l- s i rl!'|:.'
puppy cher shed by a child
|_ater, when tull-grown, the
dog may help the blind find
their way, herd sheep, pull
sleds, perform in a circus

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

book that twells about them.

Order your
four-book
set today N A

Figase aend me the new childsen s sar=s: CINCSALRS, TREA- 0N 01s parcnis 107 [ood
TiIOES IHJFHE CEA, D'._.I"JE WORKING FOR PEOPLE. and LION altecrtion. |".:. I_I[l_lr_L:',_' (i
L85, B me $8.92 plus postage and handiing at time of ship- el ke can fend for himseld
ment I not completely satisfied. | may rlurn ihe ‘our-book antil he can fend or RImsed,
sl wilFrout Doyl 125 Yoour child will marvel at the

wav Hons raize their cubs
[ TR an it how the cubs
NMAME iPlegse printy el & q .
themseelves train each other

ADDRAEES —stalking, jumping, nipping
and romping

THE KING OF BEASTS DEgIins
life as a helpless three-pound
bBundle of fur. Like human

GiTY. STATE. 3P
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Photod shol simubManeously in restricled space,

uwnder 2 difficult Nghting situatlon. Compane
Spotmatic resulls af befl with the next thees
biest kmown fine 35mm SLE camerad i the US,
Spoimatic’s secrel: seven waper-lhin layers of
fens coatmy.







This Christmas
share the joys of
membership.

Send National Gengraphic Society
Gift Memberships to:
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Why this scre




en is blank.

Il'l'll.l--'.l.': I_:|I.-.-:'.Ir. ads and commere EIF.- for color -_u-lil_"l

he pittures they show an the sets are very im

Dressive. rainoow-colored parrpts: Dazziing- drum
mid]Orelies. Brondead gianis on waler skis

se of-an actua

N3 commercial, that piciureg can only pe as - good as

= ", = - . TR - e oy : . =
the set you're watching i on, {OFf course, it yvou're

DICTUe on a se|

waiching on black and white, you can't (udee color
gnyway. )

And In the case of 2 magazine ad. it"s obviously
mpossible to get a faithful reproduction of an actua
tetevision picture on a printed page

At GTE Sylvania we're particularly concerned
Fossibly because GTE Sylvania has now come up

wilh ChroMatrix™—its newest, most advanced pioture

By its fineline balance of brightness and contrast
the ChroMatrix tube produces a picture that's about
a5 Close to real life as you can get

Sul voul can't see how close this really is by look-
Ngatan deallzed’ picture inan ad

Cir by what you may seg in a television commercial

Then, how do you judge

The truth—and this poes for any color set—Is that
the only way 1o judge picture quality sensibly 15 {0 s8¢
the aclual PICIUNE Q1 the actual sat (or gets) VOu e in
lerestadin

We siiggest vou gn tn a dealer and see the same
picture on 3 or 4 different sets, including Sylvania
Lomparecolor, delall, easeof tuning.

Any other way Is at best a waste of time, And at
worst, aterribleway to buy acolor television sst

SyLVANIA




Andersen Windows.

The energy
savers.

To realize the most comfort from vour heating and

air conditioning, and to conserve energy and use it most
efficiently, a 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 vou can reduce

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

Its draft-free.

Criiditional Andersen
woathertightness redoom
bent Jomies by inflitration
by as mich on &Y - A=
eompisred] with eommernis)
seandarda. All-around
vinyl weather-stripping
Kespa (i sbuype, And
ehemleallyv-tronted wood s
i rmensiornilly stihle,

Woods a natural insulator.

Permiji—meld s eore af wirm,
atahbile wond mokes Tor
hoth comfort and bowuty.

Closes tiphkt to sesd nnt
drafts, vet opens ensliys .- .
Won't bind, bemuse of t]'li-r____..a-" '
]'I'I'"I."" eombinition af,

stabile wood nnd the viagd
pPrutertive sheath.

1'd lile to know more aboul Ander
Windows aqd Gliding Thoant, TSt e
free booklels shorwing the [ baxie
and bundeeids of 1izes

wnayamn

._:Il LR

att ' CXHMTY

s TATE ey

AndersenWindowallé |

ST il
_gmad |




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 th

L

leader In doubling the maechanical enargy from a barnal of crude. Bul

the nation's most assured long lerm anergy source s coal, LOP |
axploring processas 1o make crude ofl from coal ... at an affordabl
price. We can aiso make subslitule "nalural gas from coal, And wa ca

8
e
n

aven make pigh-sulfur soft coal a respectable fuel, We're working on that

with .ommonwea:ih Edison in the Midwest nght now. Coal offar
a tremendous energy potentiall

L]
i_ A. Understandably. The nation is creating mor

varter will remove pollutants for the ife of the autno

plants of that pall of dust. For removin

gliminating nitric acid fumes

UORP has the know-how and hardwar
o both create new energy-sources an

now. Wa intend 1o do good—an

yrite to Ofice of The Frasident for oelads on

[ ) UOP'sstake (0 the Energy and
Envirgnment Crisis

{ ) UGFs tolal Capabilities

Producls Comgiany

Ten USP Plars
Dee Pigines, lllinols G0G16

- ] - " i i
. 'I. E
— e e — —— — — — -

,.h
7
E
3
:
3

5

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

L

\ pollution than energy. UOP has a8 converter for cars
that removes most exhaust pollutants. And the con-

if

used with lead-fres high-octane gas. Our company
has the broadest line of air-pollution control
devices in the world. For ridding cemant

&

bad odors from chemical plants. For

L

2

assure waste-freg use of them. Right

il

rmake money. | find that exciting!



1973 bumpers So here are the

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

' Tourhar bumpors could

l.ﬁ_ "ll MBAN ETnal asvimgn o

y = AT N CHEF WD, =40
T - im LS9, we phinde wiodd W

pramdes, We aiid we'd
Ve yvoa u break on
pubtn insurance wharn
||::I|||_l|'I I L ||_|i.|_'-=3|'r
Da A Wi e Kestqansiyg
oir pronpse. Allstate o
Fving every 1990 car
sold in thm country o

[ LI° |3 %0 or 2%

dimsount on eoallision
II.J'II |:'|

The bettar the umper,
Eiies Pl Lot Lhre disccrand

iz il vou' re

copapderineg » 1953 oar,
comn on in and ses g8
aliowat yoar 1970 b e
dmeount. | While voo're
mt 1t ank mbemal e other
HERCORNEE om i
insuranee. Wa have o
OELCEl ol LT

We're trying o make
driving o oot Lhang
pEnin, and batter bamprers

mre i oo soart

With us, a proimlse
N m promise,

Alistate

Youire in good hands.



Travel light.

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

Instamatic 60 comera. The one thot won Ta 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 con also get adaopters to
Like the built-in outomatic exposure show them on any 2 x 2 projector.) These
control for toking pictures indoors and new Pocket projectors, in stylish black
out. Plus a 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 yet, 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 ... A dealers. It's less than EP?EE

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

Kodak makes your pictures
I:E:Il:.:lr'll F o o] BETEL Tl BT B L b

New Kodak pocket Instnrmh::"ﬂﬂ camera.




Amid all the ralk abour luxury cars,
one simple fact stands out. Cadillac
commands the greatest owner lovalty
of any American-built car. Figures
continuously show thar the percentage
of repeat Cadillac owners 1s among the
highest in the automobile industry,

C.D//f{f }f?f:jg 4/"?/&4“? LTt The real question is: Why?

ﬁw / Y éﬂ'f{ Why do the overwhelming majority

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

Cadillac owners themselves give
many reasons. Riding comfore. Resale
value (traditonally the highest of any

car bunlt in the land). Dependability.
Handhng case. Quahity of workmanship.
Performance. Durability. Stvling.

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

And in the men who sell and service the car.
If vou don't feel this kind of lovalry

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

vour authorized Cadillac dealer.

Mavbe 1t's time for you to dnve a Cadillac.

- sonien B

"= -__ e _—I—l-___'l... T — T, =
SOMETHING ELSE — . = _ = :
THE FIGLURES SHOW. s oy

; e s ||..!"'._.
LV oiadl @l swriw tim - . -:'_.-'I.

hghwanr fatadiies
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viver, Uise sl il Ferey

figrs |"|f‘"""| M wna defuk M
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dhen' Weiwe, Thank e,
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How often has it happened? You re - .
scanming through this magazine, pust That quallty Whld‘l

looking at the pictures ; and caplions

the first time through. Suddenty you lets rECiate
slop TRrmng pagcs. Yo atlention 15 W‘l app

cliverted, arrested, captured. Finally

yiou do go on, almost reluctantly Then great [ﬂ]OthraphS
vol conme back again

That's the Kind ol impuact o grea
photograph can have. I you're a

reeular reader of this mugazing, il you Can lmm wu ﬂ-

appreciate the fing photographs on =
these pages. there just might be the ﬁ“e plwt{’gm l—wr
r1a.1!~.|r1':‘.#n'f1|. |T'h1-|:t1_|_'1il|1h-.'l'j11 Wil p -
Because you've already begun to
develop a photogr IT1|‘-|L rseye. And
recognizing a good photogr aph is the
first step in being able 1o create yvour
(LS|

The second step is. of course, the
right camera. One that can respond to
'er ur greative inputs without complica-
ting vour lile unduly

We have such a camera. The
Mikkormat F TN

Despite iis prolession reputaiion
and abilities, it is surprisingly. disiarm
ingly simple to use, People have
gradunted from instant-loaders to
Nikkormat without missing a click

Yet, with equul regularnity, Nikkor-
mat owners have crossed the hne
Belwesn amateur .III'II.'I :|"-rnh'-.-i- il
1;|I|..:|r.-:_r_r'_1|'_||"_1_'1' w il o -.'i:].ll'lgﬂﬂ::
cameras. Because the Mikkormal
is part of the Nikon System, the
most complete in 35mm photog
ruphy. Ax Fast and as {ar 88 you
want o grow in photography.
the Nikkormat grows with you.

|5 the tiulent, the creative spark
within vou? There ure
two ways tofind out: See your
Nikon dealer. or wrte for
details. And ask. oo, aboul
The Nikon School of Photography.
Nikon Inc., Garden City, N.Y. 11530.
Subsidiary of Ehrenreich Photer
Optical Industries, Inc. Dept. NG. @
UIn Canada: Anglophoto Lid., P.O.)

Nikkormat. The beginning of your involvement.




The real

[he hfeblood of our technological
chyibkzalion s energy from (osail fuels
Bul eazily accessitle domeastic
resarves continue 10 diminish 29

The ideal

A nrociical way 10 Barnes

| i

2
lgan tgrce ol the sun, 80U

anargy form man has sver

domand sfoadily InCroasaes

e QLUre

FCE O7 every

r I-Illrll

Man musi perfect techniguasz-to oxfracl
from nature’s abundance grealeds
quantities of supplemantal anargy,
Ferhapa giant satelliie eolar colls
peErhaps proven safe atomic fizsion,

r perhaps hewill be encouragod

e =eek greater yiald from kmown natural
rosandes and sy'ninelics without STy
ng enthar the ecology or the aconomy

Whatevar tha answors thay must ba
J_I -\. -

und whilg we still have the anergy {o

find them

AllanticRichfieldCompany £
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“You've Got to be Kidding
A-T-0. We help all kinds of people by Norman Rockwall
get their pldl’lﬁ off the ground.

Construction ls anothar primary area whera A-T-0 Construction is an ideal time for Installing an
producis and services play leadership roles CAutomatic” Sprinkler fire protaction system.
Big jobs, small jobs, wa're thare And, if the above site was protected by Advance

An example s the steal scaffalding shown here Industrial Security, the barefoot vocalist would

Tl Tl

scene ol an impromptu lunch concert, Our Satway nave had 1o do his thing elsewhera

division, originator of tubular steel scaffoiding, is Construction . . . it just wouldn't
algo a major supplier of heavy=duty shoring for be the same without us! .\I "
oncrale siruciuras,

P-:-H-I gradars, roliers gnd concrite mixersfrom oul

. = . prd RN ¥ i e il By ' g
Huber, cesick and L. Smith divisions smooth and

pave everything from intarplant roadways to

[ e s S

Far m i i 307 peint af this Noman Rockwell painting, |

i n Eagldarig! pulisED o P b ren i
il mall §h [ - = liirin sl = phErk T Ta i iy i

imtarsiale highways: A fasi efficient way lo movea
matarial around construction siles 13 with a Scott
Miclland truck crane

AT ., PO, Box TE0MN, Willgsghby., GOhia 5034

Topside, our Essick division is the pacasatting
producer of evaparative air coolers, make-up air
systems and the leading maker of pumps that apply
martar |I|.1E'.--' s2alanis and Tireaprooting materials
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rarsey is the world's leading manwfacturer of
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If the heat this summer convineed
vou that vou ought to have central
air conditioning to help vou get through
next summer, vour York Dealer® could
have n proposition for vou. Itsa baswe
exchange of favors, Do him a fnvor
hy letting him install York Central Home
Air Concditioning now, and he'll do vou
i favor by seeing to it that vou don't have
to pay a dime on it before May 15, 1973,
assuming, of course, that vou have
a good credit rating,

What's maore, some York dealers may

YORKCENTRALHOME
R CONDITIONER NOW.

YOU DON'T START PAYIN(

charge less for yvour 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 your 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, Pennsvivania 17405

* Participating dealers anly



Winnebago’73.

What it means to have the Flying'Won your side.
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Winnerhago gives you more falspics. Dugs! rear wheels. Dozins ol pwrifurry batieries, conierters, speed
g0 g
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[iatures and uut im values tl |,I| standard eguipment fentares thal mirmile, doneend pampy, farmaces, LP ga
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vou just can't get in any other brand. are often "optional ol extra cost k e oty '_'J']_: wm ol Fas

on other motor homes. L PO Ut Ll
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uiiler fanclilianers, Fmdetsy ano rwddr Ripiery

manufacturer. sre warrantvad by Winnebags for ene yea
Winnebago 15 the world's largest Citrprts. outhion fanm, compartment doar

_:|--| P L LRl Y e i din |' Wil L LT e
I. L :: .:-l'll P AE CEHE E :r.-l._.. Bl |I..|. N G |I'|-|- =
FEr - & 0 'I._':.:'.Il.l' TR i TR T TIOF

nroducer of motar homes, We have
almost 2,000,000 square foet

of factory space, and manufactun wts. Mk i} ;

most of the components that go it el erErar i h
[to vour motor home There have "':_I': 'I._"I ' r"""'l : B Y
been mare Winnebago motor homes g e

buitt. and owner-tested. than B skl St e .

any other hrand You gﬂ‘t more space rI:.".;--_-Ir..;.l_;-_:un'_.;.r-l:l-:_;_.:--.-l:__- "_u i ._-:-.: o

and more visibility. cervachon vlhedt e o Tl

nulkomsed eprrantsy ool

We've added 37 nght down th Send the coupon, Even if vou're not
muddle of overy nimee W ITEE DSk ETD. ready to I:'.'._;ll'_ vioul can rent-moway
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1 5% more space Lo all Indian and have fun and at the some tim

Cihaef ta n s And rear windows discaver how Winneharn zives
You get a big, tough chassis. And we've mace the windshields it
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Load-carrying copability of all - 4 _
A Wi -1 TI'I-.'EI."-S]'IF"." |"'-' i homes ED I|II'-.. ¥Ou a better view I WINNEBAGD INDUSTRIES, INC. M
official GVW [ gross vehicle weight) of the ropd. PO.BOX 152

FOREST CITY, IOWA 50436
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rating system, No matier which
Winnebogo vou choors, from the
mallest to the larpest, vyou'll get a8
chassis, stecnng: suspension end
brakes that have been carefully
maited Lo the sire of this motor hnme

B me the e of v rearesl ifehlat
nnd complete ilformation on ell four i

inad 17 mitor bizma modeis for 7

You gEt Mmaore For 73, Winnebago mves vou o
choice of 13 motor bome modals

standard EﬂHH’.’II‘I‘IEﬂt. five Chieftatns, three [ndians, throe

Even the smallest Winnahapos are Braves and two Minme Winnies -

cormpletely self-contained, Forped (our niew minl moltor homes)

air furnpces. Complete kitchens with

ringes, ovens and gas/electric W]nnﬂhﬂ:gn gl"f'E'.."l- You
relrigerators. Bathrooms with a Eﬂmlete W-ﬂrrﬂﬂt'}' E“’d
murine toilets and showers or coast to tﬂﬂﬂ SEI'\‘fEE

tuby' shower combinations, Twin gas " 4

s i b v W e bal gy S Firmt L i § i
botthee. Uhoiee of new Herculon phaipone s HR sl e mnd br o
stainproof and fd.ru. red J_.-J._:". seriicing— i fownd to be defective
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Every dug Qantas Hies to Australia. Qantas also flies the

'l| S TINCGUISHELY RESORT, Ina land of grent beauty, o
Ptood distinetion Ofd wiorld elegnnee plus laller day amenities
thires fRaviongs CoLLER 'mbble Heach, Spyglass Hill, Ohd
|| "'.'I. li |'.-.-|"|.|r|: | { | .f-:l':'.:l_'. I-;| L= ANl
YT i cnsumlly elegant dress in the everung. Thai's Thel

i re=orl 1or all seasan

D{I| Mnnn:- L-l::-dgr:' Pebble Beach, Ca 93953
On erey | ALTE FL ”l]-.l“'- b Ao this favored lnnd, a realty servioe ol
i L4

. Magnilicent bomes and homesites, ten thowsand
|1| Lid e ol  Faias L eseioriTnaiinim {Larrudm s U'hal’s | Jel

"ﬂ- rte Heally, exclusive pgents for new properties i the fiv
wuFand sere parkland of Del Monte Forest. "U'here’s g place (o

v here, whatever your interesta anud maam

Del Monte Realty Company
4¥8 Calle Principal, Monteray, Ca 93740
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Looks moce ile low wmps,
thws mates eoedy, o dege chek,
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most 747B%s. And to serve you, all these people fly along.

The easy-to-use fine camera.
For weddings, graduations,vacations




You'e holding at 10,000 feet.
And suddenly the city disappears:

ypened to 18 planes in the crowded

14}
It could happen

skies over WNew York Cily
again. To your city.

For most of us, a power lailure is hardly
more than the inconvenience of no lights or
air conditioning. For others, it i5 a serious
threat, To lite. And property.

It's hard to understand why every hospital
|-p-.='.'.|ti|1:.', and Emergency rnodam js11 | i'lh.-[-.'-.'l‘.-ili
by a standby power system. U all airport
runway lights and control towers. Or crowded
public places, industrial complexes involving

% -.'-|.|[;|_|_" ;'[41. ES585, W aler .|:'1'.§ SEWAELE Pi:]!'!".i-

Check your police and fire departments,

[ hospilal that cares tor vou. Your local

rport. he |1|..:-.1.' where vou work. Your

children’s school
Find out which facilities are protected with
standby power. And which aren't.

And why not.

Your life mighl depend on it

For a free copy of “The Night The Lights
Went Out,” the New York Times account of
the 1965 Northeast power fallure, write to
Caterpillar Tractor Co., Dept. 6270,

Peoria, lllinois 61602,

[E CATERPILLAR




HAVE YOU CAUGHT YOUR
WATCH MAKING ADVANCES!?

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

look atter it, give it a home and what do It has no mainspring to get unsprung
YO asK in return? and make it run out on you, alwgether.

A licele faithfulness. Instead, every Accutron wartch hasa

But some warches are so ungrateful runing fork movement that's guaranteed to
they'll pull a fast one. They'll licand cheat  keep it faithful to within a minute a
until a man 1s forced to turn elsewhere, month. *

Hopetully, to an Accurron™ watch., Month after month.

[t has no balance wheel to get unbalanced Even when nobody's looking,

ACCUTRON"BY BULOVA

Acvcutron Dare/ Dy "BD. Al stainless soeel  Bloe dwml, silver and white markers. Dhate resety immantly. l'rc_-
tected against commen wiarch harards $185. Other sryles from $110. *Timeketping will be adjusied w_ this
telesance, of nicessary, if retgeined to Accutron dealer from whom purchased within one year from date of purchase
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The XL-100s. 100% Solid State.

Chassis tubes are o mojor cavse wonl, Most other worrantles limit you  Yewr X1-100 guarantes

of TV repoirs. So RCA presents fo an authorized list Hatw are the b .
more than 50 models without a 3. PLA encourane r LEriCRmMal B3 Wroeg A
single chassis tube. lo his best work by pa b e Fimi

B bR o g, e hrtghfer G I s bove &
: s fubes XL-100s.are 100°% s picture. ‘gﬂ' bl \
s, i ! 1 Fms Crin i L X1 LS e L A _ﬂ!_l-;," - 1§ i 1

. , ; mansered o I ; ok
A stronger guaranfee becouse... Simple automaotic funing.

Color you can count on.

onfabor. 177 coor 1o your [ndviel “ﬂ X100 @)




/enith infroduces
the complefe color

Complete with a new
Super Chromacolor
picture tube, even brighter
and sharper than famous
Zenith Chromacolor.

Complete with
a new 100%
soli d~5tute Chn SIS i
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It's almost a collector’s item.

[he Parker 75 Pen in vermeil.

< PARKER
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Teach himtodial "O”
and he'll always have a friend.

O a1l the lmportant things yvour child shouwld
learn, there’s one he should learn right away.

Thats how to dial 0" when he needs helpin
a hurry and doesn't know the number. Because
the telephoneé operator s a friend who wants to
help and, what's more Impartant, can halp ln an
BMELEENCY,

Its impoartant. ILmay even be critical.
Becausa a frightened. crying child's ahility to
dial 0" could save a iife. Your childs life.

Maybe vours,

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

We know handling emergency calls is ton
important a job to learn on the job. So6 our
operators learn in practice sessions, where they
receive simulated calis. How to get an ambulance.
How to alert the fire department. How to
contact medical help.

Dur aperators not only learn how to get the
right heldp in a hurry but, what's more, they know
the incalculable value of staying on the line,
reassuring the caller until that help arrives,

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

o -




THE WORLD OF THE
AMERICAN QUARTER HORSE

Find out how the Amencan
Quarter Horse can fit nio
volr carneér af the world by

NATIONAL GEOGRAPHICS

k&pt neat clean, handy

E Mational Fr-u'lr'nrl-l'n.r Fafgs

..-'rr||| |--||'-' firet rp
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MNew Issues — New Countries— Trinngles

writing for free information
to Dept. NG.

ROCKETS

OLYMPICS—SCOUTS

BIRI)S -

ALSD Old Canadian and U.S,

|l|.,|.|l|[il.¢-:-

-FLOWERS

All genaing,

ANIMAILS
paslage

Plus complete

THE AMERICAN
QUARTER HORSE ASSOCIATION

F O, Box SO

Amaridlo, Texas 79105

Mlustrated Canadian Stamp Catalog.
Serped Qe vents for mailing.

GRAY STAMP COMPANY

Dept. N6 — Toronto, Canada
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A LITTLE BIT OF PURE}% E:FSE ABOUT LEARNING

A ot of people will give you this thing
abwout the courage ol the first man whe
i an ovstor,

We would respectiully sugsest that
e hiad nothing on the hirst guv who
strapped lnmsclt to o parr of ook staves
and hewaded for the nearest mountadn,

Whoever he was and wherever he
Fosimed, anvone whoe's learoed that
same old way will tell vou that i the
first shier had nothing clse, he hnd guts,

it foet, untd] guite recently, guls was
e ot inpvortarit segle mgredhent i
|.|..'||I FERFRgE L .-.Ir..i-

A dramatic development,

(wer the lost 1 years, g gew nethod
of ski instruction has been developed
and perfected at Killinglon,

Wecalhwihe Segelerated Skao Methaad ™

Clormerly hoown as GLNVE L H you bave
cvin a shred of desire, plus enough co-
ardimation by pck up s mpgazine, you
can learn (o skl the Aeecleruted wav,

Caurs is tio honder the pivolul pegire
il

A great idea.

Toisteued ol '-|||.".|.1||1i||;' Lokl wkirlor 9 ||::|;r wl
i i i [l.l-'ll-l ol b .'|rI:|.| i-|.:|1li.[.t.ll.:_-; Vit
the tall, the Mocclernied Sk Methnd
wirrks vod up to Julbsize gradually,

Your fiest lesson s on 37 meh imstroe.
bloes whois, T wols can walk vou can gt
roaendd o L,

Cnee you vermastieored the rhythm
il |_1_..|-Hl-|.:1i l,."ll!'III-JIJI,.'I:'II_I. Yl foN e tw
Slhinch, mad-length, traoming sdos: When
vorl hinve them conguered, you niove on
toskis which are standard for vour
weerghit and g,

Instead of steaggling lor davs wath
“herringdhones™ .|.n.|..1 "siukestepping’ you
will be shimg, unassisticd, o your very
frest hodir, Yoo will amaoee vourseli.

. Some fobulous plans.

! I:L-L"!J.J PR i sk 1% e 1 rl-:l-'i'hth!l.

Lt ' gilwer st .1.u:.1n-|.m.|.".:_ a4

opes todd von,
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At Killingron we've put together
amazingly inexpensive learn-to-ske
vacations, which melode evorything
bk yonr " loesg-jolus." Fle lates) fiber-
ks shis, mounted swith the msost od-
vaneed release bindings, Top quality
boots and pales. Flundreds of dollars
wirth of better eguipment thon mirst
bedinners buy {or themselves.

A this, plus lifts, plus lessomns, costs
S e a 2uday imroductary weckend,

IFor 5 dovs mdd-week, we theow in g
few extras amnd charge $70, 11 voo cun
wwing 7 doys, the price s just $US.

Pdon’t expeet any mirocles with the
weehend plan unles you can put to-
dether three ar Tour wechkonds back-to-
budi. But if, ot the end of a Sduy mid-
ik Vet Ve re mod o reasonsbly
proficient skier, theo vou oie vers
probably vineschable,

Some Ferrific skiing.

e sy lesrn, you'll find that kall-
ington wan't bure vou, There are four
mvantains to sk, Among the more
thun four doen trails, you'll find the
longest one cast of the Rocky Mis

CM o eleven e, one. the new Kill-
mgton gancdola, & the Tongest ski Tift in
the workd! And, as you mmight expedt,
tere ure o great many pluces Lo rest
your bones and pick up your apirits
when the Hits have elosed,

Fomter (he's vur mmorkoting director ) |

|Chandler will send you the foets,*
Fomter Chandler

435 Killington Road

Halhington, Vermont 03751

H wie know old Foster, he'll nbsqs:
lutely bambard vou with brochures,
pamphlets and all that,

I[IU.IHGTUH Vi,

Woreld's cupitol of lenrning tosks,



this weekend?

One of these days, you're going to get fed
up with TV, crab grass, barbeque smoke,
and tnat wnole dull story

You'll look hard at vour life stvle and
ask vourselt, "is that all there 57"

Becuuse when vou're restless, there's
always the uswil. Like why not drive up o

No2810 .{
’ ’ - he > ol the un-
mﬁ? l" - coupon below,. |t

really doesn’t malter
which way vou go
As long as vou go up.
m your own Beech-
cralt Bonunza

the lake™ Join the chuin gang on the high-
way for five hours both wiavs. Some fun,
huh™? Or how about a I6-hour pilgrimage (o
see the big gunme. Worth 1! You decide not.
Crame s on TV, anvway, Y awn.

| hen ome day vou happen to look up from
vour hedge chipping and see the answer Gar
above vour buttoned down boredom

The answer 15 o Beechérufl Bonanza,
Flying off 1o all kinds of freedom. Al kinds
of intriguing places, Al kinds of adventure

“1'N check into that.,” vou think. You do.
“But what 1s all this weird stuff™ Can 1
drive one of these™ You can Iy
these. And youre enlering an eéxclusive
fratermity m the very finest birplane mide
anywhere, By anybody. Y our own personl
Beecheraft Bonanza, A legend inour fimes
I'he most respected and sought-after single-
cngine arplane in the world

one of

What are you doing

The usual? Again?

Y ou're surrounded by personally selected
colors, fabrics, carpeting and appointments,
marvelling at the quiet comfort and un
helievable scenery. And vou're moving
into a weekend of fun and adventure at 200
miles an hour

Hours before the rest of the world is off
the freeway, you're in vour trout stream or
on the beach. And vou're thinking there’ll
be weekends when
voull want to stick
around home base.
And jast iy, For the
fun and beauly and
solditude of

Nexl lime youre
staring al a dull week-
end, start out an
the biggest advenlure
of your life. Head
lor vour Beecherait
Deiler, Or mavbhe
you prefer to go

roule ol the un

Bl e — e o = = LA et e R
| THIS I“. NDT A COUPON ! '
| ity sart of an wn-coupon. I it isa't o cime ta cut |
w2 page i Natwonal Geograghic, (f aught to bl d
Howpwer, wil have & dandy gHY fer you, end we'd f
| eyt o s oo dn MNow! :
SEND FOR YOUR FREE AQYENTURE KIT, You 1! get ane &
LOE masl Tassinaling |11.1|:-. af the U5 A you've evd
sein), Amrywhare Really 3 tun snel sdventure chart is |
et you fres trom the dull routine A special celculate
©ooam Bhe kil Ahows you how close =ach adventure is i !
' nleazan| hoars of Seachoraft Hight. Evarything yoo ;
| want ta krow taimsoat) abagt Tiving 5 answergd b [
L thin interesting gift Wit esclusively for readers of |
| Malional Gedgraphic. WERITE ON YOUR LETTERHEAD I
| 10 Beech Kircratt Corporation, 9721 £ Cantral |
! wichita, Mamsas 67201 Ask for the Baechorsh |
Aadventura Kl L
Ui woald mame, ad- I.""'_ = _’
dress, occupation ["l 1'1.'1;'iI'L'I'-if—|: J '
Pilal? Airerall \, ¥ l____, '
' awnee T Thank you! |
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JUDGMENT FROM THE BENCH

Those who sit In judgment of 3 plano come  Bach's fugues. Rellabliity. above all, will
from many branches ol musical TMNgure hard In the outcome of every rock
achievement. But they al! look for the same  CoOncert

skgns of ruth to emerge. Toall these points, Yamana plancs plead
Responsiveness, for instance. Is always  aullty as charged.

calted upan—especiaily When a new Cor- 4 .ane one at your nearest Yamaha oealer
certo Is being tried But whatever you 00 -—adonT sentence your-
Clarity must come forth—as In the case of  seif to Iife withaut 2 plano, In fact. we'd rath-
enunclating vs bIUMing the Inner volces of  er you buy another plano than no piano at all,

©YAMAHA

Tamafa Inferfaticnat Corp. Box 6600, Bamna Pars. Calil. SEE0




ARE YOU
RUNNING AROUND IN CIRCLES,
PLANNING YOUR COMPANY INSURANCE ?

YOUR USF&G AGENT CAN- HELP YOU
STRAIGHTEN THINGS OUT.

Your USFEG agent s a true insurance  insurance plans for businesses and
professional. Me'san independent  mndmwaduals abike, Consult i wath
usinessman of the hghest caliber confidence as you would veur docto
one you can trust for comperent.  or lawver. Your USF&G agent..  listed in
personalized counseling that helps  vour Yellow Pages. Call him for
protect so much of what yvou value.  help in strasghtening things out with
|“.-_:.:=“|3:=5 coverages: [rom office nsurance plannimg for yvour protection
buildings and factories to warehouses

na 'l-:l;l SIOeS, |::_"'” SYLUITEITIET] & LA
- ¥
e Mar ‘*'l | | I .-"L |

compensation insdrance o haelity and
surety bonding. Your LSFEG agent |—= d| h/Group Jnsuranc '_l'_

can cover tham all along with ather delity fSur s.!-.

':n"-||l more r"'l1"l. I
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