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the chairman of the Federal Communi-

cations  Commission, which is charped
with overseeing the airwaves of America. felt
it necessary some 15 vears ago to dismiss TV
programming as “a vast wasteland.,” Today
many oases dot that onetime desert. Amid the
soap operas and ancient movies, one can find
drama, education, and entertainment of truly
highest quality.

In the vanguard of this “new television™
are the four programs produced each season
by vour Society in colluboration with WOQELD/
Pittshurgh and underwritten by Gulf Oil
Corporation for presentation. on  Public
Broadeasting. This December we embark on
another exciting series. Watch for the dates
on the covers of NATIONAL GEOGRAFHIC,

“Yukon Passage” combines history with
adventure. Four voumg men journey down
the fabled Yukon River—by maft in the sum-
mer, by dogsled in winter—tracing the always
perilous, sometimes fatal route thut led gold
seekers to Alazka in the late 1890 Danger,
tragedy, humor, and hope still stalk the nver
road to the Far North

January will bring an account of the life
and discoveries of one of the most protean sci-
entists of our ers—Dr. Louls 5. B, Leakey.
Born of British parents in East Africa, raised
among  Kikuvy tribesmen, Leakev revolu-
tinnized paleontology. His finds in East Africa
first indicated that mankind fourished there
nearly two million veurs ago.

In February, underwater cameras will bring
vou into intimate contact with the world’s
most massive inhabitants, whales. Warm-
blooded. air-breathing creatures like our-
selves, they opted in some distant epoch to
roam the seas. Now we and our explosive har-
poons and our flensing blades may be edgzing
these masterpieces of nature to the ragged
edee of extinction.

Our final production of the season, *The
Living Sands of Namib,” will focus upon the
strange florn and fauna that have managed to
adapt to the mmcredible ground temperatures
—sometimes as high as 170°F—of Africa'’s
cruel southwestern quadrant. A classic waste-
land, the Namib Desert still manages to sup-
port a fascinating variety of life forms.
Thanks in good part to PBS, WOQELD, Gulf,
and your Society, the once “vast wasteland”
of television is now uble to do the same.
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Oases of Life in the Cold Abyss 441

Geologints diving 1o the Galapagos Rift are
axtonivhed to divcover colonies of sea creatires
bayking o mile and o half down in the warmith
of hydrothermal vents.

The Danube: River of

Many Nations, Many Names 453
Ity history spanned by xtrife, ity blueness a
ficrion, central Enrape’s great waterway {inks

diverse cultures Ih o network of commerce.
By Mike Edwards and Winfivld Parks.

Arizona's Suburbs of the Sun 486

David Jeffery and H. Edward Kim find the
Phoemx-Tucson ared, where the sum giwayy
shiney while the water table falls, inundared
by a continging forrent af AEWCOmMers.

Where Can the Woll Survive? zi#

Biolopist L. David Mech survevs the prospects
for an endangered, ever combroversil arimal,
and fells how' (t rangey and hunrs, [ives

and dies.

The Dominican Republic—
Caribbean Comeback 338

Shaking off the Trufillo era, this West Indian
nation xers new goaly for econmmic growih
and seeks aniwers 1o a long lixt of problems.
James Cerruti and Martin Rogers explore
the mountainous land Columbus loved.

The Power of Letting Off Steam 566

Science editor Kenneth F. Weaver reports
global interest and accelerating development
in tapping the energy potenrial of our
planet’s subsurface heal.

Journeving Through
America's Historvlands z8o
From Jamesiown o cow Town, land rush to

gold rush, the story af a nation comes e robust
life In a new Geographic book,

COVER: Arizong’s bountiful sunihing helped
prociuce this armload of calendulas on a
fiower farm near Phoeniv { pages 486.51 7).
Photograph by H. Edward Kini.
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# [ases of Lite
4 % inthe
Gold Abyss

By JOHN B, CORLISS, Ph.D.

“Tal| Tl LEANE

and ROBERT D. BALLARD. Ph.D.

HIMMERING WATER streams up
past giant tube worms, never betore
seen by man. A crab scuttles over
lava encrusted with limpets, whiie

a mnk hsh basks m the warmth

Inside the research submersible Alfvin
we watch in amazement. We have dived
a mile and a half (2.5 kilometers) into the
near-freezing depths of the Pacific, vel
our temperature probe now registers 63°F
[17°C) as we hover over an incredible
community living around a warm sen-
Roor spring

Our group has come as geochemists
and peologists to the Galapagos Rift west
of Ecuador to investigate for the first
ume active hvdrothermal vents in the
deep sea® While gaiming invaluable basic
datda for understunding earth processes,
we also make history for marnne hology
The unknown creatures and dense coin-
munities of life we have discovered Iiving
al theze vents, like lush oases in a sun
less desert, are o phénomenon totally
new 1o sclience.

*Other principal investigators were Dir Jack K
Drmeomd and D Loy 1 Gordon, Urepon Stide
University: Dir. Inhn M, Edmwond Massachusetts
[nstitute of Technology; D Tieerd H. van Ancdel
Stanford Usheersity, Dre, Richard P Von Herzen
Wioods Hole Ueenhogt TRl Institution; mnd Lk
Drivid L. Williams, U 5 Geslyrdeal Surve



A saltwater plumbing system

@ IN THE GALAPAGOS RIFT—a boundar
. ] elween separating plates ol ocesanic cris
lava erupls, ocools, cracks. Lold seawater
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We were drawn 1o this spot by evidence
gathered earlier by the Scripps Institution of
Oceanography, Oregon State University, and
Woods Hole Oceanographic Institubion
Towed instruments had picked up subtle
temperature variations just above the sea-
floor. Sonar and photographs from towed
cameras showed mounds that might be pre-
cipitated metal oxides related to hydrothermal
vents. Water samples contamed abpormal
amounts of radon 222 and helium 3, sotopes
that form deep within the earth.

So thie past winter the Galapagos Hydro-
thermal Expedition got under way—three
vessels carrying 25 scientists and 26 techni-
cians—sponsored by the National Science
Foundation ps part of the International De-
cade of Ocean Exploration. From the research
vessel Knovr we loweresd a camera svstem
called ANGUS to pinpomnt the vents; .an at-
tached thermistor sensed temperature chang-
es as small as 1/300 of a degree Celsius.

On February 15, during the frst 12-hour
run, the temperature line registered normal
conditions—near freezing. Then, at 15:09, it
showed & sudden spike, Within hours an on-
board photo lab provided by the National
Geographic Society had processed our film.
Eagerly we ran the film to frame 19:09

Clams! Hundreds of them covered the lava,
in a dense blanket never before seen in the
deep, We returned to the coordinates of that
frame; and Afvine went diving (diagram, left),

In A fvim rotating pairs of scientists collected
water and rock samples and pondered the
animals: How did thev gzet there?

Back aboard the Knorr, when we opened
water samples, our noses crinkled at the
rotten-ege odor of hydrogen sulfide. Yet this
was the smell of success—pungent evidence
supporting the theory that seawater journeys
through thé ocernic crust. There, under ex-
treme heat and pressure, the sulfate in sea-
water converts to hvdrogen sulfide

In this smelly compound, microbiologists
later explained, lies the secret of life in these
oases. Certain bacteria metabolize hyvdrogen
sulfide and multiply, The microbes, in turn,
nourish larger organisms, even clams. Thus,
in total darkness, an energy source other than
sunlight—chemicals manufactured within
peeanic crust—triggers a chain of life. Here
the process, called chemosynthesis, 15 found
for the first time 1n the abyvss

Discovery of giant clams, many of them
larger than dinner plates, changed the diving
routine. Now, inaddition to pleking up rock
samples, Afvin's mechanical arm harvested
hivalves (helow) “We were fascinated by
the realization that these animals form i food
chain based on energy from inside the earth,
rather than from the sun” said co-author
and expedition leader Dr. John B. Corliss
(bottorm). The abundant food at the vents
probably contributed 1o this giantism
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ORTUOUS voleanic

pDulside the hOve-Inch view [

we. zhde withainm our pod of light
townrd Clambake 1 In the desert of the
|||.'|.".' seafloor, only oconsional inverte-
prites, ke the reddish octocoral and
the hrittle star (below), enliven the
barren basalt

These pillow-shaped lavas formed
during valcanic eruptions when maolten
rock sgueezed up through hssures Ke
oothpaste., As 1oy seawater pressed
down with two tons per square inch, the
lava congealed into these shapes
As the lova cooled. the surface split,
apening new hssures where seawater
could circulate mto the newly formed

terriin  looms

|.|| "|'-|. =
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crust—such as this vard-wide crack
(lower right) with an anemone perched
o 185 rm

These pillows—centuries old but
young in geologic time—oliten have
bhlack, glassy surfaces. Sediment drift-
ing down from the surface has scarcely
had time to accumulate, The Galapapos
seafloor Is even fresher than the one
explored during an eéxpedition to the
Cavman  lrough (INATIONAL (ED-
GRAPHIC, August 1976)

Evervwhere i the depths; except at

the Cralapagos cases, life becomes scarc-

er the deeper one dives. But marine
biologists have nonetheless found great
diversity on the ofean floor; deepwater,




or benthic, species of almost every ani
muil phyvium have & tapted (o the pres
ure, the cold, and the darkness. The
arnrmals suthsist an one another and on
leftovers, the remains of dead organ
isms that dnft down from the produoc-

v lavers of oosan near the Surince—

a journey thal may take from a iew

davs 1o Mmany years
After a fve-hour bottom traverse,
et releases welghts to It us up inoan
hour and a half. Here in the catamaran
T 'I'i:l.',]'l'l' divers _'.||--';il": b

in its cradle, while Al program

r Larry Shumaker sits at




Startled congregation of erabs scurmies aw B I Al s instrument-packe

CAMmpling basket. Here in the oasis of Clambake L. | untalne of mdkv blue
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OLITARY SOJOURNERS on
the seafloor often flash by our
ports as we move awav [rom

the onses. As Afvin pokes o water
sampling probe into a blanket of
secliment, this cunous rattail, ol
prenadier, investigates (left), Iis
eves, among the most sensitive 1o
the animal kingdom, mav help the
fish perceive bioluminescent pres
Above drapervlike lava forma-
tions called pahoehoe (right), a
shnte skims by on hillowing wings

startled by Afvin, a fuschia-

coloredd  holothurian, or s&a cu-
cumber (betow, near lett), con
tracts into-a question mark during
a pulsing escape. Urdinarily, sen
cucumbers G SOCT CTEE LR
aernss the senfloor

A5 DWELLERS thrive n

the bacteria-alled water sur-

rounding the lava of the vents
Al Clambake I, & smooth rock
suddenly extends arms and opens
enormous eves (kar feft): an octo-
DUS hunting crabs

i_rabs feast atl each active oasis.
We interrupt one (right) as i
dines on feather-duster worms at
a misnamed site, Chster Bed: our
“oviters” turn oul o be mussels
Afvin doesn’t need to sample
crabs; they clamber into every
corner of the extenior and come up
with the vessel—dend from the
temperature and pressure changes.

somé biologsts sugmest that the
species of drifting larvae that ar-
rives af a vent when it first be-
comes active will come to domi
T

¢ oasls. This concept, the
founder principle, would explan
why huge tube worms now mo
I||l||-l--||.-'|.' the heart of TI"|r' Lsar

=
of Eden, whereas bivalves pre-
vl ot Clambake 1
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TRUCK bv an

L Bol-Waler vents

chergy crsis when
shut down, the

ivalves of Claombake 1T died (Fac-
g pagel Our thermistor shows no
walTll WHIeET, NeEnce nn |'_I_|_' -.'_:|.| OrTITer

hvrirogen sulfide. It is eerie, like seeine

'Il-" I;LI-'.!'F:'! FEIMGiins ol

prehistor

Resembling dandelions zone (o seedd,
- abovel—perhaps
new form | protozoa—atiach them-
rocks with hlaments
Linidentified organisms dra
spaghetti beside a fissure (left) shpped
away irom our rock sampiles. duch mys
leries mav he solved after bi
dive in Alan to the Lralapagns Rift to
sample and study its fauna in detail
\ three-foot mound brstling with
hlack maneanese and vellow in
(below) marks a warm spring in a sedh
mented remon about 12 mubes south of
Clambake L The metals seeped from

i1 '_' ':".I'.I'lfll -Il'l' 1'-I'¢'.|'|.- CrLsy I DL S0

i34 lieate animils
SEIvies L

e like
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precipitated as thev it
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vhere, in minutes, the bait—mackere
ani herring—<drew fish.

At (lambake | (below) the camer
racts o rattail to its lens, while oth
el at the hait baskel below K] num
hets record March 13, 4:51 and 50 seq
iNCE< DL, Syt '|| DWW erny W hen the

surface operalor signals the transpon-

vhe cameri with 1ts record

Oroers 10 pertorm
| nlace the camerd with

any poant (lower lett)







THE DANUBE

RIVER OF MANY NATIONS,
MANY NAMES

By MIKE EDWARDS
Photographs by WINFIELD PARKS

i AT AL AT N AR

EWAS A BOXY MAN in hisshiny

blue suit, and his face matched the

nickname “Rada Tomaito” thit he

had used as a4 Yuogoslay partisan in

World War T1. 1 met him at & re-
union of a partisan brigade, an afair as potent
ne the slivovite his comrades were lossing
down. They had been among the wor's
tontrhest guerrillas, these grav and sagmng
men, and now they reveled and remembered,
wenring their medals on their lnpels and their
emotions on their sleeves.

Rada wore two decorations for bravery, |
think he had to talk—had 1o talk—and 1 was
a convenent audience. He told me of joining
the partisans when he was 20, of his wife's
then being forced to fleg their village. Homé-
less in a time of terrible cruelty, she was deard
of tuberculosis in a vear. He spoke of his
brother who fell inoa skirmash m 1944, And,
unashamed, he wep!

Then, struggling against memory, he gave
me a thin smile and said, “1 will =g vou a

song from my village." He hegan in o sweet
voice, “People are so nice i Srem

Rada and his comrades gathéred in what
had been 4 partisan hideéout m a mountoin
range frowming down on the River Danube. 1
reflected that dav on the triumphs and trag-
edies that have freighted this river in s
almost 1,800-mile journey from Black Fores
e Black Sea imap, tollowing pages)

Rome fortified the Danube agaimst barbar-
mn tribes. For Ottoman Turks and Austrian
Habishurgs the river was an avenue of con-
flict. World War IT scarred the capitals on its
banks: Vienna, Budapest, Belgrade

Politically it is a divided river today, a
high fence along the Crechoslovakinn border
symbolizing the rift Upstream 15 West
Apstrin,. West  Germany. Downstream 18
Enstern Europe: Crechoslovakia, Hungary,
Yugoslavia, Romaniy, Bulgana, and a shver
of the Soviet Union.

[nvision, conflict, tears: They are valid
aspects of the Danube, but not the one the

The Danube carves a valley unsurpassed n beauty at Schiinbiibel, Avstrin, where
a castle stands sentry above river, village, and farmes Yet along its bucobic shores
the legions of Augustos, Charlemasne, Napolean, and Hitler marched, and for o

time ruled Now the Danube confronts n modern adversary—apaollution
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PYERESY Pesnyy sen, central Europe’s longest
river flows from West Germam
il Austran throueh the
Lomumutiist Do, chanFne

NAames As 1t changes nation

I 14 I'Il” ||'| SLmes 1
name when two bright riviale
from the Black Forest, the Breg
ifiel Brigach, umite at the town
H Lionaueschineen. A nearhs
nring {beft) that fows nto th
tream 15 unofficially honored as
he river's source. People in
netghboring villnges frequentl
cliurs that therr sprane ol
stream 15 the truse soure
Below Kepensburg mm West

Letmany the Danube becomie
sy with barge trafbc. Wit
the complietion of the Rhing
Wain-Danulye Canal 1n 1955
the rmver will becomes o link in
i waterway permitting moderr
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world prefers. On a bluff on the Buda side of
Budapest, 1 see the other. There stand M-
thias Church, buttressed and spired in proper
Gothie, and a crenellated rampart called the
Fishermen's Bastion: Below, lights gleam ns
they do nowhere else on the river. It 15 0 ro-
mantic place, a place for lovers. And there
thev are, in the niches and shadows, clinched
and oblivious to passershy. 1 think of Rada
He ton had lowved.

The world's sentimental attachment o the
Danube 15 vicanous, through a waltz that 1=
lildnz and haunting, sweel and bittersweet
in a word, enduring. There is no evicdence
that Johann Strauss the vounger was under
the spell of its waters. Facile and prolific,

7 Mydroelectricstation © 0\
metres |black’ b
fred ' rmd | \

F?;ﬁ%nn-, +3,848 Mﬂuﬁﬂlﬁ

ROMANIA  <Poes

Syishtol
/' BULGARIA

| r;.r__

- :,-' _ 5 Sea

GhERE BT LLIC TagD
o el BT FERLTE

the Viennese Waltz King could find inspara-
tion in almost anvthing—for “The Blue
Danube,” & hine by o Grerman poet.

"The river was never reilly blue” sad a
Hunaran  environmentnlist, a man con-
cerned not with romance but pollutants, of
which the Danube has its share

“It & blue if you are i love,” a Czech
wormin s

I traveled along the Danube from source 10
sea by camper, barge, hydrofoill, launch 1
saw the vouthiul river as ervstal. Elsewhere
it usually was pray or green. Bul sometimes
when the sun is shining and the sky i= azure
overhead. the river does muke Strauss an
homesi man
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e FEsoTill

vn okl Bulganan <ong calls the Danube
white, meaning “eentle” In commercee it is
mastiv ferl, dominmted by Communist states

ED, WHITE, OR BLUE, 1t druns a
hasin as laree as two Cabfornmias and

CRATNEes names as 1t llli'.ll:.'l' NAaLINns

wonau, Dunaj, Dhina, Punav, Dhun@rea, Lii-
w. Celts who dwelt along the river in ancient
hmes must have called it something summlar,
i Inddo

|.' LT AAaRN, MEAnIne  TIVeEr 0l '|1.:-'.'pl'5-._'

tor thir rool of all of these nomes is

Earlv on. the river lovs with th Lo o
Fejecting all thi repecting destiny, politacs
romance. It starts well enough, from the
grion of two small German streams, the
Hreg and Brigach, that tumble from the Biack
l'llrl'-l IrME LTt 1 I|||I bown ol ||l-'-|'-.'|||
eschingen. But after only 25 miles the river
abruptiy

.l L ] | | B |
awiddle that two hops will carry vou across

panpears underground, leaving a

But then, a ke farther on, IL overcomes its
chvnes< and 1s an it way agun, sSingng to
medieval ruins on limestone bluffs

| soueht troul beneath those biluffs af dawn
oné August day. The h<h did not oblige, but it
didn’t matter. T just wandered the fogpey bank
andd munched winckiall apples. Like the river,
| was 1n no hurry that delicions morming
But we did go on, the Danube and 1, cross-
ng helds lenced with geomelne precision
nepecting anbigue caties: | saw Ulm long b

fore 1 reached 1L You can’l miss the Ulmdér
Munster's spire, at 528 {feet the tallest church
wer mn the worlkl

hit Birst stones of this enormons eddibice
were laid in the 1300 "Come look at the

hotr stalls.” sau] Geernard Lorene, the M-

|i.]"|'_ SHPETVESOT "1'|.;”

I &l I.I.Ill.”:ll :'.'.! |I 18 'IIJI:
HEY 0O ICW Ili.ll'u" '-'l.IIE'l' WILIH | s TELISSANTE .

Pl nol mans | think

Ahed bombers leveled more than hall of
I i Worldd War 1L including Albert Ein-

siein & mrtholace Uhne boamls r"-;-if-l!l.'l' 171 LW

| e

Ctheds ratteninge carved oak cholr stalls
hvie coenturnies ald. “Uhree carpenters spent al
most four vears collecting and reunitime the

linters T here 1w no new wood.” Mr. Lorensz

s, beaming bhehind his spectacles. “OUnly

| wandered on down to Kelhemn on a lnte
SUMIMEr sunday. A nversade carmval vibirated
to the pompahs of aband, and waltresses with
arms ke bridee cabliss swune between

-
T i -

Valtoouy! Ce#opranimie, Aot 30 [









Valksfest in Kelheim, West Germany.

crowded tables clutching pitchers ol beer,
two or three to a hund. Youngsters polished
off Ersdrem ancd £ucRerivalte—ice cream and
cotton candy—while circling Fort Laramie on
a little Union Pacihic train. The riverside re-
soundad with a last holiday fling

WENTY MILES DOWNSTREAM, at
[-I'.::g:_-u:-huru. the Danube becomes a
warking river, a thing of muscle wnd
smoke, servant of 35 principal ports. Laden
wilh Austnan steel for the Soviet Dnion
soviet cars for Bulgaria, Yugosiay fnut for
Germany, Cezech chemicals for Yugzoslawvin,
ores from Canada and Brazil, the waterway
hauls 70 mifhon metrie tons a vear
Regensbureg will cease 1o be the head of
naviration in 1985, when a new canal hnks
the river upstream with the Main, a Rhine
tnbutary, allowing large barges< lo navigale
from Black Sea to North Sea But for now al
least, Regensburg remains a thriving port.
Barges at the guavs flew the flags of the
eight Danubin countries, The largest fleets
on the river belong to Romania and Yugo
slavia, each with more than 1,200 vessels; the
smallest to West Germany with 67. A pact
assures navigationnl rights for all, but the
1155 R has become the leader among ecquilds
It makes other nations dance to its tune an
shipping charges, having refuzed Lo Increase
rates for 20 vears despite inflation
Why? Perhaps to drown the Western come
petition in red ink, one shipping official said
Cr perhaps to attract toregn currency
Regensbure was the end of the hine for a
Romanian named Mihml, who had delivered
& cargo of chemicals. As [ stood on a guay, |
heard a sound like clucking Chickens?
Mihail answered my question with one of his
few German words, “Ua™
And also aboard his barge 1 would find
find what? The word wouldn't come. so he
wigeled his tingers nbove his ears. [ went
aboard to see his rabbits. And his ducks,
chickens, and box gardens of tomatoes and
onions—altogether, a perfect floaing farm
Mihail smiled and patted his belly eloguenth
Freight craft on the Danube number some
4.400, and when | ot to Vienna, | arranped
with the Erste Donan-Damplschiffahrts-
Gesellschaft (First Danube Steamship Com-
jriny) 1o travel a few davs aboard one The
celf-propelled barge Gremmbiog was bound
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Fed by tributaries, the Danube Heses
2 muscles al Passau, where o conl
barge and an oil barge (left) ride th
rivers bromd back toward nearby

Austtion In obden times “Ulm boxes

RO FEREES LA :'-l.|-'|" W T CRTH RS
renm o Vienna her

|!'|". U IEETIEE TR I|| G ause rOwing

bl idlowwnad

el remm Wiks (oo difficul

AR 8 O T COolU K] LorK M :,I i

task todoy, o brawny Durgher at tha
Kelherm Vollksfest mspects Black Sen
masckere] charroal-broiled for festivil
mers [nbove

shitps of all Dangbian fatiomns s
Ehe fiver, Bul O ommunist countries
lominate, Cn her Darge ol Kepen
burg (rightl, Anna the wife of a R
manian skipper, cradies g rabbit
Ut waE interrupted when thi
Reichshrucke, a mmor bridgs span
ming the Dandbe 5t Vienna, collap=ed
inel fell mto the river, tying up trafh
[or two months “When they Left,
Ay pholographbe Park [ think
Lty hoad  a few more rabbits than

W e They armyvedt

[he Danabe: River of Many Nations, Many Names i
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the south appeared the Dunkelstermer Wald that: “The newest odd building m town.”
a rolling hallsc of forest and farm. Grein Vinevards are the Wachau's mainstay and
vinevirds that s delight. “0d men say that

iy ||--||| -.|'|_'_-_l|--- STe) that o ey Are

reached for castle rumns. bor me s remon ol Dorm again they want 10 /DE winegrowers
Austria, the Wachau, is the Dapube’s most observed Heinnch Stoger, who at 71 knows
appealing union of land, water, and man” the jovs well. We met in his vinevard. Had |

work (page 454 been to o Hewrigen, he nsked "'L'l. ¢ have n say

'l

&= evervwhere, viery old work, as 1 found ng: A muan should have an hour of b LEHHTIESS
n the medieval village of Durnstein. My every dav., If he cannot get it, he can go to a
hoti] was a former castle, standing since Lhi rieurigen lor o '||-"'= of happiness.”

fal W “The mewest butldines in town, Inn U'he stock n trade of these unpretentious

keeper Hans Thiery said. Later he amended dnnking places 15 new wine, birreled for a
few months. Or, as another elder dehned 1
the wine vou start drinking when evervthing
older has been adruni”™

Urnclitional ereen branches over a door-
way beckoned mé into a Heurien, Climbang

o an arbored terrace, | ook a4 seal at a

wonden abie aned tred FrHNET i fLIHET
s aWwWine [ el [ e LW ey, VoL I.-'l.
i tablemate. | agreed. Below and beyond, the
anube was hommered silver. The vines
plitcherd with pold 1 Enew

it hioure of hapmoess and more

VERY SUMMER AFTERENOON they

come Lo v N st nare (paee £67 )

L ider ones, i:|--| _|ll~f.' and Wilma Vol-

lanid, sit on benches in the sun. Young peaople

SLEEL | outl on thie Frass [:=|;--. COIeeE LD i’.:-'h'l'l.

and some (o dream. When the orchestra on

the bandstand begins to play waltzes, Vienna
IS Alive s ol Ol

I learned to waltz when | was 10,7 siord

rau Polland, who is 75 now, “When [ was

voung, 1 hked an Amencian couple in L

movies. They sang and danced. Wanderbar!
His name was, | think Fddy Nelsons”
Ihe orchestra bezan "The Blue Danubi
“That = the most importont waltz, Frau
Poltand assured me.  Uhey ploy it every day.
(I a cafe terrace by the park, sad-eved
losef Wogclk muaneuvered scissors and a sheet

White-gloved formality graces Vienna
Willv Elmaver-Vestenbiruge dancing sel

w e ung people learn oo walle, tango
abnwl ol WV LA id elegance. Hoo

.|l|'l-||: TR M 15 | | ECINTHE i i g Loy, Bigt o)
net boech, the hand. The hand kiss s proges
oy with married women, and then, accord




of black plastic “Nobody else in Vienma
makes silhouettes now,"” he said. “There were
three of us, but two are dead” As he com-
pared his work to his subject, a young woman,
ke said, “I can show vou the house where
Beethoven wrote the Evpica” Then he
talked of other composers who made Viennn
the capital of the classics: Havdn, Mozart,
Schubert, Brahms, Mahler

But Johann Strauss alwayvs will enjoy a
special place in Viennese hearts. He stands in
bronze in the Stadtpark, plaving his violin

Strauss wrote “The Blue Tanube™ v 1867
for n men's choir. An amateur supplied clum-
ay words, gnd the music won no acclaim. But
u few months laterin Paris it caught Europe'’s
fancy overmight. and for Austria it became
virtually a nattonal! anthem.

Vienna 1 drove through a checkpomnt in

the high fence, studded with guard tow-
ers, that is Czechoslovakia’s version of the
iron curtain

Attitudes toward a Western journalist vary
in the countries stretching from this border to
the Block Sea I was to find that in Hungary
and Yugosiavia T could move about with
nenr-total freedom, and largely so in Bulgaria,
In RBomama, which regiments 1is citizens
more than most of the other Eastern Euro-
pean countries, it was difhcult to wander off
the estabilished tourist track. This was also
true to some extent in Bratislava, Czechoslo-
vakia's bigeest city on the Danube, Even a
visit to a collective farm required several re-
quests (o pleasant but cautious officials. But
once [ had penetrated the numernus burean-
cratic luvers, 1 found Enstern Europeans
invarinhly hospitable.

In Beatislava vou can dine on caviar in o
good hotel or po outside and see housewives
standing in lioe to buy sausase. Signs hal the
Communist Party while Gypsy musicians play
American pop. Atop a high hill—a spur of the
Little Carpathians—the earth holds the re-
mains of 6,845 Soviet soldiers. A great marble
shaft honors them for liberating Bratislava

T HIRTY-FIVE MILES downstream from

from the Nazis in 1945, There are alwavs red
flowers on the graves—geraniums, roses, or
poinsetting. The effect of fowers, stone, and
bronze, and of the history they convey, is
powerful indeed

Bratislava's skyiine 15 singed by the gas
flares of a sprawling petrochemical complex,
and Dunube fishermen sometimes complain
that their catch has an oily taste. “Many of us
are worried about pollution,” said a man |
met by the rver. He voiced a frustration 1
have heard at home: “The big industries are
mare powerful than we are.”

I wanted to tour the Slovnaft refinery but
got only as far as the office of engineer Juraj
Kuka, whose job i environmental protection,
“We are strict,” he insisted. “After all, we also
usé thie Danube for drinking.” The river ar-
rives polluted from Austria and Germany, he
reminded me, though he conceded that after
it passes slovnalt it is 18 percent dirtier.

To house 360,000 people, a population that
has more than doubled in three decades, Bra-
tislava is Ringing up apartments at the rate of
S000 a vear. I had no appointment to visit
ane, but with my guide’s doubtful aguiescence
| knocked unannounced at a door

Vendelin Trepad was at the TV absorbed
in & game of ice hockevy—Crechoslovakia ver-
sus the Soviet Union. My visit startled him,
but with good grace he made me welcome.

Mrs. Trepad showed me through the tidy
three-bedroom fint. The room of one of the
three daughters was decorated with pictures
of musicians, including John Lennon. The
kitchen held two small refrigerators.

We sat down and the couple explained
that they both worked, he as a munager of an
mupmn:ub program for a dressmaking enter-
prise, she as a truiner of seamstresses, " This
apartment 15 very reasonable,” she said. *We
made a small down pavment and pay 293
crowns a month” (about 530 U, 5

Mr. Trepiaé's eve had returned to the TV
“Croatl!"" he shouted as Crechoslovaka scored
It macde me think of Sundavs at home.

Downstream from Bratislava the Slova-
kian countryside spreads out a billiard-table

Blue in evening's faint glow, the Damibe slips between Bude and distant Pest,
dominated by the Hungarian capital's domed and spired Parliament Building. Divided
like Paris by o beloved river, Budapest eomes alive at night with opera, Gypay music,
andd mightciubs, Efght spans, including the Chain Bridee, foreground, link the twin cities

460
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I camiped that night néar a small lonke ina’ Farme Tractors rumbled by, pulling wagon
arildhife refuee, a mile Trom the Danube and ks of fodder: Workmen, all wearnn L



Svmbols of gricef, bronze stato tan
wateh at a memorial o partsans i Brad
ava (left), Crechoslovakia'e only large city
i the Danube. Atop Gellest Hill (belows in
Fudapedl. Huneary., Soviel troops visil o
MEGUEMEe DT ERGrIngE el countryindd W

diett 10 thie World War I battle for that cit

It = o vast enterprise: 7,500 acres vielding  chmurman, 63-vear-pld Stefan Lavinka. He
proan, vepetables, {ruit. 500 workers, 800 il a ruddy face and irregular teeth. But he
ows, 12,000 chickens in an automated hen Inuerhed easily, and when he held his cigarett
house. Workers recetve a modest zalary plus breast-high between thumb and forefineer. he
N annual Donus and LTI rOUS DENeiLs sremect almyost el

Cooperative inrmswere lounded mn the post "1 here was sabotame 1 Lthe early oo [
war veiars as Communists remade Eastern  said. “Some cooperative members had to be
Purope. Men m Citov who had owned land  expelled. In the first vears we hardly recetve

before the war resisted collectivization, 1 wiis anvibhing: some mulk, verv little money, But
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Ten becamie thirty, I could almost hear the
phone lines humming overhead. Then he
came out smiling, wishing us a pleasant night.

After dark the wind increased. We huddled
around our lantern. Our guide, Zsolt Havati,
liked Glenm Miller, and 1 had a tape. T plaved
it . on my recorder, louder and louder, But
the music only ran away with the wind.
Blackwood had written of such a night: “The
Irees were swaving violently to and fro. ...
It was incredible, surély, but there, opposite
and shightly above me, were shapes of some
indeterminate sort among the willows. ., ."

I slept poorly.

LL HOTELS WERE FULL when 1 got

to Budapest, and 1 am glad. Otherwise

[ would not have rented an apartment

on Gellért Hill. Below, the river seemed n
frozen slab streaked with the lights of bridees
and buildingz. 1 could see the city's great archi-
tecture: Matthias Church, the Parliament's
filgreed facade, and Buda Castle, residence
of Hungarinn kings, and of Habsburg roval-
ty when this was part of Austria-Hungry,*

It was hard to realize that not far beneath
Gellért Hill the earth is eternally seething, Yet
I saw the evidence daily; steam plumes escap-
ing from the dome of the Rudas Baths, where
the hill meets the river.

Hope of relief for numerous ailments lures
citizens to ten public baths, fed by hot springs
or wells. Temperatures and chemical propet-
tes vary, and one may bathe around to find
the most suitnhle waters

The Rudas Baths have something extra—a
pedigree. Turks built them in the 16th cen-
tury, when they occupied the citv. T joined a
line of waiting men there one morning. At-
tendants issued small aprons, like loincloths,
and then forty or so bodies were splashing in
a large steamy pool—nearly all of us, alas,
looking rather paunchy,

Many citizens take minera] water home to
dririk. I saw a couple tving jugs on a molor-
bike. They had filled them at a fountain, rath-
er like a =oda shop, where any of thres warm
waters is availlable by the glass Humpdria
tastes something like a rusty pipe but 1s
sand to be good for kidney disorders and ner-
vous stomach. Juventas, mildly sulfurgus, is
recommendedd for high blood pressure and
rheumatism. Ailila tastes like rotten eges and
15 recommended for almost evervthing. One

§7d

smmudll sip and | knew why Attila was the most
dreaded Hun of all

I drove south into the Hungarinn country-
side in mid-September. The Great Hungarian
Plain stretched to willows and beeches by the
river, and, in the opposite direction, toward
windbreaks of vellow-mottled poplars.

Near the town of Kalocsa, fields turned red.
Even the houses were red, dripping garlands
of paprikas. The long-podded kind is merely
pluguant to the tongue; the small cherry pap-
rikis ire like a blowtorch. When dried, they
flavor Hungarion family soups and goulashes
—in fact, almost every dish—but maost even-
tually are sold worldwide,

In the felds women and older men bent
and picked, rolling down the long rows like
wives. A vivacious yvoung woman named
Eva, with the pentle, dark green eves com-
mom in Hungary, sald: “Even if it {5 raining,
you must pick. But the more vou pick, the
more vou earn,” On this collective farm 40
percent of the harvest belonged to the family,

Good-humored cackles Aoated across the
field as I offered a helping hand. “Don't
kneel,” Fva scolded. “It's too slow that way.
Bend from the waist. ... Usze both hands: . ..
Gave it a twist; we don't need the leaves™

Yugoslavia, il passes a grassy sweep of

plain. Here in 1526 the Hungaran army
attacked 80,000 invading Turks led by Sulei-
man I, well nnmed “the Magnificent.” He
slaughtered most of the 25,000 Hungarians
and dumped their corpses into common
graves, Continuing up the Danube, Suléiman
reached Vienna in 1520 —the high-water
mark of the Ottoman Empire in Europe.

I didnt hear much of Suleiman in Yugo-
slavia. People talked instead of Austrian
rulers. As the Ottoman Empire declined,
Austrin grew, installing her own subject peo-
ples along the river. “My family came as bor-
det puards about 170 vears ago," said an artist
in Kovadica. They were Slovaks. In another
town a man told me his forebears were Ru-
thenians, from whatis now the Soviet Ukraine.

Austria also settled Germans in this region,
called Vojvodina Hungarans already were
there, as were Serbs who had migrated north
to escape the Turks. These peoples have

*Bart McDowell explored Hungary in NATIONAL
GROGRAPHIC, April 1971

_JUh"T BEFORE the Danube drops into

National Geographic, October 1977



argely kept their own distunctive lngunges
and customs in what 15 perhaps the most
ethmicilly diverse regmon of ['.'.I'l'l[-'l'

An old Slovak woman, whose face shone
ke a beacon from her black shaw), hiked her
=K1t to show me four petbcoats " Phis i3 whi
Ul Slovak women wore when 1 was n mirl,
alwavs bBlue or black,” she said. *Blue meant
PN THEDNESIVE ; 3"|||' ||.|||-.|'-| T OV "]'- i1 NOA !Il-:'
sime with bhee peanss

Much of the land that the reselttlod peopHes
ent 1 Vopvodina was either too dry or loo
madrshv, But hundreds of miles of dronose
clitches and imigation canals have remedied
those problems. “We grow enough here 1o
feer] all Yogosiavia, an official hrogeed

Yuenslavia toved with callectivization but
chose merely to limit the lond a man may own

to 25 peres. 'l can do s 1 wish with myv land.”
a0 1K "'.',|||'|. i Pivnice I. A H R nave 1o
grow anvthing if I don't want to
“PFENT SEVERAL DDAYS 11 and aroutid
il

Prvnice, amone cartyv-rising Slovaks. Al

dnwn shapes malermlired on the gravel
roads—women foating by an hcveles, head
ine for the helds
More than hall of Pivnice's families own
tractors; no doubt the Supeks could o, Hut,
Mr. Supek =aid, "We [ike

InE me about town m a wagon, nis son w

wrses. Before rid

ished the hooves of the two fine mares as a
"I|.l;||".|.II||'| =H|I-'| |||- -||llr'=
I went wiath M. Supek al davbreak as he
dirl chores: prinding corn tor feed, cleaning
talls, feedimye chickens and rabbits, Then
started a rabbit stew in an iron pol
Meanwhile, s wife and daughter-in-law

spiead a breaklast of slivovits, siices of DEm.

girirs, swieel rolls. and thick coffee. Lunch in-
cluded not only the rabhbit stew but [ried
C

saic) *Sloviaks work hard and eat good.”

Kl An evernvrlay meal,” Mrs "'-‘.l|l~.'|-'_

In the nearby town af Lespotovo, 3 Serbiin
farmer namied STHRESGE Ubavin agreed that
Slovaks are hard workere "“When they finish
their own work, they come here to earn mones
'm Us " :’n_ -,_|_:|| =il |-I_|I s he gl ol ! 5,I_||-

¢, “use their heads.” Mro Ulb-

VIN USEL s DY Zrowing cabbapes the size of

.
I - lrl.

T
I'I-Il_ -:I'\' LR II

:I_I_'-".l_'r:l.lli-u, W |,':'.'iI.I|',; s TELL nas ien |4-.||_-|||1'1
Oon Lyinube-irmneated landd
A hure | remember from Fivnice: Farmiers

' o4 of tractors, manufactured

ereownd) ma

Fhe Danbe: River of Many Nationys, Many Names

TNTALEDGCHC S i Tl
T e — R

SANZON? SANZON!

Free to choose between Amenca's dean of
bl clirinet amed a prominent local baliao

ganver {above) ense of Budapest enjo
vitned nmphitlife fare

Feality returms by dav. While  tourists
mmied with credint cards browse at showe ase
hops (top), one voung Stisdent approached
the mithors wile an the street and asied 1o

el b shioies

.
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i mnst of the mdustral world, In Belerads
part director Curic Gojko remarked on this
“We
evervhicuds

As we walked along the modern cquavs, ha
remimded me that Belrrade 2 about micdwmn
Fetween Regenshurg and the Dianube’s mouth

“just fs Yugoslavia bes somewhere between
lLast and West 1 its blemd of socinlism oand
LN enlerprise [ he CJUAVE held crates fron
wwietlen amd % SOovied
harge hod arrived with machinery, We passes
a hundred or so plastic drums. “Whatt gentle-
M Gotko saad,

are 4 free country, so we trade with

Lires ooy Podnned

T WE are Lyt rmany sendds

and we hll them with

those down emply
cherry and apncot juice and ship them back
The niext mornimie. foe obscured Belprade's
skviine and absorbecd the nomse of trafhe. But
volces carned on the smoky water, and |
hearnd Branko Stankovié, a fisherman with a
happy-po-lucky prin, moan as he ridsed his
nel! “Ah, mather, only twao hittle ones.”
Branko and his friend Batn, or “Boy."
drilted with the current m two skl
holding one emdd of a net. Other fishermen
were drifting too, and the banter Howed

&, CAch

“If 1 carch abag fish, I will buy evervhody i

drink al Jojkic's restaurant.”

Crood move or bad., evervbody 1s m hot water during o lunchtime chess match at
B ok sineesd
ifers more thian a hundred maneral-laden poolks, srme

e Seechenvi thermal baths ik To ¢leanse aned refresh tts weary or

citizens, Lhe city

et

-




*“You know he has been out of business for
manths. Branko.

Stureenn. catfish, and carp make commer-

cigl fishing important from Belgrade to th
delta at the Rlark Sei
fichermen’s tales. catfish grow large enough

where, i vou believe

(s -l.l.::.illlL'l.' |'||:_|I'.[rg'||

re he ||'_-|_2||;||_'1l the dock. Ioliline his net.
Batu talked about the iddrawbhacks of ishing.

sich ns the winter cold that causes rheuma
lism, davs when the catch 1= meager, days
when the catch is good and fishermen spend
toy much on alcohol, “Buf

without this river. It 15 a drug, ke tobacco,

I eoulddnt hive

It 15 the sume for Angelka and Aleksander,
why live with their son and a cal namesl
Miki on the barge that serves as the hsher-
men's dock. Angelka is o buxom woman with

lustronzs eves, and if her dress strains at the
Angelka does nol
neesl ine clothes to have [Flends

SIS, i.'l -jllr."- ROl TEALLEr

someone 15 alwnvs visiing: fshermen who
drop their catch into tanks in the hold of the
harge. and an assortment of Belgrade atizens,
including actors, artists, and civil servants

Theyv come to have & tot of relreshment, to

aak what's for lunch—wometimes, as a farid-

Faced bureaucrnt did, o steal a kiss. *1 love

{

built by Turkish conquerors 400 vears ago. Hathing in the pollution-gray Lianube

e unwise, and in some places Against the low. Accusing fingrers generally poimd

it womehody else'’s plant, in somebody else's country 373




vou becalse vou are as i FAZY A5 | amn,™ Anzwel
ka told him

e cooked a COT that was hepvy with roe
and bade me enjov it Miki stretched 1o put
his head 1in myv lap. Such is the mformality of
life on a barge on the Danube

Une nieht as [ dined in Belgrade, an Amer
AN WOIMmEn ;||-||r|-:':r"||:'|1 my table. Presenth
her mission became clear She wanted a de-
scription of the rver downstream, where it

Memorial to bravery, the Brodee of the
al Hrali

slava honors partisans who foueht the Sazi<

slovak MNational Uprising (above)

wnd offers diners m & WWer-Crowning res
taurant a view of the land they fought owves
Windows of the new Hilton hotel in Bu
|:'.,|.i-|'=-1 '-.il,..ll neraev-guilt moeEe of retuaddt
Fishermen's Bastion, named for the swild

charged with the origmal rompart’s defense

divides Romania from Yugoslavia Her Ro-
manian lovér was going to attempt to swim
across—anable, she pid
country any ather Wk

I have no wlea whether he tried
know 1L would be difficalt

ta el out of the

J. |||J|'-

UL SHROUDED BELGRADE as
took the early morning hydrofoil that
runs toward the great Iron Gate Tam

Fog and ran, gloom Nhey wers
[i'd |.|-|' P -i -|||-'r-'.r|l l|||-'||_|.|__:|]1'|['|!- Lar |:"|I' |
of the autumn journegy o the river's mouth
Upposite Romania by the time the visibiliny
improved, 1 greeted the Carpathians again
Making = from Bratislava, thes
tumble down to the nver like docks headix
tor o swiny. The military also reap
the Romaman side ereen watchtowers stood
on steel stits every mie or so0. Romania 15 ex-
tremely sensitive about 1t novenne border,®

The Danube widened into the diam’s placid
reservolr, 4 mite across. 1 hen we entered the
wisp wist of the Iron Gate, where the reser-
vinr sgueezes through a rock-walled passage

i chill

ARl Are

weared, On

anly 500 feet wide

Before the 165-foot-ngh dam was complet
ecd In 1972, a former pilot tald me, this stretch
of the Danube bhoitled with rock-studded
rapids, Alter 15 wvears of threacing  barges
through the treacherous noarrows, my pilot
triend had been pensioned off in middle age,
suffering fram hypertension

A sovernment publicition on the Iron Gate
Dam exults, “Man's will has congquered the
Uanube.™ Mot for the time, actually
Crossing to Romania, [ saw a'stone plllar—

frst

ané of twenty that supporied a Roman bridge
24 feet long. built in the zecond centurs
Crivin the tools of their ome, | think the wall
of the Romans was greater

Mow Hoodlishts chase the might here, and
hammers clang on steel; the city of Dirobeta
Turmu Severin is
imporiant port. By contrast, the city's streels
are quiet, for there are few cars

| went into a coffechouse decorated with
Turkishmatifs. Behind the counter fez-toppaed
Ahmet Halim ladled for a large crowd The
alr was heavy with smoke. Incongruously, i
patron’s tape recarder spun U
weslern ba

s I

L haree huilder as well 48 an

= rountry anil

ladds

(Confrnnied on pace 4581 )

Fape CHomamis Mave

ick onoa Tliehteopee,” biv Wil
fm = Ell '
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(Contmmued from page 470)

[ sat and sipped, watched by two young
maiers, LN, ',~.|'|'|-.i||l'.-:1 4 [t of |.'."-:'-I'-'.".I.':'._'I.'Fif-
accepted an American cigarette. He hoped to
visit the United States, "But 1 have no money
| am not free.” He made a gesture 1 saw maore
than once in Eastern Europe, crossing his
wrists as if they were Lied

Romania guined independence from Tur
kv in 187K, after the Russo-Turkish War. But,
as Ahmet told me, a Turkish commumnity
existed on an island until the dam was butlt
“My father had a coffechouse there My
mother nevie
needed o]

I wiundered the countrvaide downstream,

mv  road fanked |;:. solden combelds, |

parned Romanmian She never

passéd a cooperative’s big new cattle barn
Men and women loaded a truck with tobacco
When 1 passed agmin later. 4 tracior was i
ing to drag the truck from the mud

Fences dripped nets in a hshing village
Two armed wldiers strolleéd the mauan street
!:|[:'- :',_l’.'||.- away, on the nwver’s shingle, o
womiin washed clothes Might I go down and
tilk tor her? The soldiers shook their heads;

wits a5 rlose to the Danube as 1 could go.

SAW NO PATROLS on the Bulgarnan
shore of the Danube, which is the border
with Romanta for 200 miles. But as |

drove into Svishtov, a small port, martial
misic rose from Lhe J Iy SOUERE. SEYVEelal hum
ilred troops stond belore 4 S tker’s nlatform
decorated with photographs of Bulgaran and
Soviet leaders—a reminder that Bulearia
the USSR 's best fricnd in Eastern Europe
Conscripts who had just completed basic
triunine, the soldiers goose-stepped Torward
15 lrums roiled, each stopping &t a table to

sien an oath of allemance

I remember that October ||_|j, lOr anot ner

reason: 1 He sun came out, elowing over 1arm
tracts and villares where chrysanthemuoms

wnel roses were hlooming their 1as

The fog came bBack. OUn o dour morming
i I drove near the river, a shepherd material
izedd A Little man of 68 vears, seeming all the
shorter in his gum boots, Mate) FPeshes
blamed the weather on the mver—warm
water meeting cold air. “Sometimes we bhave
a month in the fall when we don't see the SN,
he sail. “But | am out every day with mm

sheep and goats.”






I went down the highway to Archar, a town
like most others in Danubian Bulgarin, with
stucco houses andd garden plots. A dozen at-
zens stood in front of the bakery. When the
door was unlocked, the peaple bought one-
kilo loaves for a few cents. Seeing me empty-
handed, an old woman said, “H vou do not
have Bulgarian money, 1 will buy vou a loaf”

From my hotel window in Ruse 1 looked
out one merming on a baroe that had just ar-
fved, loaded with Soviet autos. More than
half 'of Bulgana's trade 15 with the Soviet
Union, and much of it passes through this port.

I dined above Ruse one night in what had
been a Turkish fortress, called the Leventa
—big fellow.” Russiagn troops crossed the
white Danube downstrenm from Ruse in the
Russo-Turkish War, and the Leventa garm-
son surrendered without a Aght. Eventually
this invasion won Bulgaria’s freedom after
five centuries of Turkish occupation.

Still, signs of the Ottoman Empire survive.
The state pays tor the upkeep of two mosgues
and also payvs the salary of the Turkish com-
munity’s chairman, Isliam Redjelov Isakov,
whom 1 met in an office decorated with in-
scriptions from the horan. “The empire fell
becanse it clung to feudal ways,” he said. "t
did not develop its people” As if to make a
point, he told me of his children and their
achievements one <on a physician, another
an artist, two daughters who are teachers

HIS RIVER HAD SEEMETD in no hurry

to start its journey, and now it seemed in

no hurry to finish it. From the Bulgarian
city of Silistra to the Black Sea is a stralght-
line distance of 653 miles. The Danube goes
more than thrée times as far, swinging north
from Silistra into Romam, then east, forming
Romania's border with the Soviet Union and
nurturing at its saltwater rendezvous o delta
as large as Delaware.

Road's end comes finally at Tulcea, Ro-
mania’s port at the delta’s apex. To venture
{arther. you must go where water goes: 1nto
three main delta channels by which vessels

reach Tulcen from the Black Sea, or into the
spiderweb  of waterways stretching  out
through Iagoons and expanses of reed.

There are no provisions for a traveler to
cross from Romania to the Soviet Union's
strip of Danubian shore. | settled for an after-
noon journey by hired launch past the Soviet
port. of Lzmiil

I wondered i the men inside the Soviet
guard towers were as cold as 1 was on the
water. Where the willows parted. | saw a
fence topped by barbed wire: Temul spread
i miles-long waterfront, punctuated by two
score of more gantries, Barges, trnwlers, and
freighters hugged the gquays and clustered at
midstream. T saw mountains of coal and ore,

mania ¢agerly encourages tourism-—the

lagoons and islands are great for watch-
ing pelicans and other birds in the warmer
months—and T had no trouble arranging a
trip into the delta’s intenior.

Surely the delta people are the hardiest on
the Danube, living with the water always,
fishing or harvesting séwf, tall reeds that are
mude into paper. My host in the village of
Crisan, Parfente Sava, had spent his life
tenling nels from a rowboat. His hands were
massive. “Mvy son-in-law savs [ should buy
a motor,” he remarked as his powerful arms
propélled us. He lnughed. 1 can row six
peoaple and never get tired.”

It was m Mila 23—a village at the twenty-
third mile of an old channel—that Romania
found Serghei Covaliov, who won Olympic
mieclils Tor canoeing in 1968 and 1972

“Serphel was rowing to school when he
was 6 or 7.7 said his father, Simeon (facing
page), whose own chest and arms bulged. *In
his teéns he would row 60 milés in a doy.”

Tears rolled down Mrs. Covaliov's cheeks
as we talked. Serghet lives in Bucharest, and
it is a mother's privilege to miss her son. She
dried her eves. “People ask me what 1 fed him
to make him strong,” she said. “Corn and
fish,” She began to weep again,

EL‘:’-E‘W’I—IERE IN THE DELTA, Ro-

Bittersweel smiles crense the faces of Mr. and Mrs Simeon Covaliov, whose son
Serehed left the village of Mila 23 in Romania’s Danube Delta to become an Clympic
canoeing champion. “We gel postourds,” sivs his mother, “but we hardly ever see him."
Her hushand, a retired fisherman, recalls that he once cought a sturgeon so huge it
threatensd 1o burst the net “1 jumped into the water and lnssoed it,” he explained

The Danube: River of Many Nations, Many Names

483
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of the Sun

By DAVID JEFFERY
Photographs by
H. EDWARD KIM

BECEID e PO wll RINLHEA AP § T AF]

ROM WHAT [ CAN TELL, the epi-
demic 15 still spreading through the
states bordering the Great Lakes, wath
outhreaks scattered from Oregon to
Colorsdo to Maine

Among its causes, falling mercury; among
s symploms, an aversion to mittens and
paloshes. Medical experts might diagnose 1t
as “heliophiha™a consuming desire for sun-
shine. Thousands upon thousands are pre-
scribing their own cures: Phoenix or Tucson
with daily dostiges of 86 percent chance of sun

Some sav the prescription produces bid
zide effedts—housing tracts that metastasize
across the desert, sinkinge water tables, con-
sestion of arteries, galloping malls, and
smudeing of the skies

All thi= begnn about thirty yvears ago, well
before the term “sun belt” was trussed upon
the natione. In the past ten vears alone, more
than half a million new people have shown
up in the heart of Anzona's Sonoran Desert.
(See “Close-Up: U.S.A."—The Southwest,
a stpplement to this issue,)

And unlike traditional cities clustered
about some port or industrial core, Phoenix
and Tucson, about a hundred miles apart,
sprear low and wide, suburbs of the sun
Between them and around them a distinet
culture has sprouted hke the desert in bloom
—splashes of color anmd the thorns

Clarence Conrad came from Spokane. His
dream was to butld dingibles, and there 15 no
hangar cheaper than sunshine. He and his
son Dlarwin spent 18 months on a held oul-
sicde Phoentx, welding together an aluminum
airframe Jonger than 3 Goodvear blimp.
Then, as if to balance accounts for all the

Champugne break refreshes  baseline
precnhorns at John Gardiner’s Tenms Ranch
near Phoenix. From there to Tucson, new
residents and winter visitors—aalled Y snow-
hird=s" in Arzonn—hince flocked 1o deserd
areas of the fastest growing state. Hul the
jovs of boom prospenty are already temn-
pered by problems of runaway growth
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Surf s up! Every 90 seconds Big Surf of Tempe opens 13



Heaodeates to activate the 4.3-million-gallon ocean in the desert



I owee Arizionn my life. When T camie oud
here ns o kid, 1 had cheumatic fever and
coiledn't walk 20 feet without turmning blue
from asthma.” Now Herb Dirinkwater (right)
angd his famly enjov riding their horses o
the distant MoDowell Mountans

After eleht vears an the Srottsdale City

“I'm not rnning  aemin™—hh

hopes o devole more thme O volonleer

work, And he hopes to see his town grow
an orderhy woay with the kind of Py

s e
L.iavincid

penple mmd relaxed stvle be has kndwn

ool weather, o windstorm smashed it from
its moonngs. Tenacious, Conrad s huilding
undther, this time in the shape of a flying
saucer, an oval 80 by 27 feet

“We could sell ffty of them ke that.,” he
said with a finger snap, and he showed me
letters of serious inquiry to back it up

Bevond the saucer stood a4 corrnl where ane
miiancholy horse scuffed mm the dust With
the horse for company, | waiched the setting
sun gnite the saucer’s skeleton from a dull
a phoenix for this

LlI!lT'I'IIHF.I"IiI 1D r.l-l.'r_ﬁ l'l_"!'j
tme and plivce

Misht Melons Find a Use

In his plain Phoenix office where the phone
keeps ringing, John Van Hengel made a car-
ton in the mir with his hands T was wo visual
1ze 36 compartments, each for a melon of iden
Then here 15 a melon—firm, ripe,
the finest frurt of irmeated desert
agriciture. Hut 1t 1s too larege to fit in o com-
partment. Ot it goes o rol untastecd

“What 15 thrown away ts unbelicyvable,”
van Hengel said, "I'd guess 25 percent of the
food grown doesn't make it to marketr.”

5o Van Hengel started a food bank, and
now almost two million pounds of salvaged
food vearly reaches the tables of the hunery
poor of Phoenix, Van Hengel didn't come to
Anzona o start a food bank. He came 11
Veurs ago because poor health dictated a
therapeutic climate. He looks just fine

For heilth, for sun, for jobs, people have
kept coming until Arizons has become the
fastest growing state in the Union and 80 per-
cent urban by population. The Hohokam
would hardly recognize the place—exce
the irrigation canals. These Indian people
diverted water from the Salt and Gila Rivers

tical size

unbruised

St Lo

AU

into & complex svstem of canals all dug by
hand. For well over a thousand yvears they
Hourished in the desert. Their culture de-
chined about the time Christopher Columbus
was tnken with the notion of profit to be had
by sailine wiest

After the conguest of Mexico, Spaniards
made [oravs into what is now Arizona o
search lor the Seven Clties of Cibola, wrought
of pold and daubed with jewels. What they

Valioetad Greographic, COctober F97T



found were =ome Indian settlements. But the
I'I::-"l diedd hard

wou until the late 17t
tireless Jesunt Father Eusebio Francisco Kino
began to franchise the fain

entury, when U

 throudoh a string
(1] ."|'|i--||l||- Wwere "iir.

!:.I_|":|||1_'.|_ i

tEnuUoUus Oulposis ol
made permancnt. In
1775 Tucson was establhished as a presidio to
e BEd

orlomial DGEITION 1T WESELTT AMETICH

civiiizaion

prolect il and =trengthen Spain's

drizemna ¥ Srifrierta of e Sun

bess LRAn eEnty

[hen, i vears, the regor

sassed] from Spain to Mexico to the Lt
states. After the Civil W

rotch tradl town of 3000, where, an observer

Tuc=nn was f

L iire oS Wiehe gavien with reterenc

i
hurro, and & oorrad

[k II' T
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About the same time, and some hundred

doe—"a salivated son

miles north, a few settlers hunkered down by
the Salt River,

(L amnlitnued on Page 495



Crescendo and diminuendo—aof svmphontes
and walstlines—catch the upbent mood of Phoenix
Giuest conductor Izler Solomon (above) leads the

respected Phoenix Symphbony Crchestra in the

new Chvic Plea, while Anne Kinnerup thelow)

leads an exercise class ot the Arirona Biltmore. o

landmark among the area’s plush resort hotels

Turmine sun into eold and silver, the {orty
story Valley Bank Ceénter feight), tallest biailding
In the state, houses Artrona’s largest bank. In th
st decade the state has beett amang the mation's

leraclers 10 econommic growt!
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where remnants of Hohokam canals prom-
iedd a reborn agriculture. An Englishman
among them, Darrel Duppa, reached for a
classical allusion and called the place Phoenix.

If Tucson swaggered like an old Indian
fighter turned gunslinger, Phoenix worked up
the earnest calluses of a sodbuster. Those
images have faded, vet the cities remain dis-
tinctive in outlook, especially on the question
of growth. While Phoenix spirals outward
unchecked, Tucson struggles to define and
control its future.

Ringed by mountains, Phoenix and its sat-
ellite cities have grown to the tempo: new,
newer, newest. Extravagant. New high rises
sprout downtown. New houses wind like ten-
drils, smothering cotton fields and otrus
proves. Then the desert with its tempe: old,
and older, and oldest. Miserly: Saguaro cac-
tuses hoard water by the molecule and by the
century, Lizards scuttle dryvly beneath chol-
las. A blur springs into fossil fight—rmid-
runner. The middle distance fades into a
brown wash Abruptly, mountains. Looking
east, the Superstitions: mute, glowering,
lunar, In that direction growth must end. Yet
the compass rose of growth has other points.

Charles Sargent, who teaches urban geog-
raphy at Arizona State University, showed
me a series of maps he had made to document
the development of the Phoenix area As the
decades moll by from 1913, black speckles of
settlement grow, spread, and explode. The
most recent map resembles a sodden blotter.

Good Life Breeds Complacency

“T'm afraid,” Sargent said, “that we're going
to repeat all of California’s mistakes. We're
erowing without effective controls: We're
paving for it in increased pollution, and in
costs of transpartation and public servicus,
And we're going to get bigger and bigger
because no one 12 going to slow it down.”™

Vernon Swaback, architect and planner at
the Frank Llovd Wright Foundation, agreed.

“Part of the problem,” he said, “is that most
newromers never had it so good in terms of
clean air, climate, and maobility. The idyllic

circumstances create complacency, Based on
present trends, the future promises an en-
vironmental breakdown. We're on a coliision
course with very litile interest being paid to
warning signs along the wayv.”

Sprawl Has Its Defenders

Where others see runaway urban sprawl,
Gary Driggs sees in Phoenix “a prototype for
the new American city,” and seems quite
cheerful about it It cannot be wholly dis-
counted that, as president of the giant West-
ern Savings, Driges has a financial interest in
growth, Clearly, though, his enthusiasm owes
much to his davs as lecturer in economics.

“Sprawl,” he said, “is in many ways a posi-
tive thing. People can live in lower-density
communities with less social friction, and
arban facilities can be regionahized.

“You can see the same trend in the rest of
the country, but many cities are held back by
trying to support the old downtown core”

Then Driggs spoke what to many urban
planners may be the ultimate heresy:

“There's no heart of Phoenix, and there's
little reason for a downtown in mast cities
Why have masses of people commuting daly
when there's no functional reason for com-
merce 1o be concentratedr”

From the middle of Phoenix, Indian School
Road arrows west, past small businesses, fast
fooderies, gns stations, and shopping centers.
Then a residential section shoulders up to the
road: Marvvale, one of the largest and oldest
of the many area developments. Prefabricated
miodules are trucked to lots carved from cotton
ficlds and put together in stages. The assem-
bly line moves, the product stays in place.

Sam Coleman was leaning on the exterior
of his house, which was stacked on the curh
with the siding already affixed: “We sold
almost evervthing we had, packed the rest
in twao cars, and just came.”

“1t was scary,” Jovee Coleman remembered,
the dav they backed out of their driveway in
Marshall, Missouri. “We'd heard about peaple
whio had tried it two or three times, then went
broke and had to go back home.

Hoppy 10 go native, Massachusetts transplant Lillian Porterie wears part of her
collection of Indian jewelry on the job. Her emplover. Honeywell, found an added
bonus in the desert. Tiny specks of solder are best removed from delicate computer
components by using the spines of the abundant cholla cactus

Arizonia’s Suburbs of the Yun
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Blooming crop of new homes
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“At first, T got homesick,” she said: “But
when I went back to visit, we had two snow-
storms, the temperature got down to nine
degrees, and Phoenix looked awful good.”

- More than 30 percent of Arizona is occu-
pied by Indian reservations and public lands
such as pational parks, monuments, forests,
and wildlife refuges—a whole lot of empty
countryside to explore. People tell of swim-
ming in Phoenix in the mormmge and zki-
ing near Flagstaff in the afternoon. They
imply that folks back home must be slightly
cracked not to join the station-wagon triains
heading west

A few blocks from the Colemans' place,
Sandra Achlert waz aggressively watering
her carnations. Didn't she like the increas-
ingly popular cactus-and-gravel landscaping?

“I can go out in the desert and see that
junk,” she shot back

A native of Chicago's South Side, she
misses the city, the Loop, the excitement

“People who have been west awhile don't
seem o care anvmore. They get into a slow-
paced life, and that's it."

She tossed her head toward the farmland
that begins where development, for the mo-
ment, stops. “Thev've got sheep over there
All mght we hear them, and some nights we
smell them. Country living is not for me™

Hers was a minorty report. The slow-
paced life, the “Anzona life-style,” a much
exercised phrase, attracts many

Lives Change in Western Ways

North of Camelback Mountain in dude-
country-become-development, 1 wvisited the
home of old meénds from Chicago, Len and
KRarvl Direfs, and their daughter, Lisa We
caught up on family news and reminisced, sit-
ting in a room filled with western touches:
tile, rough beams, massive furniture, colors
and patterns of Mexico and the Navajos.
When evening balanced on the pivot between
day's heat and night's chill, we moved to the
patio, where reflections from the swimming
pool spattered us with wavelets of light

I asked Len if he would like to return north

sometime. The look on his face began around
his eves and nose and spread into a grimace,
is he raised his hind to ward off the demon
of that possibility.

Our talk and laughter mingled with chatter
from thousands of patios and vanished with
the mountains into night. Later we went back
inside to a room | hadn't noticed before,
where the furniture, upholstered. blue; and
formal, seemed lonely, a museum set piece
from an old life left behind.

Business Seeks the Sun Belt

A newcomer might arrive on a Grevhountd
bus, stay in a Ramada Inn, charge it to an
Amernican Express card, and watch a Moto-
rola television while planning to visit a de-
velopment of the Del E. Webb company,
perhaps Sun City. Each name is a service or
product of a company that has its national
headguarters, or & major regional facility, in
central Anzonie They tvpify the service-
oriented, minimally polluting industries the
state sohcits and atiracts

OF these, the ultimate symbol may be the
20-story Grevhound Tower, home office of
the conglomerate Grevhound Corporation.
With 207 subsidianes—only one runs the
familiar intercity buses—it 15 among the
nation’s hundred largest companies. Nothing
15 manufactured inside the tower, but as
bourd charman Gerald Trautman exploned,
just the hrst wave of executives to occupy it
poured 21 million dollars into the Phoenix-
ares housing market.

But why did Grevhound come to Phoenix?

“When Grevhound acquired Armour and
Company, we studied a number of sun-belt
cities: We were looking for a fuvorable busi-
ness climate and good living conditions.™

Phoenix jumped to the top of the list Yet
skeptics raised some doubits about the move
from Chicago, Trautman recalled.

“Some of our people thought we would be
out of the maunstream of finance. But in the
first two vears after we moved here, s0 many
bankers and investment bankers came by that
I jokingly said we (Conlinsed on page 503)

Omn deck for fun, Karen Peters and her cousin take time out from softhall on the Gila
River resetvation, home to Pima and Maricopa Indians. The Hohokam Indians, ficst to
trrigate this desert, had settlements nearby unti] about 500 vears ago. They left an geri-
cultural tradition the tribes of desert Arizona still follow

+48

National Greographic, COctober 977
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Switched-on Tueson mlle 1o the foothills
of the Santa Cotaling Mountuins (above)
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Despite appearances, outdoor
regitlaled o munimoee sky plow, which
handicaps astronomers at four observa
tories withim a SC-maile radias
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sof's supply is pumped from wells, and
with growth, the oty now controls same
roplnnd (belowi

11,000 acres of fonmer

| Tz
forles” serve as underground reservoirs
But ramn does not refill them at anything
Hke the rate Tucson depletes then

Mear Casa Grande, Pinal County agent

Humbleweed farme and digst Gae-

Jim Litte (right) examines land that col-

I-'.] Tl

alter severe lowernng of the water
table. “Chur agriculture,” save Little, *je
like the cartoon man crawhnge neross th

desert orving, "Water! Water!" ™

Chetaber 197

National Geographic









(Confinued from page 495)  would have to
hire a vice-president for entertainment.
“That got reported in the papers. and we
had a hundred applications for the job,”
Any thorns on the rose, I wondered?
“Crimé has been a problem,” Trautman
said. “There have been a lot of dope-related
minar crimes” But, he added, 1 think the
legislature i waking up to the problem.”
Crime. Phoenix has been choked by public-
ity on thut subject, following the assassination
of Ton Bolles, reporter for the Avisona Ke-
pablic. Allegations of rampant corruption and
collusion, both public and private, have blan-
keted Phoenix like a rush-hour dust storm

Lawmen Face a Thomvy Problem

Une kind of crime mayv be less serious, bul
is no less prickly. 1 climbed into the cab of an
unmarked pickup truck. With a 350-cubic-
inch engine under the hood and two trans-
ceivers on the dash, it clearly meant business.

sa did law-enforcement officer Richard
Countryvman, sitting behind the wheel dressed
in work clothes. Between us lay a holstered
pistal, and under the seat a 1 2-gaupe shotpun,
as we rolled out into the hght traffic of an
early Saturday moming.

*(Oh, I've had threats an my life,” Country-
man said. “A fella pulled a pun once. 1 tulked
very carefully, and talked him out of it."”

We cruised down a main drag and saw
scrmething  being sold out of the back of a
truck. Countrvman dismounted to check it
out, walking with the heavy set and talking
with a cageyv friendliness worthy of a south-
ern sheriff. Une of the men, tall and tanned
under a straw cowboy hat, seemed to be smil-
ing too much. “We're all legal here,” he zaid

Countryman checked the tags. Sure enough,
all the cactuses had proper licenses. (rood
thing for the tall man. Under Arizona's Na-
tve Plant Law, someone caught with illicit
cactuses can be fined S100 to 51,000 per plant
or et up to a vear in jail, or both.

Cactuses are being rustled, maybe a third
of a million dollars’ worth a vear (page 506),
because more people are planting them

“Tucson gardens” thev're called in Phoenix:
Since vou don't water a cactus, vou can help
save a precious commodity.

“We are using underground water almost
twice as fast as it is being replenizhed,” Wes-
ley Steiner of the state's water commission
told me. “In Pima County, where Tucson is,
the rate is five times, In some remole areas,
the rate i= a hundred times.”

The problem must be solved. On that there
= general agreement. And perhaps on one
other point: Nobody knows—despite various
calculations—nobody really knows howmuch
usable water can be recovered.

There agreement ends. The most spectac-
wlar object of disagreement is the Central
Arizona Project, called CAP. Envisioned for
more than forty vears, CAP, now being con-
structed, is designed o pump Colorado Kiver
witer up through a giant pipe—an inverted
waterfall going at 90 tons a second—right
through the Buckskin Mountains ®

The water will be pumped via open ague-
duct to Phoenix, and from there to Tucson—
a tolal of more than 2,000 feet of vertical lift
from the Colorado, and 307 miles. Cost, if
evervthing runs on schedule, is estimated to
he about two hilion dollars, more than 75
percent to be repaid by water users.

Witer: How Muoch Is Enough?

Opumistic projections suggest that CAP
will slow the rate of water-table decline by
two-thirds. So even with CAP, central Ari-
zonans will still be pumping more waler out
of the ground than nature puts in

The Carter Administration has questioned
the value of CAF, but not alone.

*The question,” Phoenix engineer and law
graduate Frank Welsh said, *is: how much
money we are going to waste before we stop
the CAP”

Unthinkable? Not to Welsh, who is the
entire staff of Citizens Concerned About the
Project. “Arizona’s real water problem,” he
said, “is that (Continned on page 507)

*Rowe Findley explored " The Bittersweel Waters of
the Lower Coloraido” m the Cetohar 1978 GEGRAYHIC

Legacy of a master builder flourishes at Taliesin West in Scottsdale, winter home of
the Frank Llovd Wright Foundation. LHgivanna Wnght, the architect’s widow, stands in
a rogm where massive desert-ingpired foorms are acconted by peometns designs. The
frumdation community includes o sehool, an architectural firm, and living gquarters.
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With lots lor sale sinee 1959, the dirv tprment called Arirong Citv—complete with

tenmis courts, pool, park, and lake, but far from employment centers—is now hame (o

onlty about 1,300 of a propected 25,000 residents. Hers in the "eolden corridor™ between
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Phoenix and Tucson, other developments have failed totally. Some never delivered

amenities promised. some were hurt by pabbcity on land fraud; and some had too litthe

waler. Like plaved-out mines, they have bedn abandoned to the desert







water, now delivered to Phoenix for less than
one cent a ton, 15 cheaper than dirt. There's
no incentive o conserve 1L

Weish thinks ¢noush surface water i< avail-
ahle to support twice, mayvbe five times, cen-
tral Arzona's current population. That 15 if
water is used wisely and if arniculture, which
now consumes 89 percent, can be dispersed.
In essence, move the farms to the Colorado,
rather than the Colorado to the farms.

Cliford Pugh has heard it all. When |
talked with him, he was rounding out his
career as project manager for the Bureau of
Reclamation in Arizona His job was to butld
CAP and to catch the fink

He reviewed the project’s outlook. By its
scheduled completion in 1987 the aren’s wa-
ter tahle will have fallen about another hun-
dred feet. Was the shortfall, | asked, serious
enough to arrest the great influx of people?

Pugh laughed. “We've had the problem for
forty vears, and it's never stopped anyvone
from moving to Arizona.”

CAP might forestall that day if it can meet
its expected vearly average of 1,200,000 acre-
feet of water. (An acre-foot measures a vol-
ume equivalent to one acre of water one fool
deep.) But, as Pugh sad, a drought upstream,
mmcreased withdrawals by upstream states, or
a combination of both would leave CAFP with
# relative trickle of perhaps 500,000 acre-feet
toy draw in a given vear. And CAP stands low-
est on the priority list for drawing water from
the lower Colorndo.

Indians” Water Rights Clowdy

For each of the first twenty vears of CAP's
operation, or until 2005, the five central
Artzona Indian tribes are guaranteed 237,000
acre-feet of water—at least on paper. How-
ever, they lack the capital now to build proper
irrigation canals,

Furthermaore, their claims o water rights
have not been fimally settled either by legsla-
tion or by litigation. Until then, Arzona's
water [uture will be dammed by o great
question mark.

The first skirmish in what could be a pro
tracted uprising has involved a small Indian
reservation and a laree dam. Once =olated,
the Fort McDowell Indian Reservation north-
east of Phoenix 15 on its way to being encir-
cled by subdivisions;

Through the reservation winds the Verde
River, one of the last sections ol free-flowing
stream in central Arizona Along its hanks
cottonwoods nod above a tumult of green,
homie to wild puzs and bald eagles—a swash
of oasis in dust country.

If Orme Dam is ever built below the con-
fluenice of the YVerde and Salt Rivers, an arm
of the reservoir will inundate 70 percent of
the reservation at high wuter. Al low water
the reservoir will shrink, exposing broad,
desolate beaches. The Indians would be com-
pensated, somewhere around 573,000 for each
man, woman, and child,

“T got some money before, and 1 don't have
it now,” said tribal elder John Williams (page
504), In his 7005, he has a long memory of how
his Yavapai people were slaughtered, then
repeatedly uprooted. They were compen-
sated, of course.

“We had nine million acres in Arizona and
opt 55 cents an acre,” Now, he said, the tribe
has 240000 acres left and wants to Keep ik

“IF we et that money, whene are we going
o spend it in the right wav? We'll lose the
land and the monev bath,”

On the evening Fort McDowell adopted o
resolution to hold onto the land, the tribal
council asked for guidance from the thirty or
so Yavapais attending One older man stood
up and said, “The council should provide a
big dinner, s0 we can all celebrate and be
happy. That's what white people dn”

Not far awav on that same evening, the
council of Scottsdale, “the West's most west-
ern town,” approved development plans that
conld increase its population by 50,000, mak-
ing it as big as Youngstown, Ohio.

Although Scottednle will certainly grow,
the Yavapais may have already won their bat-
the. Recently, Orme Dam has been eliminated

Scene of the erime: One of Arizona's five “cactus cops” checks out o fallen
spgviaro, probably abandoned by skittish cactus rustlers. Despite the threat of
fines and prison, thieves make off with perhaps 25,000 of the majestic plants
annually, selling them to landscapers for as much as $400 apiece. To combat the
problem, state authorities push for more enforcement officers and stiffer penalties

Arizona’s Suburbs of the Sun

S0V






Boon or boondogeele? The p
L1l I'.,: Fi'ifl : g ) £ g i

' ey L o from the alreadv heavily tap
¥ -.. -E-'t_# : ,.—“- ...,-.1,. - o M, biver, hiay avid defenders a
. : Citwv, the world
- 2 pes are being a1
.y , dry Apun Fria and Sdew Kivers
mare of CAP. Orn
onr aurwd T

| Irchian  Bascer

Tribal elder Jobhn Willinms (e low




- .Il » 1 .. - ! 'l
| P I ll'l i | TE=Inlt | CHreC s |.|-|| [111] I i I'E= 10 EE T -|||||l|-i-l|||'|'-'|'||'.|_;|

therr past experiences, the Indians will Golf carts and bicveles whiz every which
|I|!|! e 11 '.'.I:'I 'i LYl | ol TR N an atm .|'|.| i..._..| LIy PEeCecs '||..|

If anv group of newcomes N 12Tore L etirement. Prepare vourselfl for retirermient
o=t e Tuituee Ch .I'....".I..' UTFOWLEN O -_._:lli:ll ||E'.I||' F'|||| 0V I SHW L Suf

lentially waorse problem—it 1 robahly thi : ,
N3 i , Entedamers oot o Pastare
etirees who have come flockinge to i1l
try for their sunset vear: Sonmie retirees do take 1t easy. | met Bodne,

LUl east o 1I'l|-"| I i.l';' | I'ullu |'|'| LTE A el ITOOI LEk !'I-l :||| L LA ";'._'

UTEIMENL COMMUNILY, Lelenn L rang was hanr mund, an artist, Anne and Pedro, onetimi
sanding a nearly tawless mahogn Lanbales 1 circus performers. | hey were reliExing in obi
e entry- <hop. A retires IV Codony i the de<ert's most exclusive communitic
il engineer, at 37 he was among the miw unrler the lovine care of Jo and Paul Fritz
wave of under-65 retiris [he Fritzes were sholt ring Lthem becausi
[he mterests and attitudes of the S L inveer thee hall & pentertuners or household
ks here are different from mune,” hesad. 1 companions, most chimpanzees have no fu

lon't hang out with them tures. S0 the Fntzes foundded the Primute

Besides carpentry, Crane has “become car Foundation of Anzona to save what chimps
ried away by the Phoenix Zoo education thev could and to establish family groups
program,  and spends many volionteer hours gamnst the thrent ol chimpanses extinction
learhing natural history to schoolchildr b Wil

worthwest of Phoenix at Sun City, larpes 11 35 chimps have ended up lucky in tl
iid '||| I'!E:I ITETIE CEHTHTIVNILAMES, SEEr <lh LA nl |;I_ Tl !i“.!_-_“. . il | ) it were lelt wath
I.Il'.l. ST e NLO Ndal 'II.'.:I; A% [T I i I il i | i|'. |||| i {101 8 INMARCE | LNeE Skl
snine—out not to bask. he activities caler ell In love al a chstance with the very wdea

der for one month bsted 561 oreamzed event i Areona, only o wake to a mehtmari




Salpd davs 1 the lettuce field
e workers as much

(i the beam. ps seen

/]
//
] %
\
:'.1 :




realiiy. Between Phoenix and Tucson, 1 saw
the carcasses of the dreams, ghost towns that
never were. At one, a grid of asphalt streets,
and nothing else, lav precisely in the middle
of nowhere, At another, stre¢t signs, their
names abiiterated, canted out over dusty ruts
through scrub desert

A sign nedvertised lots ot 54,295, T ealled the
phone number given. It had been changed |
cilled the new number. A sleepy-voiced wom-
an said no, no, she didn't know anything
about it, wnd hung up

“The era of the big land rnip-off peaked in
the earily "70'," Anthony Ching. chief counsel
for the state attorney general’s economic pro-
tection division, told me. He =aid that news
stories, the ecconomic downturn, and new
luws have sharply curtailed high-pressure
sales of dubious land to out-of-staters.

“The: rea] crooks,” Ching said, “took the
money and skipped town. Some bad actors
used bankruptcy to avold responsibility,”
But others, he said, whose developments were
more legtimate, “have made serious efforts
to keep their promises.”

At the height of the sales frenzy even some
promaoters came to griel. Ching showed me a
four-page ad leaturing an maginary bos
salling a nonexistent lake west of Phoenix,
Despite columns of glowing gush, the pro-
moter didn't sell a single lot. The sales pitch
haed been run - a Honolulu paper!

Abandoned Lots Scar Landscape

From a hght plane climbing in a slack
spiral, the streets andd cul-de-sacs of aban-
doned land developments took on the mysteri-
ous geometry of some antient, unrecordid
civilization. Jim Litte, extension agent for
Pinal County, cataloged the rest of the land-
scape that surrounded the town of Casa
Carandde.

To the north spread a Pima reservation,
threaded by adouble strand of interstate high-
wiay suturing Phoemix to Tucson To the
south, mountiins rmse to a Papago reservi-
tion. Below, an open-pit copper mine—Ari-
rony is the nation's leading producer—looked

like an nverted selatin mold Where the
water table had dropped too far to pump,
scruby followed old furrow lines. Where the
water had dropped farther, and the ground
hisd collapsed, great cracks ran perpendicular
to the natural lines of drainage (page 301),

Actoss broad expanses, machines divided
fields into two colors—green where cotton had
been picked, gaury gray where bolls vet hung
on the plants like popeorn.

Jim Little told me that farms of high-
quudity cotton ran upwards of 2,000 acres.

“The guvs who own those farms are sitting
an boards of directors.” he smd. “They're not
the kind of (armers who come to town on
Saturday night in bib overadls"”

Corowth War Rages in Tueson

Farther south lay Tucson, a citv in the
faurmland business, Since the mid-"50' it has
been acquiring farmland and now controls
11000 aeres outstde the municipal borders
No cotton, alfalfa, or wheat 15 planted in this
phantom Tucson. Nothing much erows but
tumbleweed. Yet the citv harvests a vital crop
from under the land-—water. Wholly depen-
dent on groundwater, Tucson hias a mighty,
growing thirst and pumps water that seeped
under the desert tens of thousands of vears
betore the first Hohokam dag the first canal,

Like Phoenix, Tucson has been growing
prodigiousty, its mellow core of tile and stuc-
co, redds and tans, arches and courtvards cor-
ralled by the shurp edges of the up-to-date.
Unlike Phoenix, Tucson has been arguing the
consequences and future of growth at length,
in public, and at the top of its collective lunegs.

Like all good range wars, this one involves
a land dispute, with each side trving to put
black hats on the other. One faction, whaose
leadership has come from business people,
mcloding members of the activist Chamber
of Commerce, has fought for traditional
erowth. The basic credo; Let people by their
individual choices decide for themselves
where they want to build and live, and let
grawth follow the dictates of the free market.

No! savs the other side, a loase caalition of

Drifting along with the tumbleweed, Texan Ray Averd, with his dog, Buddy, hopes
for u job at the end of alonely road In a tight emplovment market, many have trned
tick or passed on through desert Arizona. Still others have been eager o take o step
down in salary to take o step up in iving, with sun and climate as fringe benefits.
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conservabionists, reformers, il |.'r|:;|;-".'1l|_'||
novices adept at the politics of doorbell ring
Ing Leapfrog sprawl costs  too much-—in
terms of the environment, pralshie utilities
and services, and the quality of life people
came to Tucson for in the first place. Redirect
growth back towird the center ol T ud s

City Iivided by Powier Politics

In 1975, controlled-growth advecates won
a majority of Tucson's City Council seats, de:
leating the traditionalists. Tucson, which had
grown from 50,000 to 300,000 in the past 25
viears, seemed determined to slow down
sald Vice
Mavor and City Councll member Barbara
Wevmunn, “It's so inaccurate. We're not the
kind of people who want o build a wall
around the city. But we are concerned about
where the growth s eoinge ™

What, T asked, shout the charge that those
who favored controlled growth for Tucson

"Dion’t call us *no-erowthers' "

were antibusiness and roining the economy?

“"We would like to see more Industry come
here. We need 1t to iroaden the area’s ¢son-
nomiic base,”
that

inlerests waantedd, w

St Ads0 what the business

1l was the problem?

There are no lines of communlration. no

leszenine of th nolarization. It sy o i=
heartening to be blasted in the business [HrEes
In the past those people ran Tueson. Thes
could pick LT the ‘,l]'u_.-l':p_' and make I||:'|||_r|_-.
nappen. Parely and smply, thev'd

huve the power bhack.’

:i_:-.;_l_ |_|.!

Banker, Chamber of Commerce president.

wis agreed with Weymann an one point

A crme that Tucson hias become so

split on the growth jssue,” he smad. “T would
love o have Tucson stay the wayv it s, But it's

either erow or dig—we can't el <till

[avis told mie the question of residential
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Dust blizrand, churmed by

high wimnds and ngeravated by

loose sl from plowed and
buididored land, moves 1a on
Ploenix (above). Dust storms
anmetimes paralvze traffic and
choke rogds, but most are onl
eve-stinging muisances (right)

Pollution feom dust, pollen,
and mto emissions his nsen
with expunding populations in
Phoenix  and  Tucson.  Stll,
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development  remained the central issue
“Peaple coming to Phoenix and Tueson don't
want to move intoe an inner city. Thev've come
to get away from that "

It was water bills, not arguments about
the philosophy of #rowth, that wrote the next
chapter i Tucson's rodeo politics. The new
council made what proved to be a serious
political mistake—it raised the cty's water
rates substantially

Outraged citizens mobilized and collected
enough petition signatures o force a recall
election. The controlled-growth advocates,
Burhara Weymann included, were bucked off
their City Council seats

Progress for Mexican-Americans

Another group of citizens, the quarter of
the population that gives Tucson its distine-
tive architecture and ambience, has also
jumped into the city’s lively public arena

“We Mexican-Americans have been paying
tixex for penerations, but still our streets are
not repaired,” said Alberto Sanchez, director
of the El Rin Neighborhood Center

“NWinety-nine percent of us are Catholic.
We want to know why, f we are such gpood
material for God o save, we are not good
material to be helped,

“In the old way of thinking, we wonderéd
Why do the Anglos discnminate agninst
u=? Why don't they like us?”

That way of thinking changed in 1970,
Sanchez said, when his community made it-
wlf heard by speechmaking, demonstrations,
und confrontation. Cut of that turmol grew
the neighborhood center, “a place of beauty,
services, and help,” with day care, legal aid,
amdl—top prioritv—programs for education
andd employment.

“The demonstrations were ane lesson we'll
never forzet. We're learning some of the tricks
of Anglo society. Now we have a greater ofin-
ion of ourselves. We're improving, and we
know it."”

For other Arizonans the outlook 18 hazier
One day T entered amodel home in a medium-
priced subdivision on the far-eastern border

of Turgon. Inside, salesmun Kurt Riechers
was poing through tsspes like so many
potuato chips

“H vou didn’t have an allergy before, vou'll
have 7t now,” he sneezed, railing at the Ber-
muda grass newcomers had planted in re-
membrance of lawns past—part of the reason
Tueson’s pollen count has risen a hundred-
fold in thirty vears

Riechers had come for the expanding
gpportunities in Arizona, struck by what a
professor hid told him—that =omeday o meg-
alopolis would streteh from Nogales to Tucson
to Phoenix to Las Vegas.

“With this climate, 1 don't know how vou
can stop it"” Riechers said. He had once
ridden horses right here, where he was now
selling houses. Growth was good for his
business, but what did he think about it as a
residdent instead of n salesman?

“1 have mixed emotions. It all depends an
what day vou talk to me."”

He pointed out a window to the distance.
where the Santa Catalina Mountams oy
apuinst the sky like a sleeping dinosaur,
mountains where yvoy can ascend from the
desert and lose vourself at the summit in the
deep green and silence of a Canadian forest

“Diy vou call that clear?” he said, meaning
the desert air between us and the mountains

I dicl

“People cee that and suy how crvstal clear
it i It used to be much clearer.”

A Golden Age Ahend?

Sa, how are Arizona'’s suburbs of the sun
gomng 1o turn out? Vanish hike the Hohokam,
perhaps. Or as people keep voting with their
mortgages, flourish lke some Athens or
Sparta of a new golden age. Will the CAP do
the job, or will Clarence Conrad's mant diri-
ribles be ferrving water across the desert?

Though speculation is harmless and free,
I remember the advice an elderly Anzona
lady gave her peighbors at o hearing on
water rates 1n Tucson;

“Dig vour own wells, pay vour own bills,
and shut up.” O

SIX-MONTH INDEX AVAILABLE

As one of the benefits of membership in the Natonal Creograpiue Society,
un index for each six-month volume will be sent free 10 members. upon
request. The index to Volume 151 (lanuary-June 1977) 15 now ready.
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W here
Can the Wolf

SUrvive?

By L. DAVID MECH, Ph.D.

ROM MY “BALCONY" SEAT atop

a barren skvline ridge 1 watched in-

tently as an ancient drima unfolded

i the sprawling Arctic valley below

The scené was Bathurst Inlet in Canada’s

Northwest Territoriés, and a great white wolf

was making its way over the tundra straight
toward a herd of caribou

It was o mixed herd of about a hundred,

with bulls i velvet, a high proportion of

rageed, shedding cows, and several calves
periips a month old. They were all passine
along a parallel sertes of animal trails, stop-
png every few strides to nibble choice pleces
of dwarf hirch or willow

Then suddenly the herd, sensing the waoll
was drawn together as if by come mant bio-
logical magnet. The tightly pressed group
Howed quickly forward. Four or five caribion
on & nearby slope also sensed the danger and
bolted downward to join the dense nucleus
of their kind

The white wolf made itz decision. Instant
Iy it sprang forward While the stragelers
gravitated toward the herd, the wolf began
closing the 200-vard gap.

As the woll pressed closer, the carthou
increased their speed. Straight toward them

the white wall shot, with long legs alternately
stretchung out then pulling together in 15-foot
bounds. And directly away from the wolf the
caribou speed. The chase covered a quarter of
a mile, and the wolf tried itz best all the way
Still the wild hunter was unable to come clos-
er than about 200 feet 1o its intended prev. It
chased the caribou at this distance for about
fiftv vards. Then all of a sudden the woll
slowed, and less than a minute after the chase
had begun, 1t was over

As the strageling caribou jomed the safety
of their tightened herd, the woll trotted off
along a boulder-strewn slope and picked its
wiay up the valley and eventually out of sight.
It would hiave to find some ather caribou
an which to dine.

such dramas, with the sameé unsuccessful
climax, are enactéd often on the Arctic stage.
I witnessed only a few chases—all failures—
during my short trip to Bathurst Inlet, but
the pattern was the same az | have seen many
times elsewhere with moose and deer, the
liirgest and the smallest of the wolf's hoofed
prev: 4 very low percentage of success. The
woll as scientists know it Is quite different
irom the public’s image of the creature is a
heinous super-killer,

Hounded by man from time immemorial, wolves still hang on by woth and nail in
vorth America’s dimimishimg wilderness Peering cautiously from Alnskan serub, this
anima! seems like a big, foendly specimen of its descendant, the domestic dog






[he wolf 13 the ancestor of the dog; and
looks like a larpe, lean, and '-"I-:','_:_':- VTSSO
of a Grerman shepherd. 1t 1s most often colored
a mottled griav, but may be snow-white o
pure Black or any shade between

It 15 probabily best Enown for it howling
A woll howling alone produces a low, drawn
out, mourniu
sentimental hire siren,” as one wriler put it
But acd o this the howls of an entire pack,
and the result 1s incredible. Some walves vip!
some: yowl. (thers moan, whine, bark, o1

call bk T o S L

wittl, 'he woods resound with wild chom

and dizcords and an undercurrent of quaver-

ing triulations
"l.f:l.'ﬂl.h Coreate o "Monster Tmaee™

Il 15 thi=

rie nowling that has probahly
mspired the tales that have arizen about the
waoll, 1 'he animal 15 thoupeht capable of choos-
mg oy priev and rmnninge i down with im
pumty. Its weight, usually 60 to 120 pounds,
15 Often grosshy exasmerated, and o 1= the size
of its packs, rarely more than twenty mem
bers and usually fewer than ten

Wolves are even accused of adopting and
ratsing human children upon occasion. Komu
lus and Remus, the leeendary founders of
Rome, are of course the most famous examiples

Mo doubt the monster image of the woll
|-*.'|:-~- nccount for the seal with which the
anmmal was wiaped out i most of the United
ates during the early decades of this cen-
lury, though it 1= glso true that wolves were o
serious lability to mian In those davs thes
k1lledd pienty o his  livestos k. and man
retaliated with provate and official control
[rograms. T

den digging, and many other methods that

esE 1ITVIved | N SOTLS, hounties,

exterminated wolves even in areas unsudtalsbe

IF IVesincK

Todav in the U.S Lhe grav woll remans

in stgruheant mumbers onlv in Algska and

Pack tracking in Minnesota's north wonods,

o] o LI restime wolvies, collored
with racho tronsmatters by author L Dovid
Mech, A |II--|'I_:|-‘. l.'.|I| the L. 5 Fish
Wildlife Service and one of the world's

loremisst authorities on the antmals, B
Moch has rdio tagsed 150 of them and
logeed more than 2000 hours in the nir
while monitoring their movements and ob-
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Minnesota, although a-small population may
vel survive in the RBocky Mountains (map,
below). Between 5,000 and 15,000 inhabit
Aluska, and as many as 1,200 range northern
Minnesota. Perhaps a dozen wolves hang on
in Michigan, plus some 30 on Isle Royale, a
national park in Lake Superior. The Secretary
of the Interitr has placed three subspecies on
the endangered list: the castern timber woll,
the northern Rocky Mountain wolf, and the
Mexican wolf, a rare wanderer of the South-
west, The red wolf, a separate species, is
found in parts of Texas and Louistana

Elsewhere in the world, the gray wolf is
also in trouble. In Mexico, biologists consider
it endangered. The aninial is gone from most
of Western Europe, though some populations
remuin in remote areas and in Enstern Eu-
rope. Large numbers of wolves still inhatnit
Aszia thongh in the USSR, the official gov-
ermment palicy 15 to exterminate them from
most cultivated regions while easing control
in wilderness areas.

Fortunately the world is awakening to its
environmental problems, and the old myths

Soothing shot of tranquilizer and
mitiscle rélaxant from the end of o
long stick: enables Dr. Mech to
attich a rdio transmitter to i che-
woll  captured in  Minnesota's
Superior National Forest (left).
Cince ranging over most of North
Ameérica (map, right), the gray
woll, Cants lupres, has been almost
eliminated  in  the contiguous
United States; the 1,200 or so
in Minnesoti remain the only sle-
uhle group. Estimates for Canada
range from 17,000 1o 28,000; Alas-
ka may harbor as many as 15,000,
Conseryvation groups would hke
to see wolves  reintrodoced to
selected wilderness areas  in the
U.S—such as the Great Sinoky
Mountains and the Adirondacks
Others, chiefly furmers feiring for
their livestock andd hunters for

their mume, fght such proposals.

]

about the wolf are being reexamined and
replaced by scientifically established facts.

I have spent at least 15 of the past 20 years
studying wolves Most of my research has
centered on Isle Rovale and several areas ol
northern Minnesota, although T hove alse
worked with wolves in Michigan and Alaska,
as well as Italy, Manitoba, and the North-
wiest Territories.

Now, after nearly 2,000 hours of flving,
sgme 1,400 miles of hiking on Isle Royale
wlone, and untold thousands of miles in boats
and vehicles, all in guest of information about
the wolf, 1 am beginning to know the ammal.

A Moose That Didn’t Get Away

The first wolf investigation 1 undertook
was on Isle Royale. There, accompanied by
D, Durward L. Ailen of Purdue University, 1
followed & pack of 15 wolves for three win-
ters.* | spent some 400 hours studying the
wolves from a light ski-plane, and 65 hours

*See “Wolves Versus Moose on lsle Rovale” by Dur-
ward L Allen and L. Divid Moch, NaTmnaL G-
crarHIe, Feliryary 1063,
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watching the pack hunt moose, the wolf's
most formmdable prey.

These hunts made the famed killers look
like amateurs OF the 131 moose that [ saw
the wolves detect, all but seven escaped
through alertness, speed, endurance, or
sheer pugnacity,

When the wolves finally did zero in on one
of the less canny moose, the restlts were
spectacular. | recall especidlly an attack on a
nine-month-old calf of some 300 pounds that
the pack managed to separate from s
mother, [ asked my pilot. Don Murray, to
nose the Avronca “Champ” down to about
4% feet for a closer look.

Most of the wolves were worrving the cow,
while two pursued ite bolting offspring.
After about 150 vards, one wolf lunged at
thie rump of the calf and held on; the other
clamped onto its throat. The calf stopped
and began trampling the front wolf into the
snow, Stll the woll managed to hold on for
two minutes before relinguishing 1ts throat
hold. It then stood on its hind legs. placed
its forefeet on the moose, and tore at the side
of the animal’s neck. The calf brushed the
wilf off against a tree

The other woll, however, remained tugging
at the calf™s rump. The front walf then dived
urncler the running moose and agam fastened
to its throat. Contininng to run, the moose
stridddled the wolf, wihich brazenly ran nght
along under iy, fangs still hooked intoits throat

Then two more wolves reinforced the
attack. One grosped the calf by the nose, and
the other by its night flank. The strugzehng
minose drageed all four wolves through the
snow, then Anally collapsed in & heap, A few
minutes later the moase calf’s flesh was being
converted into woll meat.

Low of the Wild 1s Still in Force

In Minnesota, where the wolves” primary
prey is deer, the predators are dealing with an
animal of zreat speed and alertness. Thus
their hunting success 1= not much better than
with the powerful moose. The pack usualky
ends up with the misfits: the immature, old,

crippled, sick, or otherwise inferior individ-
uals. It's the old story of the survival of the
fittest. The wolf's culling out of inferior prey
ensures that only the healthiest, most vigor-
ous members of the prey population survive
And those that do survive, having n better
share of the food supply, will probably grow
healthier, live longer, and so produce a great-
¢r numbér of superior offspring.

Hunery as o Woll: An Apt Analogy

Of course, all this useful culling is just
what comes naturally to the wolf. It issuperb-
lv adapted to that role, It can survive for two
weeks without eating, and thus can hunt and
chase great numbers of animals until it fmally
finds one it can kill

Cnce wolves make a kill, they can consume
impressive amounts of it. One clear, crisp
afternoon, pilot Murray and 1 watched 15
wolves bnng down a cow moose at the base
of n steep ridee on Isle Rovale. The wolves
surrounded the carcass and tugged in every
direction. In less than three hours they had
eaten half of the 600-pound carcass— about
20 pounds for each animil.

Usually it's a feast-or-famine proposition
with the wolf, but, on the average, o wolf con-
sirmes five to ten pounds of food a day when
hunting is best, usually in winter.

Whale hunting, wolves journey far and
wide, traveling single file at their tireless rate
of five miles an hour along frozen waterways,
windswept ridges, and old roads and trails.
(n Isle Rovale 1 once found a pack covering
as much as 45 miles in a dav. Between kills
this pack traveled an average of 31 miles a
dayv, bearing out the old Russian proverb,
“The wolf is kept fed by his feet”

Further testimony to the wolf's wandermg
wavs is the size of 1= runge. In Minnesota
most packs inhabit terntories of from 30 to
125 sguare miles. and in Alaska much larger
anes. There one biologist followed a pack of
ten wolves by aircraft for 43 daye They
roamed an area some 50 miles wide by 100
miles long, a total of 53,000 square miles.

Wolves can also be tracked by trunsmitier.

Dating baby-sitters, all walves love pups—their own or anether’s. This woll, raised in
the Alnskan wild by naturalists Herb and Lot Crister, puards a litter the couple en-
trisstedd to it All members of wall packs share in the upbringing of the voung. Strong emo-
tianal bonds, formed carly between pups and afults, hecome the cement of pack unity

Where Can the Woll Survive?












How to woo a woll: Assume asubmissive
posture, and the storied “mon-eater”™ may
chetermy o give vou & sniff, as llustrated here
Algsko Ordinarily
wilves will flee at first sight of a human, Nol
one case al healthy wolves altacking peopie
has been recorded in North America Old ag
cournts of marawding “beastz" in Europe—
profuthly: embellished by legend—are now
mterpreded as attacks by rabid wolves or
woll-dow hvbnds, Nonetheless, wolves have

by bwo natuiralists in

beent pursued throueh the aees with poisons,
barted bast, traps, and suns

Wihere Can the Waoll Survive?

space 'will be taken up by packs. Each oc-
cupies a territory of its own, overfapping little
with neighboring packs, excepl possibly on
the tundra There during much of the yvear
the need for migration seems to resull m
Freater tolerance among ErOL s,

Exclusive spacing of pack terntories may
e maintained by howling and by scent mark
ing—a ritualistic practice very much akin to
n dog’s uspal treatment of a bre hvedrant
Whatever the means of marking terntories,
lone walves are left with no real areas of their
own, and most are doomed to a nomadic life
of tl':'-':i!l-t.‘. o avoid [H4Le ks

Thunder Bests Lightning in Stommy Seene

But where do lone wolves come from? To
nnswer that question, we must understand
the social organtzation of the pack. Packs are
family groups, and every wolf 15 born mnto
ane. 1 he most basi ]1_1,4'|-; will melude an
wrdult peur andd a litter of pups. The adult male
15 the leader of the group, and the adull
female 5 next in soctil status, The voung are
suhardinate to the adults, but a social ladder
or “dommance hierarchy” nlen develops
among the pups.

The social ranking of woll pups is probahly
chiefly determined through play fightinge
within the pack, sinoe adults usually break
up any severe fighting A pair of zoo-bom
wolf pups that 1 raised in my home demon-
strater that 1 was no match for an adult wolf
i keeping them under control and that their
need o settle thear social status was of pnme
Importance

When they were o month old, looking like
cuddly teddy bears, thev began Lo fight <0 in-
tensely I deaided to mve oné up. Betore doing
sir, 1 placed the pups together to photograph
them: Immedintely the two tny creatures,
the male pamed Thunder and the female,
Lirhtning, pitched into each other with baby
tooth and nail. This time Thunder got the
best of Lighining, The dimmutive wvictor
stooad - stiff-leggedly over his vanguished sis-
ter, with tiny tail erected straieht into the air
From that instant on, peace returned to the
.'|||I-|_'-! h t'llll:lh-l.']]ll].‘l.l.

[n a simple pack with a pair of adults and
thetr: pups, the socinl hierarchy 15 a linear
one. some packs, however, contain as many
as 36 members, including several adults. In
such cases both a male and a female social



ndder develops. Zevertheless,; the male lead
er guides the activities of the pack and in
tates attacks aramns=l trespassers

Fack underlings can, however, sometimes
pifectivelv profesi their leader’s actions, Onge
clear winter day when the Izle Rovale pack |
wis studving hegded out single file bevind
the northern tip of the island and across the
treacherous 1oe toward Untarno some twenty
miles away, maost of the members became re-
luctant to follow their leader. This animal
then returned to the group and appeared to
urge his subiects on toward the mainland
Alter starting oul agan and having to retum
several tmes, the leader fimally capitulated

ek back to the homeland, As g

AT Ie0] s

rraduate student whose P -j1_'|:-:_'r'|-eJ| i WRRLLL
thi= pack™s remaininge on Isle Rovale. T miust
almit to having cheered the touch of woll

democraoy 1 witnessesd that ey
“Scapewoll” Leads a Dog's Life
At the bottom end of the wolf hierarchy

are the [:-=-r|_|-|n-r i dnimicils or social oulcasts,

J | L
on whom the other members take out their
Irustrations, o "--.-.-r-l"p'.|l|" 2y 1) -|-|_'_|:-_ 1 h

low-ranking creature i35 subject o sudden

attacks and mayv have to depend on leftovers
for ks sustenincs

=uch an arrangement s actually Beneficial
o the survival of the pack. Instead of all
members sufferning malmutrition during a
snOTtage of prey, or eciuse of overpopila
uon 1h the pack, the bottom members go on
short  rations, lesving the dominant in
dividloals in eood health

Here then 1% omne of the poEsihle sources ol
lone wolves, Being a scapewolf may not be
too unbearable in a pack of five wolves witl
g wood tood supply. But i the pack prows Lo
eight or ten, or a food shortape develops,
e mav becomne so grim for the lowest-
ranking wolf that it just leaves

"'||'--'-'|'.q'r I bor TLANIINNET fn _|"'||'_|.:|' :_'--.:5

Chpporfumst  emters, waolves porge  Ih
Viaska e <almon-choked strepme during
BAWTHNE séason. More commondv., ey
Prey On-Such AnUmas a5 caribo ane moese,

especially the young or imfrrme Acoustormie
iy fenst or famine, wolves cian go for two
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Timeless druma of predation unfolds
4% phiotographer Doran W hitledge
cards o moose kill in Superior National
P rrest
rests ety while its mother stands suard
s shie had all throueh the meht befon

T Uil O, LS ||':| '.'.Ill'-'l 5 ..I'I-1|| i:l '.'.I.

cali would hobbbe on 1t three good legs

followed by its mother, to the sifety al a

ponid (above). Trembling with cold, i

wiolld alwavs lead ber back to shore

Death came under cover of night, ac-
bellowing. The
rext dav Whitledee found the pack tear-

me E1 the <arcas

COMIPAaniedo hy termiblb

(bl o,

||::-'.-||'a;.'|
strippicdd of the laree muscles. 1he cow,

e hpnisted] Troin Ainpumerable charees al

Where Can the Waolf Survive !

e prey, o codl with o broken lei,

the pmrivanong wolves, may have lowerend
her stiard to feed hefore the ftal attack
somme 24 hoors after the hinvddown biegan
Ihe futore of wolves in thes dlmmesnt
refuge 15 by no means secune. Now oi the
errdanpirred speches list, they are on Lt
merense ol have :In"..'_l'.li Ly CRNCOOED On
attle and
caiane. fufor amnhe sofwe [armees Ly
Nledl

skhvns whd proposes (e reruiated kRillme

spgprrouncing arminrds, Killing

svmpathizes with local apirehen

il Wikives I Areds wirere L confinet

His propsasals

errulered him W some stavunch woll fon

with hurats have Tl

er=s. Hut without stch measures he [edars
EVED MOre wiiolves may succumb T the

wrilh of an irite cilizenry

o 5 |



in the making of loners might be their own
aggressiveness. When offspring mature at the
age of 2 or 3 vears, they mav not be able to
endure the discipline of the dominant ani-
mitls: Instead of living in the shadow of their
parents and being subordinated by them, per-
haps they just strike out on their own

Loners do worst where wolves are least
pursued by man and the packs grow large.
The packs allow the loners no area of their
own to hunt, thus weakening the loners and
making them easy victims of the packs when
they trespass. The loners are extras, and in a
saturated popuilation are expendable; their
maortality rate is high. But where wolves are
exploited by man, or perhaps where some
naturad disaster such as rabies or distemper
wipes oul part of the population, lune wolves
suddenly play an important role. By wander-
ing endlessly, they eventually locate any unoc-
cupiied area, and if they find a loner of the
oppwsite sex there, they may mate, <ettle, and
form their own pack.

Puck Life Breeds Strong Bonds

Within established packs the original pair
probably continues mating each vear until
one of them dies All mature members in
breeding condition will exhibit a certnin
amount of sexual activity, but the dominance
sistem applies espeécially to courtship, and
wsually ondy the dominant female produces
pups. Her mate is most often the dominant
male. but in especially large packs, it mav be
tht second-ranking male

The pups avernge six to a litter and are
born in late April or May in a sheltered spot,
usually a hole in the ground, a rock cave, or
a hollow log. There all the pack members
teed and care for them, and through such in-
timate interactions the pups and adults form
strong bonds

The pups are weaned when about seven
weeks old, with the adults regurgitsting part-
lv digested food to them for the next several
maonths When the pups are about two months
old, the adults move them to a succession of
ground nests, called “rendezvous sites,” where

they may remain for weeks At each suoces-
sive site, the pups play over an orea of in-
creasing size, while the adults hunt for miles
around and haul the food back in their
stomuchs ar jaws.

One runy September morning three stu-
dents and T watched from o hundred vards
away u= an wdult woll retumed to a litter of
five at a rendezvous site in Minnesota, As the
adult approached the half-grown voung, they
swarmed around her, jumping and Hcking
her mouth n a typical food-begeing behaviar
pattern. But that morning the adult apparent-
ly wais empty and exhapsted. 1t indulged the
pups for 4 few seconds but did not regurgi-
tate. Then it strode bevond them, turned
around in a circle once, and lay down,

Twao hours later, while the adult was «till
sleeping, one of the pups, weighing perhaps
30 pounds, spotted us and approached cau-
tously to within ten feet. There it stood.
head low, scrutinizing us for ten minutes.
Each time we clicked a picture, the puzzied
pup jumped a few inches. It then circled us
180 degrecs at about 15 feet and was joined
by another. Then with thelr curiosity finally
satisfied, they scampered off w play with
their littermates:

*Do you fellows: realize what a close call
wiet just had?” | asked the students solemnly

“Truly a narrow escape,” one of them re-
plied, just as solemnly

Wolves Don't Eat People . . . Very Often

We were relerring, of course, to the wall's
reputation as a people killer. According to
miyths, fairy tales, legends, and the sincers
behiets of some present-day backwoods dwell-
ers, the wolf is dangerous (o man.

One Mmnesota logging contractor wrote
me that he risked freezing to death one night
in his snowplow, which had broken down.
rather than walk eight miles home through
wolf-infested country

“What would vou have done?™ he asked me.

aince 1 have often walked through wolf
country—anear their kills, around their dens,
among their pups—I would natorally have

Blunted by time, the teeth al this Alaskan wolf—the dominant female in her pack,
and mother of two pups—mark her 18 a veteran of many hunts. In her prime she could
tear through the rump of o fast-moving moose and hane on Gl the animal was downed
Now she will have to rely increasingly on the kills of other puck members for food.

National Grographic, October [977
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witlked home. A bealthy wolf is not likely Lo
attack humans

L Ine -I."l.'l'l’.iﬁ;-_'_it reliahle FEsort of wolvies
attackine and killing Erl,'l'-'llll.' i the tale of the
beststs of CGévaudan. In the Gevaudan reegion

in southern France. between 17604 and 1767,

wiolves allegedly att ¥ more than a huan

tdred persons, killing many, and eating parts

Dt mnsi he attacks apparently are ful
documented The destruction |||- two hupe
nonrabid, wolfltke animals put an end 1o
the kil

e, O Ho D), Clorke of Oaptano, who has

stuched the wrntings on the mysterous beasts,

i
INgs

concluded from descriptions of the creatures
that they "“were reallyv umique in the history of
theirr Kind—iaaturnl hrst-peneration dog-waolf
crosses with hvbnd vigor.” Wolves and dogs
Citn cross, and f
dictable. Perhaps Clarke 15 correct. Whatever
the case, it certmnly 15 true that any attacks
v nonrabud wolves on human beings  are

e results are nighly ‘unpre

; M ek b
EXITCITMCIY rAane

An Ancient Enemy Turns Protector

When it comes o man™s livestock, how-
ever, woll attacks are for from rare. To the
woll, all Iivestock falls into the category of
sy pickmgs when compared to wild pres
I-l'll' Wil LRIEreiOnt: Canmnot I'II_' .|_|:,|-1.1.'|_'r'| [ii
-I'”'l".' Y ”'lrL'I_I.‘::"."l'I:'-' tarmed areas

But in wilderness areas; where the woli

ieeds only on 15 natural prey, there 5 no
recison it cannot be allowed (o remain As
(TN ]l.]" I'-'l-'l CHTIE COnd TI!r_"||_-1|||||]r_ ]‘.i_—- R i!'||||
ment, he = realiang that the wolf belongs
in the natural scheme of things and he is tak
ing siep=s L0 preserve 1t in L he wilderness, The
iroughout the
1an nitional parks
wnd research efforts continue

Penodically my pilot and 1 chmb into our
aircraft and head out over the Minnesota

anumdd 18 legpally protected |

Linited States and m Canad

wilderness, following a succession of ele

tront¢ beeps that lead to some of the last
remaining wolves i the lower 48 states. We
hope that the data we collect will provide a
better understanding of the woll. We especial-
lv hope that our work will hélp guide authors
s 1INto a4 manipemient programm that will
ensure the perpetuation of the species i the
last v siipes of s Tormer rane

It seems to me that thats the least we

cin oo [

i
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\s if runming from s bad




reputation, g Hmber wolf bounds across o frozen Minnesota lake.
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Dominican
Republic:
Garibbean
omeback

By JAMES CERRUTI

PERIFTHE ATY|NTR™S™T TR IR

Photographs by
MARTIN ROGERS

Reeping the music going. o San
Crnstobal vouth carmes on aller his
sChin]l band has fimisis] practice
With similar resolution his Caribbean
nnbon marshals s endowments of
fertile lamd, nch mineral e pMrslis,
amdd natural beauty to bulld a new
stabiility after three repressiv
decartes under dictator Rafael
Trugillo and the cvil stnfe that
[oallowed hi= asspssination

ELLGY, vangui! How are vou?
'he shoeshine bovs  Santo Dearmin
gos Plara Colon were gninping. patting
mv shoulder., shaking my  hand—an
astonishment to me, since | wis wearing
unzhiineable suede shoes
In country towns, laughing, Jjumping
achool kids tried their English on me “Mee
ter, Meeter!"-——the ¢losest they could et to
Mister—"Gond to see vou!” Where was the
battle ¢ry, “Yanqui. go home!™? In sevet
weeks and 3,000 males of driving in the Do
manican Republic, I beard it not once
It was good to know that Dominicans felt
close to us vanduls, for the United States his
alwavy felt close 1o the Dominican R
—in some Lomimicans opimnon, oo close
The U s Marnnoes occupied the Bepubli
from 1916 to 1924, to forestall possible Ger-
man intrusion, end hscal chaos, and protec
mrvestments. In 1965 President Johnson' put
Lroaps ashore 1or mpe months to guetl arevo
ition he feared maght open the door to the
LU ommunists, Un the cheerer side, in the dec-

ade since moderate Joaguin Balaguer won the
presidency, the United States has poured al
least half a bilhion dollars 1in loans and invest
mentz into the Dominican éconams
Lipposition  politicians and students st
lecry vangut miterventons and dolbar diplo
TN, :Z.'IJ|. '.I'll' TR 1 ‘.|||' ERFCe L oomes On il -
minng 1o (Uncle) Sam. Many told meé with
wistful mnocence, Y1t 5 my dream to bhve m

P siates”

I[f it had not been for ten wvotes i thi
United States Senate i 1870, they weondd v
been Hving in the States. Domimican Presi-
dent Buenaventura Baez, lor self-serving rea-
zons, tried to sell the Republic for $1,500,(6X]
to United States President Ulvsses 5. Grant
whi Hlgal ularly coveted Samana Bav for o
naval base The treatv of annexation then
wient to the Senipte and was deleated

Uhe American flag, plready rased over So
mana, was hauled down But an Amercan

fromund,”’ establisbhes] on Samahae al-

most hilf a century belore, hung in there
It was not 4 subversive group, bul o kind of
“underpround rmbroad™ of U, S hlack slaves
.l'.|I|. r-l'-l"l'l::ll:l.'l'.. '.'l.||-.l-l ||_|_--.| I':!!II-.-I:I'!'- -I.I.'"ui'-l.
loday. 1Though theyv speak an knglish of the
(d South, some hove noinkbhngof thenr roots

[he ston DEEAn 1IN 1824, 8 Dme winen Lng

w hole 1sland [Contipned on pace 344
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Clouds veil the beauty of the Do i e






Warm greeting from o police
ofticinl welcomes President Joa
quin Balaguer (rnght) to the dedi
calion of an rrigation canal on
the Samani Peninsuln. Winning
office in 15906 and twice reelected
the 7l-vear-old Balaguer has re-
vitnlized the nations @conomy
spurred by UL 5. aid. His picture
on the beds of army recruits (left
attesis his role a2 a father fisure
A recent [‘FE".-'IIj':.'I'l'n.i.!J decree hans
such pictures m public buildings
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The Dominican Republic

I,'I:'_'.‘""" & FEFPING ONTO THE STAGE of history with

Lolumbus™s landing m 1492, the sland of Hie-
parmioln became n strategic, fought-over stepping
stone 1o MNew Workd riches. The Dominican Repub
- __ : lic was ruled frst by Spadn, then by France, and
UM ST * Atlantic finally by Haitl, which was ousted in 1844 after a

i .
Ccedn n'-m strugele led by national
Guifal  ppgmi, hero Junn Pablo Duarte

¢ Maxico Ham m

g B AMEA: IR KLL  s0uir vtk L
MEXICO VeI ; ¢ Rico POPULATION: 3,000,004

{ Hrepe ropila LANMCGUALGE: >panish. RELI-
' , e TN Hasrmizt L atbmolbi
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(Continned from page 538)  of Hispaniola,
ont which the Dominican Republic and Haiti
are situated, was under Haitian dominion.
The Haitian president, working with U. S
abolitionists, paid the way of escaped slaves
and freedmen to settle in his island About
6,000 came. Many died of tyvphus. Others,
being fundamentalist Protestants, were horri-
fied by the "“immoral” ways of the Domini-
cans and Haitians and fled back to the United
States, Those that remained mostlv drifred
into the Samanid Peninsula. There my wife,
Hannah, and [ went in search of their de-
scendants, a few miles west of the city of
Samand, near the village of Honduras.

The King's English With o Lilt

A handsome woman with high cheekbones
and burnished brown gkin stood by the road.
Beside her was a vounger edition of herself,
with two children clinging to her skirt. The
older woman, 1 learned later, was Victoria
Shepherd, and the other her daughter, Juliana

Hannah stopped the car, and we asked the
way to Honduras.

Juliana answered, “Jes ovuh yonduh "

“¥You speak English? T asked, stupefied
by the “vonder.”

“We don't know to speak it like vou all talk.
You have plenty things we can't un'uhstan.”

“Where did you learn it?"

“My mama kvept home in English,” Vic-
toria put in. “We speaks with our children in
English."”

“But why do vou speak English?”

*l think we fum England—big island up
vonduh,” Victoria said.

“Do vou speak Spanish too?"

“Oh, ves, massah,” Victoria replied. “They
put us to school in Spanish.”

Victoria, we learned, had to visit the clinic
at La Pascuala, <0 we offered a ride. As she
bounced into the backseat, Juliana waved us
on, “Go with the Lord.”

Victoria made us a counteroffer. “If vou
give me & book in Enghsh, I can't read a book.
But show me any hymn, and T take it by my
head.” She was, she said, in the choir of the
Dominican Evangelical Church in Samana.

Would she sing 4 hymn? You bet she would.
With stately beat, she belted out that Olde
Englizsh ballad, *“When the Saints Go March-
ing In." Then she said, “My companion’s
hrother fum States. He come heah and 1 sing

544

‘at, he jine in, 1 stounded. How he know?*"

Her voice got choky, “My companion died
with the heart, three years ago. Tsaiah Shep-
herd. 1 sang a hymn with tears runnin® ovuh
his coffin. 1 like to die. We were companions
40 years; we riz up two children together,
and then ahter 20 vears he went to ask for me
to marry. I'll meet him evuh yvonduh.”

She shook off her grief and rendered “ John
Brown's Body"—rousinglv—in Spanish. We
were all so enraptured with hvmns, we hadn't
redlized we'd driven almost to Sanchez, 15
miles west. “Lord Jesus!™ Victoria cried.
“This is a place 1 nevuh seeded. I nevuh been
fum Samand.”

We turned around, found her rural clinic,
and she got out, pouting that, though the
treatment was free, she would have to pay
two dollars for medicine. She said good-byve
and thanked us for letting her sing: “When 1
sing, 1 feel joy in my soul”

And when we think of vou, Sehora Vic-
toria Shepherd, we feel the same.

I dwell on Victoria not only for her Amer-
ican connection but also because her sweet
optimism in the face of trouble is typical of
Dominican countryfolk. Poverty is a fact of
life over much of the Republic, though the
beauty of the land softens the shock of it

Rugged Beauty Enchanted Columbus

The Dominican Republic, as large as Ver-
mont and New Hampshire together, is literal-
lv the high point of Caribbean stenery, with
Pico Duarte soaring to 10,417 feet (map, page
542). Four massive crumpled ranges <lash al-
mast the length of the land. Between the north-
ern three lie rich vallevs with ancient black
Ioam several feet thick in places. This land of
uplifting mountains and fertile earth charmed
Columbus, and here he founded cities to an-
chor Spain's assault on New World wealth.

Things did not go well from that point—for
centuries, Columbus’s first two settlements,
Navidad and Isabela, failed disastrously, and
he was ultimately sent home in frons. Three
Hispaniola adventurers—Balboa, Cortés, and
Pizarro—f{ound riches in Panama, Mexico,
and Peru respectively, precipitating an exo-
dus from the island that became a stampede.

Hispatiola became a backwater, for three
centuries a small colony squeezed by Spain.
Disease, slaughter, and slavery reduced the
Tainos, the gentle aborigines, from 200,000

National Geographic, October 977



to virtual extinction in 50 vears. As the Indi-
ans vanished, the dons imported black slaves
From 1822 to 1844 the Haitians occupied
1w Dominican realm. Black themselves, they
emancipated the Dominican slaves, but thetr
regime was often cruel nnd despotic. It has
nevier been forgven by Domimicans
Juan Pablo Duarte, the “Father of the
Country,” drove the FHaitiuns out and estab-
lished the constitutional Dominican Repub
lic, independent of both Spain and Haiti A
aeneral drove b out and had his canstitu-
tion rewritten to =anction dictatorship. It has
beern succesdesd by 28 other constitutions
most of them administered by despots

Much Progress, Many Problems

“The Decade of Balaguer” though in the
pattern of the country's paternalistic strong
man regimes, has hopeful differences. With
singleness of purpose, President Balaguer
now 70 and nearing the end of s thira suc-
cessive term, has revved up his nation’s eco
nomic erowth rate to one of the highest in
Latin America. Critics credit the gains to lav-
ish U.S. aid and, until recently, high sugar
nrices, rather than to the president’s eco-
nomic expertise. In any event, Balaguer has
been able to finance a massive housing pro
aram, cultural centers and dams by the
dozen, and schoolhouses by the zrpss. 1 he
press, surprisingly, is free and critical

But his Republic =til
lessened by the fact that Dominicans tend to
dismiz: unmanageahle troubles 1in a favorne
expression, “MNo  problem.” That means,
There 15 & problem, but we don't know what

has big troubles, not

o do-about 1t—so dont Worty:.

'he roster of nonproblems includes: ranial
inequality, power and water shortages, high
hirthrate, malnutrition, illiteracy, unemploy-
ment In spite of economic growth, the no
tional per capita income is 3750 (compared to
£7.100 in the United States), and the entire
economy is in danger of slhiding down & moun-
tain of now dizastrously low-pnced sugar

Sugar i1s the central factor in the Domini-
can economy, invoelving 85,000 workers and
1y halt the nation’s foreign-
exchange earmnes So | wanted to see the gov-
ernment-owned sugar mill at Huna, climed
o be the world's Largest in capacity, thoueh
not in production With Hannah at the wheel,
we rolled Into Haina, sizht miles west of the

Producing roug

e Dontiitican Repablic: Curitheam Comie Bk

Flight to freedom: English-speaking
Reverend Willlam Johnzon tells how e
forebears left the United States and settled
an the Samang Peninsuln in the 1820 An
restors of other Dominican blacks ¢iume as

elves direct from Africa Black and white
minorities stand ot opposite ends of the so
cinl lodder, while the numerically «
mulatto class pervades all levels of society

(I s




capital, turned down a narrow street—and
thereby had our most forcible collision with a
nonproblem

A car ahlead had drawn to |

an 'oncoming truck pass. We pulled in behind

w curh 1o ||_-'

| noticed a building ten feet to starboard,
with tall smoking stacks. After that 1 don't
remember. But when 1 looked in mv notebook
later, this story was scrawled there

‘Here something BLOW UR Great BOOM
and WHOOSH! Great clouds white black
aminke ke A-homb mushroom. Black woman
babe in arms both erving. Husband in there
It is Haina power plant. Burning, Burming!
Man savs ‘Manv dead.” "

I ioliowed developments in the newspapers.

The reported casualties dropped to one dead,
16 sernously imjured. Widespreard blackouts
continued for days, The power workers' union
stated: “Thiz demonstrates that, in the Cor
poracion Dominicana de Electricidad, nol
eviin 4 mummal program of mauntenance
exists. " In eight vears the unit that exploded
hae never been shut down for overhaul
The Tvranny of Maintenance is a pervasive
wnproblem, because the Dominican spint
cannot abude 1t Why maintmin when it is 50
much more romantic to build something new?

Cane Fields Not for i-:'l.'+_'rj.':|'|-:|-r|_1.'

since the explosion knocked out the Haina
:L-r'ru-"_- thit I._I:'-. | mewer did get to see it Bul

later 1 visite

oafey that feeds Haina's huge cane crushers

I
1 Palabe, a government-owned
A batey is a barrackslike community of cut
ters and their families fenced in by miles
thick walls of cane (pages 543-9)
Dominicans shun cane cutting, calling it
_ velave lahar™ a man must cut three tans a o
Delt despite her yvears, Lolores Estrella ave II-II. i s @ I.I'r o r S e I.'I-'
' to make 3450, Donald |. Reid Cabhral, who

was prestdent from 1963 to 1965, told me that

CHERNS I '-11?'“‘"--"." Al SOl WHECE T

familv raises cattle and coffee on a 1530-acre

farm: Most Domimican farmis are of less than #2125 percent of sogar Iabor is Haitian."
L1 acres and underproductive. Two-thirds of lhe Haitians don't like being called slaves,
the natlon's arable land awaits exploitation, arcl they are not comfortable about being

mastly for lack of irmigation black slaves either. In Palabe. Idaria Leiek. a

sAihouetted by a ahaft of reflected sw gaunt oldd Hatian woman who had Hveed i
ight, a fisherman casts into Samand Bay the batev 20 vears, said, “'m black. but I'm
tmeing page), a bountiful aren that viel

red snappér, kinghsh, wnd shrimp

|
Ll

clean, Come see my house.” It was one small

mackers
: roonF—and 1L foay clean, a contrast to the

street outside her door with its rvulets of

sewuge meandering to an open drain. Bul

With large-scale fishing still in the future,
muksl of the nation's 8,000-ton annual catech
pods 1o domestic tables
=omething more than poverty troubled me
Black &ut clean” A black was telling me

black i5 not beautiful
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Az o -':ni'-_L:r.' v, whites told me the same:
the most beautiful girls

white skin, =traiocht black hair

"lao o Bam
L course, evervbody wants to move b
A black wants his children to marey less

black., Whites don't want to move down"™
‘But we have no racial discrimination. In

the States yvou call a man black if he has one
drop of MNeegro blood. Here, if he has ane drop

4 :
aof white blood. he is white

According to the best available fvures
ghout 11 percent of the population is black,
16 percent white, and the rest mulatto. Whites

hold most of the high professional and

government jobs, and the blacks do most of
the hard manual labor

But the crisis in sugar is a threat o all,
regardless of color -”II'[ rice dived lnst winter
6 7.1 cents a pound mn the world market, be-
low the Dominican cost of production. Only
two years betore; the price had reached 65

e

cents, leading to overproduction round
warld, with ensuing bust

Then the United States quota lemslation
expired, ending a guaranteed American mar
ket at premium prices for Dominican sugar
producers. From them | did not hear, “No
problem; don't worry.”

1 I | o i g
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Fhings arée more cheerful on the coffee
front. The wholesale price of the nation’s
second most important export crop doubled
fast winter, chiefly because frost Killed mil-

Hons of trees in Brazil
Getting the Flavor of a Favored Bean

[Dominican coffee 15, to my taste, the best in

the world, and 1 lonoked forward to a cup

when César Estrella offered to show photog
rapher Martin Rogers and me
I zaw much more
Gurabito de Yaroa is not even on the road

I'Il'- I_l.,'.l'l"l'fl g

coffee farm than caffee

maps, but if 1 had to choose the most typi

e Dominican Republic: Carlbbean Comeback

Sea of sugnrcane swirls around a batey (left),

the barrackslike village of harvesters and thelr

famibies The Republic miust adimat some 12,000
Haltians annually for the harvesy, largely becatse
its gwn citlzens consider cane cutting underpald

and demeaning. For a backbreaking oay
this Haitian cutter (below) may earn 54 .50

- .-

" '-.1 J \
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il Dominican village, Gurahito would be if
a handsome man ol iTilgs!
there. He is now generalmanager of the Indus-
trial Dairy and Cattle Compames of Sosua.
an Atantic coast town 30 miles north of s
hirthplace. In a small car, Martin, Hannah,
and I followed Cesar's pickup truck out of
Sosta into the Cordillera Septentrional. We
woltld all have to transfer to the truck for the
rofd to the

if it rained, 1

LCEsar 30, was

ast four miles via the 4
farm. César warned us Lhal
would become a nonaccess roddd

About a thousand feet up, we came to the

turnodl at the Varoa River, and all crowded
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into Ceésar's pickup. The unbelievably rutted,
boulder-strewn track jarred our bones and
smashed one of Martin's cameras.

“This is the only road to take out the coffes
from our district. It is the lifeline of a thou-
sand people,” Ceésar said. “We've all been
hoping for vears that it would be paved."”

César parked the truck on “Main Street” in
the cool and shady village, and we walked
across the road to the Estrella farm. A small
wooden farmhouse with pink walls and a tin
roof. A separate cookhouse with thatched
roof, and slatted sides to Jet the smoke out. A
privy under an orange tree. Chickens, ducks,
and guines hens strident in the vard A flock
of egrets in the calabash trees above an apiary
of hollowed logs,

Muama Dolotes Estrella (page 546) and
daughter, Rozario, were cooking in a higiron
pot over the smoky wood stove, ignoring a
propane gas range. Papa Angel Estrella, bald
and rubicund, waved his cane in greeting
Irom his rocker in the parlor, Mama, a white-
haired mite, sparrow-quick, in her 70', invited
us to choose our lunch from the raucous fowl.

“Don’t pick an egret,” César warned. “No
meat on them."

Hestraint Needed in Two Activities

We opted for a tour of the farm and village
instead of lunch. Rosario, 27, joined us, pretty
and fashionable in form-fitting slacks

The glossy coffee trees were just up the hiil,
showing the red berries of ripeness, shaded
by tall guama trees. “Our price is up this vear
to 12 dollars a box—that's about a hundred
pounds,” César said. “Last year a picker got
ane dollar a box, this vear two. A family of
five can pick 25 dollars a day. But many just
drink, gamble, and splurge it away., New
clothes till February, rags by June, and no
monev after that™

“1 am a primary-school teacheér here,”
Rosario said “But 1 have also given adult
courses in how to budeet and in birth control
Thev are not much interested in either.”

A picker, a handsome woman, came by,
popping the berries into a woven palm-leaf
shoulder bag. In reply to my rude question-
ing, she said she was 40 and had 11 children.

Rosario raised evebrows, “You see” she
told me, “we are too late, too late"”

Behind Rosario’s pessimism lay the fact
that the Republic’s population had tripled in

550
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the [HEY s 4 vears o about five million
We walked amid the village's rough ameni-
cockpit,
two smiall genetsl stores liberally  stocked
with rum, a stall which the butcher
hlows his horn o simmal [resh meat, o woodien

b a and-tabde [""l'll hall, a nickets
from

church {Rommn Latholic, of course. ina IR -
percent of that faith), a medical clini
hopefully built by the villagers five vears ago.

“Uhly this vear we TR ETH
nurse,” Rosarmo said “And a doctor comes

try B3
|:|‘|'| E &l

ONCE a4 Week T ] |lr!r_'-l codnes Lo '-|'j1' i h_|r-_ i

gnee a3 monlhb—Ior several daws

We turnid aroundd at the edee of town,

coffee hermes were ||4-:I'.u wished

W |||_-r.- [
in four oe gn Concrets vals anil -!Irlx'-| LMY AL OO
refte apron. Kozsario led us U A Siope 1D the
three-room wooden schoolhouse
"We have about 300 pupils i the district,
and only three teachers, eachwith twogrades,”™
Hosario “The central government pavs
us edch 90 dollars a manth Alter sixth o
i the parents want more education for their
children, they must send them to a city, This

Wil ad-

s

s-hool 15 not in ses=ton now; we have 3

tion of three months: It is the picking senson,

and the children must help miuke maones
Seeing the Capital City With New Eves

Alter a couple of weeks in the interior, |
was amared at how dazzlineg Santo Domineo
Witl

III|:| LT I+

had become, and in siich a short timw

mind’s eve o

the baleves Inms

the shantvtowns aloneg the (rama

£ '_!

Sandlof with a ciew invitezx a pickup game in Puerto Plata. Baseball has no rival

Y a
7
Y

River seemed to have spruced up. T saw the
1= E'Fl.i'*i'll'l'll H:'-:IJE’.[&T WG 1s _-!ll_::-il'lli_'
ol) percent of the nation’s development funds

in the capital, must see it in fis mind's eve
ket through the fve-mile-long Park
of the Indians, which follows a high ridee and
overiooks the city. At my back, bevond arti
heial lakes, cardens, the great
LCordillera Central |-III'I‘.:|.I| i thurnclerous back
At my feel spanking new housing de
velopments wound pastel tendrils into 1
metiowed fabn
In the clear light T could almost see the siems |
knew were there: “Dir. Joaguin Balaguer, Pres
ident of the Constilutional CGovernment, Is
Butlding Multifamiiares Here”

santa Domingo, with a million inhabitants,
s more populous than the U.
intends to oive Washington's Mall some com
petition  too: While 1 was there, President
Balaguer maugurated another omt i his
i Gallery of Modern Art
a Nationnd Theatre, Mational
Library, & Moseum of Dominican Man. The
|l|.!.'-‘. = 0n a Sl OnceE O _i|li|,|| b the tow
dictator Rabiue]l Trunllo

| found few reminders of the
of the Country” (g2 Truitllo named himselin
Lhe Ciudad Truijillo
Ihough some countryfolk continue to refer to

| wa

'y i
IOUNTAIN&, I

Ifrlill

i

of the older city (page 543)

=, capital, and i

Cultural Plaza.
i = &
Lither umts;

THOLLSE G0F DI Lo
‘Benefactor

capital he renamed
him as the Chiel, most sophisticated people
want to forget him His opponents calculat:

that, from 1930 until his assaussination thres

decades later, he and members of his family




appropriated half the country’s resources ana
seyuirreled away several hundred million «
lars in banks abroad as weil

The seaside boulevard on which Dropdlo
died, on May 30, 1961, is now Autopista 30 de
Mayo, There, on t
he leaped out of his car, drawing his pistol
and shouting to his ambuashers, YCome on
let’s fight.” He lost, and his death led 1o five
vielrs of tension, tumult, and stnfe

it capital’s western edioe,

Trjillo’'s Fate Strs Continuing Fear

voross the road from where he dwed of 27

bullet wounds, a monument was erected,
with a plague: “Glory to the Act of Liberation
of 30 Mov." | foond onlyv the cracked pedestal,
the inscription destroved. Obviously 1ru
jillo still has hi= admirers.

By the manner of his death, he has left the
ic & legacy of fear. Determined that
Lhere De No More ASSassInations or uprisings,
the presuient and army bave put the troops
out where evervone can see them—and their
A friend in the

Ll_ulu', i W r:u'l'-., ""."l. i ||'|1-- 1 (KN ||I'||-r--

Kepub

carbines and submachine guns
capita
on the stresis, 1o make [HAOHIe leel seCure

None of this makes tourists feel secure, but
President Balnruer s Intent on making the

4 tourist country. Santo T||':'f|!!|'_'_l..'

Rty
has several luxary hotels, good value by com-
parison to other Caritbbean resort citles. Res-
taurant food m the capital s
especially at the two Vesavios (1tahan), Hos-
tal de MNicolas de Uhvand

'-||II|..|.!.J.I.||||'...

o (spanish), and La

1 v shedliish wre
setter than m two little
the capital, the
(asig at Sosua and La Roca in Barahong
lhe capital {following pages) does hav

those sights tourists can't bear o miss: the

Frenchl Fis
and none

DT '|||-:-'r'- '..JI'

Fromacers

the dishes

|..'||r"

ald colonial CJUATLer, with begutifully restored
hiztoric  16th-century structures, and the
Tomb of Columbus. Ddminmicans are con
vinced that Columbus’s Dones rest in Santo
[Jomingo’s cathedral, though Spamards clidm
”!l.:'. e 1 S 'i:II:'

Che: bie hole in Sanlo Daninego's tourist

array 124 heach. The pearest swimming is 2t
miles away 8t Boca Chica, a shallow bay,
[ringed by

For luxury beach life we had to move 70

-Fll-'-.'.ll'- ! iII:'.:.II' Wwith |1l'..li -.'|'|||_||_'
miles east of the capital to Casa de Campo
pages SO2-3), where Casa puests can Lake a
half-hour vacht tnp to spend th
e "I_|_|‘|'r|',£ COYE THIME Bavahibe

Lhe Casa e Campo B one of four fas
wnable hotels that Gult + Western, a con-
glomerate, built and operates in the Repubilic,
while continuing itz g sugar and ranching

activities around La BEomana, Gulf = Western

day 1 a

15 ':fL Fri{ast '.'i"I|-|I_' III.”:!'r“. L1 |l[|'-1'I||'-'.‘. Cre
15 000 Domintcans. But Amet-

ETHLONE AN COMmMUIneE on siroeng

- L i
AL I0ES 100

ICEN MININg O

Since 1975 the Rosano Dominicana com
paany
hricks"

near Cotul, has been turning out “eald
well, thev're 75 percent silver—al
the rate of 1,000 ounces of zold a day, “In the
|&ith century, the Spanish worked a gold ming

in the Dominican sports waorld, where fans root for U, 5. as well as local teams.
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The Western Hemisphere's oldest city

Ehl'lll FAL OF ADVENTURE. Santo D Fortress (ahove, at lower right) and the Ca
mingo sprawls beside the meandermg  thedral of Santa Maria s Menor (left). Here
Orama River, where Columbus's brother, aml not in Spain. say Domindcans, e the
Bartolome, founded the ciby i 1406 g semt rematns of Chnstopher Columines, beneath
of Spain’s first Mdew World colony, Prrales an ornate marble momniment. A Santo Dio-
o] swashbucklers coveted Santo Domines mingo dancer (left, upper) recalls the city's
for its gold The English buccaneer Sir  Spamsh forebears—rootsiock of the nation’s
Francis [rake seized the ity 0 1586 His influentind white minority

price for leaving: 235,00 gold ducats Lhzzvinge growilh of Santo Limingo-—i

In the old colomal city staned scores of has quintupled in population since 1950

restored  structures, including  the (xamao reflects @ massive milux of rural poor
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right here, but theyv walked away when their
Indian slave labor died off,” Henry Emdin,
vice-president and general manager, told me.
“We're producing about 47 million dollars of
gold a vear and emploving 730 Dominicans.”

When Rosaro bepan. Americans owned S0
percent, the Republic 20 percent. It has been
=0 successiul the government recently decided
16 dcguire another 26 percent—and did

Keeping the Pay Scales in Line

A few miles from Rogario, in a huge open-
pit mine, Falconbridee Dominicana produces
ferronickel ingots used in making stainiess
steel. ODwned by Canadian and American in-
terests (and 10 percent by the Republic), the
company provides jobs for more than 2,000
Dominicans: It payvs blue-cotlar workers from
5140 to 53.12 an hour, the latter almost js
miich as some cane cutters earn in a dayv

such a contrast could embarrass the gov
ernment, which is the largest emplover in the
Republic, with 211,780 on its pavroll, plus un-
countable dav laborers—at least a sixth ol
the total labor force. The government owns 34
incustrial and commercial enterprises, 1o

Coveted by folk healers, who produce medicinal oil from their fat, American crocodiles {ace
oceirsionnl poaching in the protected woters of Lake Enriquillo, saltier than the Caribbean

addition to cane fields and 12 sugar mills—all
“inherited” from the Truiillo clique. If the
wages paitd by American companies wenl too
high, government workers could pet restless.
S0 executives of American firms told me they
prefer to provide low-profile benefits rather
than raises: attractive housing, schools,
medical and other socipl services

Alcoa. the oldest foreign mining operation,
15 almost out of the Republic, close to the
Humtian frontier at Cabo Rojo. The road there
from the capital, after leading over burnt hills
and across dry arrovos that looked like the
landscape of Hell, reached a verdant coast
called Paracdise (Paraiso). The people were
poor but, as always, cheerful. They did not
envy our affluence. As Hannah drove, lurch-
ingly, in first gear, across a series of canyons
in the road, a bov on a donkev trotted past,
shouting, “Get a burro!™

Arriving at Cabo Rojo, [ was taken in hand
by Mining Superintendent Rafa#l Reyes
Driving me through the red bauxite lands, he
told me that Alcon has been mining thém
<ince 1939, shipping its ore 1o Texas to be-
come tummunme Because of an oversupply ol




and 131 feet below sea level The 2
of the reptiles, claimed to be the largest remaining

that metal, production has recently been out
drastically, and 70 Domimcans have lost jobs,
We passed several exhausted mines, and
Rafael saad, a little worried, *Well, 1 guess we
have enough left for 30 vears.”

That's why the current mining boom is not
the answer to the Republic’s long-term prob-
iems. Ure runs oul

What won't run out i5 the bounty of the
soil and human enterprise. Santiago, more
formally Santiago de los Caballeros, second
largest citv of the Republic with 200,000
inhahitants, 1s a font of these renewable as-
sets. Sitpated in the Cibao, the nation’s rich-
est agricultural valley, it has crops as well ns
commarce on its mindd.

Can~do Spirit Spurs a City

Santiagn's businessmen set the tone: seli-
canfident, aristocratc, thinkine big. For me,
the epitome of the Santiago spirit is Victor
Espaillat M. He appeared at my door one
day to show me his city. A man of about 60,
with black hair, a shy smile but crackling
eves, he was dressed in slacks, a
and a black baseball cap signifving that he

sport shirt,

was a rooter for Santiago’s Aguilas Cibagnas.

It was some time before 1 learned that
Victor has been a friend of the president
since Balaguer taught him syntax high
school. He was serving on six ¢ivic boards (no
salary), with little time for hiz own pharma-
ceutical firm and candy factory, He was the
first president of the Association for Develop-
ment, a think tank of Sanbago businessmen
who conceive and execute civic projects

Victor showed me some of their achieve-
ments: Instituto Superior de Agricultura, a
prestigions agricultural school; Universidad
Catolica Madre v Maestra, on a beautiful
roiling campus, the first Dominican unmiver-
sity to grant degrees in mechanical, electneal,
and industrial enpineenng

The Santiago Industrial Free Zone is an E=-
paillat enthusiasm (he's president, of course)
There, in the big shed of General Cigar, we
watched 300 women sort Connecticut wrap-
per leaf by sizge and color. It is cheaper to ship
it here, duty free, sort it at the mimimum wage
of 45 cents an hour, and ship it back, duty
free, ta the States than to pay American scale,
Victor, watching the leaf sorters, exulted,

P mibe-long landmiark near Haitl shelters several hundred
y concentration of this endangered species

cH ECSET LR ACLTIEE., AROLT 7 FEET GEEE




In last company, a yvoung entrepeeneur of
Santiagn delivers vepetables (ahove). The
more leisurely pace of a hired carriage is the
lot of another child (lacing page). A sign on
the back acknowledpes the motor age with
an advertisement for brake repairs

With his nation disabled by an illiteracy
rate of at least 50 percent and seriously over

crowwdes] prmary schonls, Pregsident Balis-
giier spends mitlions of dollors a vear for
impovements i tacilitkes and teaching
quaility. Yet for thousands who must g0 to
winrk on the streets ar in the felds, schoal-
g will end after three or four vears

“Jobs! That is the whole 1dea of a free zone
And look at all those women working! Bet-
ter! The money goes into the home, not rum
and gambhng on the way home.”

LUimr makers, producing top-notch cigars
like Dos Gonzalez and Ricardo Samuel, were
heavily represented in the zone, because San-
tiagn 1= surrounded by tobacco plantations
growing a quality leafl that nvals Cuba's: Be
cause Santiago is also headguarters for Ber-
midez, the larpest rum company, Rafael
Herrera, editor of Santo Domineo's Listin
Mharie, jokingly accuses the city of fostering
“& sin economy, rum and tobacco.™

Tryving to Match Dams and Canals

In truth, Santiago is more interested in
water than rum. Santiagueros were the driv-
ing force behind the new Tavern Dam. 13
miles south, but thev feel frustrated. With
irrigation an urgent necessity, Tavera is still
primarily a power facility, awaiting canals:
Santiagueros maintain that if the central
government had let a local agency manage
Iavera, there would be plenty of canals. As
'::[mtiil_i;{l borm  banker _“IIIITI_*-' Pastoriza
summed it upe “We have now Tavera Dam
without enough canals, and elsewhere canals
without a dam.”

To show what thev can do on their own,
sanbagueros point to their brand-new potable
water supply system. They regret to see that
santo Domingo still has much undnnkable
water and severe water shortages

In Santo Domingo, Frank Pifeyro, water
czar of the capital, said: “This city has grown
too fast. We are tryving to bring water to
200,000 rural peaple who have settled mainly
in the eustern section in the past ten vears."

Logineer Pinevro thinks improving rural
conditions will help keep them down on the
farm. “We have built 300 rural water-supply
systems and plan 330 more. That will serve
a million countrymen.”

sewage-disposal plants are, generally, far
off for country peaple, and Santo Domingo's
raw sewnge will go into the Caribbean for
vears to come. Un the Atlantic coast, however,
both Puerto Plata and Sosua already have
plants to ensure that their beaches stav love-
hv. The towns are the nucler of the govern-
ment’s effort 1o turn the north coast mto a
luxury tourist resort Between them Presi-
dent Balaguer is locating the jet strips of an

National CGeographic, October 1977






Heading down o 'r.nI-II'il._' trail, cowhands round up cattle on the Peligro ranch. New
N .I-!. L= :!.I e | |':|.|“I:-Ir | .ll':l.l

en and Lominican wives, we are down
 to see the Jewish eolol
metery. We will all disappear in
Lon. Jewish communities cannol
nerations 1solated i
ople aroumd them are kind. If thev are
the  Jewilsh comimunily  cal
zatnmi capital of the nation. Sos0; ncdus nuch longer
trinl Dairy and Cattle Companes, which "
¢ these excellent products; were [oundes Coingerbread Town Gets Some lemg
wish refueees from Hitles shsla = nelghbor, Puerto Platas 17 windine
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wie bought pleces as big as chestnuts, com-
|'I|L'||_- with embedoied insects
on amber in the September 1%
$16 each: When 1 saw how amber
in the mountams 20 miles soutl

was soumneg Dominican labor. Men and baoy
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ened mock, chip it out of a shees

with picks, shovels, hammers, and chisels
['m not one for courting danger, ltke ambe
miners. but I felt obliped to explore the wilil
viest of the fromtier near Hati and the rog
s tumult of the Cordillera Central, whiil
the rizks. Luckilv President Balaguer
resthized he had & tenderfoot on his hands and

penerolsly femt me one af hiz helu Opers
Photowrapher Martin Bogers came along,

|':|:_ Ll l:-l'-:_'_l l"'.'-ll!]_":'.‘ '|I W s O%'Ed *l:l.'

bDanani plantations hehimd Moaneanillo Hav.
border. The political

then south alone Hati's







Lost balls are par for Casa de Campo's
-hallenming eolfl course (left), where th
=i and rrass taller than golliers swallos
hooks and shices Sumptuous villas it
the Testrt (rght) beckon the dch and
famous, 5t weekly rentals that can reach
1. TA5 Bualt by Caulf + Western Indus
iries near it La Romans sugar mill amd
Peliero cattle routch, the retmeRl mMirros
the vital rode L. 5. Dusiness pHays n
LA can cofmmerces

By courting foreien investors with
tax meentves, the Repabhe 1 fasd
Bunlding up tourism, Chady 2400000 989
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A hne smoke brings a smile to a cigar
warker in Sanbiago’s Industrial Free Jone,
one of three in the sation that together pro
vide 7,000 jobs and boost export eamines.
Yet even as the economy praspers, the Re.
pubilic’s greatest challenge bes in fimneling
newly gleaned benefits o its poor

demarcation was almost palpable: on the
Haitian side, denuded mountains: on the
Diominican, greenery o the peaks. 1t is un-
lawiul to cut umber in the Republi

At San Juan de lan Maguana, we landed on
a pad behind a government warehogse
Farmers must sell ther rice, beans, and corn
there ot controlled prices. The government
hxes prices of staples, and especially of “rice
anid beans,” a dish called the Dominican fing
because it 1= the basic Dominican mcal

Up agaun and around the nearby Corral de
los. Indios, where the Tainos pliyved cere
monl games. Then on toward Pico Duarte,
now named in honor of the Father of the
Country but earbier known as Pico Trujillo
Martin and | informed George we planned to
have a picnic atop the ald pico. Stony silence.
When we got there, with the chopper gasping
tor ar, like an exhausted bsh atop @ catoract
of stone almost two miles steep, George
sported. “Prenmice!™ and we whispered, “Amen.”™

MMun With a Big Dream Lewds the Way

I never dul gel to tell the president how
much [ enjoved his helicopter, hut T had
thanked him in advance when he made the
affer tn his office, early in my visit He was
sitting behind a desk that dwarfed him, as he
shook my hand with a shy smile. He is onlv
five feet two, but in spirit he must <tand ten
feet tall. To have come out on top in the five
vears of turmotl that follewed Trujillo™ death,
e could not be a small man

He served under Trujillo as president dur-
g the dictator’s last vear and for some
months ufter his death. Mobs, political pres
sure, and the military drove him into exile in
New York, where he remanedd till 1965

While he was hiding his time, Juan Bosch,
a moderate leftist, won the presidency, then
laast 1t by & military coup. A left-wing militan
andl civilian group led a bloody rebellion to
restore Bosch, The Umted States intervened
Babuwer returned, ran for the presidency,

Sl

I-

L]

i
b
]
|
Fl

won, and took office in 1966, He won twice
again, and s party captured almost ever
seat in the lemslature. These victories were
assistedd by opposition parties that withdrew
from the elections with cries of “Rigeed!"”

Balaguer his used his near-absolute power
moderately. He 12 no Trugtle. He does not
wish to be thourht of a= the suceesz=or of
'rujille but rather of the great democrat
Duprte, whose portrait, | observed, stared at
bim as he sat at his desk

He spoke ol his concern for the people. ¥ See

National Cieopraphic, Cciober 1977



o

the schools. the dams.” When | mentioned niy
tnp 1o the blighted southwest, | thought he
might ¢rv. *All and, all very and,” he sighed

A lifelong bachelor, he has become, if nof
the Father, the Father Figure of the country
Crowds press agminst the gates of his resi
dence, walting to touch him or to sk o favor

Cin weekends he helicopters o remote areas
o inspeect pet projects and to hand out @its to

his children: chickens, baseball bats, -
EVCles, money

The Domimican people seem willing to bt

T it Dhawrrieican R _|".'l-|'|||.l .

:: .||:_r |.||.-'II.'.'-|:J rd {_ i |'|'|I|I-II|I|..I| |I:.

Balaguer carry the load, to wait like children
for ther president to deal with their consid-
erahle problems and tell them what to do
“The hardest thing thea
friend told me,

have to leam” a
“is that they can doo some-
thing for themsélves.”

(xiven time and challenge. I'm sure they
will learn. But the gam may cost one cheerful
trait that 1 per=onally will miss very much—
the ability to turn away from the seemingly
msurmountable with a shrug and a smile
"o problem! Don't worry!®




GEOTHERMAL ENERGY

The Power
of Letting
Off Steam

By KENNETH F. WEAVER

HE sMELL OF BRIMSTONE hung on

the air. Stenm vents hissed at me like

snitkes, LCrmters of bothng mud seethedd

ardd burped; black bubbles formed
swelled, and collapsed with rude plops

Heat had created a scabrous lands ape al
most devord of vegetation and staimed with
vellow streaks of sulfur and the white crusts

mineral =alts. Tt sugeested an outpost of
Dante’s Inferno—althourh it bore the more
earthly name Laguna Volean

OUnly a short distance awav., towernng
plumes of steam sent 8 muffed roar to my
ears. These plumes marked the location of
the new Cerro Prieto power plant in northern
Mexico, The heat that drove Lthe eleclnic oon
crators ol Cerro Prielo was the same hesl
Lt hid created the wasteland at my feet 1t
wns the terrible heat from inside the egrth

.!.III |||||| Il.-.h. CPUST O opldT | el oS

Plumes of hope in the search for enere
team tapped {rom undersround reservors:
rodrs throusgh pressare-release vents of 1
Lrevsers steam held, where the Pacific Cas
andd Electric Company operales o generil
ing plant Sleam-driven turbined produoce
eIt power 1or o oty of nadt o minklzon
[ he Califormm tncthity 15 the onby one m tha
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partly melted rock in the earth’

’-l"" Lper meinbie, about 30 mles
— 3 deep, warms water that seep
urrdereround. The water then
migrates back towird the surf T &
along fractures or returns by wel)
Lappang. Al the surface i1 vents a
botitng woler aml steam, winch

cian b hormessed ¢ ] |:|_r: s

Pockets of magma, or molten mock,
trunsier tntense heat o surrounding
rocks aned water that may he
trapped undergroumnd. [ enough
witlier collects in porous rock
“reservolrs,” 1l can be recovered by
witlls. Altempts to tap the heat of
masma cdirectly have been blockad
by températures as high as 2200
Fahrenhett (12007 Celsius

ALAGKA

CAMNALLA

Tapping heat from
garth's depths

OUND throughout the world i surprising

NORTH
AMERICA

LINITED
STATES
. o = Cerra
-.'i.l wndance, geothermal svstems aly Ih

',i‘.l'-'n'trn
makeup but share a common heal Nawa e —

source—the natural rachogctvity that U K development of
exists in all rocks. With oil and coal rising ot e

in cost amed no longer considered inexhaustible, ¢ ¥ milfion acrey of

carth’s heat offers potentind power that inlensive
development mav harness

SOUTH
AMERICA

A government survey estimates that known oty i e J'I
reathermal resources in the United States 2
could produce 140,000 mezawatts over a life [
expectancy of 30 years, equivalent to the output
of 140 nuclear plants >

: e
# Cothermal powar plants -
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Huot, drv rocks near the earth's

avirioee offer |u,-r'E|_-|[-- the richesd

potentinl source of geotheérmal
energy, If recovery technology can
be developed, Scientists hope 1o
fractare the rocks by lorcing

cold water undéerground vid Qo
well, After the waler circulates
through the fractures, Roking up
heat. it would be recoveres] by o

secotid well

Sandwich of heat and pressure
restiits when hot shale traps
waler contadning methane But
the depths of two miles or mode
ol such “geopressured rones’

i |:|||]|- qte pronomical recovery o
the triple enerpy punch—itas, head,
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Vast formations e beneith the
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e unt of that awesome heat, chiefly the
result nf decay of radioactive elements. Only
where the heat leaks through rifts in the crust

4n e molten lava of volcanoes, the hof
wiler of gevsers anid
of [umarples—dots man begin to sus
titinic forces beneath his feet

Yet most of earth's 260 hillion cubii mitles

10l springs, or the steam
it thie

of rack are at or above the melting poant—
about 22007 Fahrenheit (12007 Celsius),
Donald E. White of the United States Geolog
ol urvey estimates that just the top 6.2
mikes {10 Kilometers) of the crust hold 3 x 107
(300 mulhon bilhon billion) calones of hest

“We would have to burn 2,000 times the
world's entire supply of coal to generate that
much heat,” save White

T A TIME when fossil fuels—especially
and gas—are becoming increwsingly
scarce and expensive, nnd when nuclear
power faces an uncertain future, such a pro-
|'||'-5|||'|;|." ENETEY SOUFCE Ciinrot t]f_' I_I{!'Il'll":‘filq"\.'q_‘]l.
if much of it can never be used. And, indeed,
geothermal (“earth heat™) energy has become
A warm new prospect At present nine nations
have begun tapping that resource o generate
clectricity. Several, such nx leeland, Franc
Hungary, and New Zealand, heat homes with
the earth’s hot water and use the heat for
industnal purposes os well
(M course, no one expects geothermal en
ergy to solve the energy shortage: no single
source can do that Despite the magnitude of
the varth’s heat, capturing it on a large scale
for man's wse still presentz a number of

technological and economic problems

il

But a few yvears from now we may well be
scrambling for every kilowatt of power we
can et Lreathermal energy may then be more
avallable and very welcome. Already it [T
vices more electncity than the world extracts
trom the sun's heid or from wind power—two

aother promising sources,®

lhe Pederad Government’s Energy Re
search and  Development  Administration
(EEDAT thinks geothermal eneriy is 5o 1m
portant thal the arency has included 10]

1on dollars In s fscal 1978 budeet to

Taor USolr Energy, the Ultimale Pew'erhouese,” by
Jotin L. Wilhelm, Namtosan Geonoraireno, Mairch 107
ant “Can We Harmess the Wind " by Hoper Hamilion
in the December 1GTE rmeps

PHy the timie vou read thiz article ERDA may huive
Ill:l iiie |-.|rI il LEE T |l| (TR 1 [ nery

“1t's like o warm bath—son tend SLIY In

toar batie ard rsk hovime a heat steokée™ one

ver warned aller explonne a thermal
spring (nbove) in Utal's Wasatch Range

Uhssolved minerals depesited this “hot pot's™

villcanolike coneg ciperatumes n the
regmon's poals, some 100 feet deep. anm
romm 56 F to an uncomfortable 113°F. Sub-
urlace walers undsr pressure may excoerd
JFF (Y60

Mineral-nich water throughout the world
such a5 that mped mic Colorado’s | Glen-
wood Springs pool (right), has been con-
sicleredd Mealthful since Roman times






encourage development. That's 84
more Lhin i fscal

And mdustry 15 more than mildly interest-
el In Janoary 1974 the
Muanagement opened up large areas of publi
lands in the West {or geoth '

|I-I_'Fi'-.'l'||

Bureau of Land

The demand for leases recalled the I':L'rlf._‘-' i
the (klaehoma land rmish. In the first month,

nearly 2,500 applications were filed for leases
covering 5. 2800000 acres e 11 states
wildcatters and giant oil compames are be-
gFmnning o drndl on these wnds, looking not {or
atl or gas but for heat

Both
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Haole-in-the-pround oven will cook pork,
kale, nnd cabbage m threo hours for these
Miguel

ITH ':'Il:' I.lu'l','_' I-.I'I'II il -.I||||Ir

\rorTeans on S Yietal containers
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'::1'-||r|r.:":|. I of some peothermal systems.

Hiow much contnbution can geothermal
make? Estimates of its potential in
the United States vary widels enithu
siasts have sugpested that the Southwest coulid
i ume el all its enerey from eeotherma
=ome very conservative observers doubt that
uL--.-1lu-rn|:LJ
prercent ol L. N [POWET nevls

The truth probably lies between these ex-
iremes. A 1975 study biv the U, 5. Geolownical
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reserves, lasting for at least 30 yvears, |
and with
Lthouzand m
needed for a city of a million persons

The USGS .".L|'|;'I|."

17 timies this miuch ho

irom hwidrothermal
it pres
current technology, (A

o1 AL R O B

of electricity

ent price:

|
- 1 = L]
oLE B BLLE ||I|' il el A

eatimiales |||;|| :u_'."'|.4 -

Waler eneryy remaine
cliscovered in l!n Unitet]l States, or
awnits higher prices or nnproviéd technojom
Betore 1t will
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bhe economical to develon

Y FAR THE SIMPLEST. cheapest. andd
best form of geothermal energy come:
from the etound m the | steEmm

It can be used directly to drive turbine pen-
erators with a minimum of problerms
Lnfortunately, dry steam odcurs in onh
few places. A Morton of the Los
Alamos Selentific Laboratory puls it [

lenm 15 a geolomcal freak™ But thas highls
desirable [reak is "-I.rLI"I.I.E. i.". Tapan and Tialy
and i the United Sta The Gevsers, in

alifornia’s Sonom: l.nu:='j- about 90 miales
north of San Francisco
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Mavacmas Mountains
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place to Willinm Hell Elfott when he discov
eredd 1ts fumarcdes in 15847 while hunting
grizzlv bear. The explorer-survevor was over

whilmed by the sight ol steam pourning from
hssures along the
“1 thowght 1
wil itsell,™ he told friends
loclisw at The Gevsers, the Pacthe Gas and
Electric Company, drawing on
rated by Union Oil,

SEED ranmyvon
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merawatts of electncity, about hall ol San waters, would be desert were it not lor ar-

Francisco's peeds. More wells and new genn-  rigabion water brought in rom the Uoloraio
erator units should incredse output to aboud River. “Rain for rent” reads the sien of om

0 megawatts by mad-1974 firm that provides sprinkler systems

iy the 1990°s Plrand E hopes o develop Amifd the intermunable checkerboand helds

The Geysers to a level of 2,000 megawatts=—  of lettuce, cantaloupes, and cotton, the end
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alminst the capacity of 1

. . . i lima w i Eoels ¥ ri [
two large fossil-fue]l or nuclear power plants, palm trees, evidences of a Hedge |II.L geolher-

mal industry ore IIF.'-:'III'I'III'JL’h - v e A

HE EARTH is stingy with its notural parent. Al places like Heber and Brawley,

steam. Aside from llu- Geyvsers, dry steam Nviland and Fast Mesa, driling rigs grind o

has been found in the Umnted States onldy and meght searching for hot wiater. Dozens ol
n Yellowstone National Park, where law  completed wells tell of successful searches.
[orhids devel NPT

Bt earth's heat is much more readiy avial-
ahle in the form of very hot water under pres
aure, All along the world’s earthguake and
volcano belts, pockets of magma, or maolten
rock, have worked their wav close Lo Lhe sur
face. Water filterning into permeable rock
lavers above these pockets s heated—aoftern
far above the normal botling poind

sometimes the superheated water forces its
way out as not springs or geysers. More often,
trapped by an impermenble cap rock abowy
It. the water becomes a subterranean cildron
under extremely heh pressore, waiting 1o b
Lapped by wells (dhagtams, pages 5689

Mexieo's Cerro Prieto, not far south of th
border city of Mexicall, s a prime example of

tapping such o reservoir. As the 570°F water

rises 1o the wellhead, the pressure drops an
the water flazhes, or botls. About 20 percent
turns to steam, which 15 separated out and
piped 1o the generator turbines. The remain-
ing hot water roars through discharge pipes
into laree tonds, bBut it oould bhe used
inctustrial or household purposes

Just 1ot
perial Valley of California, | lound intensve

1L el b ol € eren 1L|'i|'r|'. |" L Il-' -

interest in eenthermal water, Sighs at the a

nort predict that this rich agrc

mirht berome the nation's tenkettle as well
bowl

(ddddly enoush, were 1f not for the hEhe

e, I.- 'l'.ll'."

country around it the Imperial Valley would
e an ninnd sea and thereione worthless {or

e TN ulture or reothernull eneres %

fAammole 1 Calipatrus, which advertses itsell
s the lowest city inthe Western Hemisphen

r} [’ 5 3 1
ralsits il = L1l =2 el Ly LA ey ||II o] .|

ik bad for winter i leeland’ Hothouse
vimmatoes and other vegetables thove yen
wiothd reach if it could get into the valley ounid in Revkinvik, where  geothermal

And, strangely, this extremely Aot valley water hne heated homes and bulldings for

reating upon vast reservoirs of subterranean some forty venrs

Fhe Power of Letting CHE Stecim 4






And at Niland, near the Salton Sea, a test 20 to 30 percent dissolved solids. such con-
facilitv takes bhodling brine from the earth an centrated brine creates magor problems. N
imulates the condibons of a power plant ran be violently corrosive and erasve, swilth
This facility, a venture of ERDA and San  eatingaway turbine blades and nozzles. Even
heeo (pas & Hlecirie in cooperation with th worse, the minerals precipitale rapadly as

s, temperature and pressure are reduced. 1 have

WMarma Power Companyv, tesis matera

miethods of handling hot brine, and tech seen pipes choked by an inch-thick: layer of
NIQUES 107 EXIracling neal hatrd rusty scale that deposited 1in only a tew
hundred hours of operntion
U'SE THE WORD “"BEINE™ advisedly, “The total energy in the Niland aren
for geothermal waters are sometimes high thout equal to the recoverable energy In
Iv saline. Hot wuler under pressure can Alaska's North Slope,” an LRIV official,
dicsolve and carry astonishing amounts of  Erie H Willis, once told me. "But how do vou
alts and minernls from the rocks SO I0 ITOM: AV Ing Arterinsclernsis’
[n most places, to be sure, the concentra Until recently these problems seemed likely
tion of such materials s quite low—even  to block geothermal develppment 1n parts ol

muih less than seawater's 3.5 percenl. but in the vallev., But new developments alter the
it l:'l'l'.-l."'_1|| valley, whn h holds some of U prnENeCis

Mt N = most Mt riand High-181 ||"'|_|' ITH l'l.' !III' :""-.| AR =3 [-.-_. i:!':' =h :..|.||-..|I:r-|- III'.Ir.
in

geothermal resources, salinity can run high exchanger offers one solution, When heal is

At Niland it reaches the incredible level of  drawn from the hot brine in several stage

-

r —
e

K [} i i nM " e L] L] Ll g r

Land of rising steam, lapan first used geothermal heat for generating elecincoly ol
Beppu in 1024, Today the city slzo taps its extensive fields for beating fabove), for bealth

snas, and even for restaarant cooking (left). Elsewhere in Japan many towns that operaty

profitabile spas oppose geothermal-power development, fearing loss of their springs

T TOm st ur-extroc o ilsnlts Lo |'|'| I|I'|| LHentor farms



nstead of all at once, and when the pressure
15 lowered gradually; scaling is sharply cut.

At ERDA's Lawrence Livermore Labora-
tory near San Francisco, engineers have de-
veloped a new process known as “total flow,”
which uses a well’s entire output, haguid and
vapor, o drive specially designed turbines
As part of thiz work, they believe they have
solved the scaling problem by treating the
birine with hyvdrochloric acid

“Under the worst conditions we add only
about 200 parts per million to the brine,” Roy
Austin told me. “This will probably cost less
than two-tenths of a cent a kilowatt-hour. And
we get absolutely no scaling in the nozzles,
They come out 5o cleiin we can still see the
machine marks We have also tested mate-
rinls that appear promisingly resistant under
these conditions.”

1o offer the nation's richest prospects for

geothermal hot-water development. Pilot
power plants are already om engineers' draw-
ing boards By the 1980 the industry ex-
pects that Imperial Valley electricity will be
flowing into the grid, just as it already does
al The Gevsers.

But the Imperial Valley holds only a few
of the 106 geothermal svstems in the Western
states that have been identified by the Geo-
logical Survey as KGRA (Known Geother-
mal Resource Areas), Thirtv-seven of these
vield water at temperatures above 300°F—
hot enough for electric-power peneration.

For example, near Los Alamos, New Mex-
ico, the Union Oil Company has brought ina
number of productive wells inside the Valles
Caldera, an enormous voleanic basin some 1.3
miles across. Union 15 now negotinting with
potentinl purchasers of the steam

Arcund Roosevelt Hot Springs in south-
western Utah, five major companies and sev-
eral smaller ones are probing a very impor-
tant new reservoir, On the slopes above an
ancient lake bed, amid sagebrush, yellow-
flowered rabbit bush, and juniper, drill rigs
are sprouting and geologists arg measuring
heat Aow and electrical properties to find
hkelv spots for wells.

At places on this Utah site, one does not
have to o far below the surface to find evi-
dence of heat. On one claim T found a pros-
pector's. trench scooped into the bank of a

slﬂ FARTHE IMPERIAL VALLEY seems

570

wash. Idly curious, I stooped over to scratch
at the bottomoof the trench. T had flicked away
o more than hall an mch of =oil when 1
jerked my hand back. Thad burned my fingers
as surely as if they had touched a hot kettle.

Temperatures of the water from some of
the Utah wells exceed S00°F (260°C), But geo-
thermal water in many otherplaces 15 nowhere
near as hot—not even up to the 300°F regard-
el as minimum for efficient production of
electrionty. Can these cooler waters be ysid?

whose volcamic hills and nfts e directly

on the Mid-Atlantic Ridge (map, pages
565-9), There, where upwelling magma is
steadily forcing apart the crustal plates, the
inner fires of earth are alwavs close at hand. *

When the Vikings first approached Leeland,
they saw geothermal steam rsing from the
arca now  occupied by Revkijsvik. They
thought it was smoke; hence the name Rey-
kjavik (Smoking Bayy

As recently as three decades ago, Revkia-
vik was indeed smokv. Early photographs
show it as a filthy, black-stained town shroud-
ed by smaoke from coal fires

Then geothermal enersy came to the res-
cue. Today virtually all the bulldings in the
Revkjavik area are heated by geothermal
waler. Some 113,000 persons enjoy one of the
cleanest cities in the world

simple sheds covering the wellheads, a few
low storage tanks, and rased concrete con-
duits carrving the major pipelines are the
only outward evidence of this splendid heat-
ing system. The cost? The average house-
holder pays from 130 to 160 dollars a vear for
heating and hot water—on an island that
touches the Arctic Circlet

With two scientists from Iceland’s National
Energy Authority—Dr. Stefan Arndrsson, a
eeochemist, and Dir. Kristjan Saemundsson, a
genlomst—I visited other communities in Tee-
land whose very existence depends on meo-
thermal springs and wells

Our road traversed i huge lava flow and
we passed between volcanic hills that had
pushed up under the e sheet some 20,000
years ago. We saw fumaroles steaming in the
snow  and little Ieelandic ponies standing
with their tails to the wind

*Sor “Thi: Changlhg Farth,” by Sammel W, Mut-
thew's, MATIONAL UFEDORAPHIC, January 1975,

IF{}UHI] abundant answers in Iceland,

National Geographiic, Ocrober (977



Diropping below an escarpment, we Gime
into the valley town of Hverngerdi (Garden
of Hot Springs). A thousand souls have set-
tled here since the first house was bult
1928 As in most geothermal towns, escaping
ateam 1s ever present. At the center of town,
a violently hoiling hot spring and an aban-
doned borehole that erupts at intervals are
fenced off for safety

Large greenhouse complexes make efficient
use of Hverngerdi's peothermal water. I visit-
vd one owned by Ingimar Sigurdsson. Oul-
side, the sharp winds of February had slashed
through my coat; inside, [ found springlike
temperatures.

The gardener picked a rosebud from one
of 50,000 plants. “Tll have blooms,” he said,
“from now till mid-December.”

The borehole for the greenhouse goes down
anly 2,000 feet, he told us. Water and steam
come up without aid of pumps or electricity
The rejected water goes into the river after
henting a swimming pool.

turning its natural heat more and more

to purposes other than space heating, Cne
farmer we visited, for example, uses hiot
witter to heat air to dry his hay,

In the northern part of the island, an indus-
trial plant takes diatomaceous material from
a lake bed, dries it with geothermal steam,
and produces diatomite for use in filters, in-
sulation, and other industrial purposes.

In addition, Iceland 15 beginning to develop
hot water for electric power. Since much of
the water is below 300°F (1507°C), and thus
will not produce efficient amounts of stesm,
the Ieelanders have considered using the
vapor-turhine cycle technique; The water
would heat low-bailing-point liquids such as
Freon and isobutane, and the resulting vapor
would drive the turbine generators.

This technique s being used successfully
on the Soviet peninsula of Kamchatka in
the northwest Pacific Ocean to supply power
to the Paratunka State Farms.

Geothermal heating in the United States
goes hack even further than in Tceland. Some
350 households in Klumath Falls, Uregon,
have Jong had individual hot-water wells. In
Boise, Idaho, homes along Warm Springs
Avenue have drawn hot water from a central
well for nearly o century. And today, in Bmse,

nI-L ARNORSSON told me that Iceland is

The Power of Lefting OfF Nieam

the Tdahe state government 15 considering
the investment of more than three million
dollars to bring geothermal bot water to heat
the state university, the capitol, and a number
of other state anidings.

eeothermal energy glimmer in the future,

if they can be developed economically.

One, known as “geopressured zones,” n-
valves laree hot-water reservoirs in the Texas-
Louisiana area, both onshore and off. These
hot waters, at depths of two to three miles,
are trupped below thick sedimentary deposits
under abnormally high presores

Dirilling in such areas is difficult and costly,
But dissolved in the walers are vast amounts
of methane—the chief ingredient of the not-
ural gas we sought <o avidly during the deep
freeze of lnst winter. Tt = estimated that the
patential of the geopressured resource 1s as
much as 115,000 megawatts for 30 vears, with
the methane of equal value for power. (Total
U. S power capacity last year was about
550,000 megawills.)

As prives for other forms of energy rse, it
muy bécome economically profitable to ex-
tract geopressured water and gas

The other far-out possibility is called “hot
dry rock.” It refers to many regions of heated
rock near the surface that lack reservoirs of
water to carry away the heat, Such deposits,
much more commaon than the hot-water reser-
voirs already being exploited, are found even
in the eastern U. 3

Scientists at the Los Alamos Scientific Lab-
oratory in New Mexico believe that this heat
can be tapped with water from the suriace.
Their technique is to force cold water down
i well to canse the heated rocks to fracture,
circulate the water through the network of
fracturcs. then bring it back to the surface
through a second well

To test this idea, the Los Alamos scientists
have been maoking test drills on the Jemez
Plateau near the Yalles Caldera. Two holes
2500 feet apart, reaching depths of approx-
imately 10,000 feet, have been successiully
ronnected. Fruocturing experiments to increase
the hot-rock area exposed to the water flow
SO¢M. Promising.

Like all other emergy sources, geothermal
offers both advantages and disadvantages
On the plus side, it is relatively clean, there is

TWD ESPECIALLY RICH SOURCES of



no fuel to buy, and the reserves (of hot water,

I not of steam) are thought to be long lastine.

Un the negative side, critics note that the
P.--_.='1 }_'{':rr.]'.-;'r'l‘.l.l.: |||_'I‘_||I-il_=- =TT T |_-|,- ;u_n,.|,|:,.-'|'||_
in the West. However,
point 10 rich potential in the eastern United
States as well

Further, the capital investment for devel-
oping geothermal energy 1= high, and, under

reeeni I.I|I-: ||'-.'I_'rir_':-

present taxes and regulations, proaspecling is
somewhat lmited. The Federal Government

i meeting this problem in part by providing

_y
=]
F

tor povernment-ocuaranteed loans arne lax

| ]
LTI

I'hen there 1s the problem of subsidence. 1f

Aaree amounts of water are drawn out of the
1, will the varth sink in that area? Thie

answers are uncertain, and some geothermual

eaArs

Hants avold the problem by injecting the
wiler mmto wells after extracting its heat
Finally, there 15 the problem of pollution
The odlor of rotten eggs hangs over some geo
thermal sites because of hvdrogen sulfide gas
:I'r]'ln."l' =ECIOLS 1= 1|'I|' Presence ol POISonoUs
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Wildeatter's dream: Steam feom Chile's El Tatio field (left)

eventually may produce clectricity amd two vahmable by-
products
metallurey, and water that can be desalinated

the metal hthium, used In nuclenr resctors and

oMl B ®mjELrs 7 AT Rl Y INETE BRI CTILNW e AN e sl N CEWTHE

Energy troessure map, an on
hanced infrared image (ahove
|'|-.'||:|.q'-:|_ U.N EXPETES ASSESE the
ppathermal potential of Bt
apia’s Great Rift Valley, Hotress
areas within the 2 5-mibe-wide
NME B Orarge., i ||-|r||_“-r are bluoe

Briny flow from a gprother-
mal well guickly clogs a 9/10
nch pipe (rightl, scientiste o
Lawrence Liovermore Laborn
tore m Californin fight 1 ba
arfiling byvdrochlorie acid, Such
e hinbojues May open New Areas
o development, inc lading puarts
of California’s Imperal Valles

ar<enic and boron in geothermal water=. But
thi= problem is usually avoided if waste

The United States last vear used on the order
of 74 quads of snergy

wilers are re-injected into wells.

All things consideréd, then, mining the
earth for heat mav offer a highly desirable
substitute for =zas and otl in the not wo dis.
tant future

HEN EXPERTS TALK about enor.
mous amounts of enerey, they olten use
the term “guads.” One quad 15 a quitd-
rillion (10" British thermal units, or BTU s

Fhe Power of Letring Off Steam

| asked Dir. Robert (. Seamans, Jr., then
head of ERDA. how he evaluated the con-
tribation of geothermal energy In guads.

“By the year 2000," he said, “geothermal
enery might well amount to as much as four
goads, and by 2020 a2 much as lourteen
quads. That may not sound like much, but i
vou think of it in terms of oil, every two quads
4 veur represents a million barrels a day.”

And that's not peanuts! []
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HATIDHAL SECHERLPHIC

For more than 75 vears.

the name Cadillac has stood tor excellence.
Calling something “the Cadillac of its field”
is one of the finest compliments you can pay a product.
Through the vears . . . in each generation . . . there
has been a Cadillac right for its day.
And now there is a new breed

of Cadillac . . . superblyv luxurious, vet
engineered for the changing
world of today. Announcing . . .

1o become less dependent on
foreign oil. we need more than American ol.

We need American energy. Kf/ il /9 Z()

In the last few vears, Amenica s more domestic petrodeum, it's and the financial strength 10 go
dependence on o1l from other imperative that we also develop beyord petroléum—into coal,
countries has incregsed 10 more aother kinds of encrgy, urarium and newer forms of
than 4 per cent, and is still For example, there's enough EReTEY,
Erowing. codl and uranium in the LS 10 That's the best way 1o reduce
One way to reduce that depend-  meet our eénergy needs antil sokar our dependence on foregign odl,
ence 15 o conserve energy—1o use  power and other Tuels of the tuture .
it more wisely and efficiently can begin 1o play a significant role. Be 16 F\eat I—lame
And while compames such as We think it"s a good thing that LU
Ceonoco continue W search for Conoco has the skilled people Dhoang more with enenzy.

To bearn mpde aboul wihill e e oosng with enery, weie Dent ) Contnendal Oy Cormpiarty, SEnsong o 0504



-r . B aTa: E A car o elegance—with all the comfort, for the changing world of today—while
8@ _l- fj 11E)at (_..-{__.11- all the hxurv. all the ri:l.l!':'._-. _'-.'III"l I'I'-.in-:'T of Cadhl- ng traditional Cad I|-'|‘.-ZI ||I-_";|-'-  aaracd |

978 Fleetwood Brougham (pic- e huxury leaders  haw

eVille and Seclan deVille are bean Lrve them. And for another
. Responsive. Lively. Maneuverabie thiere s Seville v Cadillac. And the 1978 Eldorads
| the wavy—but hioaryvou can foel with front-wheel drve and a flair all its ow

Because Cadillac 1978 i= enginedred At yvour Cadillac dealer nomw




Is this another species
doomed to disappear?

P‘-.JIEI:L" OMN A LAVA BED, s Galapagos land jguana can

garve as a table for a tick-gating finch—or as a meal o
cats and dogs gone wild. A certury ago the glant. caclus-
eating hzarmds swarmed across much of the Galapagos
lzlands’ harsh terrain Today lhey survive only as solated
populations —viclims of iepacious introduced it

Assisted by a National Geographic Scciety grant. German-
hom roologist Dr. Dagmar | Werner has accepted the chal
lange of studying the life habits of these endangered repiiles
Lamping for weeks at a time on the wild, uninhabited isiand
i Fermandina. Dr. Wemer now carres her study o the nm ol
a ghill-fuming volcano. Contribute to the success: of suoh

timely research, Nominate a friend for membership today
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Why do so many women worry

about vitamins when they’re pregnant,
and stop when they’re not?

If you've ever been pregnant, or
plan to have a baby someday, vou
should know how important good nu-

trition 1s to health.

Pregnant women have substan-
tially lower vitamin levels than their
fetuses. This is because the growing,
unhorn child gets its nourishment
directlv from 1tz mother's blood.
So, while the fetus is getting the

lion's share of vitamins, its
mother is coming up short.
Before and after birth:
nuirition counts.
One third of all pregnant
women also have a tolicacid

vitamin deficiency, a condition

that could lead to certain
forms of anemia.

There is also evidence that
poor nutriticn in a pregnant
woman can affect Lthe transfer
of nutrients to the fetus.

Because of the importance
of vitamins during pregnancy,
the Food & Nutrition Board of
the National Academy of Sci-
eénces recommends a vitamin
intake increase of 25 to 50%.

Even after birth, vitamins
are important. Nursing
mothers who gre not receiving
adeguate nutrition suffer a re-
duction in milk. On the other
hand, an increase in the
mother’s vitamin intake
rapidly raises the level of
vitamins in her milk.

Vitamins are F

essential to everyone’'s
life and health. %
It's very possible to

come up short on vita-
mins over a period of

’

time with gradual depletion of body
stores, Then, once levels are gig-
nificantly depleted, noticeable
symptoms can result, You can lose
your appetite and then body
weight. Often increased irri-
tableness, sleeplessness ar con-
astant drowsiness occur, Lowert

of vitamin levels over extend
periods can change vour
body's chemistry and, in

turn, result in abnormal

metabolism.

You don't have to be
pregnant to need
extra vitamins.

If vou take birth control

pills you could need extra folic
acid, By, Bs, Byz and up to ten
times the normal amount of
vitamin Bg.

This has been confirmed in sev-
eral studies. However, vour own
phvsician should be consulted.

Men as well as women may
need exira vitamins,

If you drink, smoke, diet or hap-
pen to be sick, you may be robbing
vour body of vitamins,

There are a variety of ways to
make sure vou get enough vitamins.
First, eat a balanced diet and look
at the nutritional labels of the foods
yvou buy. Today, many foods are
vitamin enriched or fortified.

To be sure, vou can take vitamin
supplements daily, There are a
number of different formulations
including multiple vitamins and B
complex with C, as well as supple-
ments of individual vitamins,

Vitamin Information Service,
Hoffmann-La Roche Inc., Nutley,
New Jersey 07110

Qoo

Your health 1s our concern.



Rowan and Martin explain how the GE Weathertron
Heat Pump can cut your bill for ordinary electric heat 30-60°%.

L Danis The Getieral i1 the sumimeer 2. Dan: Even on cold davs, Veery ooften, that’s all it takes
Electric Weathertron  Dick: Like a fumace there's heat in the out to heat a bouse.
hetats your hame in mrd an arr conditioner side wir. The Weathertron  Diek: And no gas or oil
thie wiliter, Coods it I 0N, extracts this heat and shortage (0 worry about.

pamps it mneo the houke,

i
L
i

3. Dan: 1Then in the from inside the house to 4. Dan: *Saves you 30-60%  where yvou bve.
symmer, 1t works m re-  the outside. gin vour heating bill —com- - Dhck: Makes peniect
Vierae —it & a0 Air con- Ihick: E{.‘-ppq VOll Crtl- pared to prdEnaey electric LEfLsE L0 TN
ditinor—pumps heat fortable all year mound. heating, depending on

forr more prif ol sitrele B Ceemerad ierbru .'|I|'!:|'.'I'I|'|'FI.'I' Pirrk: HE..'F 4, Noom 2064, Livarrerl "._. FEED,
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THE WORLD'S GREAT ART
FROM THL

WORLD'S GREAT MUSEUMS

in 24 karat gold on sterling silver

An extraordinary cottection of one hundred beautifully sculptured art medals

portraying the grearest masierpieces Jrom the world s most famous museums.




- na

Subscription deadline: October 31, 1977
= B S =

T free Loiver 10 Pams. The Heremifoees m Lenin-
grad. The Rifkxmusewm in Amsterdam. The
Proclo in Madrid. The Uffizi in Florence. The Roval
Wosenwrm m Brussels, The Navtonal Galfery i
London, The Eevertanr Miasewm in  Cairo.  Fhe
{eropolls Musewrm in Athens. The Metropolitan n
MW Y 0Tk

These are the greatest museums m all the world
Each one the home of priceless art treasures that are
acclaimed and admored as the finesl masterpieces
ever created—the crowning achieverments of man's

AT ECTRILLS.
And now, the greatest works of -art from the

time i 4 urgue and endurnmng form. One hundred
wiorks of power and perfection—masterpieces of
every kind, from every era and every part of Lhe
world—captured [orever i a magmficenl new
collection of finely sculptured art medals

Masterpiccos—selected by a distinguished panel
The works of art to be portraved in this collection
have been selecied by an independent imternational
panel Of emmnent scholars and art stormns, And
their choices are Lthe result of careful and totally ob-
jective considerntion—one hundred of the most sig-
nificant and stirring works OF art ever created
Timeless masterpicees of every kind, from every
magor period in the glorows history of art— e ver)
hear that the gresl museums have 1o offer

Rembrandt’s haunting Seff-Portralr in Ol Age,

Subscription deadline : October 31, 1977

This exceptionnlly desirable Mint Edition of The
Warrld s Greal Ard from the Worlid sy Creear Mideiin
15 being made available for a very Iimited time. To
be accepled, the coupon below must be mailed no
later than October 31, 1977, Please note, however,
that no subscriber My SC{UIre s than one wl
n thas strictiv limited Mint Edition,

It 15 not necessary o send any pavmen! atl this
tume. Each of the medals will be alled 1o you
individually, prior W it shipment. But pléase be
sure to mal vour coupon by Uctober 2 1st,

INTERNATHONAL PANEL OF ADVISERS

The Frankiin Mioml gratefolly scknowledpges the papert usuistange
of 1he Tollwing detinguished prolessors in helping 1o select the

world™s great museiams will be captured for all

from London’s National Gallerv., Van Gogh's wirks homored in this collection
Beautiful and serene still life, frives, from The
Metropohtan Muscum ol Art, The exouc Flvng
Horze of Kaong, sculptured over two  thousand
vears ago and now displaved in Peking™s Imperial
Palace: Michelangelos Piera, Trom the Vatucan
collection. The divine Vemiy o Milo from The
Louvre, Ddirer’s poweriul wpondout Fhe Four Horse-
mies of the Apocalvpse, Trom the Brtish Museum
And masterptitces by Leonardo da Vince, Titun,
Gova, Vermeer, Botlicelli, Rubens, Raphael
Velarguer, Renowr, Rodim—the supreme masters

Professor Umberto Baldini— University of Florence
Professor Kavmond Bissell— University of Michigan
Frofes=or James Breckenmdge — Sorthwestern Umversity
Fridessor André Chastel — Uollegs de Frimee
Professor Fredenck Hari

Frofessor Frangis Huskel

Limdversily of Virgri
Cixford Ulmiversmy
Prifessor Ulpgo Progacel — Universily of Flience
Prodessor Roll Sackenheam
Professor Jumes Sayder— Bryn Mawr College

Accademiv of Arts, Didsseldord

of every age.

In all, 100 immorial works ol beauty and power SLTSCRIFTION APPLICATRON
Works that kave profoundly shaped the history of THE WORLD'S GREAT ART |:
art and inspired mallions of people throughout the PR ) :
world, And each will be beautilally and semsitiviel FROM THE WORLD'S GREAT MUSELUMS :
mterpreted m the medium of Gne medallic art e :

& & B I

Exquisite art meduls of precious gold and silver 'H”_'“' he J'"""'rm“""lr_""]l _'r"." Chctaber 31, 19, !
These exquisite art moedals will be meticuloushy Limui: One Mint Edition set per subseriber i
crafled by the master sculplors and engravers of Ibe | _I-.I M e a :
The Er: ; Py : = ek i be Frunklin Mint !
The Franklin Mint—renowned throughout the Erankiin Conter. Ponnsylvania 10091 :

wirld lor the beauly and lidelity of thetr medallic
art. Thus, each of these medals will capture the
very essence of the work portraved.

Those who act prompily have the opporfunty 1o
acyuire thes beautiful Mimt Echtion'tn 24 karat gold
electroplate on stecling silver. Furthermore, sub
seribers will be able 1o acquire this colleciion at the
convenient and systemalic rate of one medal per

Please pccept my subscoription for g Mint Edition st
% |II|||'|' Hll.'.'lrﬂ". Grvalr Art Irom the Waoelal
Afuseirny, conssting of OO mednls in 24 kamt gokd
eleciroplate on sterling sthver, o be fssued to me ol

Larital

the rate of one per month

| need @nd no payment ow, 1wl be hilled $24, 500
for cach medal m advance of shipment. A cusiom
desgned hardwood collector’™s chesd will be sent to

month, Amnd the onginal issue prce of $29.50 me separately ot no additional charge. and specialls !
for each precious gold on sterling silver medal written reference miterial will nccompany every medal '
will be guaranteed for every medal in the series. *Piie ey ptate welen b '
To posséss Lhese fine art médals = o own a
collection of great meamng and lasting beauty., A - b : -
treasury of fine art in precious metal, drawn from ::r
the fabulous art treasures of the world’s mosi -.I!H:__
IAMOoUs museums,
Such o collection will be o never-ending source of Aidddress

pspiration and cultiml ennchment for the collector
gndd his famly. For as you study these magnmficent
medals, vou and vour loved ones will gain an éved
deecper appreciation of the zreatest artishic gentuses
and thar mmortal masterpreces

State, Lip

whio ever lived
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Give acollege
ifreshman
our keys to success.

1
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‘Within a few hours of
where vou are right now is
one of the most extraord-
nary vicatwm places in the
wiirld.

A place with more sun-
shine than just about any-
where. (Uver 310 sunny
daysa year With an
average maxmmum temper-
atureof 77 degrees.)

A place with more than
1K) galf courses, from sea
level to 8,000 feet. Tennis
ranches that rank among
the best 1 the world.
Camping and spectacular
trails to nde and hike. Trout
stréms to fish. Mountain
slopes to skl Indian villages

toexplore. (hoet lakes to sail,

There's rodeo. Races.

Championship football. NBA
basketball, Major league
bazehall in spring traiming.

It's a place where there's

a0 much to see, all so close by,

You can breakfast in a cactus

forest in the morming and
have cocktails
in a ski lodge
that same
afternoon

{Thost towns.
Movie sel=
Desert wildlife museums
Historc missions. Indan
ruins. Art colonies. A world
of things you cansee. All
in the same day

It's slso a place where
you ¢an have a terrific time
doing nothing at all. Pull
on @ bathing st and relax
with us under the warm,
drv Anzona sun. Get a tan;
tke a swim; or just catch
a nap by the pool. Come and
relax. Ledve your watch
at home.

Come, enjoy Amazing
Arizona with us.

For more information.
send us a postcard: Anzona
Crfice of Tourism, 1700
West Washington, Dept. 130,
Phoenix, AZ 85007.







If you asked Edison about his
greatest invention, we don't think

hed say it was the light bulb.

We think he'd say something like this:

“Some people have called the light bulb my ¢reatest moention.

U'd have to disagree.

It wasn't the light bulb. Or the phonograph. Or the motion picture.

I think my grentest inpention was the commercial research lab. A place where |
could devell H all kinds of mventions.

[ butlt the very first commercial research lab i the country im Menlo
Park. New Jersey, in 1876

You could say that was the start of the General Electric Conpany.

But, of cowrse, [ didn't know 1t at the hme,

At Menlo Park, we had as many as 44 different inmventions under way at
the same time. Sometimes you couldn’t hear yowrself think, Of course, in my
case thdidn’t matter. "oe been deaf since | was tioelve. |

It was my goal to burn oul a mmor imvention every ten days and a hig
thing every six months or so.

Two of my big things were the light bulb and the power plant.

They had to be developed at the same time. Because 1 had no hope of selling
the light bulb if there was no electricity. And | had no hope of selling electricity
tniess there was a hght bulb.

The company I set up to sell the light bulb was called the Edison Electric
Light Company. Later, it became the General Electric Company,

Hotw did | get in the whole imventing business anywoay?

Jrrte frankly, | satw it as a way to nuake some money. When | was a
newsboy, I had a chance to learn that money can be made out of a little careful
thought. And, being poor, I already knew that money was a valuable thing,

Boys who don’t know that are under a disadvantage greater than deafness!”

The research tradition Thomas Edison started continues
today at the General Electnic Research and Development

General Electric laboratory has moneered many
acvelopments such as the x-ray, mdustnal plastics,
radio, television, the jet engme, Man-Made™ diamonds.

Progress tor People.
GENERALEBELECTRIC



A breakifast
haveto
be high in cholesterol.

The proct is in the Special K Breakfast!
A one-ounce serving of Special K
with }2 cup of skim milk gives you
|0 grams of protein® to start
oft your moming. Yeta
serving of Special K with
skim milk is low in cholestercl.
Make a bowl of Special K
a part of a complete breakiast.
And get a good breakiast
without a lot of
e cholesterol.

*The Special K
Breakfast
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The alls. O

uidmied? Or an efff
cient necessityyY Tou con argue
both sidies

Wheel-on-roil technology goes
back 150 years and maore. [n some
areqs trock squipment and termi-
nais show thelr years. Though cer-
tain lines are well run, profitable,
average retum is low. oeveral
rocds are in margina condition. It
cottld cost 7 hillion to modernize
our entire nelwork. sy 1
isn't worth It

But railroads provide o lus
clency lmportant an ene
gshort worid are Mmore
mobile but ralls move near 2,000

g
T W

i - H
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speeds to 340 mph. In ton mile terms
feriis corry al
city fredght. 80% of cur grain. Mor=

Ti=0

han 70%
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! o] Our naw OOrs, oo,
lumber and household appll-
ances. Other modeas would be
hard pressed to carry the load
should rails come 1o o hall.

What to dor Flrst recognize the

af all transporiction

impariance
modes. Then support programs
deslaoned to relax some ald noticns

aboiat how they must do business:

programs that will help mointoin
profitabllity. [t may reguire
changes by labor and man-
agement
But profitability s the key to an
gificiant, sell-suilicient aystem
nges in regulatior
inxing and nancing are
. neadad to let that happen

because Caterpillar
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nrocucts oo
opergls ransgorianon systeans ol
all kdnds — and e ona of the
country s leading sh
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There are
no simple solutions.
Only intelligent
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"Trains are
an efficient
transportation
mode.”
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Burning high sulfur
coal cleanly: it’s a hot
subject at Exxon.

The fiery column next to Exxon
research engineer Rene Bertrand holds the
kind of coal that could add pollution
to the air we breathe. But the coal here is
being burned in a new, cleaner way called
fluidized bed combustion.” In this process,
crushed coal is burned in a bed of lime-
stone granules while a stream of air is
injected into the mixture. The air causes
the powdered solids to behave like fluids
so they can be moved through the process.
Mast of the sulfur gases that are released as
the coal is burned react with the limestone
and do not escape into the atmosphere.
Later the sulfur can be recovered for use
as a chemical raw material.

Exxon's research affiliate built and
is operating a pilot plant for the U.S.
Government to demonstrate the fluidized
bed combustion process. Exxon is one of
several firms involved in a national program
aimed at developing this cleaner way to
burn high sulfur coal.

We expect the process will

| someday help electric utilities and industrial
1 firms make greater use of America's huge
resarves of high sulfur coal.

Exxon pioneered the development
of fiuidized bed technology for refining
gasoline and other fuels. Applying it in this

' new way to help satisfy our nation's
energy needs is a good example of how

experience in one form .~ 2e
of energy can pay @‘
off in another.




With style.

Business is good. You've got the momentum  mav not be able to reach today except by

oing. Now's the time to pull out all the stops. tme-wasting surtace transportation.
Few business mvestments let vou pour it on with The Beechcraft Duke takes vou to these
as much style as the hard-charging Beechcraft destinations in pressurized, air-conditioned
Duke. comfort at speeds up to 286 mph.
Move out on your own schedules. Nose out It seats six people in a superbly fumished
competiion by getting where you need to be cabin that can be custom-styled to reflect your

when the time is right, A
company Beechcraft is
todav's answer to the
curtsiled scheduleés and

personal good taste.

The Beechoraft Duke
i% a sophisticated but
uncomphcated arplane.

nising costs of public It's 50 easy to fly that

transportation. over TO0% are owner-flown
Yid vou know that by business and

there are more than professional men.

12,000 amrports accessible If pouring it om is your

only by private and

business aircraft?
These are potential

business destinations you

style, make your move now
1o get the information you

need Lo give the Beecheraft
Dike a realistic evaluation.

Learn to flv
and vou could win a
sall (KN airplane.

Gt all the details now
pbont the General Aviation
Mpnufacturers Association
TAKEDFF Sw cepilakes,
Ll BSR4 747D,
Yewilwer o (ormre ',_="'|ﬁ_7:-_ toll free, (In hinois, call
e R I T e 800-3224400) und ask for
BT e BEECH TAKEOF¥

] !
_I ] tnforrrion.




A simple truth about color TV:
You don’t have to settle for a color
picture that won’t stay right.
Zenith’s Color Sentry controls
and corrects your color picture.
Thirty times a second. Think of it
as a TV control room in your set.
To give you that great Zenith
picture—automatically.

i
COLOR SENTRY

mthh&uﬂnmpﬂm

Color Sentry available in 13" th h 25" (diagonal) screen sizes.
Shown: The Reynolds, $J2543E, with [:linuﬂgmm nftnplﬂd:ﬂzs:
front and base of simulated wood., Simuiated TV picture.



THE ROYAL CANADIAN MINT AUTHORIZED BY THE GOVERNMENT OF CANADA
ANNOUNCES THE 1977 5100 22 KARAT GOLD PROOF COIN

AS A TRIBUTE TO HER MAJESTY QUEEN ELIZABETH [l UPON THE CELEBRATION
OF HER SILVER JUBILEE
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From lizard skins
and human bones
man creates music

EfFfietdN I wET fanls

Small arched harps like the one
below are heard throughout cen-
tral Africa. One tribesman moay
baild its soundbox from o dried
gotrd or a turtle shell. Anothes
will carve it. ns this one was_
from a block of silver cottons
wood, covered with the skin of
a male monitor lizard. The five
h[l'lllg:'i- rLE g -I.!ll'-lji'l'l'iﬂ':p wWIire r-L'ir
strimgimg beads, picked up at 4
trading posL

In Burma, 4.500 miles away,
a similar hand-held harp, the
melodious saung-gank, is n little
larger but vastly more elegant:
its strings are of silk.

The “strings™ of Madagascar’s
zitherlike valife ore actually
leng shivers of wood, partly
liffed from o length of bamboo
but kept tightly fastened at
efther end,

Most wind instruments are
simpler o make, In Chicago, o
|'|ﬂ}' bBlows across the lop of &n
empty bottle. In Missoun, he cuts
n willow whistle, On the island
of Tonga, a section of bamboo
becomes o fareufongl, Or nose
Mute. Iis pliantive notes breathe
music into the morming air.

In the Himalayas, n horn
made of the thigh bone of a
long-deparied monk calls
Tibelans (0 prayer.

Beneath the melody lies the

beat, and primitive drums every-
where express it with intensity.

Nigeriit's “talking drum," the
ivalu dundiin, a large, double-
ended instrument, is squeezed in
the middie to tighten the skins on
gither end. A powerful Yoruba
drommer ¢an thus change
pitch &5 much &8s an octave.

In Trmidad the top of an
oil drum, tuned by heating
and himmenng. produces
the now-familior calyvpso
rovihms of the steel drum. A
drum only in appearance. it
functions maore as § one-piece
Kyviophone lmd out in a clrele.

From conch' shells and Kero-
sene cans, from taot strings and
hollowed sticks and skins
strefched tight, from seed pods
and silver bells and pipes of
clay, man, it seems, will alwavs
find 0 way [0 create music.

['he ingenuity of man in all
parts of the world—readers find
renewed evidence of it ench
month in the puges of
NATIONAL QEOGRATHIC,

............



Egyption Cod
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Sculpture & Jewelry
kKeplicas from Authentic

Museum Treqsures

Cur sumpiucus full-color cotalog
spxans 5000 yvears of art with some-
thing for every taste al surprisingly
rmiociest cost. Choosa from hundreds
of hand-crafied authorized repro-
ductions of art from the worid's great
musaums. sand 3] 1o

Museum Collections

Dept. NG, 140 Greanwich Ave.
Greenwich, Conn, 06830
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ANNOUNCING A NEW
GENERATION OF
SLIDE PROJECTORS.
AND A FREE OFFERTO
SEE HOW GOOD THEY
ARE FOR YOURSELF.
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PPG believes
windows should become
working parts of your home's

energy system.

Wheather your home s in
the south or the north, PPG
NAas an energy-saving envi-
ronmental glass for your
windows and shding glass
doors

VWhere the climate is biis
Laring. you Can Save amr
conaitioning costs by as
much as 20 percent by let
UNg your home weaar win-
dows and patio doors made
of Solarcool® Bronze reflec-
tive glass instead of clear
glass.

Newest in the PPG line,;
on uftraviolet hght, too,
which 15 a major cause of
fading. Its beautiful mirrored
tace provides comparative
privacy. and by reducing
gilare makes it a lot nicer to
0k out on & summer's day
nsulating glass uses two
sedled panes to bring breath
faxing winter scenes indoors
whileg you breathe in com
lort. Since it reduces heat
Ioss through the glass more
than 40 percent, it obw
QUSY saves anargy. |1 cuts
messy condensation, And i
YOu wani 1o .5ave even more,
aad storm windows for
Irple glazing

Lat PPG glass become
part of your energy-saving
system. Write for a fres
copy of our Solarcoo! ides
ook : "Best (Glass Under the
Sun.’ PPG Industries, Inc..
Uept. N-410, One Gateway
Center; Prttsburgh, Pa.

10222

PPL: a Concern for the
Future
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