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HIS FIRST ISSUE of our 89th year of
publication takes us on a journey to one
world never béfore seen close up—Mars—
and to another seldom glimpsed by United
States journalists in the past 16 years—{uba

The difficulties 1o reaching Mars were physi-
cal, and they were overcome by the highest tech-
nology of which our society is presently capable.
The results are nothing less than stunning. To
ook upon this rust-red alien world with the clear
eves of modern space technigues is an experience
that ancient mvthology reserved only for gods
Then. to probe and assess the Martian soil for
signs of life, as far away as 235 million miles, so
enlarges human capabilities that we must won-
der why we cannot apply some of that power to
profdems that plague so muny earthly cultures

The difficulties in reaching Cuba were, on the
other hand, political. Tt is, after all, right next
door, That door was open to UL S, reporters for
only two vears after a leftist government in 1059
replaced a regime widely regarded as needing re-
form. The door was slammed shut by the Bay of
Pigs invasion in 1961 and the later confrontation
between the U. 5. and USSR over placement
of offensive missiles on Cuban soil

The years have flown so fastitis hard to grasp
that the charismatic leadership of Fidel Castro
ts now in its 18th vear, and that Communism
seems firmly anchored in the Caribbean. In 1976
free-lance writer-photographer Fred Ward ob-
tained permission to travel freely in Cuba, to
interview whom he chose, and to spend as much
time as required. That proved to be nearly three
muonths. We think his article (page 32)1s the most
balanced and accurate we have vel seen.

Mr. Ward describes life in Cuba today as
marked both by commitment to the ideals of the
revolution and by [(rustration. In the end, the
many social services, including all medical care,
are [ree, but speech and thought are not, party
rule iz absolute. While education has gone for-
ward by impressive leaps, shortages of both
housing and consumer goods plague the plan-
ners, and only continued massive subsidy by the
Soviet Union keeps the Cuban economy afioat,
Though beset by problems, the Cuban socialist
state advertises itself to other small, strugeling
nations as an alternative to the malitary dictator-
ships that abound in Latin America

| can think of no better way to indicate the
possibilities—and problems—aof our time than
to begin 1977 by portraving these two worlds
that have such different things to say about

our century. i E ' i i
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MARS: OUR FIRST CLOSE LOOK
I-As Viking Sees [t 3

A red landscape dramatically shaped by valcano,
wind, amd witer is confirmed by the elecironic ¢ves
and arms af NASA spacecraft far from home.

11-The Search for Life ¢

Kewv experiments by the two Viking landers focus
on the bagic, still wrresolved question. Science
writer Rick Gore looks gt preliminary resulis.

Cuba Today 32

Fraom three months of wnrestricred rravel and
countlesy interviews—including one with Fidel
Caxtro himself—photajorrnalist Fred Ward
reporiy on evervday fife in the only Communist
mation in the Western Hemizphiore.

Puget Is More Than a Sound s

Al the sea gate of the nafion's Northwest,
William Graves and Davidd Alan Harvey find
intitedocr-oriented cities, nnspoiled shores,
and a growing concern for 10morrom,

The Gentle Yamis of
Orchid Island o8

Wide ocean and a speck of land frame the
warrld of an dncient people of the western Pacific.
A pivture story by Chang Shichiia,

Pakistan's Wild North-West
Fronuer

frunfre and eve-forsan-eve justice soill rule
tribal enclaves of a border provinee where the
Khvher Pass carvies sears of fanviasion and
vicdence., Mike W. Edwards and J. Brice
Baumann roam Kipling country.

Mystery of the Medicine Wheels 140

Astranomer John A. Eddy believes early Plalns
Indinny. ised hupe spoked circles of stoney (o
keep track of sun, stars, and seayons. Photographs
by Thoman E. Hoaper.

COVER: Viking's-eve view of the Martian
swrfuce bears out the planet’s mickname: 108
really red, from a pervasive coating of whar
carthiings know ax rust, Photograph by NASA.






| MARY

AS \iking
Sees It

Onbitens and landens of
two NASA spacecraft
photognaph and examine
the ned planet as

neven befone, solving
some old puzzles and

ngvealing new ones.

Slanting sunlight accentustes foot-higl
wialders in the red Martian desertscape (left)
where Viking 1 landed The planet shows
15 pitted (ace (above) to the approaching

t. Clouds mantle the north; frost







ISSION INCREDIBLE:
After curving voviaees of
nearly o vear aned almost

half a billion miles, the twi Yi-
king spaoectadl luawled on Mars

Cin July 20, 1976, Viking | sel
down safely on Chryvse Planitis
in the northern hemisphere, af-
teer three sites hadd been rejected
as unexpectedly dongerous

Scientists it the jet Propul
ston Laboratory in Californin
hied even more trouble chixs-
ing a landing site for Viking 2
Cirbiting comeris: scanned 1.7
milhon square miles. Utopua
Planitia (below) appeared to be

relntively smooth, partly gentle

ol dhines. Some team men
bers still thought it oo =Ky

As on other major guestions
deft), the team was polled by
project leaders. The decision
land at Utopia Planitia; any
delny might overtax the ex
hausted) fiehl team
Un September 3, 1976, Vi-
king 2 landed tipsily, ome legup
on & boulder, facme & jumble of
volcanic mcks (above),







A TIAN DUSK  Lingers
mecler mn eerie fnlse sunse
above ), Computer ausmen

tion of & chm twilight
torming up
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Sifting for Life in the
Sands of Mars

By RICK GORE

W ATIO AL R AT N TRF]

UDDENLY the smooth sands of Chryse
were not what they had seemed. For al-
most avear the ghittering Viking | space-
craft, followed closely by its ldentical
twin, Viking 2, hard been on the wing

Behind lay nearly half a billion miles of space
Ahead lay perhaps the most astounding de-
tective storv 1n the story of science; the
search for hife on Mars.

But as Viking | swung into arbit around
that small mddy plinet last June, and its
cameras began taking close-upes of 1= prime
lardinge site an the Plain of Chrvse, mission
planners at the Jet Propulsion Laboratory in
Pasadena, California, prew nervous
wis showing a far more rueged and bewilder-
ing face than had been imagined.

It was not thnt thev had expectisd & gentle
planet. Four vears earhier Manner O had dra
matically dispelied that notion, photograph
ing towering volcanoes, wome perhiaps still
active. Une, Olympus Mons, 15 three times as
high as Mount Everest (pages 28-9). Manner
hael also revealed a migantic canvon system,
Valles Marnens, as much as four miles deep
and 130 miles wide, and as long as the Unitid
States 5 wile®

Mariner 9 pictures showed channels that
looked like old rnverbeds. Some scientists still
rejected the idea that water could have flowed
on dust-blown Mars. Today the thin Mar
tian atmosphere—a hundred times
than earth’s—is too cold and the atmospheric
pressure too low for water to exast for long, if
ever, as a liguid.

However, if in the distant past rivers had

Murs

Y

et |

mdeed fAowed in those channels, mission
planners reasoned, there should be nsmooth
lasin of sediments near their mouths. Several
of these “river” syvstems Howed onto Chryse
Flanitia. Finding g safe plonce Lo set thelr cral
down was the Viking teqm’s first priority. So
a landing site had been chosen near where
those channels broke onto Chryvse.

Surface Features Tell of Deluges

Hut in late June Viking's close-ups revealed
disquieting features not far from where Vi-
king 1 was scheduled to land, features that
ledt little doubt that Mars hard once seen
water—incredible amounts of it. Those mys-
terious channels, Viking photos suggested,
had been carved by rasmng. cataclysmic floods
a billion or more vears g=o

Upland from Chryvse lav a great chaoti
region of deep cracks and collapsed terrain
Heating from deep within Mars, geologists
speculate, had melted a huge mass of subsur-
face joe Millions of tons of water haed burss
suddenly from the ground. Rivers that may
have been 15 miles wide and hundreds of feet
decp tumbled  and crashed down  toward
Chrvee, carving cliffs and gorges near where
Viking 1 wns to lnnd

Viking geologists now saw 4 hodgepodlze
ol other features nearby—setched tablelands,
deep craters, big pits, and odd knobby pirotu-
berances—ithat they could not reachly explain

The cameras of Viking, even at the 950
mile low point of its long elliptical orbat,

*aee " Jourmiey to Mars™ by henneth F. Weaver m the
Febimmry 1073 NaTIoxNAL GEDGRAFHNR



would not allow scientists at JPL to detect
features smaller than the foothall field in the
nearby Rose Bowl A rock only a foot high
could puncture the electronics-laden belly of
Viking's lander. Whatever created the craters
and other features now apparent in Chryse
could also have littered the landscape with
large and jageged boulders us vet unseen,

Anxiety Over Landing Site Mounts

Viking's Fourth of July Bicentennial birth-
day landing was promptly postponed. For
three weeks mission planners, their careful
umetahles shattered, agoniged over alternate
sites. They scanned some 500 photographs
covering a territory about the size of Texas.
They bounced earth-baszed radar beams off
different sites to measure their comparative
roughness.

Project planners wanted to land Viking 1
before Viking 2 arrived in Mars arbit in early
August. 50 they finully opted for a best bet
what they hoped was o fiat expanse of Chrvse
Planitin, 560 miles from the original site.

Amxiety skittered through the cornidors of
JPL when 1 arcived in mid-July. The National
Aeronautics and Space Administration had
spent a billion dollars on the Viking missions.
The project team, led by James Martin of
NASA's Langley Research Center, had in-
vested elght yvears of their lives

“What if we land on a big boulder?” wor-
riedd Gientry Lee, the curlv-haired director of
stience analvsis and mission planning. “What
if we land on the side of a crater? The lander
can't stand up on a slope of more than 30 de-
grees, What if it just sinks m the dust?*

The landing process itself would be tech-
nically complicated. Descending through the
Martian atmosphere is much trickier than
landing on the airless moon, The Soviets had
tried to land on Mars four times, twice in
1971 and twice in 1974, In 1971 one lander
crashed and the other stopped sending back
data after only 20 seconds. One of the 1974
attempts just flew past Mars. Instruments on
the second fuiled during descent, after trans-
mitting usable data for a few seconds.

At 12:47 am. Pasadena time, July 20—
seven years to the day after Apollo 11's Eagle
had landed on the moon—flight controllers
ordered the Viking lander, an awkward-
lonking bird about the size of a jeep, to sep-
arate from the orbiter and begin a 30-minute

10

engine burn that would take it out of orbit.
Some three hours later the lander popped a
parachute for one minute. Terminal-descent
engines slowed the craft furtheér to five miles
an hour (painting, page 13).

Then at 4:13 Mars time, on an early sum-
mer afternoon, the bird alighted, as gently as
vou or 1 might hop off a kitchen stool, on a
rocky, rolling plain.

It took 19 minutes for the news to travel
through space from Mars to Pasadena. When
flight controller Richard Bender announced,
“Touchdown! We have touchdown!™ wild
whoops filled Mission Control. Men hugged,
Champagne corks popped, and Gentry Lee
tugged at his long hair and wept with jov

Within an hour Viking’s first picture from
the surface began to form, one thin strp at a
time, on television monitors at JPL. “This is
‘supernominal’!™ said I, Thomas Mutch,
chief lander-imaging scientist, as the first
crisp black-and-white picture of the Martian
rocks around Viking's footpad developed.
“The camieras didn't work this well on earth.”

As he watched the next picture, a pano-
rama of a rolling plain littered by strikingly
different rock types, Mutch could not contain
himself. “It's just a beautiful collection of
boulders. A geologist’s delight! 1. .. don't feel
like talking right now, This is just incredi-
ble good luck.”

Good luck indeed Not ten vards from the
lander sat a ten-foot boulder, Inter nicknamed
“Big Joe." Ten more vards and triumph would
have been catastrophe.

The geolopists' luck, however, was in the
varety of rocks.

“Fd expected to see maybe halfl a dozen
rocks, all pretty similar,” Dr. Alan Binder,
a team geologist, told me. “And there was this
forest of thousands of rocks. We'll never ana-
Ivze them all, but I see at least 30 kinds.™

Such variety on a site selected specifically
for its blundness means Mars must have a
rich amd complex geological history indeed.

Red Terrain and an Ornge-pink Sky

By the next day Viking 1| began sending
back color pictures of a rusty vista. A fine
orangish dust covered the ground It lay
in drifts behind rocks and mantled many of
the boulders. Actually Viking was fortunate

enough to be sitting atop two major surface
materials of Mars; it had one footpad on

National Geographic, January 1977



firm ground and one buried in Sour-fine silt

To evervone's surprise, the dust in the ar
hung like & hazy smog, scattering sunlight
and thereby making the sky a creamy orange-
pink and a hundred times brighter than the
faint blue that was expected.

To my earthbound eves, the Martian land-
scape on the TV momtors looked no less
hospitable than the deserts of our own South-
west. However, the pictures could not reveal
the intense ultraviolet rays from the sun thist
were searing the landscape but from which
the teone in our atmosphere shields us.

Data soon convinced me bow uncomfort-
able: man would find the planet. The atmo-
sphere checked out to be noxious—95 percent
carbon dioxide—and on that summery day
the air temperature ranged from —86°C
(—123" F.) shortly after dawn to & mudafter-
noan high of =317C. (247 F.).

Air May Have Once Been Earthlike

Viking scientisis had predicted these harsh
conditions. Many felt that, even had hie once
existed on Mars, its chances of surviving
today were not good. Nevertheless, Viking's
early data offered a few hopeful signs.

For one, the Martian atmosphere had been
thought to have virtually no nitrogen, which
15 by far the major component of earth's air
and an essential element for any life biologsts
can imagine. Now, Viking's instruments re-
ported that the atmaosphere of Mars 1= nearly
3 percent nitrogen—enough to support vert-
table jungles of life.

Moreover, atmosphere specinlist Michael
McElroy of Harvard University guickly cal-
culaterd. from readings taken as Viking passed
through the upper atmosphere, that Mars had
once had much, much more nitrogen. Massive
amounts of the gas have escaped from the
planet into space. In fact, Dr. McElroy con-
cludes, the Martian air was once predomi-
nantly nitrogen. And so, perhaps, some three
billion vears ago, the atmosphere could have
been almost earthlike: warmer and heavy
chough for rain to fall, for rivers to flow and
—just mavhe—{for life 1o have developed in
some sea that has long since evaporated.

Until recently there was scant reason to be-
lieve that Mars had ever had a primordial seq,
where life's basic chemicals could become ar-
ranged into primitive living organisms, such
as most scientists speculate occurred on earth.

Nifiing for Life in the Sands of Murs

What would have happened to all that water?
Mars appeared much too dry.
Viking has helped overturn such thinking.
“Evervwhere we look on Mars we see evi-
dence of water,” Dr, McElroy told me. “Al-
mosl every guestion now 15 water related.”

Martian Water Seldom Flows

But Martian water todlay does not exist in
its most familiar carthly state. At low Mar-
tinn temperatures and pressures, it is virtually
never liguid. Like frost, it changes directly
from vapor to ice—and back again.

Viking's water-vapor mapping team, led
by Dir. Crofton Farmer, has watched Martian
ice turn to vapor each day as the sun heats
the surface, and then turm back to ice as eve-
ning chills the ground Indeed, Viking's
cameras photographed e fops forming in
Martian craters (page 22). They also zaw
clouds of water ice

Muost significant, water-vapor mapping by
[ir. Farmer and mirared temperature read-
mgs taken by Dir. Hugh Kieffer proved that
the permanent ice cap around Mars' north
pole is made not {rom frozen carbon dioxide,
as many scientists suspected, but of water 1ce.
The minimum temperature an the north polar
ice cap during summer, Dr. Kieffer {ound,
was —73" C. Carbon dioxide would evaporate
at that temperature. Therefore, while carbon
dioxide surely freczes out of the atmosphere
to create caps of drv ice on both poles in their
respectivie winters, the massive permanent
cap in the north, at least, 15 all water in sum-
mer. That's enough water to form an ice cube
an estimated twenty miles on a side.

Water also appears to be locked into the
ground like the permafrost in earth’s arctic
regions. For example, orhiter pictures show
a peculiar thick flow from many meteorite
craters (page 27). Normally a meteorite ejects
rocks and boulders in i predictable patiern.
But it looks as if a blazing meteorite, when it
made one of these craters, melted the perma-
frost. The resulting ejected shudge, as it hit
the groumnd, sloshed like a wave across the
surface, then refroze.

No one knows how much water is frozen
in the ground, but the permafrost layer could
be kilometers thick. Water also seems to be
bound to minerals in the rocks and m the fine
soil particles as well

Furthermore, upper-atmosphere readings

3



suggest that water has escaped from the
planet over the eons. Ultraviolet light breaks
H.0 molecules into energized hydrogen and
oxygen atoms in the upper atmosphere, which
then have enough velocity to escape the grav-
itational pull and wander off into space.
Newly discovered upper-atmosphere dy-
namics can lead to startling speculations.
Dr. McElroy, for instance, suggests that Mars
could once have had a great deal of oxygen,
compared to less than one percent today.
“It's a distinct possibility,” he said, “that
oxvgen could have at one time been a major
commponent of the Martian atmosphere.”

Iee Age Prevails on Mars

The speculation about climate changes
and past atmospheres is critical to Viking's
most burning question: Does Mars have life?
It would be easier to imagine life there if the
climate were occasionallv less hostile.

Mast scientists believe there have been al
lenst several episodes of different climate on
Mars, and many helieve that the last was any-
where from a billion to three billion vears
agn, This beliel is largely speculation. There
15 no reliable way to date accurately the sur-
face features seen thus far from either lander
ar arbiter.

Viking geolomst Harold Muasursky, how-
ever, believes he can pick out in orbiter pic-
tures “microchannels” that could well have
been created by the runoff of rainfalls, in-
cluding some 1in more recent times

The two Vikings measured very different
temperatures as they passed through the
upper atmosphere. What that means is still
unclear, but it might indicate that the forces
thiat govern the Martian atmosphere are deli-
cately balanced. Perhaps Mars experiences
brief violent changes in its atmosphere as
peculiar 1o its normal milien as thunder-
storms are in a terrestrial desert

Probably the freeze-dried Mars we now see
15 1= normal self. Mars clearlv seems to be in
an ice age, as 15, technically, the earth. “Look-
ing back over the earth's history, having gla-
cial joe caps at our poles is very unusual,”
explained Hal Miasursky. “1f we have such
unusual situations, mavbe Mars for brief
periods is a very hospitable place™

Even before the hiologists had begun their
tests, Viking 1 had shown thal, as Dr. McEl-
roy putit: “The elements in the chemistry set

I'!I'

are there We have water, we have carbon,
we have nitrogen, we have sunlight. The only
real remaining question is whether the Great
Chemist was there putting the elements to-
gether in the right way."

How do you look for life on Mars? Clearly
if there were large creatures like Edgar Rice
Burroughs’s green men or H. G. Wells's oily
gravish earth invaders lurking about, ar if
there were a cactus patch or two, the camerns
on the landers could take their pictures.

Un - earth, big complex creatures cope
poorly with harsh conditions or with dramatic
changes like the daily Martian temperature
swings. But bacteria can live in steaming hot
springs or on polar e, Simple plants and ani-
mials can be readily frozen and thawed.

Mot ondy are small organisms more adapt-
able to harsh conditions, but they might be
able to exist in an enviranment of little or no
oxyieen. And they could hide under a grain of
sand to escape ultraviolet radiation,

Further, small creatures do not need s
much liquid water. Perhaps on Mars they
could eat the permafrost or the dust grains
that have water molecules bound to them.
Or swim in the sludge that might sometimes
form on summer days when a dust cover ab-
sorbs enough heat to melt the ice beneath it

“Microbes are the Inst survivors in g harsh
environment,” sairdl Dr. Norman Horowitz,
a ologist at the California Institute of Tech-
nology. YAll we need to find is that one last
species.™

Life Search Focuses on Carbon

S0, given that Martian life, if 1t exists, is
microbial, how do vou detect it? “Sending
a microscope to Mars might not reveal any-
thing,” zaid the biology team leader, Dr
Harold Klein, “because the shapes of so many
organisms on earth don't say anything about
whether they are alive”

Viking biolomsts had decided that life on
Mars, like life on earth, would revolve around
the ¢lement carbon. We tvpically think of car-
hon as the black, sooly remnant of a fire or
the tip of a graphite pencil. But it is much
mgre than that

“Carbon is almost infinitely flexible.” ex-
pained Viking's chief project scientist, Dir.
Lrerald Soffen. “Not only can carbon atoms

make long chains, but they have hooks that
can attach many  (Continued on page 23)



arhbit

Viking 2
[anding Site

Utopia Planitia,
8.0 N, 225.7T W,

L1 n
We have touchdown!

0 ENTER ORBIT, Viking 1 fires its hraking

engine (1), Landing-site safety check complete,
the orbiter relenses the lander, cocooned in o sau-
cerlike. protective aeroshell (2) Since it tokes as
long as 22 minutes for a radio signal to reach Mars
from earth, a computer in the lander masterminds
the lnding sequence

First. it ignites the de-orbit engines that nudge

Valles Marineris

=

Ferry mission complete, ~
the crbiter will continue to
circle Mars, snapping high-
resolution photographs

of the planet's surface

for up to two years.

S
.{
..*"'*
-

E Orbiter raleases lander
Inside zaroshell

d Lander flips ower;

de-orbit engines fire

1 Entry into the
Martian at mosphers

o

E
’.:!f"!‘
E Parachute de and 1
asroshell shinld jottisons :
at 19,400 feet ( A

B Terminal-descent "Fﬁ-‘
engines fire at '3

4 800 Feat

landing

Chryse Planitia,
22.4° N, 4807 'W.

Pt ilas @y dijEan @iie

the aeroshell oot of orbit and mto a lnndmg tra-
jectory (31 As the seroshell plunges into the Mar-
tian atmospherse, frichonal temperatures up Lo
15007 Celsiuz (2,730° F.) sear the ablative shield
(43 When the aeroshell has showed to hess than 600
miles an hour, the computer deploys a parachute
for further braking and jettisons the protective
shield (31 Later, the parachule is reléased

Terminnl-lescent engines (6) slow the lander to
five mph and triumphant teuchdown (7)
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"I almost expected to see camels.”” sald 4 Viking scientist of the windswopl. rick
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pxygen and give off carbon dioxids
It's the same with microbes. As
thay metabolize, the ¥ CONSUME and
produce gases that can be
measirad.

The as e |_.|‘.3r|-._:||,' iaE X!
expariment looks for changes that
Martian microbes might cause in
nas levels aver a fong pariod

Sall is placed in a test chamber
(A, sealed to prevent gas lsakage
A nutrient is added n twe phases

In the “humid mode, " just
encugh nutrient flows to the
pottom of the chamber to humidify
Lhae gl (B, I the soil contamns
dormant spores or seeds, the water
vapor might awaken thaem. A gas
chromatograph measures the
gases. Certain rises or falls would
indicate biological processeas
wit mode,  nutrient
saturates the soil 1), Measure
ments last for several months

I tha

Fiur Ea*.'|':.- riegiits of thess {hroo

tesln ane pages 23-26, |
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Frncticing o dig, n Viking
lunder at the Jet Propulsion
Laharatory (above) extends
Its surface spmpler over sim-
ulated Martian rocks—5Siy-
rofcam-—to sCoop simutinted
Martian soil—earth sand

In this manner, techmn
cians rehearsed operations
on earth before Viking per-
fllTI'I1|"|'| them on :I||I.'|,E'-

CAMERA
TEST TARGET
y
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In addition w the bbiolosy
instrument and two Cameras,
the jeep-size lander carries
other  devices (below) o
cample weather, analvee
sl o atmosphere, and re-
cord noy selEmy remors

Dt froun the lests are
stored  on meagnetic  tape,
then tronsmitted to the or
biter for relay to earth

HIGH - GaMN

—— ANTENNA

BIOLOGY PROCESSDOR

GAS CHROMATOGRAPH
MASS SFECTROMETER
FROCESSOR

F

METECOROLOGY

ASSEMBLY

TERMNAL -DESCENT
EMIGINE

iy \
|"III f.‘ PIVOTING CARER A

After trenching the face of Mars, far left, the Viking 1 lander's soil sampler
quietly awmts further instructions. But the dirt it dug went on an amazing
chemical rampage inside the lander's biology instrument. Scientisis were
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cautious about Interpreting earty resolts as evidence of e, Perhaps, they theo

rized, the nutrients or water used in the tests trigeered oxidizing compounds

that do not ocour naturally on earth but mav be present In Martian so|



Setting foot on Mars, the Viking | lander
rests one Jeg on solid, rocky ground (below),
bhut another sinks to it “ankle”™ I powrlen
dirt (bottom)

I het happy accident gave sclentists i ¢lose
up look at two vanetes of sl Oy enoasgh,

they observed many dust-sire partscles here
ani elsewhere al the =ite, bul no sand-size
particies One vealogtst speculated that grains
of sund, whipped by winds up to 250 miles an
mour, may be pulverized by collidiing with rocks
such windblown particles muay hive eroded
rocks (right) at Chrvse Planitin and scoured
out the depression around the big rock at cen
ter. When the lander touched down, small sus
Iace fragments scattereed and pitted the sol

|_|':|-.-|.': |'|l|r-.f f||,"|. ||-. mone iTqu-l'j_ gant cust storms
e wrhen the arhit of Mars bronses i negres
the =un. A< seen in these 1973 pactures supplied
b Lawell Ob<ervatory icight), such storms can
erivelop the plinet. Scientists eagerly awail

Hew stk expesctesd (hid areeinee =0 that they

can monior it with Viking's instruments
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II the volume

of Mars; our planet has -
n dense atmosphere nch i water
vapor that protects and nourmshes
ffe. A band of orone, thickest
puhiout 15 miles above the surface,
shields peninst the sun's deadly

ultraviniel raye

An earthling must climb 21
miles Do experience the atmospher
¢ pressure on the surface of Mars
In such thin atr, blood would boal

M The recd planet
ﬂlls probablv has a .
Lthick. rocky crust. becanse,
being smaller than earth, it
colied faster
The Martian orone region begins
al ground level, but there f=n'
enough oeone w block out ultrp-
violel rays. Many earthly mibero-
organisms would die In seconds
Viking move soentists the fhirst
proal of mitrogen in the Martan
atmosphere, and detected slgnifi-
cant leakape of the gas into space
They deduced that Martian mir
wias once much denser, perhops
dense enotgh to permit rain 1o fall
scientists also found (ast-moving
atmospheric “tides,” able o pro
pel o gas molecule in & few days
Irom the surface toa level known
as Lthe lurbopatise, where goses
cease Lhetr turbulent mixing (n
earth that takes about a century
From orlat a camern <hows how
morning sun warms the ground
ibelow, left), vaporizing frozen
wialer that recondenses in low spots
ns patches of fog (armows, helow),




(Continued from page 12)  other atoms and
make an endles number of configurations.
Only carbon can provide the incredibile vari-
ety of molecules needed by any living organ-
isms we can conceive of.”

Molecules built around a carbon base are
called “orzanic.” Organic molecules are the
stuff of which all biving things—microbes and
mice, mushrooms gnd men—uare macde.

Key Tests Seek Vital Processes

Living organisms process or create arganic
compounds in two important wavs. They
break the organics down to derive energy. A
chemist would call this process “oxidation.”
Some organisme synthesize, or create, new
carbon compounds. To a chemist this process
would be called “reduction.” Oxidation and
rechuction are diametrically opposite reactions.
Thev go on concurrently in living creatures

S0 Viking biologists devised three tests
that would look for these processes in organic
compounds (pages 15-16),

Cne test detects whether anything in the
Martian sandds takes carbon gases out of the
air, a5 plants do on earth, and butlds organic
compounds from them.

A small sample of soil is placed in a sealed
chamber. Carbon dioxide amnd carbon mon-
oxide are pumped mn, The carbon atoms are
radioactive, so they can later be traced and
counted. A lamp simulating the spectrum of
sunlight on Mars, excepd for ultraviolet com-
ponents, is turned on If there are Martian
arganisms in the soil, they should begin tum-
ing the radioactive carbon gases into the
organic molecules they use.

The sample incubates for 120 hours, and
then the radioactive atmospheére is flushed
out of the chamber. The soil 15 heated to pyvro-
lvze, or decompose, any micrabes and the
organic compounds they might have made
into organic vapors. Any of the organics made
in the previous 120 hours would be radio-
active. If a counter detects significant amounts
of radhoactive vapors, the blologists could
conclude that the “hot" orzanics were made
by living beings. This test, devised by Dr.
Horowite, is called the pyrolytic release, or
PR, experment.

Another test, the Inbeled release, or LR, ex-
periment, developed by Dr. Gilbert Levin of
Biospherics Incorporated, looks for a type of
metabolism typical of animals on earth. That

is, when we burn, or oxidize, food, we release
carbon dioxide in the process,

A soil sample is slightly moistened with a
broth of seven simple organic foods, foods
that would be rapidly eaten by most micro-
oranisms, or “bugs,” on earth. Each food 15
constdered “labeled” because itscarbon atoms
are radioactive; 5o 1f a Martian bug eats the
radioactive food, it will release radioactive
carbon dioxide, whose emissions can be
counted, as o waste product,

Third, there is the gas exchange experi-
ment, or GEX. In GEX an instrument called
a gns chromuatograph simply measures how
the levels of biolopically important gases
change as, first, a 20il sample 5 humidified,
nnd then submerged in what has been mck-
named “chicken soup.” Chicken soup 15 a
solution of almost every nutrient a microbe
could conceivably eat. “It's <o rich we could
live on it,"” said Dir. Klein

The GEX sample is merely humidified at
first because Martian organisms are perhaps
like =pores or seeds that can hibernate for cen-
turies, awakening anly when there is mois-
wre about. As they awaken, their metabolic
processes should alter levels of the various
gases. [ no important gas changes are seen m
a week, the GEX sample is submerged in the
chicken soup and the microbial feast can be-
rin. GEX's developer, Vance Ovamn of
NASA's Ames Research Center, monitors the
experiment for 200 dayvs to detect gases that
might evalve.

Lab Works Better on Mars Than on Earth

The biology instrument carried by the two
Vikings is a masterwork of automation and
miniaturization. “Roughlyv. each of the three
experiments would require a ten-by-ten-fool
laby plus a six-foot rack of electronics, and two
would need bulky radioactive-carbon coun-
ters,” said Dr. Frederick Brown, a bochemst
with TRW Inc, the instrument's manufac-
turer. TRW built all that into a box about the
size af a tvpewriter

S0 complicated is the instrument that en-
gineers never gol all three experiments Lo
wark in one prototype on earth. Several proj-
et scientists confided to me that they would
have been satisfied if just one expertment hac
worked properly on Mars

The biology experiments almost failed
before they began. A human oversight in
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programming the computer caused the long,
extendable robot arm of the first lander to
jam as engneers readied it to dig the biology
sobl sample. Imagine your car breaking down
more than 200 million miles from a s sta-
tion and trying to get o mechanic to diagnose
aned fix it—all by telegram.

Using a replica of the lander that sits in
n sandbox at TPL, as well as one at the Martin
Manetta Corporation’s Denver plant, where
the lander was built, engmneers dupbcated the
problem and worked out commands that
would free the arm. They radioed the com-
mands to the lander, and the first cample of
Martian soil went into Viking's test chambers,

Then, as July became August, seemingly
impossible news was breaking at JPL. Viking
I's mini-lab began reporting signs of life. Or,
if not life, it bad found a soil so exotic that it
chemically mimicked life processes on earth.

Biology or a Strunge Chemistry?

The first results came from the gas ex-
change experiment, the GEX. A sturtling
burst of oxvgen—I15 times more than had
been anticipated—flowed out of the soil
almost as soon as it was humidified. Also,
when the labeled release sample was moist-
ened with s nutrient broth, radicactive
carban dioxide poured out of the sample.

Dir. Levin was excited. “Never had we seen
that magnitude of response in anv of the
thousands of earth samples we tested that
did not contain life,” he sad.

But both the LR and the GEX leveled off.
The GEX response in particular could be
explained by a surprising chemistry rather
than biology

“Ultraviolet rays may have created some
exotic chemical with so much pent-up oxidiz-
ing potential” said Dr. Klein, “that it reacts
violently when exposed to water. Evervihing
we see in the GEX points toward chemical
oxidation. Should we begin to see evidence
for reduction—Ilike hvdrogen or methane,
which are normal waste products of living
systems—then we would have to say that
those two apposite kinds of chemistry cannot
be going on without biology.™

Like the GEX, the LR could alko be ex-
plained by a peculiar Muartian chemistry. If
the soil has strong oxidizers, thev could be
reacting with one of the LR nutrients to
release the radioactive carbon observed.

24

However, the next piece of the puzzle did
not fit neatly into a chemical model.

Levin repeated his LR experiment but first
heated the sotl to 170°C. for three hours to
kill anything that might be alive. This time he
got none of the lively results he saw the first
time. That leaves only two explanations: Ei-
ther Muartinn organisms were killed, or what-
ever chemical caused the reaction broke up
when heated to 1707

What could these chemicals be? Chemists
offeredd only a handful of possibilities—
peroxides, superoxides, and ozonides—all of
which are too unstable to exist naturally on
the earth, They must be created in the labora-
tory for research uses and specialized indus-
trial needs. More important, however, many
would not be destroyed by the temperature
Levin used to sterilize his LR soil sample

Viking biologists have been most hard put
to find a satisfctory chemical explanation
jor the final test, the PR, or pyvrolvtic release
experiment. When the Martian soil was
pyrolvzed after its  five-day  incubation,
significant amounts of radicactive organics
were detected. Something had to have fixed
that carbon in the soil.

When the test was run again, with the
sample this time sterilized by heat, no or-
ganics were ndicated. Once again, either
microbes had been killed or a chernical was
destroved by the heat However, it could not
be the same chemical that was destroved in
the LR. The LR chemical agent would be an
oxidizer. Whatever had fixed the carbon in
the PR had to be a reducer.

Soil Fails to Yield Vital Evidence

No  nonbiological material on earth is
known to behave the way Martian soil was
behaving. Nevertheless, for ane primary rea-
son biologists were reluctant to conclude that
Mars has life. No organic compounds could
be detected in the soil

A small population of living microbes
would not contain enough organics to be seen
by Viking's detector, a gas chromatograph
miss spectrometer. Butl in earth soils, for
every living microbe there are the remains
of perhaps thousands of dead ones that the
GOMS could easily detect.

Viking scientists had expected to find some
organics, either chemically formed in the
atmosphere or left over from impacting

National Geagraphic, January 1977



metcorites, which can have @ relatively high
organic content. They hardly anticipated
positive biology tests and no organics:

“Tt lnoked like we'd detected life on Mars.”
saddd Ur Soffen, “But we biologists would
have difficulty explaining life without iinding
arganics in the soil”

But other scientists offer explanations for
the lack of organics Ultraviolet light or the
highly reactive Martian surface could destrov
the organics, they say. But wouldn't that also
kill any living creatures?

“Cin earth, organic material is so abundant
that microbes don't have 1o be careful about
conserving it,” sugzested Dr, hlaus Biemann
of Massachusetts Institute of Technology, Vi-
king's chief organic chemist. “On Muars, bugs
may not let that material escape from them
O mavbe Martian microbes have learned to
b extremely efficient scavengersor cannibals
50 organics don't accumulate in the sail.”

Perhnps, too., any large popilations of
Martian organisms are confined to o few
fertile oases on the planet Smatterings of
microhes could scatter with the wind.

Silent Seconds Seem an Etemity

Viking scientists were eacer for Vikineg 2 to
land and perbaps resolve their dilemmea. After
a search even longer and more difheult than
thit for Viking 1's landing site, Viking 2 was
slated to set down September 3 in a more
northern region called Utopin. Water-vapor
readings showed Utopia to be more humid
than Chryse. More water would make life
more hikely, Also scientists speculated that
the colder temperatures at Utopia would
cause orgamics to collect there, for much the
same reason that vapors in a4 refrigerator
condense on the colder coils

Viking 2"« descent was hair-raising. When
the lander separated from the orbiter, an
arbiter malfunction ¢ot communication be.
tween its main antenna and the earth. The
Innder’s computer had already been pro-
grammed for the touchdown, but the only
way now that flight controllers could know
their other bird had safely landed would be to
monitor, via a second, low-power antenna, the
rate of dats coming up from the lander. If and
when the data rate increased, it would mean
that Viking 2 had set down in one piece

Suspense gripped the dead-silent control
room ns the scheduled time for Viking 2's

Sifting for Life in-the Sands of Muars

touchdown passed; still, flight controllers
aw no increase in data

“1 had this slow-motion, agonizing image
of our lander smashing against a hillside and
exploding into pieces,” recalled Gentry Lee.

Then, late by a few seconds that lasted an
elernity, the increase came. 1t was the control
room that now exploded. This time Gentry
wis on the floor, pounding it with his fists,

Within & few hours, engineers restored full
communication with the orbiter.

A Quake or Tremor Would Be Helpful

Viking 2's panorama looked stnkingly
similar to Viking 1's; a red, dusty, rock-strewn
field. But almost immediately Viking 2 scored
one new siccess. Its seismometer, sent along
to detect “Marsquakes,” was working proper-
Iv. An electrical failure had kept Viking 1's
sermometer from deploving,

The seismometer, which can pick up sur-
faice movements of a hundred-billionth of an
inch at the landing site, so far has heard no
hint of & Marsquake. It 1s too early, however,
to zay that Mars is geologically inactive.

Owver the months ahead, if some geological
noise develops, the seismometer could help
answer other long-standing questions; How
thick i= the crust of Mars? Does it have a
small molten core hike the earth? Or a large
cool core? 1s Mars a planet that cooled faster
than the ¢arth and has therefore already seen
s gealogical hevdav? Or is 1t just a slow
starter that 15 now becoming activer

Once again the most engerly awaited ex-
periments were the biology tests. And once
again the resulis were mixed.

The vreanic compounds detector has still
found none, even though the lander arm
pushied aside a rock and dug a soil sample
that had not been exposed to destructive
ultraviolet ravs (page 8).

"“We iologists are perplexed,” said Dr. Sof-
fen after Viking 2 results proved as confusing
as Viking 1. "You might say we are in the
seventh inning and the score is Biology 10,
Exotic Chemistry 10"

By mid-November, when Mars went out of
earth's communication range behind the sun,
shutting off the flow of data for almost two
manths, evidence was pointing more heavily
towiird & strange chemistry rather than hiol-
oirv producing the perplexing results But the

question 1s still far from resolved.



“It looks like we'll have to slug it out in the
laboratory,” said Dr. Levin. Indeed, in the
months ahead, scientists across the nation
will be simulating every chemical reaction
that Viking could conceivabily have observed.
There may well be an answer soon, but as Dr.
Klein points out, it took nearly two hundred
vears for science to prove conclusively that
the strange little animalcules, or microorgan-
ieme, that microscopist Anton van Lecuwen-
howk first saw in 1674 were not the artifacts
of some exotic chemistry,

Are We Alone in the Universe?

Why pursue the question of whether life
exists on Mars? “If we find life, it will be the
miost important  philosophical discovery of
my lifetime,” said one voung Viking scientist

The existence of even microbes would
mean, simply, that we are not alone in the
universe. If life emerged and has persisted on
s0 hostile a spot, it must abound on other,
more clement planets across the g T

“From & chemical point of view, there s
only one form of life on earth,” expluined
Dr. Horowitz. “We will next want to know
whether the Muortian organism, if it exists, is
muade the same way we are—with the same
DNA, the same genetic code, proteins made
of the same amino acids. By answering those
questions we can learn a great deal about
the origins of life and its abundance in the
universe,”

While the biolomsts struggle to answer
their profound question, other Viking scien-
tists are reaping a wealth of data. Metearalo-
gists are delighted with the wholé new world
they now hivve o play with. They have found
daily tidal waves of heat and pressure rippling
through the Martian atmosphere. They have
watched the air pressure drop steadilv as
winter begins in the southern hemisphere and
the carbon dioxide in the air begins to freeze
out on the south pole. So rapid has been the
drop that if the rate continued for a Martian
vear—a37 davs—mstead of for a single sea-
son, the entire atmosphere would be rone

“The vutstanding character of earth’s at-
mosphere,” said Dr. Seyvmour Hess, chief
Viking meteorologist, “is that the weather
vares daily. The outstanding thing about
Muartian weather so far is that it doesn’t vary
much from day to day. That's because it is a
simpler beast.”

The Martian atmosphere is simpler because
the planet has no oceans or massive cloud
cover, both of which have major effects on
the earth's weather. Martian winds apparent-
Iv are influenced by the heating of dust perti-
cles in the air. Once a venr the sun heats the
Martian surface and the particles enough to
get a good convective cell going. The famous
dust storms result, with winds that may reach
250 miles-an hour. But since the air is so thin,
that would feel like only a 25-mile-an-hour
wind to an earthiing

The meteorology of both Mars and the
carth is driven by solar heating Meteorolo-
gists hope to observe solar-heating processes
more clearly in the less comphicated air of
Mars. This could lead to a better understand-
PV of our own weather.

same Cosmic Dust Forms Earth and Mars

By comparing the amounts of inert gases
such as argon, krvpton, and xenon remaining
on bath Muars and earth, scientists are now
working out atmospheric histories of both
planets. They can now sav more confidently
that the two planets must have formed from
the same glactic debris about the same time
—four and a half billion vears ago. They will
better be able to resolve how the two planets’
atmospheres have changed. Such compari-
soms will help us understand the processes
that determine the fates of all planets.

Viking close-ups shed light on the orign of
the two tiny moons of Mars, Phobos and Dei-
mas. Mariner pictures had sugpested they
were of a bagaltic or meteoritic material, and
Viking photographs tilt thinking towsard the
fatter. If 50, that means that the moons prob-
ably were passing asteroid fragments cap-
tured by the planet’s gravity field.

The Vikingz will continue to observe Mars
tor a full Martian vear. The landers will take
pictures of the dust storm and perhaps watch
the frosts form. The orbiters will compile a
much more detailed stlas of the amazing
Martian terrain

By the end of that vear, predicts Gentry
Lee, "at least 99 percent of our detailed
knowledge about Mars will have been learned
from Viking.”

Mission Director Tom Young ranks Viking's
expansion of knowledge with that of Colum-
bus’s vovages: “For the first time man has a
heachhead in & world beyond his own™  [J



Mussive Hoods, scientists agree, shaped teardrop
islands (right) in the lee of impact craters in the
Chrvse region. Rapeed outfiow from the cratet
Yuty (above) was caused by o metearite. [ts im
pact may have melted subsurface permafrost

and expelled a slutry of rock and water

Puzrzling scars of Phobos
ilefty, one of two Martian
ITHH = cotgld  have B
couped by fraements ol a
dsinteerated comet. Ohrbatier
2 made the picture from ondy
S48 miles Wi

A lone-ranse View ol f e

ather moon, Deimos (right),
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Gargantuan volcano . . . plunging canyons

[ANT OLYMPUS MONS,

its western flank wrappud
i clouds (right), soars 15
mikes above its plan. Along:
sticdie i, earth’s loftiest peaks
labove) are mere foothlle

The volcano's 45-mile-
wide caldern would extend
from Baltimore tn Washing-
on, DC., its J15-mile hase
frrom Montreal (o New York

Olympus Mons 15 miles high

Citv. How oid it zet so huge?

According to Dr. Michael
H. Carr of the Viking temm,
on Mars there appears o be
no plate-tectonic activity—
the movement of great sec-
tans of planetary crust-—as
there is on earth. “Hence,” he
sve, “the volcano could sit
over the same plume of lava
and grow forever and ever®

Grand Canyan
i8 miles wide, | mile deep
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N ) ._--ll f
_'I"__r=l__ i o
.-.'h'—”f Ty .-lr”— -.1-q_q.—.-r-.|'~r -
< ALE

WESOME ABYSS; An 80-
mile segment of lus Chas-
ma (right} joins with other
rili% to form Valles Marineris,
the deepest canvons kniown
in the solar svstem
As muoch as 150 mles wide
and four miles deep, Valles
Marneris  would  stretch
meross e continental United
States. In comparson, the
Grand Canyon of Arzona
{nbove} & merely a ditch

s
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Faulting createdthesedar-
tian canvons, vast lnndzhides
and  wind  erosion  enlarge
them Geologists believe that
Hoseries of emmeodes over g
billion-vear span shaped the
canyon svstem. Despite such
titanic  geological  events,
Marsappears to be less active
teclonically than the earth
WNo tremors jarred Viking's
setsmometer o the early
weeks of momitoring










If water once Howed on Mars, where did 1t go? Viking sheds

light on the guestian by proving that the ice cap remaiming on the
north polar regon in summer (left) s entirely water ice, not frozen
carbon dioxide. Dark jce-free bands mav be wind-carved cliffs

Water mayv also be locked in subsurface permafrost, reseprchers
thirik, Vallevs amiid hilly terrain in the Nilosyrus region (above)
sygeest an inexornble, placerlike movement of mround matenals
intermixed with e Such features continuee Lo intngue scwentists
s Viking adds month by month to the mass of new—and often
confoundimme—nformation on Mars D
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ARTICLE AND PHOTOGRAPHS BY
FRED WARD s

VY DAY THRONGS hlled HMavana's
Pasen, From the reviewing stand in the
Plarn de Iln Revolucion 1 could zee

the Cuban hierarchy approaching and

bevond them a seén of walting celebra-
tors. Hand-painted signs festooned hundreds of
nomes and buldinegs with [Froa el Promero o
Mave! Long Live the First of May!

Prime Mimster Fidel Castro and the Central
Committee of the Communist Party advanced in
A phalanx wward the smeantic tower and sculp-
lured hgure hononng Josée Marts, 10th-centurs
martyr in the strugele against the Spanish, asnd
Cuba's most honored hero,. When the leaders
arrived at the podium, Castro was introduced.
He waved to the crowd, received Hs warm ap-
|li.:!|J' g, then listened 1o th -|:I_'f. = st mvien by
Roberto Verea, bead of the trode unions

Precisely as Veiga pronounced the last syllable

of his address, the hrst of 150,000 parading par-

tcipants bursl into view, with uniforms, signs
posters, and banners all pounding out revolution

arv themes. Educational voals were heralded, thi

Uinited States denounced], Angola ||!'.I_1-|_'JJ [ “p=tro

Rpplavied housands of worker: prissed before
thelr “Maxmmum: Leader,” who 15 almost univer-
sally addressed by s first name. The crowid
chanted the ofi-heard slogan, “jFidel, seguro, a
s i.'llrn'lli'.'n iditdes chwvo —Fidel. for sure. hit th
Yankees hard!™ Then formaton after formation
burst wnto a unthed rhythme “Fr-Ded! (Fi-nel!
[FI-DEL! (Fi-nE LM Conttnued on page 36)
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The West Tndies” largest cily, Havana gleams with

LSPENDED LIRE A SWORID o hundred miles
off Flonda, Cuba has lived 16 vears in sharp
eilged antipathy toward s bly neighbor. A Span
Cuba came ynide
the Spamsh-Amercan War
- relations stnee 19610 the 17 S

rutintame o naval

kh codony for four centuries

L3 infuence after
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In & clean sweep of Havana's once-posh
Miramar area, n neighborhood crow works
s part of a nationwide voluntesr effort
every Sunclay morning, When the Marxist
nature of the Castro government became
appearent in the earhy 1960's, many wealthy
Cubans fled to the United States. Their
spacinars  grilled-and-balconwed homes be-
came overnment-owned houses and offices

I had been in Cuba for almost three months,
traveling the 750 miles from Point Maisi, on
the eastern tip of Uriente Provinee, to Pinar
del Rio's western end. Thiz was one of the
longest and most extensive visits allowed an
American journalist in 15 years,

I had come to see the changes brought
abaut by the 1959 revolution that culminated
in the Western Hemisphere's first Commuinist
government. Accorded wvirtually  unlimited
travel, I saw firsthand how the people; econ-
omy, and system were now faring,

| made my way east by car to mountainous
Crente Provinee, where the revolution began
(map, pages 34-5). For a Canbbean island,
Cuba is surprisingly flat. Except for relativel
low ranges in Pinar del Rio to the west and
Las Villas in the cen-
ter, only the impressive N fassive U. 5

Sierria Maestra and its oxploitat S
sister ranges in Onente bl s

. Jollowed by the
break wp the terrain dictatorships of
The rugged Sierra g rgape o
Maestra holds a spe- bevond. Cuba never
cial appeal for modern nmn'm'j'fd her

C 1l|:=.c1|1..-_ _'.Imdl has ]H:';]‘I own destiny hefore
romanticized as the 0, o

motherlond of the _
— CUBAN OFFICIAL
strupple.

Armando Valdés, a
Ministry of Foreypn Affairs official, accom-
panied me. On all my trips, except one by
boat and two by airplane, T used a govern-
ment-1ssued Arpentinian Ford: 1t cost me 320
4 dav. A forelgn-affairs official alwavs came
along o make arrangements.

Armando and [ rolled into the hot port city
of Santiago, capital of Ornente Here Fidel
first struck against the Batista regime, on
July 26, 1953, Armando explained his view of
evenis to that pomt. “Cuba and Puerio Rico
were the last Spanish colonies i the Amisr-
was: After Cubans fought for independence
for half & century, final victory was shared in
LR98 with an uninvited U, 5. lorce. Massive
U. 5 exploitation was followed by the dic-
tatorships of the 1930 and beyvond Cuba
never controlled her own destiny before the
revolution.”

I visitedd small Siboney Farm, where the
rebels pnthered, and the Moncada army bar-
racks they attacked. It was a disastrous battle
in almost every way, and many of the rebels
not killed in the fight were captured, tortured,

National Geograplic, Januwary 1977



and murdered durning the next few days. Fidel
and his brother Raul escaped, but Fidel was
sonn hunted down in the mountains. Using
his legal background at their famous trial
Fidel defended himself in a ringing denuncia-
tion of the dictatorship and outlined his rev-
olutionary dreams and reformist progriims.,

After serving 20 months of his 15-vear
seniténce on the Ikle of Pines, Fidel was re-
leased and soon left for Mexico to prepare for
the revolution. He returned to Cuba in late
1256 with 81 menr—including the Argentinian
revolutionary Che Guevara—on (rrammug, an
aring vacht now displayed in Havana With-
m two weeks after the initinl battle, the force
had been reduced to 15, vet Fidel, with that
tny group, captured the imagination of Cuba
and the world as a romantic fighter for free-
dom. Only 25 months after the Granma land-
ing, Fidel's revolution found itself, on Junuary
1, 1954, in charge of a2 government.

Enrigue Oltuski, a puerrilla leader, told me:
“We were fighters, not bureaucrats. | was ap-
potnted Minister of Communications. Not be-
ing from Havana, 1 didn't even know where
the building was and had to ask directions.
When I got there, 1 had to ask evervone what
he did and what our functions were.”

and the U, 8, started to deteriorate, large-
Iv because of land expropriations. The
U. 5 began a trade embargeo—hater to becomi
total—and Amencan newspapers were re-
peating what some Cubans had been sayving:
The revolution s hke a watermelon; the
maore youi slice it, the redder it gets. Despite
suich charwes, Fidel insisterd his was not 4
Communist revolution
The final break with the United States
came with the tragic U S -sypported Bay of
Pigs invasion by Cuban expatnates in April
1061. Before and during the mvasion thou-
sands of Cubans were rounded up and im-
prisoned, thus ending effective organized
resistance  nside Cuba Afterward  Fidel
announced on television that Cuba was a so-
calist state. He suspended elections and na-
tionalized private (mostly religious) schools.
At the end of 1961 Fidel publicly pro-
claimed, *T am o Marxist-Leninist, and shall
be until the day [ die.” That statement ac-
celerated one of histony's largest political ex-
oduses. In the vears since 1959, approximately

BEFIE IRE LONG, relutions between Cuba

nsitde Cuba Todiay

700,000 refugees have fed to the U, S, mmnly
to Miami.

Alter 18 vears the spirit of the revolution 15
ever present. (Nd advertising billboards are
now used for propaganda such as, “Men die,
the Party is immortal™ At each break in ra-
dio tegment< an announcer repeats, “From
Havana, Cuba, first free territory in Amerfca”

| asked René Mujica, one of my voung
vuides, how such enthusinsm could be sus-
tained so long He told me: "Half of Cuba
was born since the revolution. We feel this
will continue to be a voung, living revolution.
Every day we contribute to it in the behef
thut this 1s the way to build our new society,”

One way to maintain this enthusinsm has
been a uniquely Cubun inventbion, the Com-
mittee for the Defense of the Révalution. Oh
every street a sign identifies the house of the
block-organized CDR. Ornginally formed in
1960 to counter sabotage, the CDR now 15 one
of Cuba's "mass" orgamzations, charged with
numerous community functions.

The people who run the CDR offices cladm
their timme is spent tending to such evervday
details as the Sunday block cleanup, vaceina-
tion campaignes, and making sure kids ot
medical checkups. But the CDR also conducts
political  discussions,
and critics say it has

neighbors spyving on  Crities of the
neighbors Whether Commitree for

true or not, the pros-  the Defense of the
pect of such constant  Revolution say i has
monitoring would tenel  aeighbors spying

to deter dissident ac- o neighbors. True or

tivity not, the prospect of
Last September 281 such constant

sal on the platform in  momiforing woulid

the plaza before a  fend to deter

crowd of half a million  dissident activify.

at the annunl CDERE an-
niversary rally. The
people stood hushed az Fidel used the meet-
ing to explmin that the sudden drop m world
sugar prices had dealt a senous blow to eco-
nomic planning. After hearing that coffee,
imported commodities, and industrinl ex-
pansion would all be limited—perhaps for
five vears—Huvana's huge gathering dis-
persed toward home to discuss how the local
CDRs would implement the latest directives
Havana, still the Inrgest city in the Carib-
bean, with about two million people, has lost

57
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Where demand exceeds supply, waiting
ines form; Flogor i one of Havang's largpes

department stores. Cuoban adults receive

some of s glomour since | frst saw ibin 1955

A lfreddo 1.-|l|-|'.-'.. who teaches economics at the
University of Havana, explained why, “De
mphasizing Havana was o poal of the rnevo-
lution. It was too much to hive a quarter of
Cuba’ people in one place We wanted to
imil growth and to spend our resources
butlding up the countrvsicde.”

[t seemed to me to be a matter of priorities
| he Cuban system 15 Lrgely inanced by its
sugar production plus soviet ad. Since be-
oming heavily mvolved 1n the 1960 with
Cuba's conversion to Communism, the Soviet

has advanced Coba as much as two
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project about ecight miles east of the citv.
Humberto Ramirez, the construction archi-
tect, gestured toward colorfully painted ex-
tertor=. “More than 25,000 people are already
hiving here, and we started only in 1971, By
1082 we plan to have a city of 150,000."

We walked through rows of five-story
buildings, exact duplicates except for the
outside paint. *These were all built by *micro-
brigades,”” Humberto said, “forces of 33
workers elected at their factorivs to spend one
to five vears in construction. Thev receive
their regular salaries and work with skilled
technicians from the Soviet Union, Eastern
Faurope, or Cuba

“When the units are finished, the workers
back at the factory vote to award apartments
on the basis of output, attitude, volunteer
work, and need. The rent is fixed at 6 percent
of the household head’s salar"

Posadas are one solution for yvoung peoaple
who have little ymmediate prospect of indi-
vidual housing. Couples gqueus up at the
motel-like complexes and pay less than a peso
($1.22) an hour for & room (food and dnnks
extra), niy questions asked.

west from Santiago on the coastal high-

way that curves past sandy beaches
between the deep-blue Caribbean and the
dry southern slopes of the spursely inhabited
sterra Maestra foothills. | visited an isolated
maountain family in their behip, Their con-
temporary version of an Indian home, con-
structed over a concrete floor, was o three-
compartment dwelling with a bedroom on
either side of a central hall, Usually there are
na Interior doors, no electricity.

In the small thatched-roof kitchen shed be-
hind her bohio, Delia Ferndndes wis tending
an open fire. Her husband, Victor, 50, is a
laborer with the National Institute of Agrar-
1an Reform (1xvgra), and that day be was build-
mg cattle fences. All nine members of the
family pile together nightly into the two
bedrooms. There is no heat against the chill
moumntain air. Water comes from a well down
the roud. The toilet is out back. Light comes
from a single kerosine wick (pages 36-7)

Delinsays, “Our children can all go through
school if they want, we have enough to eat,
and we ke this better than living in the
city.” Stll, except for the obvious advantages

WHILE TOURING ORIENTE, 1 drove

47

of free edocation, medical care, and a salary,
daily life has changed Little for the Ferndn-
dezes; their present housing conditions are
not too much different from those that helped
bring about the revolution

Elsewhere in the countryside, conditions
have obviously changed. T was impressed by
the vastness of Cuba’s
new cattle operations

About forty miles cast  The new constitution,

of Havana I passed  rotified by 97.7
thousands of white percent of the volers,
fence posts surround-  formalized the

ing  a  121,000-acre  Communist Party as
Agrupacion Genetica  the supreme force
de la Habana farm:. Di-  in the country.

rector  Hermenegildo

Curbelo took me on a

tour, *This is both a duiry farm and a genetic
center to mmprove our cattle. We have 54,000
head and produce 41 times as much milk as
we did when we started in 19707

Compafiero Curbelo was one of the few
wealthy Cubans who chose to stayv. He told
me: “Before the revolution we owned 65,000
acres, had 2,000 cattle, and a larze sugar
holdimnez. 1 was not a sociahist, but while [ was
in college, 1 could see that the workers on our
farm were not allowed to get an education.
When the revolution came, my family sup-
ported it. My father gave our entire holdings
to the state, even before the agrarian-reform
Inws, and never took any pavment. Now, in
spirit, I am richer than ever” He excused
himself, explaining that, like many workers,
he has evening classes ot the University of
Havana He's studyving English.

Thiz phenomenal involvement with school-
ing wis my prevailing impression of Cubs
From the beginning Fidel committed the
revolution to a maximum effort in mase edu-
cation. | sat with Max Fipuerog, Director of
Educational Development for the Ministry
of Education, in his office in Havana oz he
explaned: “About a third of the people are
enrolled in an educationnl program. This
ministry s spending more than 10 percent of
the country's gross national product.” (G-
ernment expenditure for public education in
the U. 5. is 6 percent)

“In the process,” the director continued,
“wie have reduced illiteracy from 25 percent
to less than 3 percent The most revolution-
ary aspect of our svstem is the network of 300

National Geographic, Janwary 1977
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20,000 people were in various prisons for
support of Batista, counterrevolutionary ac-
thvities, and dissent. Those who recant, ag
thorities say, are usually sent to agricultural
work farms and ultimately released. Now, in-
terested international groups estimate the
number 15 down to apbout 5.000, but some
have been m jall since 1950 or spon after
The agricultural stint for released prison-
ers makes sense to the povernment, since
'?'.'llhu'b major industry S — Ao
1= still agnculture, | ' T i M e
visited the new hilltop :
headguarters of INRA,
about 25 miles south
of Havana As Iidio
sabatier of the eco-
noamie section showed

Housing 5 50
restricted thar if is
rire o find a family
living apart from
refatives, “Workery . , .
at the factory vote to

award apartmeris on 3 .

the basis of oulput, n}; 1I1_1||m:a[u “l t'”'"_'f,':,ll::u
artiticde, volunieer }:” ::1[" r;L_. :'I ]L ,TE“ ,hL
wark. and ueed " sund that betore the

revolution § percent

—CUBAN ARCHITECT :
of the tarms comprised

/0 percent of the Lind,
and a quarter of the best sugar acrease was
in foreign hands. The first Agrarian Reform
Law, in 1959, imited estates to 1,000 acres.
This affected about 10 percent of Cuba's
farms—and 40 percent of all farmland.” (Tt
also caused concern in the Unitad States be-
cause it was the hrst indication that Cuba
was gomng to expropriate U S investments
without acceptable compensation.)

“By a second law, in 1963, we nationalized
all holdings over 166 acres,” Sahatier con-
tinued. “We offered to pay for property in 20
vear bonds at 4% percent interest, but most
of the big ownérs Aed the country and never re-
ceived any compensation. This put 70 percent
of the land under government ownership”

Wi were joined for lunch by Angel Estrada,
an INRA vice manister and a party member. 1
askerl him about the remaining 30 percent of
the land in private hands, and how that oper-
iles in o Communist state

“Nio one wanted to penalize the small farm-
¢r, who had suffered enough during past re-
gimes,” Bastrada swd, “Even though the new
constifution guarantees his night to own the
holdings he works; he cannot sell that land to
anyone but the state. OF course he must buv
his seeds and supplies from the state, and.
with munor exceptions, be i3 required to sell
s output to (Lonlinued on page 48)

A

Dao-it-yoursell housing, the Alamar apart
mients east of Havana provide one solution
to Cuba’s chroni¢ housing shoringe Con-
stroction architect Humberto Ramirer takes
i baleony view (above) of the gant complex
he supervises, now home o some 75,000 far
tary workers, Brigndes of industrial emplov-
eces are temporanly released from factory
duthes to ald the apartments for workers

Renls are 6 percent of the household
heacl's salary; a lenant carming 3740 might
pay a monthly rent of $13

ear the top of the Culbian income ladder,
Lir. Jesiu= Perea Corral and his wile, Lisette
tright), relax in the den of their rentod house
in Havana As 4 university professor of
medicine and a precticing pedistrician, Dr
Peres earns some 5830 4 month, top allow-
nble income 15 SU13

National Geograplae, famnuary 1977
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“aport 15 a nght of the people:
Thie hamnmered Costr OLrirn feepi
shares a wall with o portra

ortented, ke its Eastern FEurope

ounterparts, Cuba offers full sup

ingd factities o profmsing

uith az hesvvweloht
Fedifil SMEVETI ST Ii'||- LTI
ol miedalist at hoth Munich and

Montreal Hoe reads a prepored 1ex)

s bt maebiog
o despite the Uninted
milakiren that cut off
LI, S -made equipment. An arsenol
bats  (helow) made of ash
shiped from Canoda awsats var

nish in 4 Cuban [actom







INRA. Where spemial expertise i historical
as with coffee and tobacco, small farmers
make sigmficant contributions. Interestingly,
OO percent of our tobacco 15 privately grown.”
Cuban tobacco, which enjoved such greap
popularity in the United States before the
revolutaon, s still a8 thrving business. In Pinar
del Rio Province, where the best tobacco is
prown, Urlando Gutiérrez, the local mena
chief, took me by jeep through columns o
wide, ripening leaves. Thev would soon be
picked, drudd, and hand-wrapped around
C1gars costing more that ach
Lurning onito a dirt road, Gutidrrez stopped
at one of the dozens of laree, windowless cur
ing barns. Inside the dark, aromatic | o
rich green leaves thick-

v packed on cethng

The phenomenal
invirlverment witl
sehooling was my
prevatling impression
af Cuba. “About a
third of the prople
are enrolled in an
edrcational program.
. - We have reduced
iliteracy from 23
percent o less
than 3 percent.”
—CLUBAN EDUCATOR

||-'l|1"~ "I'!-'-l !'.I'r‘l! I."Ir_'
thatehed ool Gutiser
rex =il “IN s the com-
bination of soil
clmate i Pinar del
Hio thnt sives Cuban
tobacco 1S superior
favor, plus the skilled
handling by the work-
t 'I"“..].h'_'- g et | ||r'-'I|EIJ-. ==
more than 70 percent

of the 3.500-ton crop

ity leaves
thatl o inlo the cigars.

The remainder are shredded for clgarettes”
Back i Havana, still operating from the
same old factory near the Capatolio, H, Up-
MANN—3a name sure to pigque the taste bucds

il [Op-(us

of any American cigar smoker—produces an

‘-I- i |-:|__I Lk |. - -I -_. i;." .: . k :.I- .l' - . i ] =
xpensive and prestigious line, mainlv foe e _ : Pty .-‘"‘
CXPOT :
Frocluctinon manazer Andres  Gavilla

R LT W I_II'I-Z_rr:III['l_-

showed me around the
“We make about 100,000 cigars a dayv, double
thie 1959 figure. most by hand In a deliberate
attempt to offer women jobs and to free men
irk.” he sad, “we now have 216
women hand-making cigars. Before, we had
only one domnge that work."

In the front of the workroom, Rubén Mo
rales sal before a microphone. Gavilla ex-
pliined: “Hefore the revolution, the workers
would hire a ‘reader’ for entertaiinment. Now
the readers pet a governmient sy and read
Lthem the Communist P
ma And various deological baoks™ (page 52)

T (e vim-




Answer o the eh cost of education. Cuba dievelopineg her own =kills s o testher (below)
boarcting schools alternate classroom study witl AL the prestigious Lenm School ibelow, left

work for the state. MSear Cetha diel Az, southwest Rieh-rankmyg studenls assemble trinsslor rackos
of Haviana, students from grades weven throygl iy be <walil by the state. Childeen in elementar
ten mvie Badf af ench day to weeding stravwbaermes chools also learn the value of manual labor by

o8 government Deld (left); the other half oan tencling small schonl sardens In the belel that
& devoled Lo classes, Instead of gordening, 16 all work and no play & bad, the Lenin Schodl
'.r,:r..-!|| _.l|]‘r-| 1 _|'|-[||:||. --§|||| o T e WAL | | :|||,"__' ITHi ||_||: il L} o |||| ||'|L|!! .|_ VLnE II_::'"'I'i _|!_.!

minds ina seventh-grade physics olass while also. Olyvimipic-stze racing pool {bottom)
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Cigars are strictly rationed to Cubans
“They are considered luxury items.” Gavilla
said, “and Cuba does not have the resources
o provide many luxuries. Men oveér 16 can
buy four cignrs every two weeks at a very
reasonable rate and purchase any extras nt
a much higher price. Anyone over 16 can buy
two puacks of cigarettes every two weeks at
about 20 cents a pack, and mn unlimited
quantity at about two dollars a pack ™

Necessities are also rationed. Every Cuban
has a series of ration hooks for such foods as
chicken, beel, pork. rice, beans, bread, flour,
and sugar. A liter a day of milk is available m
a low price to people under 12 and over 60,

Only mn restaurants can a Cuban freely
indulpe a eraving for food. Restaurants are
packed, even at a cost of eight to twenty
dollars a person (Algerian, Soviet, or Por-
tuguese wine extra), since they offer all the

hard-to-buy  rationed
foods the customer can

Peaple wait in lines

pay for. The state en-

Jor everything: food,  cournges the practice
buses, magazines, as a means of draining
laxis, water, movies. afl =ome of the extra
Kationing has pesox in cireulation.
aften been cited as Many of Cuba's
proof that the restaurant patrons be-
ECORMNIC SYSTET long to  households
does not work, T where several mem-
afficial o bers earn salaries and
“It is our way of aften have more mon-
guaranieeing equality.” ey in pocket than there
are products to buy. To
combat  unrest, the

state has a systematic program for importing
imited numbers of expensive iteme to soak
up this extra capital. Soviet black-and-white
TV sets cost 775 pesos (3945 11, 5. at the offi-
cial rate). Refrigerators cost 650 pesos; Japa-
nese steren phonographs, 450; small, portable
transistor rudios, 180; and a set of glassware,
156, Each product finds a ready market
among Cuban wage earners who can find al-
most nothing else to spend surplus money on
except a restaurant dinner. But to get on the
buying list for most of these imported lux-
uries, a worker must be nominated by his
fellow workers

Even some of the less glamorous com-
modities: must be rationed. In department
stores, clothing and fabric counters are always
surrounded by long lines. People spend hours

50

each day waiting for everyvthing: food, huses,
magarines, taxis, water, movies. Surprisingly,
there seems to beé practically no black market-
ing; penalties are severe.

Rationing has often been cited as proof
that the island's economic system does not
work, that it s especially strained because
half again as many people must be fed now as
before the revolution. The wife of a friend of
ming disagreed: “l think lines are mainly
caused by inefficiency. Usually there are not
enough salespeople.”

Nidio Sabatier gave me the official expla-
nation: “Katiomng does not necessarily mean
shortuges; rather, it is our way of giarnntee-
ing equality. With more money around now,
there i= more demand, and vur rationing sve-
tem assures evervone the same access to
goods no matter how much money he has"

In practice, that access appears limited
enough to be symptomatic of some genuine
shortages. The shopper has only two days a
month to buy rationed nonfood items. Every-
one has a4 number, and the days each number
i good for a purchase are posted monthly on
a master guide (pages 35-9). Working women
receive the additional incentive of being
allowed to shop every Monday and Thursday.

The Cuban Women's Federation, bezin-
mng in 1960, propagandized women out of
the kitchen as a patriotic duty. A federation
oificial told me that 30 percent of all Cuban
women are now in the labor force—the high-
est percentage in Latin America

The federation estahlished free day-care
centers for children 45 days old to primary-
school ape. Now these centers tend 30,000
children, though the demand for such centers
is severnl times< that.

Other frée care that makes Cubans very
proud is public health. All medical attention,
from treating simple infection to performing
open-heart surgery, is without charge. Dr.
Jorge Aldereguin, Vice Mimster of Public
Health, said: “In 1939 we averaged one doc-
tor for every 1,000 people. More than half
were concentrated in Havana Some com-
munities had no health care at all

“When the revolution nationalized busi-
nesses, more than halfl these doctors fled,
thus leaving us with a very serious shortage.
After intensive training, we now have 11,000
physicians, and the proportion is back up to
one. per 1,000 peaple.” The United States has

National Geographic, Januwary |977



about |5 doctors for every thousand peaple
in the civilian population

. Aldereguin, leafing throurh a stack of

statistics, saud: “We have eliminated malaria,
and practically eliminated polio, diphthena.
and tetnnos, and we
have reduced mmfant
mortality and cut ma-
termieil dealhs in chald
birth by more than
hall. When people were

FACHOT .I:I:I'] (M OIS WiEre

ALl medical antention
in Cuba is withowt
charge. “"There are
no taxes, rents are
low, and food

iy reasonable.”

expensive, Cubm prac-
— LCTMAN FOONOMIST

ticed treatment medi-
cine. Noone came until
he Wins sick. SNow we can practice preventive
medicine.”

At one of Cuba's basic health units, the
Pl de la Revolucion Paliclinico, the dire
tar, Dr. Cosme Ordonez, described the sys-

termn of sociahized care that Cuba has adopted
“We start with the polvelinics at the neigh-

borhood level—more than 300, each desionied

Dolls provide a touch of home in the clinical aniformity of a tedcher-training
scholistics. Alinn

near Havana Different dormitory floors compete in cleanliness and

lo serve about 2
persom visits the clinic,

5,000 people. Every time a
e sees Lhe same doc-
| hiz records, When the case

reguires 1it, the patient or the doctor can |-_'f-

lar, whin KEens a

pass the clinic and go directly 1o the general

!IIZ'.'»-'II'I[.Ii Or e '-|Il:_'l:'I|I NS I, Sav, EVEME-
coloey and obstetries”

Who, or what, is paying for all this “free”
services Economist Alfredo Lopez tried to ex-
lam 1t
The state owns all income-producing enter
prises excepl for some farms. and ixes wages
andd ]ur'u e Woaees start at 85 PES0S /& moanth
for unskilled labor _
200 pesos a month, with 350 for management
Lhe top monthly salary in the country, 750
pesos 8015, poes to doctors who head de-

partments and also teach. There are no taxes,

1he economy i centrally controlled.

1!.1?!_‘. [aClory _"l'-l_!_'- PV

rents are low, and food 15 reasonable.” Wages,
paid In cish each two weeks, are usually spent
with no thought of <aving,

1 particular appliance on the shopping list

unless there s

There is nopersonal banking, 1 later found ot

sohinol

Adtonso, 1. folds her towel t6 o mannes distipetive of her g Rlif

Tnssde Cuba T rn.frjj.'
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I'obaceo hangs like green thatch

n g Pmar del Rio curise shed as

LA SOLIDARIDAD CON e

o CTEA] mnoEscurs bul now ies
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morolors:, facton repider” Kb
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hime extols solicarity with Angola the

J i African country where Cuban troops




All this means that evervbody eams less
but needs to spend fess, since the state pays
for social welfare. Actuallv, the welfare svstem
i« largely financed by sugar and the millions
of dollars 1in Soviet qawd, Suear, e red earner
of hard currency, usually provides more
than 80 percent of Cuba’s income and foreign
exchangt

"he world price of sugar in 1959 was three
cents g pound., Cuba's fortunes rose a8 the
nrice skwvrocketsd to
G5 cenls in 1974, Al
thotgh it soon came Thirty percent of all
down, W less than ten Cuban women dare
cents a pound m 1071 now in the labor
the Soviet Union has  force. Free day-care
arreed]l  to A Hitsi cemlers tend 80,0040
more than half the children, though the
harvest at as much as  demand v several
W cents a pound on  times that
a laneg-term contract

]-'.Li' III_ |..-. ]l. "'.l
Minister of the Supar Ministry, told me thad
innual prodoction of raw sugar has uctuge-
&0 1RO fOur million 1o |':':i|| and a  hald
muilhion metne tons, Ubservers estimuted thi

7D sugar production, alfected by recurrent

car IETIE, g Ty AT .'.:'III-I'. 1K :'I'|I|'IIII| [nfhs. j'i'.'-

st of the Soviet price-support agreement,
thee suenr: ciop could mean more than (wo
hillinn dollars in cash and credits even though
=ales to non-socialist countries will be at the
rreally deflated world-market price. 1his wil
still allow the Cubans O implement thedr
first five-vear plan: What appenrs to be o @i
has some advantages for the Soviet Union
LA 1T FTOW'S SUYAT CELSs ANl CInnod utlide
refinery capacity throughout the vear unless
it buvs Cuban supar to process rurning the
T monthe

LNGTA]

the rich surface veins of nickel ore. amone the

T m 1 | '
et important  income  producer s

'.'.ln'._-_:-- |.|_:'_'.I_'-l Feserves. skre ||_:'III|'_' | |||_I,':-_ir._'|i:
miles plong Ortente’s northeast coast. Mo
one of the two centers for the industry, ap-
pears to bive been il by some supernatural
red bheht The ore dust coals the mining
town. Downwimd from the refining plant the

PR LS --.I!'l' Has denuddedd I||':|II-_' |||5|-
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W dav when
Cuba becomes o steel produce:

mickel 1€ o vital (L orlernivad om diaee §55)
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Slender pillur of the Cuban economy,
ugreane yields to o ootter’s machete
Matanzas Province cast of Havani P
hurvest burning hos removed the leaves To
sl aooess W the ctalh, Mechanical out
lers (ahove) mav handle 75 percent of the
harvest Dy 1980, allesinting the seasonl
mobtliration that droaans other sectors of the
abor market But oxen (below) still hawl
londed wigpons to the sumar mill

A mountain of refined  suEar  (reht)
bound mostly for the Soviel Urnson and
an, piles upon the seaport city of Matan-

s, T he sweerl carpn wooountls for mon
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(Continued from pog

e 531 element in Slee) who is pow with the National Figshing Insti-
making and other industrial processes, and 20 tute, showed me the island’s newest industr
Cuba ‘can sell all it prodoces. Plants at Moo Following the Soviet Unton's example, Cuba
and Sicaro cdatly turm out more than GO0, 000 nas made shige a big Business

gotiars” worth of the metad at the world price nrigque and [ were on a well-worn motor

and the Soviel Union was reported buving boat, plyving our way through the Carntbbean
nickel from Cuba at a prnce considerablhy outh of Batabano to the spiny lobster colles
abaove that amount tian stations moored on prers atop the contl

FOUND no greater contrast than leaving two Heets, near and far,” Enngoe said O

the mme's stiffing fumes to MOLor 4cross se Heet catches shrimp, lobster, and the
the =land to the Caribibean’s shimimeringls small fish around the island. But three-
ClEar wialders anc bhreat b -;|_|='E-E.I iy I !l.ui' [ LR LR TS Z'll e worlil s hishme s cdond in cold
Enrgue Oltusks, thot old puerrilla hghte waters. »0 we have trawler lactory ships




tioned almost permanently in the North
AMlanbe and inthe Pactih |!I|'--.I'.".|'r'||l"'

freere, and box the fi<h richt on board.”

Fishermen in small rowhoats sculled oves
obster traps in the shallow water Defil Nickel mimings big bite leaves a rusi
anared by the watermen, the traps came up colored wasteland. A crang nlls Soviet-madde

with fupping delicacies, destined to be frozen irucks with the ore i Oriente Province

1 ) .""-. i =i i RETRS =k L .\.- = i bl i1 L1910
it -_'|_'|:|.!_ arl i ]_||,,,|,._- Enriaue citeed his W= i .” i .' poCula with annus
L : xnntt: worth more than 200 million dollars
catch houres proudly; “Cuba has gone from s e an 'Il rlla
s = . winch LUastro hopes to incrense. Ll 5 eng

AL metne tons to 130,086 tons of seafood .

. st the plant at Nicaro (below) for
Uready and 15 building ships and plants to World War 11 nickel supplies. At 1 Soviet

' Bl ¥ st AT ENYN BaSETS i I'I"\-:
i | i | s A

I I.l-ll !--_

o _ lestoned fertilizer plant at Nuevitas (hot
lhis development of the fishing induystn toim ) four Risssian technicinns advise Cuban

- i i :
k= 'w-"-':'“ di= .'.I. Y ier 'I'-"'-'!'lllil“I'. Mi< Since 1Yyt PO RS, WiLh bared hiat anad | W0
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Exaltation of the dance at th
Meatinmal School of Art in sabi
ban Hovana reflects Soviet n
=|ieclents ol

fluence an culticn

natnting, sculpture, @

work Dere under expers

Alicin Adonsn

right}, a leading ballerinag of th

Wiestern Hemisphere,  returmied
Fronm SweEw York Lty o heln form
“oational Ballie

influence, sdi

FLINTROL,
RIS

Aristic  dlarecton

Vieslieres

L iba
L = b jas oo e
id pop music, remaln poprala

Uil

rought I|.III|| Oy i fOvVernmitn

|I.|- Al udiahh
that hae

EmergeEnc

been, o eflect, operdling under
[IIWETS " Without elections or 4
consress, an appointed Council of Ministers
hias run the bureaucracy, with policy made by
the Politieal Burean, Secretanal, and Centrad
Committes of the Communist Party

(he party, or PUC, 1s comprised of aboul
200,000 members. To gain membership, work-
ers must be nomainated by ther fellow work-
backgrounds reviewsed by the

te member=hin

ers. have ther
piarty, and be

Election brings prestigee and

violeed 11 by o
{ unofficial con-
siderntion in jobs and bousing, but also tme-
consuming additional duties

responsibilities

reciings, and

After vears of promises the party finally
' | |

hidd itz First Congress in December 1975

produced o new constiition Fatthed tiv 97

percent ol the voters last SPNg, the constitu
LHON 1O
set the Communist Party as the supreme force

izedl the Cuban Giovernment and

I L CouUniny

11 also
whith went into effect last October
thiz new =y StEmL, dIlEens voLe 1OF i -|'i|-|
,i_-.-_'.;:ﬂ'||,-J_'-, LU 5 i I.|I|_'_-I livie. The muni | il
delegates then elect provincial and National
Assembly delegates. The new Natlonad As
sembly elects a Council of State and a Pres:i-
gent of |
as head of state and head of government
Described by the povernment is 8 greal step
the constitution

only one citizen vote | for municipal assembly

electoral e

RERTE

rstatiished &an

TS

we Counct] of State, who serves both

PP
bowirel  clemodc racy ALy 5

subjuerates the judiciary o the National

Frxide Caba Today

anid subwisies the Salbonal A

Assembly,

to the Communms

e bl At

Farlv in my visit I had requested an inter
view with Prime Minister Fidel Castro. As is
his stvie, was male
Two cdeparture | suddenly

vot & call that he would pick me up at the

[ T BT [ Pl il

dnvs before my

notel's front door m seven minutes
Comerns were all over the room, my tap

recorder packed, Cas

it s POlroid  Carmeri

With such a strong

STV rednizifion

and tieght central

conrod, the drift into

midiiary dictalorship

may e trresistible.

eift locked away, and |
W shower ind
Hut how cottld
| keep him

I'|.1||.!'II_'TI ,|
lobby

breath, 1 could =ee the

neeiled
fhave

wiliting #
A ket T i | !|||_

|
Cho|n, ol i

large, familiar figure In

oreEn FAalEues s1itling e
ypen Soviet-made jeep guarded by armed
After brisk intrudoctions angd friend

I ereetines.. Fidel himsell decided to drve, 1

irant sent ol an
sorleliers
in front, taking note ol the Soviel

k=47 automatic nfle in

boarrl before me. This wns the berinnime of

wained  hum

rlace on the dach

i six-hour intervies

For the half-hour drive to an expeérmmental
frm south of Havana, Fidel asked me end
less guestions .3
primaries. He wanted to know what 1 [tked

mast ahout Cuba and seemed dehehted 1o e

qbout  the Presdential

late endless statisties about Cuban industry
education, and economic planning. In com
*“*uba will

(Condrnned on page 67
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poirisnn with th

never be an
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nost beautiful island ever seen —thus an ocean-weary Columbos deseribued
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Lornfrnued rom fage 8 i o

SOHCTELY We could never afford it and itwouli

he undesirable amvway. Ohl 15 oo precious

should be used in petrochemucal industries
At the farm he showed me the many in
norted plantz nnd trees that are beine tested
to see whether thoy might be uselal to Cuban
agriculture. Fidel worrtes about Caba’s eco
COIMIC AT nodence on a siniEk LI, SUELAT .
bit, though stll looking, sees no alternative
We know 1t 1s wrong to be this dependent on
ugar, but soil and chimite are perfect tor 1
We hive looked ot many thing= and alwiiyvs
I, OWe ran tests on cormn,

rice. cofee. aned olher CPOpEs, andd foutid wie

come bBack b suprs

could get 3400 . hectare from them, Sugnd

brings s $7,000 a hectare. So we will eon
tinue to sell sugur and to buy the other things

we necid on the world market

= HE TALEKEIL), the heht sucddenly fell
nrl menacinge raan Clowds swirled . We
ettled mside a metal-roofed budlding
and watcherd theoueh onpen doors as a thun
W trees. The ram

hest <o stronely that wie had to lean olose to

dierstorm olscurerd the nea

; . I 1 i
N 30N othes I |.|| It iz = isnl closar ol

* eyVeEning
| noted that it appeared thnt Cuba and the
U5 had Deen inching towird recoghifion
when Cubna's Angola mvolvement stalled U
tnlks Fidel gereed and expanded: "Angola
15 g completely temporary situation. Angnla
ished for our |||'!||..|.’|l| we will stav only until
therr wrmy 15 equipped and trained
The U, 5. should toke the first step toward

rmerdship, After all, we do not have a block
wde agmainst vou. We have no base on UL S, ter

tory. We are certninly interested in improy-
ng relabions. smce the USS proctices the
cold war with onlv a few small countres
horei, Vier Nam, Cambodia, Cuba—the
moral seems to be, 1t =54 problem of sioe

In additton to this lone-standing external

Paloce of Matrimony, o former private o bl
I AN TN 'I' Lo, Oters T =TEREL* Wl

diries (o couples like Maria Rizo amd Lui
Huiz, hoth semtedl Foommly obsd fetencds loodk

AT fL= Il ||-1|| i II repcls Lo | !."l.-l' { |'||'.' il'l T

mite s offei] sthelsm, the  movemmesl
Lolerates chureh weddines bul redcqurres Uha
c1v1l ceremnny e okt i






Architect of the new Cuba, Fidel Castro
triides camera shots with the author {above)
then gleetfully studies the quick-developing
image (helow), It remains for history to

eordd the final impact of * K] Maxomao Lider "

nxide Cuba Today

profilem, Cuba's internal problems mulupl
“Unguestionably our future probilems will be
in production.” he sad. "1 he economy 15 ex

pianching o fast thial we must work 1o Keép
pace. We have few resources besides working
peaple. Iron and mckel are the only minersats
Chur only real products are acmicultuml,”
Will Castro stay on under the new constd
tition Lo ',;'r.l_|||I||' with
this  difficadt  future?
Acknowledmne thm
Fie would |I|-'-.|.'i._'. b
elected head of state
under the constitution.

“The U 5. should
take the first step
foward friendship.
We are certainly

he sairl: “In 2ome wavs
that would moke me
more I8
state conscience than |
A
thise working posts as
a duty and not a plea
sure. I wash that 1wl
nave

relafions. Simoe the
L. 5, practices the
cold war with only a
few small countries
.« o Ll morgl seems
to be, it i¥ a
problem of size.”

— FIDEL

sive 1o 1

ready am. 1 accept

enough energy
elt to do the other
thmgs 1 hke. | would ke to study. | would
ke to write, | would hke o meditate L
And, above all, I would like to be th

OWneer ol mysedl

|
Ll

Lthink

There 15 some concerm about who wll

eventually take Fidel's place. Under the con-
stitution, the National A<seEmbly decides 1 he
question is whether anvone else can assume
his stvleof leadershipand bind the elements to
vother, With such a strong army orgamzation
and tight central control already, the drifl
mto military dictatorship may be irresistible

Then there 1= the hingering problem of
money. Cuba 15 living on credit, with the
eumpiion that future imeome will provide
the funds. if. indesdd, the benefactors really
do call in her debits. The prospect of billions
roming due belore incdustrialization s come-
nlete becomies a serous consideration. As
[976's severg problem wiath sugar prices 1
will continue to

S TALE=, &OoNnNOmilc Crises

agrue the central planners

Cubans face these prospects with outward
calm. The revolubon has taoght them Lo
think about tokday and let the mvernment
Wiormy .-,||l|-.| LCHTVOT TN ] et herce ey |I|-
yalism 1= a signal to the world that trade ans
midl will be welcome, but nol control
Whatever comess, they plan for it to be an

all-Cuban future d

irferested in pmproving






ONFRONTING A CREATURE with a five-
foot reach and four times as many &rms s he
has, Frank Wolff wasn't inchined to argue—he
surrendered his fish to the octopus

The encounter took place in the San Juan

Islands on the northern approaches to Washington
State's tmmense Puget Sound. Frank, Jim Whittaker,
who was one of the frst American conguerors of
Mount Everest, and I had taken off for a day's scuba
diving among the islands

Ijﬁjppﬁ]g anchor in o remote cove, we went over-
bourd and set out to explore 4 submurine-canyvon wall
At 70 feet Frink speared a choice three-pound lingcod
Then he caught a hint of familiar movement 1 &
nearby crevice of the wall Thinking to tempt the oc-
cupant out for a closer look, he dangled the fish on his
spear shaft at the mouth of the crevice

Instantly a mottled brown arm shot from the crev-
e, stripped the cod from the spear, and vanished
hack into the wall with the prize. Frank eved the bare
shaft for a long moment snd turmed to us with'a shrug:
=0 much for our seafood dinner

Fortunately, Frank found a replacement—nan lorge
black rockfish—and we returned to the surface. Cver
preparations for lunch 1 asked Frank, a veteran diver
i Puget Sound, how big the octopus was

“Probably ten feet tip to tip,” he answered. 1 fuzure
that one arm ot iabout five feet,” He shook his head Y1t
was a good-size octopus, but 've seen bigeer. So will
yora, if vou stity around a whale "

Seemic Grndeur Bom of YViolence

I staved two months and never saw a bgger octo-
pus, but I encountered other @ants in and around
Puget Sound, among them the world's largest timbaer
company, the world's lorgest manufacturer of ur-
liners, and what some say 1s the world's largest edible
clam-—p Bunvanesqgue Gdbit that weighs 16 pounds or
more and goes by the local name of gooevduck

Puget Sound itself is a giant product of earth’s
comvitlstons. Clenched in the volcanic fist of the Cas-
cade and Olvmpic ranges, the huge basin wils created
by the motion of crustal plates, then scraped and
honed by glaciers that buned their bandiwork be
neath a mile of ice some 14,000 vears o

Even todoy Puget Sound echoes to occasional re-
minders of its violent origin. In the northirn Cascades
the supposedly dormant volcano Mount Baker per-
odically looses clouds of steam over 1ts summil and
stains 1t Wy slopes with mmmense mud shdes

Violence begot beauty on a monumental scale. Pu
got Sound proper extends over some 700 breathtaking
stjuare miles (map, nest page), encircled by 1,400 miles
of wooded coasthne, (Continued on page 70)

SEA GATE OF
THE PACIFIC
NORTHWEST

Puget

Sound

By WILLIAM GRAVES
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Salmon to smile about! Bob
Hall hefts o ten-pound cobo

al the Lummu Indians’ fish ranch
near Bellingham, Wisshmmgton
The tribes ploneer venture
releases voung fish bo mastare il
sert, then trops them when they
retirn o spawn About 40
ciammereial mopnculturne ventures
Hourish in the Puget Sound
regaol-—citacdlel of industey

amd vist outdoor plaviroune



Satling whisks cares awav ... Year-round ol another sort, kite maker Dave Check ey
PoALing endoournges one i hve Puget Soutd right) tests an unennventionad mode] fmm one
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But parking brnngs headaches

Ill'lll'u'n

Fishing's o pleasure on 1






WOLUNTAIN OF FIRE AND ICE: Thiee an achice
roloano., slacier-corered Mount Riinied
rikitk throiuoh PGgratRer .J"l'-'_' LEF RN .'4f.'l|'|.' ||'||ilr-l y

sapifhoast of Seattle. The citly s Space Nevedly

huilt for the 1362 Warld's Fair. panpoings

Nerf bl Center, shoneplace for sports evenls o

well as opera, bailet, and theater




Bumper-to-bumper crop of minitrocks
covers o scattle pier (Incing page), shipping
omdy the chassis and cabs of the Japanese
vehicles earns imporfers o tax break. T
Port; amorg the Erst io wse COMIPUieErs ann
conbianerized freteht, clatms markets ranonye
oy thve Cdrkenit Lo the Midwest Oveanening
barges based of the port supply Alaeska’

|I-_||I'”|I'I|' Il-l'- |I'|| |||'=||_ 3 JLN] '1||:|'.-\. o L1 S R

heeping the Sound safe, U 5. Comst Guard
trackers (abovel motiiior more than S0

fips datly 1o prevent collisions in 1= crowrl-
el chiintiels Environmentalists fear 4 majos
ol spall-—andd resulting ecologcal chaos

1% increasing numbers of birge tankere haul-
ing crude to local refinernes ply the often

[OEEY wWalers

(Continued from page 71) doltted by
1siands, and regarded by ' more thin two mil-
lion Puget Sounders as nothing short o
paracise

I'm mchined to agree, thoueh paradise hos
it= share of earthly problems. How Puget
sound solves them will affect the future not
only of the Pacihic Northwest but also of
vaska and neighbornine parts of Canada
stephen (rreen, for one, has misgivings.

“aure, we all love the Sound.™ he toded
one dav in a Seattle restaurant overlooking
the water. A Washington native, Steve writes
aboul natural resources for the hivhlv re-
spected Seattle Post-Intellivencer

“We're in love with progress; too,” Steve
continued, “though I'm not sure anvmore
whil that menns Our @ant '|I|_i_||_| mills and
chemucal plants emplov, only  handfuls of
peaple, but they affect the hves and health of
two million. We argue endlessly about safe-
guards while we kill off our ovster beds and

endaneger our sildmon fzshers wit

1 i whole

arsenad of industrial potsons"™ He waved at

’.|'|'|' e RO H T

Lelow 1%

“What's at stake 1= a prniceless natural re
source that can stand only so much pumish
el .[.J':I.' :"'|I|”'IIi |Ir|'|'|j.'_‘- i TR E [:I'I.:-II:I ]
nundred million dollars a vear from recre
aton and other activities dependent on pure
water. Technically, our water is still pure
FErvironmental authorities mive 11 their
highest rating: Class A, Nondesriaded, But
that's only another wav of saving *Yet to be
cestroyed.” ime is running out on the Sound."”

Kites Fly on the Ferries

To many, Puget Sound means not only
recredbion but a vital highway, With perma-
nent communtties scattered thmughout their
islands, Puget Sounders rely on an excellent
state-run lerry svstem for evervthing from
commuting 1o the cities (o a trip to the den-
tst. Tirelessiy shuttling between ports in the
=~oiind resnon, 18 ferries accommodate nearl
14 mullion riders a vear

Une atternoon aboard the ferrv Spokane,
bound Trom Seattle for Bainbridee Island. 1
wilched hundreds of five-o'clock commuters
stream along the twin zangwayvs for the 3(0-
minute vovage home. A small group of well
dressed buzinessmen tuide a beeline for the
upjrer deck and quickly began assembling a
VATHCELY of kites (e 73] At a blast from

Natiopal Creographie, Jaminery 1977
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Spokane’s whistle we got under wayv, and half
a tlozen Kites promptly lifted off astern.

After watching for a time, 1 fell into con-
versiation with an attractive woman standing
near the group. Phebe Sewall, the wife of one
of the kite handlers, explained what has be-
come a fairly regular event on the homeward
voyage to Bainbridge.

“The men began doing it several vears
agn,” Phebe said, “when someone realized
that ferries make perfect kite-fving platforms
—no trees in sight, a wide launching nrea,
and at least a 20-knot breeze, courtesy of the
ferry company. The only hazard is water, and
that's no problem so long as yvou remember to
haul in your kite before docking.”™

I asked i Spokane’s crew didn't object to
the kite flving

“Heavens, no,” Phebe said with surprise.
“They love it Last year my husband, Bill,
brought a kite aboard that was just plain
omery; it kept diving the way some kites will,
It needed a tail, but Bill didn't have one. So
the engine-room crew donated an ofl mag”

British Explorer Predicts Bright Future

Puget Sounders are like that, generous in
small things as well as large, whether toward
friends or total strangers. The first European
to benefit was a British explorer, George Van-
couver, who sailed into the Sound in 1792
and was courtecusly received by the Indians.
Vancouver marveled at this great natural
basin and later named his discovery after a
trusted licutenant, Peter Pupet

“The serenity of the climate,” Vancouver
wrote, “the imnumerable pleasing landscapes,
and the abundant fertilityv that unassisted na-
ture puts forth, require only to be enriched by
the industry of man .. . lo render it the most
lovely country that can be imagined. . "

Puget Sound hived up to Vancouver's
expectations, though at heavy cost to the
original inhabitants. Less than seventy yvears
after the discovery, in 1855, Chief Sealth,
sometimes known as Seattle, of the Duwa-
mish Indian tribe voiced his people's hitter-
ness over less of their ancestral lands (o white
settlers

"My people are few." Seattle declared.
“They resemble the scattering trees of n
storm-swept plain. . . . There was a time when
our people covered the land as the waves of a
wind-ruffled sea cover its shell-paved foor,

78

but that time long since passed away with the
greatness of tribes that are now but a mourn-
ful memory, .. ."

Seattle closed with a ghostly warning to
his enemies. “At night,” hé¢ assured them,
“when the streets of your cities and villages
are silent and vou think them deserted, they
will throng with the returning hosts that once
filled them and still love this beautiful land.
The white man will never be alone.”

Ironically, the site where Seattle delivered
hiz lament today bears his name and the
acknowledged role of leading community on
Puget Sound (pages 74-3).

It s & curious city, Seattle, blessed with
an endless variety of gifts, vet beset by a lin-
gering =ense of infenionty. The mere mention
of San Francisco can reduce Seattleites to
injured silence or provoke a well-rehearsed
lecture on their city's virtues.

Not every outsider absorbs the lecture or
stavs long enough to be convineed. After o
visit in the 1960%s the celebrated British
author Alistair Cooke dismissed Seattle as
“a rain-soaked city halfway to Alaska™

Seattleites weary of slurs on their weather,
most of them based on ignorance. The city
actually has less annual precipitation—236
inches—than New York's 40 inches or
Miami's 60, “Ours iz just differently dis-
tributed,” runs the explanation. Three-
fourths falls between Octobér and March,
and Seattle rarely has the torrential down-
pours familiar to many eastern cities. To
some 304,000 residents of Seattle, their
wedther is as ideal as any in the country.

Seattleites =till cling to small-town values.
It is no accident that in 1975 the city was
among the first in the country to open its
doors to large numbers of homeless Vietnam-
ese. And whatever the crisis, Seattle tends
to fined humaor in it During a recent recession,
when the mant Boeing Company was foroed
to lay off thousands of emplovees, a group of
residents rented a conspacuous billhoard near
the outskirts of the oty and put up the sar-
donic reqguest:

WILL THE LAST PERSON LEAVING
SEATTLE TURN OUT THE LIGHTS?

At other times Seattle's sense of humor
fmls disastrously. The city has one of the high-
est suicide rates in the country—21.8 per
100,000 people—and an unenviable record of

Nationa! Geographic, Janwary 977



alcoholism. The latter is associated with a
Seattle expression Jong since adopted by oth-
er Americans: “skid row."” The name—orig-
inally “skid road"—applied to a steep slope
along the Seattle waterfront where logs were
ance skidded to waiting ships and where bars
and flophouses did a roaring business.

Roaringg business still occupies Seattle,
though todayv's products are more diversified
—newsprint, jet aircraft, icebreakers, space
hardware, smoked salmon, and a brand-new
professional football franchise appropriately
named the Seahawks. In addition Seattle
furnishes a welcome measure of hope in the
hattle against human iliness through ploneer
research at its renowned University of Wash-
ington Medical Center

City Goes Waterbome on Weekends

For recreation Seattle turns instinctively
to Puget Sound. With one of the highest per
capita ratios of boat ownership in the country,
the entire city seems to weigh anchor on
weekends to explore the Sound.

A few take their yachting less strenuously.,
Along the shore of Lake Union, not far from
downtown, i fAeet of sedute houschoats lies
moored in permanent residence.

“AL leadt we're supposed to be permanent,”
ane owner tald me not long after a heavy mid-
night storm swept Lake Union. "But at the
height of the storm old Mr, Farlev—he's the
enid house out there in our row—Jlost his
mooring and started off down the lake.

“Well, sir, we had a time of it] All the neigh-
bors running around in pajamas and bath-
robes, shouting and trving to throw Mr. Farley
a heaving line. And Mr. Farley shouting back
and not catching it and trying to keep from
hoing blown overboard while he sort of pussed
the neighborhood in review

“We finally got aline to him, and everyvbody
lent a hand to haul Mr: Farley back home. He
was shaken up a little, but there was no dam-
age to speik of We're thinking of entering
him in a regatta next vear.”

Mr. Farlev's vovage would seem tame to
[3on Bostdorff and his shipmates on the Prod-
hoe Bay run. Don's voyages take an average
of three months, and storms are common-
place. So ire pack ice, blinding fog, 20-foot
seas, and freezang temperatures. The compa-
nv for which Don works, Crowley Mantime
Corporation, delivers trans-Alaska ppeline

Puget Sound, Sea Gate of the Pacific Northwest

supplies and equipment from Seattle to Prucd-
hoe Bayv on the Arctic Ocean—3, 700 hazard-
ous miles through the Aleutian lslands and
Berms Strait.

I met Don one morning in late July at the
Part of Seattle, where as Crowley Maritime's
assistant operations manager he was plan-
ning the vearly run. Outside his window on
Elliott Bay a flotilla of giant barges, each
larger than a football field, rode at anchor
with carpoes ranging from steel pipe to com-
plete buildings standing nine stories high.

“Theyll shove off with the tugs in a week,”
Don said. YAnvthing. later, and we've got
trouble, Between earlv August and mid-
September the tugs have their only chance of
getting throuph the pack ice around Point
Barrow. By late summer there's usually an
open corridor along the coast, but the wind
can slam it shut in hours. When it does, you
don't want to be inside.”

As a veteran of the 7,400-mile round trip,
Dan has endured sub-zero weather that turns
Manila lines into rigid bars and guarantees
death for any man lost overboard. 1 asked if
he planned to make this run and his face fell

"Nt this one,” he said, “and probably not
the next. T've been transferred from tugs o
the management side. It's a bigger job with
more opportunity, but I kind of mss the
excitement.”

Historically, Puget Sound has served as the
gateway to Alaska, more than once at a haned-
same profit. Alnskans still claim that in the
gold rush of 1898 little of their hard-carned
bullion got bevond Seattle,

The Sound will continue to be a vital ink
to Alaskan development as pipeline 01l comes
to Pucific Northwest ports by tanker® The
artual volume of tanker traffic, however, 1s
not expected to incrense in Puget Sound, be-
ciuse 115 refineries are already running near
full capacity with oil from overseas.

The concentration of lanwe tankers, foreign
or domestic, does bring increased threats of
a major ofl spill, 0 catastrophe Puget Sound
has =0 far avoided. But the odds are narrow-
ing. Tanker deliveries have increased almost
twentv-fourfold in recent vears, from an
averaee of 14,000 barrels of crude oil a day to
some 335,000 barrels. Ominous signs have
already begun 1o appear.

*Soe “The Pipeline Aliska’s Troubled Colossin,” by
Hrvan Hodgson, GEOGRATRI, Sovember 1976
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What they see is what they net. Using an old Indian technique, hshermen off

Lumima Isiand wait on high perches to spy migrating salmon swimming into thetr

AL the invitation of the U. 8. Coast Guard |
boarded a helicopter one morning at Port
Angeles, forty mileés west of the Sound. for a
roatme pollution-control fhight. Strapped in
behind the |_:-:|||[_ Lt. Comdr. Bob Fereoson, 1
gol 4 sweeping view and an occasional com
ment over the intercom

“We run this check twice a week,"” Bob said
e wi skimmed eastward 200 feet above the
Strait af Juan de Fuca. “Naturally we're con

cernéd with spills of all szes, though MaAjor
ones would be caught very quicklv at the sur
face. Our main mmterest is in smaller smills,
such as ol leaksage from i ship or the gradual

release of Industrial waste, thot can be seen
biest of all from the: mr”

Bevond the strait we turned =outh along
the great upturmed saw blade of the Hympic
Mountains, a massive barrier that contributes

to the Sound’s weather patterns. Winds sure-
ing i from the Pacific release their mosture
on the mountmns' western slopes, creating
i dry corridor downwmd known as the
*Olvmpic Rain Shadow.”

Wurships Now Lie ot Ease

Chver the huge U S Navy base at Bremer-
ton | caught o ghmpse of old friends—the
battleship U.s.5. Missouri and several cruis
ers, part of the fleet 1 had served with prior to
the Japanese surrender al Tokyvo Bay in 1943
W !!'I.!r.jr'l"‘l from the et i B thi* vray ladies il
u..'ll-'a'l'j IIl.1i|.'.i-_' ” |=r.‘ rllll“.|‘||:-.':|_||'-i'] ,1_I=_h| -_:Ih'I]T _|_||'|:r:|
the present-day bustle like a row of elderly
chauperones at a dance

Uver acoma, the Sovnd's largest port after
seattle, Bab's practiced eve caught 4 flach of
rdescence ina waterfront ship We swung

National Geograpdie, Jarmsry [973
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I'rimming o giant down to size, a faller bucks
a 250-vearald Douglas fir (left) in 0 Weyer-
haewser Company forest near Mounl Ranier
With hand plantini., thinming.
the firm expects to harvest an eqguad mmaount of
wooi on the site in sixty yvears. Hormones in

uie] fertiiianiion

ectet] into a voune b (helow ) wall stimuolate it
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demonstrate the boan of the new methods of
forestry: Wider annual rings on a tree planted
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faster development than a similar-size Lred

from [50% that grew unassisted
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AS IN THE DAWN OF CREATION,
stillness enfolds the tide-washed
San Juans, 172 islands clustered

just north of Puget Sound.




(Continued from page 36) Meanwhile, the
conservationist lobby has secured passage of
a Washington State law limiting tankers in-
sithe Puget Sound to 125,000 deadweight tons,
although the law was recently voided by a
federal district court. To many residents of
the Sound, their priceless natural resource is
increasingly threatened.

“Let's fuce it," a veteran Puget Sound pilot
told me candidly, *a 125,000-ton tanker takes
up i lot of room, in more than just displace-
ment. To make a crash stop with a ship that
size requires a mimimum of two miles. That
means not only reversing engines but also
‘tlaloming’ or fishtailing back and forth, to
CUt momenturn,

“Well, mster, you can't slalom in waters
like these where vou're bucking currents and
running channels maybe Jess than one mile
witde, You have to make a ‘controlled stop,”
meaning reverse engines and hold yvour course,
That takes about seven miles, and by the time
yvou've done it, vou're sitting in downtown
Anpcortes "

"Runchers” Raise o Silvery Herd

Or possibly giground in Sam Cagev's “back
torty,” spelling ruin to a unique experiment.
No one stands to lose more from a major spill
than Sam and his fellow “ranchers.” What
amounts to their back forty is a huge pond
heside the Sound stocked with more than a
million chum and coho salmon

Aquiculture = widespread on Puget Sound,
especially