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stories of The Thousand Nights and a

Night is that of the fisherman who finds
a cucumber-shaped bottle in his net. He re-
moves the lead cap and a cloud of smoke is-
sues forth, resolving itself into a fearful jinn,
The fisherman tricks the jinn back into the
bottle and finds that he has command of an
awesome servant with the power to grant
his wish.

Nuclear energy appedared much the same
way just a few decades ago. The cloud was
mushroom shaped, and the power it repre-
sented was indeed fearful. But ance trapped
in the safe containers of commercial nucle-
ar plants, the jinn promised unlimited
amounts of efficient, safe, inexpensive, and
clean energy,

Butthe jinn has proved lesstractable than
imagined. Itz energy comes at a price, as
does all energy, not onlv in inflating costs
but in environmental consequences as well.
As conl and oil pollute the air we breathe, so
nuclear energy produces radioactive waste,
Not to mention the feared by-product of one
process—nuclear weapons available to doz-
ens of nations.

The exclusivity once held by the U, 5. has
long since vanished. The world has been
steadily filling with nuclear power plants—
some 540 are now licensed, under construc-
tion, or on order. For the world at large,
there is no turning back on the nuclear road.

Add to this the increasing uncertainty of
Middle East oil supplies, rising OPEC
prices, the distance between Alaska supply
and U, 5. East Coast demand, the increased
estimates of Mexican oil reserves, and the
ongoing strugele in our western states he-
tween eénvironmentalists and coal compa-
nies. The stage seems set for one of the great
debates of public policy in the decade ahead.

The promise of virtuallv unlimited energy
through nuclear fusion is manyv vears from
fulfillment. Despite an ultimate cost of more
than 18 billion dollars (the present rate of
outlay is 500 million a vear), it may be the
yvear 2025 before fusion is a practical energy
alternative, if then

50 we fully expect science editor Ken
Weaver's report in this issue to be followed
by others in the years ahead. As we confront
this mighty jinn, out of the bottle forever, we
are not quite sure what questions to ask of it.
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3.6 MILLION YEARS OLD

Footpnints in the

T HAPPENED some 3,600,000 years
ago, at the onset of a rainy season. The
East African landscape stretched then,
much as it does now, 1n a sernes of savan-
nas punctuated by wind-sculptured aca-

cia trees. To the east the volcano now called
Sadiman heaved restlessly, spewing ash
pver the flat expanse known as Laetol.

The creatures that inhabited the region,
and they were plentiful, showed no panic,
Thev continued to drift on their random er-
rands, Several times Sadiman blanketed the
plain with a thin layer of ash. Tentative
showers, precursors of the heavy seasonal
rains, moistened the ash. Each layer hard-
ened, preserving in remarkable detail the
footprints left by the ancient fauna. The
Laetolil Beds, as geologists designate the
oldest deposits at Laetoli, captured a frozen
moment of time from the remote past—a
pageant unique in prehistory

Our serious survey of the beds, which lie
in northern Tanzania 30 miles by road south
of Olduvai Gorge (map, page 450), began in
1975 and gained intensity last summer after
the discovery of some startling footprints
This article must stand as a preliminary
report; further findings will almost certainly
modify early interpretations.

Still, what we have discovered to date at
Lactoli will cause vet another upheaval in
the study of human origins. For in the gray,
petrified ash of the beds—among the spoor
of the extinct predecessors of today's ele-
phants, hyenas, hares—we have found
hominid footprints that are remarkably
similar to those of modern man. Prints that,
in my opinion, could only have been left by
an ancestor of man. Prints that were laid

down an incredible 3,600,000 yvears ago!

Myvlate husband. Dr. Louis 5. B, Leakey,
and I had first explored the Laetolil Beds in
1935, In that vear we were searching for fos-
sils in Oduvai Gorge when Masal tribesmen
told us of the rich remains at Laetoli, which
in their language refers to the red lily that
grows there in profusion. When heavy rains
ended the Olduval excavation season, we
made the difficult, two-day journey south.

We did find fossils, but they weére much
more fragmented than those of Olduvai.
At that time, accurate dating was impaos-
sible. So we left the site. A German expedi-
tion combed the beds in 1938-39, and we
ourselves returned twice with indifferent re-
sults. But 1 could not help feeling that, some-
how, the myvatique of Laetoli had eluded us.

Then, in 1974, two things occurred. 1 was
drawn back once more to these ancient vol-
canic deposits, and one of my African associ-
ates, Mwongela Mwoka, found a homimd
tooth, Analvsis of the lava that overlies the
beds assigned the tooth an age of at least
2,400,000 vears. Since thisis older than any-
thing at Olduvai, I decided to concentrate
my efforts at Laetoli. In 1975, with National
Geographic Society support and the cooper-
ation of the Tanzaman Government and
its director of antiguities, A. A. Mtwon, 1
mounted an Intensive cCAmMpalgn.

For almost two field seasons we diligently
collected hominid and other fossils. Then, as
is =0 often the case in pivotal discoveries,
luck intervened. One évening Dr. Andrew
Hill of the National Museums of Kenva and
ceveral colleagues were larking about on the
beds, pelting each other with dry elephant
dung. As Andrew ducked low to avoid one

Here they walked, and here primitive manlike ¢reatures left footprints on an ash-
blanketed plain. A freakish concurrence of weather and geology preserved the tracks
for 3.6 million vears at Laetoli, near Tanzania's (Mduvai Gorge. Studies of the recent
discovery, led by Dr. Mary D, Leakev (right), signal that the homimds walked erect—
half & million vears earlier than indicated by previous fossil evidence.
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Cadiman booms and ash rains. as animals browse without fear and hominids travel
northward beneath the voleano's cloud. Acacias, mcluding whasthnz thorns with ant-

infested galls, stud the plain, The ash, dampened by the rainy season’'s first showers,
captures the double tradl of homind tracks as well as those of elephants, guinca fowl,
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mraffes, hares, and ostriches. In the tropical heat the tracks dry rapidly and are soon
covered with another shower of ash. The hominid prints indicate hetehte of about four
leet and four feet eight inches, possibly a female and & male. Although depicted here

together, the mdividuals mav have journeyed separately
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Prints in damp volcanic ash harden,
later ashfall covers and preserves them.
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Deposits aver millennia bury the
Laetolil Beds as much as 22 meters deep.

Ernsion bares the ancient foolprints —
legacy of the now extinct voicano.

such missile, he noticed a series of punctures
in the voleanic tuff. When close examination
indicated that thev were animal footprints,
we commenced to study them in earnest,

In 1976 Peter Jones, my assistant and a
specialist in stone tools, and my youngest
son, Philip, noticed what they believed to be
a trail of hominid footprints. After consider-
able analvsis | agreed and announced the
discovery the following vear, Of the five
prints, three were obscured by overlying
codiment impossible to remove. The two
clear examples, broad and rather curiously
shaped, offered few clues to the primate that
had trudged across the plain so long ago.

Nonetheless, the implications of this find
were enormous, Dr. Garniss Curtis of the
University of California at Berkeley under-
took to date the footprnint strata. These
deposits possess relatively large crvstals
of biotite, or black mica. Biotite from ash
overlving the prints, wheén subjected to
potassium-argon testing, showed an age of
about 3.6 million vears: that from below
tested at about 3.8 million vears. The foot-
prints had been preserved sometime within
this span. Dr. Richard L. Hay, also of
Berkeley, showed that the ash forming the
lavers fell within a month's time.

The hominid footprints attested, in my
considered opinion, to the existence of a
direct ancestor of man half a million vears
before the earliest previous evidence—{os-
sils unearthed by Dr. Donald C. Johanson
and his party in the Afar triangle of Ethiopia
beginning in 1973.%

Faced with this, we largely abandoned
pur hunt for fossils and focused our three-
monthcampaign of 1978 on the footprints—
plotting and photographing them, making
plaster and latex casts, and even removing
certain specimens. While Dr. Paul Abell

*See “Ethiopin Yields First ‘Family" of Early Man"
by Dir. Johanson in the December 1076 G EOGRAPHIC.

Years of search end with the discovery
of a single exposed print. “If cattle had
passed there that morning, oo one would
ever have seen it,” says team member D,
Tim White of the University of California
at  Berkelev. Inch-by-inch excavation
unearthed 77 feet of tracks: a test trench
iright) showed that they continued, prom-
sing further discoveries. -






“They looked so human., 20 modern,
to be found in taffs z0 old,” savs foot-
print expert Dr. Louise Robbins of
the University of North  Carolina
Greenshoro. The best-preserved print
(feft) shows the raised nrch, rounded
heel, pronounced ball, and forward-
pointing big loe necessary {or walking
erect. Pressyres exeriod along the oot
altest Lo & striding gait, scafl marks
M s irithe toe area. and 4 fossithized
Durmow --|-|J,|[|-[]|I"|l'|-||.;'|Fi'II'Z

Foscilized bones of 22 individuals
have been found i the vicimity of
Laetall. so named alter the Masai
word forthe area's ted lilv. Both bones
and footprint tuifs lay sandwiched
between strafa dated by potassiume-
Argon besis (O about 3.6 and 3.8 '!'I'='||'
lion vears ago, Teeth, jows, and skull
frapments from adults, as well as ribs
and hand, srm. and g bones from a

S-yvear-old (below, right}, may help

determine the trail makers' spocies

Similarin tvpe to inter specimens dis-

covered by Dir. Donald C. Johansonin

['-.Thil'l'l':llu'l the bonez belong to what

ir. Leakey ancd otherz consider the

gartiest hominids vet found. [

Johanson classifies both finds as A ws-

i I'|1.'-'-i|"l fhrer tis afeire mans

National Geographic, April 1979




of the University of Rhode Island was at-
tempting—delicately and successfullv—to
quarry out a block of rhinoceres tracks,
he noticed a barely exposed, hominidlike
heel print.

When we removed the surrounding over-
burden, we found a trail 2ome 23 meters
long; only the end of the excay ation seasonin
september prevented our following it =till
farther. Two individuals, one larger, one
smaller, had passed this way 3,600,000
VEars ago (painting, pages +48-9),

The footsteps come from the south, pro-
gress northward in a fairly straight line, and
end abruptly where seasonal streams have
eroded a small, chaotic canyvon through the
beds, The nature of the terrain leads us to
believe that the footprints, though now cov-
ered, remain largely intact to the south. And
that is where we will continue our effort

The closeness of the two sets of printsindi-
cates that their owners were not walking
abreast. Other clues suggest that the homi-
nids may have passed at different times, For
example, the imprints of the smaller individ-
ual stand out clearly, The crispness of defi-
nition and sharp outlines convince me that
thev were left on a damp surface that re-
tained the form of the foot.

On the other hand, the prints of the larger
are blurred, as if he had shuffled or dragged
msfeet. Infact, I think that the surface when
he pazsed was loose and dusty, hence the col-
lap=¢d appearance of his prints. Nonethe-
less, luck favored us apain; the bigger
hominid left one absolutely clear print,
probably on a patch of once damp ash,

What do these footprints tell us? First,
they demonstrate once and for all that at
least 3,600,000 vears ago, in Pliocene times,
what | believe to be man's direct ancestor
walked fullv upright with a bipedal, free-
striding gait. Second, that the form of his
footl was exactly the same as ours.

One cannot overemphasize the role of bi-
pedalism in hominid development. It stands
as perhaps the salient pmint that differenti-
ated the forebears of man from other pri-
mates, This unique ability freed the hands
for myriad possibilities—carrving, tool-
making, intricate manipulation. From this
single development, in fact, stems #ll mod-
ern technology.

Somewhat oversimplified, the formula

Footprinty in the Ashes of Time

holds that this new [reedom of forelimbs
posed a challenge. The brain expanded to
meet it. And mankind was formed.

Even today, millions of vears bevond that
unchronicled Rubicon. Homo sapiens is the
only primate to walk upright as a matter of
course, And, for better or for worse, Homao
sapiens dominates the world.

crossed the Laetolil Beds so long ago?

We have measured their footprints and
the length of their stride. Was the larger one
a male, the smaller a female? Or was one
mature, the other voung? It is unlikely that
we will ever know with certainty. For con-
venlence, let us postulate a case of sexunl
dimorphism and consider the smaller one a
{female.

Incidentally, following her path pro-
duces, at least for me, a kind of poignam
time wrench. Alone point, and vou need not
be an expert tracker to discern this, she
stops, pauses, turns to the left to glance at
some possible threat or irregularity, and
then continues to the north. This motion, 5o
intensely human, transcends time. Three
million six hundred thousand vears ago, a
remote ancestor—just as vou or l—experi-
enced a4 moment of doubt,

The French have a proverb: Plus ¢a
change, plus c'est fa méme chose—"The
more it changes, the more it is the same. " In
short, nothing reallv alters. Least of all, the
human condition.

Measurements show the length of the
smaller prints to be 18.3 centimeters (slight-
Iv more than 7 inchesiand 21,3 centimeters
for the larger. Stride length averages 38.7
centimeters for the smaller hominid, 47.2
centimeters for the larger. Clearly we are
clealing with two small creatures.

An anthropological rule of thumb holds
that the length of the foot represents about
15 percent of an individual's height. On this
basis—and it is far from exact-—we can #sti-
mate the height of the male as perhaps four
feet eight inches (1.4 meters); the female
would have stood about four feet.

Leg structure must have been very simi-
lar to our own. It seems clear to me that the
Laetoli hominid, although much older,
relates very closely to the remains found
by Dr. Johanson in Ethiopia. Dr. Owen

B["T WHAT of those two hominids who
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MNature s ashen ledger recorded all that
touched earth for perhaps a month of inter-
mittent Hght rain and ashiall. Hard rains
might have washed out the prints; dry ash
wiorzld have blown away. This chance reg-
ister (clockwise from top) logged an ele-
phant trail, here examined by Dr. Ron
Clarke of the Transvaal Museum, Pre-
torian. Fossilized whistling-thorn leaves
appear identical to today’s. Guinea-fowl
tracks abound, and a giraffe dragged 1ts
fool, a trait still common among its descen-
dants. Even millipede furrows remain.,

Trackers identified gazelles and other
creatures almost indistinguishable from
present-day inhabitants, but the saber-
toolthed cat and the clawed chalicothere,
both now extinct, roamed with them

T WHITE FPar T e el Nl fel jae Pl







Lovejoy of Kent State University in Ohio
studied a knee joint from Ethiopia—the bot-
tom of the femur and the top of the tibia—
and concluded that the Afar hominid had
walked upright, with a free, bipedal gait.

Qur footprints confirm this. Further-
more, Dr. Louise Robbins of the University
of Morth Carolina, Greensboro, an anthro-
pologist who specializes in the analvsis of
footprints, visited Lactoli and concluded:
“The movement pattern of the individuoal is
a bipedal walking gait, actually a stride—
and guite long relative to the creature’ssmall
size. Weight-bearing pressure patterns i
the prints resemble human ones. . . .7

I can only assume that the prints were left
by the hominids whaose fossils we also found
in the beds. In addition to part of a child’s
skeleton, we uncovered adult remains—two
lower jaws, a section of upper jaw, and a
number of teeth {page 452).

HERE can we place the Laetoli homi-
nids and their Afar cousins in the in-
complete mogaic of the rise of mans
This question, quite honestly, is a subject of
some contention among paleontologists.
One school, including Dr. Johanson, classi-
fies them as australopithecines

But the two forms of Australopitherus,
gracile and robust, represent, in my opinion,
evolutionary dead ends. These man apes
flourished for their season, and perished—
unsuccessful twigs on the branch that pro-
duced mankind. Of course, the Laetoli
hominid resembles the gracile Australopith-
ecus, but I believe that, so far back in me,
all the hominids shared certain characteris-
tics. However, the simple evidence of the
footprints, so very much like our own, indi-
cates to me that the Laetoli hominid stands
in the direct line of man's ancestry,

We have encountered one anomaly. De-
spite three vears of painstaking search by
Peter Jones, no stone tools have been found
in the Laetolil Beds. With their hands free,
onewould have expected thisspeciesto have
developed tools or weapons of some kind.
But, ¢xcept for the ejecta of erupting volca-
noes, we haven't found a single stone intro-
duced into the beds. So we can only
conclude, at least for the moment, that the
hominids we discovered had not yet attaned
the toolmaking stage.
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While the hominid prints rank as the most
exciting of our discoveries at Laetoli,
there is also a petrified record of Plio-
cene animal life. Oddly—or perhaps not so
oddly, given the geologic continuity of East
Alrica—we find the same tvpe of wildlife in
roughly the same proportions as exist today.

Before the first fall of ash, the prehistoric
plain of Laetoli apparently possessed a nor-
mal array of vegetation. Beneath the bottom
laver we find fossilized twigs, small
branches, and grass, Thereafter, with the
terrain buried in barren gray dust, animals
continued to drift across in their habitual
patterns. Why did they do so, with so hittle
sustenance present? With the data available
at this point, we just cannot explain it

But the footprints are visible in their
plenitude. Countless hares have pocked the
ash with their distinctive hopping pattern.
Baboon prints lie in profusion; all we have
found possess a narrow heel similar to those
of smaller present-day females. Baboons,
incidentally, still arrogantly patrol the beds.
Déinotherinm, a prehistoric relative of to-
day’s elephant, lumbered through, its huge
footprints ohliterating the strata beneath,

We encountered a vanety of antelope
prints, large and small. In studving these,
we enlisted the aid of two African track-
ers, members of the Hadza and Wasukuma
tribes. Because the extincl species possess
hooves of roughly the same shape as their
living relatives, the trackers provided valu-
ahle identifications.

In addition to footprints we also have
found skeletal traces of both white and black
rhinos, two tyvpes of giraffe—one as tall as
today'sspecies, the other a pygmy—and two
genera of pigs. Various carnivores prowled
across the ash, including one very large
saber-toothed cat; hyvenas were numerous.

A unique discovery, though, is a pair of
prints left by a chalicothere. This strange
creature had claws on its feet; vet it was an
ungulate rather than a carnivore and ate
onlv vegetation. To my knowledge, our
prints are the only ones ever discovered

supreme importance of the presence of
hominids at Laetoli. Sometimes, during
the excavating season, 1 go out and watch
the dusk settle over the gray tuff with its

BUT IN THE END one cannot escape the



Marching toward an uncertain future,
the Laetoll prints, here filled with black
sand (rght), confirm what cloes like a
knee-joint cast (below) from Ethiopia had
already sugpested—that, very early on,
homimids strode upright, an adaptation that

[iterally stands them apart in the planet's

Fallerv of evolution

eerie record ol ttme long past. 'The slanting
light of evening throws the homimd prints
into sharp relief, so sharp that thev could
have been left this morning

[ cannot help but think about the distant
creatures who made them. Where did they
come from? Where were they going? We
amipdy do not Know. It has been suggested
that they were merely crossing this scorched
:"].'.J!T toward the ereener ri--'-_=,:'- 1o the north
Perhaps =

In anv case, those footprints out of the
deep past, leit bv the oldest known homi-
nid=. haunt the imagination. Across the gulf
of time [ can only wish them well on that
prehstoric trek. It was, 1 believe, part of
i greater and more pertlous journey, one
that—through millions of vears of evolu-
tionary trial and error, fortune and misfor-
tlune—oulminated 1o e emergence of

mocern man |:|







Rodiation s eerie glow
suffuses the waler-coversd
core (ahove) of & reactor in
Oregon. Like honey in a

comb, =pent fuel in rectangulor

bundles of rods fills a storase
pool (left) at a South Carolina
reactor, A technician lowers

a bundle mto a cask for
shipment to 4 less crowded
[Acility. Permanent wasts

sLd !'.Ii_,_’L' E= 8 T icer -1|[r!"|:'.l
block in nuclear enerey's

ik

bid to become the powerhouse

of the future

THE PROMISE
AND PERIL OF
NUCLEAR ENERGY

UCLEAR ENERGY 15 dving”—Amory Lovins
Friendsof the Earth. “The vigorous development
of nuclear power is not a matter of choice, but of
necessily —Hans A, Bethe, Cornell University

1 he utter divergence of these points of view has marked
the controversy in recent vears about energy from fission-
ing atoms. The man in the street mayv be forgiven if he is
not sure who 15 right

1T'he debate has been frequently emotional, sometimes
atter, ofien confusing. Frightening stortes about radi-
ation hazards of nuclear materials vie with worrisome
forecasts of energy famine, economic troubles, an
environmental disaster if nuclear energy 15 abandoned

Not many vears ago prospects for the nuclear industry
were booming. Nuclear electneity was heralded as the
cleanest, cheapest, and most convenient form of power. 11
seemed certain to fill much of the vacuum caused by the
predicted shortages of oil and gas.

Orders for nuclear plants flooded into General Electric,
Westinghouse, and other suppliers. In just three years,
1971 through 1973, the utilities ordered an even hundred
reactors. Optimistic predictions foresaw as many as 1,500
reactors in the United States by the end of the century

Then came the oil embargo of 1973-74, followed by
strong national pressures o use less electricity and to
conserve fuel. At the same time, the price of electricity
was rising sharply. The ¢ver growing demand forelectric-
Ity slowed. Utilittes found themselves over-extended.

C VL

By KENNETH F. WEAVER

Photographs by EMORY KRISTOF
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Abruptiv, new reactor orders dropped—
only 13 in the four vears 1975 through 1978.
Dozens of previous orders were canceled or
postponed.

Meanwhile, Government policy shifted
from enthusiastic promotion to mixed sup-
port. Public attitudes, once generally pro-
nuclear, wavered. Opponents mounted
demonstrations at reactor sites like >Sea-
brook in New Hampshire and Diablo Can-
yon in California. They raised safety
questions at public hearings and filed court
suits to prevent licensing of further reactors.

Against this background stands one sig-
nificant fact: Nuclear energy is already pro-
viding roughly one-eighth of all the electric
power generated in this country. More than
70 nuclear power plantsin 27 states have re-
ceived operating licenses. More than 90 oth-
ers are under construction

In 1978 nuclear energy produced nearly
300 billion kilowatt-hours, rivaling gas-
fired and hydroelectric stations. Eighty per-
cent of electricity produced in Vermont
comes from nuclear power; in Maine, 65
percent; and in Connecticut and Nebraska,

50 percent or more. All this has come about
in just over two decades since the United
States' pioneer nuclegr plant at Shipping-
port, Pennsyivamia, went into service.
What, then, is the future of nuclear ener-
gv? Isitat adead endr Or will it recover from
its current troubles and fulfill at least some
of the bright promise of a few vears agor
Answers are murky, shrouded in uncer-
tainties, But here are some of the argu-
ments, and essential facts needed to
understand them, based on the views of
many experts and on tours of nuclear instal-
lations in the United States and Europe.”®
The basis for nuclear power is that certain
heavy elements in the earth's crust, such as
uranium, have wvarieties (called isotopes)
that can be made to split, or fission. When
the nucleus of such an atom splits, it results
in fragments that together weigh slightly
*Seience editor Kenneth F. Weaver (nitinted the
GEOGRAFHIC': coverage of energy in the November
1971 tesue with “The Search for Tomorrow's Power.”
Last November Bryen Hodgson analyzed the naturel-
gas potential. Consult the National Geographic Index

for recent articles on ofl, coal, wind power, salar
pawer, and geothermal energy.

Symbols of plentiful power, giant bulbous chambers will house reactors at San
Onofre, California. Such nuclear plants now generate about 17 percent of all the electric
powerinthe U. 5, When a 1977 drought reduced the flow of hydroelectric power in the
Pacific Northwest, Oregon's Trojan nuclear plant kept the state's lights burning
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less than the original. The loss in mass turns
Into ENErgy,

The fissioning atom alse gives off neu-
trons, heavy subatomic particles. Under the
right conditions these strike other fission-
able atoms and cause them to split, thus cre-
ating a chain reaction.

A reactor is a remarkable device to stimu-
late this splitting of nuclei on a grand, but
controlled, scale. Resulting energy, as heat,
can be harnessed to make steam that drives
turbine generators to produce electricity
The scientific principle is simple; putting
it into use safely calls for complex, highly
sophisticated engineering

If you could look into the heart of a typical
pressurized water reactor—the commonest
kind in use—vou would see the nuclear core,
scores of thick bundles about 12 feet long,
made up of slender, shiny tubes. Each tube,
or fuel rod, is filled with some 200 pellets of
enriched uranium (pages 468-9)

The pellets are small—about twice as
thick as a pencil and slightly more than half
aninch long. But they are mighty: The ener-
gy content of each pellet is about the same as

& ton of coal or four barrels of crude oil, The
cost? Five to ten dollars.

A large reactor operating today holds tens
of thousands of fuel rods in which are sealed
some eight million uranium pellets weighing
abouta hundred tons. The capacityofsucha
reactor1s roughly 1,000 megawatts (one mil-
lion kilowatts) of electricity, encugh for a
city of 600,000 people. But the life of the core
is limited. A third of the fuel must be re-
placed annually during the expected 30-to-
40-vear life of the reactor.

Once reactor operations begin, the core is
surrounded and infiltrated with water—
thousands of tons—which circulates under
high pressure to carry away the intense heat
and keep the reactor temperature within
limits. The water also moderates, or slows,
the flow of neutrons and thus helps control
the chain reaction. Core and water are con-
tained in 2 heavy steel pressure vessel. It, in
turn, is shielded by a steel-and-concrete con-
tainment structure to prevent radicactivity
from escaping into the outside world

suppose radioactivity does leak. Why is
that a matter (Continued on page 444)

Troubled Seabrook: Blue-collar workers march in support of the Seabrook reactor
in New Hampshire. Protesting ngainst it end other plants, concerned groups have
openeéd persistent debate regerding safety, radiation, and long-term storage of wastes.
California and Maine have banned future plants until the storage question is resolved.
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Atoms at work
around the world

CROSS THE ENERGY-HUMNGRY GLOBE
nuclear power has established a foothold 6 at

leqnst 44 nations. By the middle of 1978 22 eoun-

tries had already licensed some 220 reactors, capable of
generating more than a hundred milbhon kilowatts of
electricity, An additional 320 reactors were under con-
struction or on arder,

.F..'.'.rﬂf." as these Npores MY S0, INCreasing I||||.||-:i-
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seek reactors and other nuclenr facilities, in part as
symbols of importance

such facilities as fuel Feprocessing plants ||r||-il_||'-;-
plutoniom that can be used to make nuclear bomibs

This arouses the fear of plutosium pilfernge and
the consequent =pread of nuclear weapons

s Nuchear power piant camadefeq

o Nuclear power plant under construction or ordered

o Crollan nochear fuel reprocessing plant

& Muor nuclear waste burial site (some closed)
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The making of nuelear fuel begins witha
concentrate of milled uranium are called
vellowcake (below), here shown at the
hoerr-McLee mill near Grants, New Mexi-
¢, The fuel is later enriched to increase its
content of uranium 235, the isotope of ura-
mium that feeds a reactor

Converted to uranium dioxide, the fuel
5 compressed into thimbie-size peliets
(bottom), hardened by heating in a fur-
nace ke this one at Westinghouse's
nuclear fuel plant near Columbia, South
Carolina. Finished pellets on a tray (left)
are only mildlv radioactive and can be han-

dled without special protection,

The pellets are lnter stacked end on end
In long melal rods. A bundle of rodsmakes
up a fuel assembly (right). Scoresof assem-

hlies constitute the core of a reactor
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(Continsed from page 461) of concern?
Some kinds of radiation, such as ordinary
light, are reliatively harmiess.

But fonizing radiation, the kind produced
by radioactive materials or X-ray machines,
is dangerous because—though invisible and
unfelt—it can cause serious changes in the
cells of the human body. Its intense energy
can destrov or distort molecules in cells. It
breaks DN A strands in the genes.

The long-range effects may be cancer if
the damaged cells go out of control and du-
plicate themselves wildly. Or there may be
birth defects and genetic mutations in future
generations if reproductive cells repair
themselves incorrectly and produce abnor-
mal arrangements of the DNA strands that
govern heredity.

Two kinds of ionizing radiation are actu-
ally electrically charged particles: alpha par-
ticles, or nuclei of hellum atoms, and beta
particles, or electrons. Alpha particles trav-
el in air only inches before they are stopped
They cannot penetrate the skin and are not a
health hazard as long as they remain outside
the bodv. However, if an alpha emitter,
such as plutonium dust, is inhaled, the
heavy alpha particles can deposit all their
high-energy content directly in very sensi-
tive lung tissues and wreak damage that
may eventually result in cancer.

Beta particles travel a few feet in air, and
they can penctrate slightly into the body
Thev especially affect the bones and the thy-
roid if beta emitters are ingested. The parti-
cles can usually be blocked by thin sheets of
metal or wood.

Gammaravs, a third type, areshortwave,
high-energy electromagnetic radiation, akin
to X rays. They penetrate easily into the
body. Reactors have a biological shield of
thick concrete to reduce their intensity

Natural Radiation Unavoidable

Clearly, ionizing radiation issomething to
avoidif possible. And yet, although you may
not be aware of it, vou are bathed in low-
level natural radiation all the time

Cosmic ravs from space, for example,
subject vou to about 40 millirems a year at
sea level, even more at higher altitudes. (A
millirem iz a thousandth of a rem, the stan-
dard unit of radiation exposure, )

Also, uranium, radium, and thorium in
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stone, concrete, and soill, as well as
radioactive carbon and potassium in yvour
hody and in waterand food, combine to pro-
vide a radiation background that you cannot
escape. From these natural sources the aver-
age person receives @ whole-body dose of
about a hundred millirems a year.

Besides absorbing natural radiation,
many people are exposed to man-marle ion-
izing emissions, Medical diagnostic X rays,
for example, give the average person 70
millirems a vear, TV sets and radium-dial
wristwatches add perhaps a millirem over
the course of a vear.

From these natural and man-made
sources, the average person gets close to 200
millirems of radiation annually

A nuclear reactor, properly operated,
adds little to this burden; no more than a few
millirems a vear for the exposed public. Ac-
tually, coal plants emit about the same
amount of radioactivity because of radium
and uramum in the coal.

How much radiation does it take to hurt
you? Radiobiologists regard a single dose to
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the whole body of 600 rems (600,000 milli-
rems) as lethal to most people; 100 whole-
body rems cause radiation sickness; 10 can
damage the lvmph nodes and spleen and de-
crease the bone marrow and blood cells, al-
though vou do not feel symptoms

A few millirems or even a few rems seem
small by comparison, especially when
spread over a period of time. And some
scientists believe there 15 a threshold be-
low which radiation has no permanent
effect. But many others insist no radiation
level is harmless. Dr, Karl Z. Morgan of the
reorgia Institute of Technology, [ormer di-
rector of the Health Physics Division of the
Oak Ridge National Laboratory, sums up
this view:

“An overwhelming amount of data shows
there is no safe level of exposure, and there is
no dose of radiation so low that the risk of
malignancy 15 zero. So the question is not: Is
there a risk for low-level exposure? Or, what
is a safe level of exposure? The question is
How great is this risk? Or, how great mayv a
particular radiation risk be before it exceeds

Radiation and you

N NATURE are found some 6l varieties, or
I isotopes, of chemical elements that are

rudioactive. That is. they continuously
transform, or decay, into new elements, giv-
ing off high-energy radiation in the process.
Some two hundred other rndioisotopes are
created artificiallv in nuclear machines, such
us repctors,

When emissions brom radioactive suh-
stances enter the human body, they injure
cells by jonizing (tearing electrons from)
atoms. If the domage is slight, or takes place
slowly, the body usually mokes repairs. But
if damage is great, adequate repairs are im-
possible and the biological consequences
can be severe:illness, reduced life expectan-
cv, eventual cancer, Or genetic defects may
appear in future generations,

The time it takes a radioactive element to
decay is measured by ity half-life. After
ane such period, hall the original radio-
activity remains: after two half-lives, a
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the expected benefits, such as those from
medical mdiography or nuclear power?”

When one visits a nuclear plant, he getsa
mixed feeling of the awesome power and the
extraordinary precautions to control that
power. With Mike Malmros, an inspector
for the United States Nuclear Regulatory
Commission (NRC), 1 went to see the Ran-
cho Seco plant in California’s Sacramento
Valley, near Lodi. A pressurized water reac-
tor, operating since 1975, Rancho Seco js
rated at 913 megawatts,

Our approach from the south brought us
through barren hills into vinevard and ranch
country, dominated by the Rancho Seco
reactor building—a squat silo—and two
colossal cooling towers 425 feet high.

"Air and farm products near the reactor
are constantly monitored,” Mike told me,
“to make sure that any radioactivity reach-
ing the outside world does not exceed our
very law permissible levels. If the limits are
exceeded, the plant i€ supposed to shut
down until the problem has been corrected.”

(In practice, critics sav, fines are often

fourth: after 20 half-lives, only a millionth.

Some radioactive elements decav swiftly,
lodine 133 has a hall-life of only 21 hours.
But for iodine 131 the half-life is 8.1 days,
and foriodine 129 itis 17,000,000 vears.

Certain parts of the body, such as the go-
nads, thyroid, and bone marrow, are espe-
cially sensitive to radiation. Moreover. some
radioisotopes have particular  affinities.
Strontium 90, for example, is a bone seeker.
lodine becomes concentrated in the thyroid
instead of being eliminated,

lodine 131, cesium 137, and strontium
0—aull produced in nuelear reactors —are
especially hazardous to mun if they get into
the food chain, because of hiological
concentrabion,

Muost scientists believe it is prudent to
assume there is no sale level of ionizing
radintion, even though we constantly get
some radistion from such natural sources as
cosmic ravs and granite in buildings.

MELLURE ENY CONTAMISETION
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Anatomy of
a nuclear
power plant

MNE OF MAN'S most sophisticated
0 structures, & nuclear power plant

for generating electricity oper-
ates on the same simple principles as
plants powered by fossil fuels; Heated
water produces steam;
steam drives a turbine
that spins a generator; ;ﬁ
8 generator produces J!"_;.‘-"E
eiectricity

The heat source for

n nuclear plant is the
energy released from
the fission, or split-
ting, of the nuclel of fissionable materi-
als, principally uranium 23§

=3

A neutron collides with a U-23%
nucleus (A), splitting the nucleus in

two (B}, Part of the energy that bound
the nucleus is released as heat, and
other neutrons are ejected (C). Bom-
parding other U-235 nuclel, the neu-
trons precipitate a sel{-sustaining chain
reaction

Energy from the chain reaction of fis-
sioning uranium in the reactor core (I,
left) heats the surrounding water,
which is pumped under pressure into
the tubes of & steam generator(2) to heat
the water already in the generator. This
tvpe of reactor, the most common in the
U. 5. today, is known as a pressurized
water reactor

Heat from the tubes canverts water
inthe generator to steam, whose energy
turns the rotors of a high-pressure tur-
bine (3). Lower-energy steam proceeds
to low-pressure turbines (4, 5). Anelec-
tric generator (6) converts the energy
from the whirling turbine shaft into
power Ior Lransmission to consumers
through high-voltage lines (7).

Depleted steam from the turbines
passes over the cooling coils of & con-
denser (B) and is converted to water,
which returns to the steam generator
to be heated again.
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Instead of a crane, Indian construction
workers use wood planks to lift a multi-ton
component into place at 8 nuclear plant
near Madras, Starting {rom ground level,
thev raise the part with jacks—foot by la-
borious foot—then slide the planks under
it to create a scaffold. Now at the night

hetght, the cvlinder i= ready to be rolled
into position

too small for effective enforcement of safety
standards and regulations in some plants.)

A heavy barbed-wire fence surrounds the
power station at Rancho Seco. Motion sen-
sors to detect intruders are 20 sensitive that
sometimes jackrabbits set them off.

At the gate, guards put us through detec-
tors 1o Assure we were not bringing in weap-
ons or explosives. Inside we picked up
dosimeters and film badges to record any ra-
diation we might receive. We put on special
clothing for protection against radioactive
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Questions
and answers

Howe do fission and fusion differ?

Fission involves the splitting of the nucle-
us of certain heavy atoms such as uranium.
Fusion involves joining the nuclei of two
very light atoms such as deuterium and
tritinm, forms of hvdrogen. In both cases
the nuclear reaction produces significant
amounts of energy.

Fow do reactors -e.IrII'-"-e' r?
Light water reactors include:

(1) Pressurized water reactors. The
most common bype, these use ordinory
water under pressure to cool the reactor
cores, Heat is transferred to a secondary
water cvele to produce steam lor the
power-generating turbines.

(2) Boiling water reactors, These also
use nrllilmr:r cooling water, but allow it to
boil directly inte steam for the turbines.

Reactors may use gases or heavy waber
(which contains heavy hydrogen, or deu-
terium) for cooling. Breeder reactors gen-
erally eool with liguid sodium.

Mast U, S. reactors use uranium 2335 for
fuel, Uranium 233 and plutoniom 234 are
also Fsstionable and can fuel reactors.

Can a nuclear plant explode like a bomb?
No. The uranium 235 generally used in
thermal reactors is not sufficiently en-
riched to create a nuclear explosion. A nu-

clear plant could, of course, suller a steam
explosion under certnin circumstances.

particles: coveralls, plastic bootees, cotton
ploves under rubber gloves, and hoods that
left nothing exposed except our faces.

To reach the contpinment chamber, we
had toe go through an airlock tunnel. Signs
warned “Radiation Containment Area.”

Inside the airlock our ears popped as
the massive door locked into position; ar
pressure wis being lowered to thatinside the
chamber. Because of this lower pressure, if
there are leaks, air will alwayvs move from
outside to inside.
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Are we likely to vun out of wranium?

Al vurrent prices ol about forty dollars o
pound for vellowcake (uraniom oxidel, Unit-
¢d States mines can probably produce
enough uranium 233 lor all the reactors like-
Iv tor be built in this country for the rest of the
centurv, The breeder reactor, which con-
verts uranium 2358 to fissionable plutonium,
theoretically could multiply the reactor fuel
supply Gl-tald.

What 15 reprocessing?

When spent fuel is taken from a reactor, it
contiains valuable materinls such ns unused
uranium, as well as plutonium 239 that has
been ereuted by the intense bombardment of
neutrons during the fission process, Mived
with these uselul materials are highly radio-
active and very dangerous fission products
such as cesium 137 and strontium 90,

Reprovessing plunts separate these mate-
rials by chemical techniques, concentrating
the dangerous materials for storage and mak-
ing the valuable materials available for use,
This is how, for example, the defense es-
tablishment gets plutonivm for nuclear
WEARONS,

Reprocessing is essential if breeders are to
come into use. Ounly by reprocessing can un-
used uranium be separated from spent fuel
so that it can be irrndiated in the breeder to
produce additional fuel, Similarly, only by
reprocessing can this newly created plutoni-
um be claimed for use in reactors,

If a Third World countyy builds o nuclear
plant, can it also make nuclear weapons?

All reactors produce plutonium as o by-
product, With a reprocessing plant, this plu-
toniom can be separated and purified for

In the cavernous vault we could look di-
rectly down on the reactor vessel—a 422-ton
steel bottle, 40 feet high, 14-foot inside di-
ameter, with walls eight to ten inches thick.
And deep within that cell, under nine feet of
water, burns the fire of Prometheus.

But it does not burn unchecked. Cables
on the reactor head connect with motors that
drive control rods inside, poised above fuel
assemblies. If the temperature rises unduly
or other sertous problems threaten, these
rods are designed to drop into the core

The Promise and Peril of Nuclear Energy

ﬁ

fuel; it is also highly suitable material for
weapons. That is why many people believe
the spread of nuelear technology will be fol-
lowed by the spread of reprocessing, the
proliferation of nuclear weapons, and the in-
ereased threat of nuclear war,

Indeed, proliferation is regarded by many
thoughtful critics as the most serious hazard
of nuecledwr energy. The “nuclear club’ = na-
tions possessing nuclear weapons —now
numbers five. Two orthree other nations are
suspected of having them clandestinely,
Still others covet nuclear weapons gz mat-
ter of national pride or to maintain the bal-
ance of power with a hostile neighbor.

What about the threat of tervovists hijacking
shipments of nuclear materials?

Terrorists wounld probably want to steal plu-
tonium for bombs. But they would not likely
try to steal plutonium in spent fuel because
of the intense radioactivity of Fssion
products, such as eesium 137 and strontium
90, in the fuel rods. However, if the plutoni-
um is separated out by reprocessing, the dian-
ger of radioactive contamination would be
greatly reduced, and the plutonivm would
he relatively safe. This, again, is why Presi-
dent Carter and others oppose the reprocess-
ing of fuel from nuclear power plants.

How much energy does the U. §. need?

Currently, United States consumption of all
kinds of energy adds up to ubout 76 quads
(quadrillion British thermal units), While
population growth and industrial expansion
will tend to increase demand, escalating
costs for energy are tending to hold it back.
Many estimates see U, 5. energy use rising to
100 ar 125 quads by the vear 2000,

h

By absorbing neutrons necessary for the
nuclear chain reaction, they immediately
cut it off.

Later, in the control room, we inspected
batteries of lights and gauges that monitor
the plant’s operation. One row of green
lights told us that all the control rods were in-
serted in the core; the reactor had shut down
briefly for repairs.

As we toured the plant, Mike explained
what he looks for in his inspections.

“1 come (Continued on page 475)
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the United States olten centers on the

fuel oycle—the series of steps from min-
ing and processing of uraniom through use as
fuel to the eventual disposition of spent fuel
from the reactor.

Much valuable material in spent fuel could
be salvared for further use by feprocessing
For example, nearly a third of the original
yratium 23% has not been burned up. It could
bhe added to new urmpium  and  further
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reactor. Like U 235 it 1s fissionable and cin be
userd in fuel pellets. But it is o mixed bless
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¥any people are deeply concerned about
the possibility that plutomum separated from
waste might be illegally diverted to terrorists
or irresponsible nations. Itcould then contrib
utle to prohferation of nuclear weapons andd
handicap efforts to prevent nuclear wat

Thus nuclear critics generally oppose clos
ing the fuel cyete. They want spent fuel to go
directly tnto centuries-long storage.
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Heavy rubber gloves provide access to
an mirtight enclosure where Hanford tech-
nicians inspect the uranium-plutonium
pellets iabove). Plutonium emits radioac-
tive particles and can cause tissue damage
i swallowed or especially if inhaled

1o gather data on breeder-reactor safe-
Ly, scientists limited the coolant flow to a
single fuel assembly in a test reactor. A
neutron radiograph (below), similar o an
X ray, shows that the assembly began to
melt and fall to the bottom of the vessel

LELOmEL mAYIORNEL Ko RATONT

unannounced four to six times a vear to see
that the reactor is working properly and that
our safety requirements are enforced.”

He pointed his flazhlight down a row of
cable travs, looking for dust or debris.
“Thev have to do a lot of housekeeping,” he
said, “One secret for control of radioactive
contamination is to keep things very clean.”

He checked pipes for leaks and vibration
He checked valve positions and the readings
on radiation monitors in the exhaust stack
and at various other positions in the plant

He also examined records to determine
that ultrasonic tests and other methods had
been used to assure that pipe welds were
holding and that no cracks were forming
This precaution took on added significance
in light of recent problems with cracks at
other plants

Mike showed me bins where low-level
radioactive wastes, such as contaminated
gloves and plastic bootees, are stored before
being compacted and shipped to burial,

The most important waste, of course, isin
the spent fuel rods. As fissionable uranium
235 1n the core splits, 1t creates a variety of
lission products such as cesium 137 and
strontium 90, Most are strongly radioactive
and produce heat even when the reactor is
shut down. Thus when the spent fuel rods in
the core are replaced, they must be trans-
ferred by remote control to nearby storage
pools, where they will sit quietly in under-
water racks for months or vears as their ra-
dioactivity decays

Our inspection completed to Mike's satis-
faction, we underwent radiation checks. We
putour hands and shoes in slotsin adetector;
its slow clicking revealed only background
radiation. Finally, we surrendered our dao-
simeters and film badges, which had record-
ed no radiation dose,

For those working dailv in radiation
Areas, some exposure s inevitable. Five
whole-body rems (5,000 millirems) over an
entire year i3 the normal cumulative dose
permitted under Nuclear Regulatory Com-
mission rules. Anvone who reaches this limit
15 not supposed to work where there is radi-
ation for the rest of the year. In fact, NRC
records show, average worker exposure per
year runs only 700 to 800 millirems

For the public, the NRC annual limit on
radiation from the nuclear fuel cvcle is 258
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millirems. In practice, the actual exposure is
a tiny fraction of this permissible limit.
These “acceptable” limits are controver-
sial even though they are seldom reached.
Some critics insist they be cut further.
Industry spokeimen note that the public
has suffered no known radiation death orin-
jury fraom the operation of any commercial
nuclear power plant in 450 reactor-years of
experience. The overall safety record, they
zay, is good compared to other industries.

Critics Wonder, What If . ..

Some people are neither comforted nor
satisfied with this record. They point to
numerous safety infractions at individual
nuclear plants, Theyv note a General Ac-
eounting Office study released last fall that
criticizes the Nuclear Regulatory Commas-
ston for not adequately monitoring the gual-
itv of construction in new plants.

And they express considerable concern
about certain kinds of accidents, What if
there were a “loss-of-coolant accident™ in
which a major pipe ruptored so that it could
not carry copling water (o the core?

Shutting down, or scramming, the reac-
tor does not salve the problem. Although a
scram stops the nuclear chain reaction,
radinactive fission products in the fuel rods
continue to disintegrate and give off heat
long after shutdown. Without cooling wa-
ter, the core would melt within an hour or
two, fall to the bottom of the reactor vessel,
and burn through the steel and concrete
within aday. Buildup of pressure within the
containment chamber might rupture the
walls and release radioactive gases into the
biosphere—the outer world with its living
things. Consequences of such a “worst-case
accident” could be catastrophic, with heavy
loss of life, multitudes of cancer cases and
damaged thyroids, and conlamination of
surface and groundwater and of perhaps a
hundred square miles of land for many
vears., The extent of the disaster would de-
pend on many variables.

Nuclear plant designers have, of course,
anticipated such possibilitics. They have
provided many lavers of engineering bar-
riers and emergency systems, Since keep-
ing the reactor coré cooled down is of
paramount importance, a reactor has fourto
six backup cooling systems, These can be
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thrown into use if the main svstem Frils.

Sothe real question is: How likely isit that
the pipe would break, that all the backup
systems would then fail, and that the core
would melt through all the barriers?

A major effort to calculate such probabil-
ities was carried out by the Reactor Safety
Study, published in 1973 by the NRC. It s
alzo known as WASH-1400 and as the Ras-
mussen Report, for the chairman of the
study group, Professor Norman ©, Rasmus-
sen, now head of MIT's Department of Nu-
clear Engineering (page 478).

The study calculated that if there were a
hundred reactors operating, a person living
within 25 miles of one of them would have
ane chance out of five billion exch vear of dy-
ing in a reactor accident, (The figure does
not inclede long-term fatalities from can-
cer.) By contrast, the report contended,
there are much greater chances of dying in
any vear in more ordinary gccidents: for ex-
ample, automobile—one chance in 4,000,
fire—one in 25,000; air travel—one in
100,000; lightning—one in 2,000,000,

Serious criticism has been leveled at the
Rasmussen Report because of some of its
assumptions and methods, Also, it does not
consider the possibility of sabotage.

The most damaging criticism has come
from the recent blue-ribbon Lewis panel,
commissioned by NRC. It says that the
numbers in WASH-1400 are not confirm-
able, that the margins of error and uncer-
tainty are much too narrow, and that the
report cannot be used to prove the safeness
of nuclear power. NRC hus formally en-
dorsed these criticisms.

But. sav nuclear supporters, the risks are
still smaller than more familiar hazards that
society regularly accepts

As Dr. Jerrv Cohen of the Lawrence
Livermore Laboratory savs, “Somehow
thereis a feeling that a man killed by a street-
car i=n't as dead as a man killed by
radiation,”

A more immediate problem alarms many
nuclear critics—the question of what to do
with radioactive nuclear wastes. These may
be divided into three groups:

.. Low-level waste: bulky, slightly con-
taminated materials such as clothing, indus-
trial trash, and sweepings, with only weak
radioactivity.

Narional Geographic, April 1979



Lransuranic waste: igher levels ol
radiation and more hazardous because of its
content of very long-lived alpha-particle
emitlers such as plutonium

And high-level wastes of two kinds
(11 spent fuel, of which the typical large reac-
tor produces about 30 to 40 tons a vear, and
(2] bv-products of the Government weapons
program. High-level wastes generate high
heat and high' penetrating radiadon for
CENLUries

The question of how to handle this ex-
tremely dangerous material and isolate it in
such a way that it will not harm either pres-
ent or future generations was neglected for
vears and only recently has been given serd-
ous consideration

The waste problem cannot all be blamed
on nuclear power, The problem began more
than thirty vears ago when the United States
started makmg plutonium for nuclear
bpombs and putting nuclear reactors in
submarines.

The defense waste is enormous: some
SUG,000 tons of highly radioactive material
and &4 million cubic feet of less radioactive
trash. It is stashed temporarily (and not too

Fhe Promise and Peril of Nuclear Energy

How sale? In 1975 a1 the Browns Ferry
plant (above) in Alabama a fire ravaged
electrical cahles (below), dsabling the
ETHErgeney cureé~coaling svstems Lipera-
tors finally restored conling water manual-
Iy, with no release of radiation.

The blnze led to new Ore-prevention
standards in the immdustry, including the
use of fiame-resistant foam insulation
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the ments and dangers
of nucledr enern,
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Dr. Alvin Weinbere (left,
belowi—longtime head of the Oak
Ridee National Laboratary,
where he stands amid canlsters
of uranium 238—1s a4 nuclear
advocate. Butl he has
written frequently about
the need to improve safety
Dir, Ted Tavlor (right,
nbove), nuclear physicist
and former bomb destgner,
warns that nuclear
weRDonhs may proliferate
withoul Lighter securnty for
[issionalle materials
David Pesonen iright), a
san Francisco lawyer, stunds
it the site of the proposed
Bodega Head nuclear reactor
He led the fight that stopped
the plant because of its
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Friends of the Earth, opposes
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more efficient use of all energy
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safely, insist the critics) in tanks and burnal
pits, mostly on three Government reserva-
tions in Washington, South Carelina, and
Idaho, awaiting Government action on per-
manent disposal.

To this huge accumulation, nuclear
plants have added something less than 5,000
tons of spent fuel, virtually all of it cooling in
pools adjoining the reactors, and 16 million
cubic feet of low-level material buried in
Government-licensed repositones

Vet the fear of radioactivity has focused
largely on power plants. And it is true that
power-plant waste contains more radioac-
tivity and is increasing more rapidly than
defense waste, Critics and proponents alike
agree that waste is the political Achilles” heel
of the industry, and that a satisfactory solu-
tion is necessary if there is to be any future
for nuclear power in the United States

Wanted: A Nuclear-garbage Disposal

The problem is not confined to the United
States, of course. Fortv-three countries
abroad now have some kind of nuclear ener-
gv program. Of these, 21 countres have a
total of 151 operable power reactors, with a
capacity of more than 56,000 megawatts. A
like number of reactors are under construc-
tion; more are on order.

In each case, waste must be disposed of in
some [ashion. Moreover, all nations that
have nuclear weapons—the Soviet Umon,
Britain, France, and China, as well as the
United States—must worry about waste
from weapons production.

Nations have tried a variety of methods
for disposing of nuclear waste, The British
have been piping low=level effluent into the
[rish Sex. The United States Atomic Energy
Commizssion, from 1946 to 1970, dumped
tens of thousands of canisters of low-level
nuclear trash into the Atlantic Ocean 120
miles gast of the Marviand-Delaware coast,
and into the Pacific 35 miles west of San
Francisco (pages 492-1)

One ominous sidelight: The manned sub-
mersible Alvin has located some of these
canisters and found them erushed and leak-
ing. Sponges were growing on the drums.

The Soviets, as I learned while touring
nuclear facilities inthe U.5,5 K., are pump-
ing intermediate-level liquid wastes into
sandstone that is as much as 2,000 meters
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deep beneath impermeable lavers of clay

In West Germany. near Hannover, [ vis-
ited the world’s first salt-mine waste reposi-
torv. This prototvpe facility holds special
interest because the United States has long
considered the possibilities of storage in un-
derground salt beds.

At adepth of about a kilometer, in glisten-
ing, low-ceilinged chambers abandoned
when the Asse salt mine closed, 1 saw a stack
loader piling vellow steel drums from floor
to roofl. The 200-liter drums held contami-
nated clothes and equipment, radicactive
ashes. and air filters from nuclear plants
Since 1967 some 100,000 drums of such low-
level waste have accumulated

More dangerous wastes, which must be
handled much more cautiously, have been
stored at Asse since 1972, Drums of these
intermediate-level materials, shielded in
special casks, come through the tunnels by
truck. Operators using remotely controlled
cranes hoist the drums from their shielding
casks and lower them through shafts into to-
tally enclosed vaults, On a television moni-
tor I could see the jumbled mass of barrels

Narional Geegraphic, April 1979
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Slammed into concrete at more than &0
miles an bour, a 74-ton orange steel cask
inside a protective railcar (above)is barely
dented. The test ot Sandia Laboratories,
Albuguergue, New Mexico, demonstrated

thot even such violent crashes would leave
a cask's radioactive cargo intact

In asimilar cask inside a white shippins
container, spent fuel assemblies pass
through a South Carolina town (helow)




an the rough cavern floor 15 meters below.

Klaus Kithn, manager at Asse, told me
that the two meters of rock salt between us
and the hot wastes served as well as concrete
for protection.

“That's fortunate.” he added, “since the
radiation in that room is 1,000 rems an hour.
It would not be a good idea to goin.”

German officials hope in the 1980's to es-
tablish a permanent waste storage facility in
salt beds at Gorleben, near the East German
border. That may prove difficult, however;
as I left the salt mine, I saw signs demanding
“Kein Atommill in Asse!l—No Atom Waste
in Asse!" Anti-nuclear groups who oppose
storage at Asse are also fighting against
Guorleben. For that matter, they have been
vigorously—and successfully—blocking a
number of new nuclear plants,

Virtually every country in Western Eu-
rope shares to some degree this opposition to
nuclear power. For example, in Sweden,
which gets nearly a fourth of its electriaity
from the atom, two governments have fallen
partly over nuclear issues. In Austria last
fall a national plebiscite by a narrow margin
prevented licensing of a completed 600-
million-dollar nuclear plant at Zwenten-
dorf—to the great embarrnssment of Chan-
cellor Bruno Kreisky and his government.

In France opposition climaxed in a bloody
riot at the site of SuperPhénix, which will be
the world's first commercial fast breeder re-
actor: 5,000 riot police battled some 20,000
demonstrators, leaving one person dead and
a hundred wounded (pages 484-5).

In the United States nuclear opposition
has not reached such viclent propertions.
But politically the impact has been strong.
Thus two states—California and Maine—
have prohibited any further nuclear plants
until an acceptable solution has been found
for waste disposal. Other states have im-
posed similar restrictions.

To complicate the problem, eight states
have banned nuclear waste repositories
within their borders, and others are consid-
ering such bans. In addition a number of
states and communities have banned or se-
verely restricted shipment of radicactive
materials through their jurisdictions.

Thus it is not surprising that solution to
the waste problem is now high on the prior-
ity list of the Department of Energy,
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Where to put the waste? How about
shooting it into space, intothe sun? Fineif it
worked, but incredibly costly and out of the
guestion, say most experts, until we develop
foolproof rocket launches.

How about the great ice cap of Antarctica
or the deep-ocean sediments? Both have
been considered, but both involve delicate
international considerations. Moreover,
both would likely in time expose the wastes
to the marine environment, where they
could spread to the entire biosphere.

How about copyving the alchemists’ fabled
trick of transmuting lead into gold—that is,
bombarding wastes with nuclear particles
and converting them from unstabie, radio-
active elements into stable, innocuous sub-
stances? The idea is not ridiculous—after
all, radioactive decay itselfis a form of trans-
mutation. But, alas, noone knows any prac-
tical, economical way of doing it, and the
problem will not wait.

Deep Burial Most Likely Solution

Lacking one of these imaginative solu-
tions, most experts both here and abroad
believe that dangerous, long-lived forms of
radioactive waste would best be concentrat-
ed in solid form. Thenitshould be encasedin
protective canisters and stored hundreds or
thousands of feet deep in suitable geologic
formations.

Scientistsare currently studyving such pos-
sihilities as salt beds, granites, basalts, and
shales. Thev seek to learn which are most
stable and which would best prevent radio-
activity from leaking into the environment.

Much of the technology is now available
to put the wastes deep into geologic forma-
tions and seal them off, according to several
studies, most recently the draft report of the
Interagency Review Group (IRG) on Nucle-
ar Waste Management, a task force repre-
senting 14 federal organizations.

“A successful isolation of radioactive
wastes from the biosphere appears feasible”
for a few thousand vears, says the report,
which adds that assurance of success dimin-
ishes beyond that peint.

The process of solidifying the waste in
glass form is already being tested. At the nu-
clear center of Marcoule, in France, the
government-owned Compagnie Génerale
desz Matiéres Nucléaires (Cogéma) has since

National Geographic, April 1979
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last summer operated the world s first

tor vitridving nuclear wastes.

In the French process liguid radioactive
wasle, lelt over after the reprocessing of
spent fuel, 18 evaporated T he restdue is in-
corporgted at high temperature into 1,500
pound blocks of extremely hard glass
These, zav the French authorities, mav be
encased in metal drums and buried safely
for centuries

Many U. 5. experts are pessimistic about
giass and Delieve that ceramics, for exam-
ple, would be less vulnerable to leaching

Whatever method is used, long storage
will be required. The length of time involves
|
15, the time it takes for half of the radioactiv-
ity to disappear. If the half-life is 30 vears,
forexample, halfof the atomsdisintegrate in
S0 vears; half of what is left disappears in the
next 30 yvears, gnd so on. Within 10 half-
lives, only one-thousandth of the radioac-
tivity is left; within 20 half-lives, onlv a
millionth

As 1t huppens, maost of the strong gamma

emitters in nuclear Waste DAave I"Ii'.-:'i!".'lif.'i 4

e half-life of the most toxic 1sotopes: that

about 30 vears or less. Thusin 300 vears they
will be reasanably safe; within 600 veurs,
nearly harmless, Plutomiom 239, however,
nas a hali-hfe of 24,400 vears. A quarterofa
million vears will pass before most of its al-
nha radiation is gone

Ina

sites where groundwater cannot easily reach

| cazes the wastes need to b sLlored 10

them and where quakes and other tectoni
activity are highly unlikely, Inaddition they
need to be secure from human mizschief
=ome 370 million dollars has been spent
researching the waste problem. Yet it is un-
certain how soon burial facilities will be
ivaltable in the United States. The IRG e
port, which the Carter Administration is
expected to use as the basis for a comprehen-
Ve waste-disposal policy, warns against
unaue optimism. It savs that 1988 1= the ear-
Hest that a permanent reposttony in salt for
1gh- Z

testing. If the decision goes instead to other

evel wastes could be 1n ORETaAtIon Ior

kinds of geologic formations, about which
we know less, a site would not be ready be-
fore 1992 at the earliest

A% a4 tran=itonal measure meanwhile, the
IR0 report recommencs that the Govern-

ment set up at least one smaller facility, in

BT .'I."-""""u"-l and Feril of Nuciear Ene FEy

To detect theft of nuclenr materinds, i =eal

of light-transmitting glass fibers (top, lefi
can stand watch on the door of a vault con-
taiming, for example, plutonium. A micro
scope (lop, miadle) reveals the =eal’s
umigque “fngerprint” of light transmitted
by the tiny fibers {abovel, A thiel's tam-
pering would scramble the dots, permit-
tung detection during regolar inspections

Another seal, shaped like a disk (top
right), hasatits center a random numbéror
ferbtes programmed to change at spectfi
intervals. Tampering disrupts such g se-
quence, thus revealing the time of a theit
The Intermational Atomic Enerey Agency
15 [ield-testing the sesls



Riot police fire tear gas to disperse protesters of SuperPhénix. the warld's first

which as many as 1,000 spent [uel assem-
hlies could be stored.

Omne such facility might be excavated deep
in salt beds 25 miles east of Carlsbad, New
Mexico. For some time the Department of
Energy has considered locating the Waste
Isalation Pilot Plant there. It would be pni-
marily for transuranic defense waste, with
space possibly for storage of spent reactor
fuel. But questions have been raised, and
the whaole idea i= unzettled.

ot all nuclear waste comes from power
plants and defense uses. In New Mexico,
Colorado, and wherever else uranium has
been mined and milled, mountains of tail-
ings—pulverized ore from which most of the
uranium has been extracted—have been leit
to be spread by the wind and rain. One such
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mountaincovers a city block four miles from
downtown Salt Lake City.

For many vears Lailings were thought to
pose little or no danger. At one time they
were even used as foundation matenal for
houses and public buildings in Grand Junc-
tion, Colorado, as well as other places.

However, tailings give off a radioactive
gas, radon 222, which can seep through
wood and concrete. Radon emits damaging
alpha particles. In addition its decay
products, called daughters of radon, are
gnmma-emitting solids that adhere 1o dust
and can lodge in the lungs. Uver many years
they pose a cancer threat. Since radon is it-
self the decay product of radium 226, which
hasa half-life of 1,622 years, the problem 1s
long lasting,

National Geagraphic. April 1979




In properly opetrated uranium mines,
ventilation carries away much of the radon
gas and redoces the dose to the miners. But
little has been done to cover or stabilize
dumps of tailings. The IRG report calls for
the Government to take more vigorous steps
to prevent human exposure, and the NRC
has begun to draw up regulations for under-
ground disposal

Waste problems are entwined with two
other highly controversial matters: the fast
breeder reactor and the reprocessing of
nuclear fuel

The fast breeder is a special kind of reac
tor that eventually mav produce more fuel
than it consumes. To understand it, vou
need to Kknow something about uranium

As it comes from the ore, uranium consists

The Promise and Peril af Nuclear .|r'-|"."l.'."_.i_"_'lu

large-scale fast breeder reactor. now under construction near Lyon. France.

chiefly of two isotopes, Uraniom 2335, which
is fissionable and thus can be used for fuel,
makes up 0.7 percent, Uranium 238, which
does not lend itself to fissioning, makes up
most ol what remains. For fuel pelleis in
U. 5. reactors, the proportion of uranium
235 15 enriched to about 3 percent

After the uranium 235 15 largely burned
up in the reactor, the huge amount of urani-
um 238 remains as waste, But if the waste is
placed in and around the core of a hreeder
and irradiated by fast neutrons, some of the
uranium atoms absorb neutrons aned are
converted to plutonium 239, Flutonium 239
i5 fissionable and can be used in reactors
for fuel

Thus, with breeders, it iz theoretically
possible to extract sixty times as much
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energy from uranium as with conventional
reactors since the uranium 238 in spent fuel
can be used over and over again,

However, the breeder has disadvantages.
It is very costly. It is more complicated and
in some wavs more hazardous than conven-
tional reactors, although its temperature
and pressure are lower. And it uses liquid
sodinum instead of water for cooling.

Sodiun is a soft, silvery metal that melts
just below the boiling point of water. It will
burn on exposure to air and reacts violently
with water. And it leaks easily through very
tiny openings. Thus extraordinary care
must be taken in handling.

Despite such problems the breeder offers
apparent attractions for nations that have
little fossil fuel and must depend on other
countries for uranium for reactor fuel. The
breeder can make a little uranivm go a long
way. For example, the United Kingdom, us-
ing breeder reactors and only 5,000 metric
tons of uranium, could theoretically unlock
energy equivalent to all its estimated recov-
erable oil and gas in the North Sea.

Four nations abroad alveady are operat-
ing such reactors. Japan has a small one,
The Soviet Union produces electricity and
desalinates water with a 350-megawatl
plant at Shevchenko on the Caspian Sea.
The United Kingdom feeds electricity into
the Scottish grid witha 250-megawatt pro-
totvpe breeder at Dounreay. France oper-
ates the 250-megawatt Phénix, named for
the mythical bird reborn from its own ashes,
It symbaolizes the ability of the breeder to cre-
ate new fuel as the ald is destroyed,

France, together with Italian and West
German interests, is also building the 1,200-
megawatt SuperPhénix at Creys-Malville
near Lvon. The reactor is scheduled to begin
operation in 1983,

The United States has fallen behind West-
ern Europe in breeder construction. There's
irony in that fact. In 1951 a small United
States breeder produced the first electricity
ever generated from nuclear energy—
enouih to power four light bulbs, Today Ex-
perimental Breeder Reactor No. 1, at ldaho
Falls, Idaho, is preserved as a national his-
taric landmark

Whether the United States will ever build
large breeders remains uncertain. The
Carter Administration opposes the breeder
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inthe U, S. onthe grounds that itis unneces-
sary either for economic reasons or because
of uranium shortage. Also, because the
hreeder recycles plutonium, making it more
readily available for nuclear bombs, there is
a fear that the breeder will contribute to the
proliferation of nuclear weapons among na-
tions that do not already possess them.

For the same reason the administration
opposes reprocessing spent reactor fuel—a
necessary step if plutonium is to be extracted
and recycled.

President Carter hopes that foreign na-
tions follow the U. 5. lead in forgoing repro-
cessing and breeder construction. By way of
example, the President has blocked comple-
tion of a large reprocessing plant at Barn-
well, South Carolina, that has already cost
250 million dollars. It could handle each
viear all the spent fuel from 50 reactors.

The administeation has also attempted to
cancel n largely federally financed, 330-
megawatt pilot breeder on the Clinch River
in Tennessee. Nearly 600 million dollars has
been spent, chiefly on design and compo-
nents for the plant, since the project started
in 1973. But, the Deépartment of Energy
contends, Clinch River is a poor, obsolete
design that has been delayed too long to be
of anv use,

Congress opposes the President’s attempt
to scuttle the project and has kept it alive for
at least the current fiscal year. Proponents
sav that with a green light the Clinch River
regctor could start producing electricity in
late 1986,

Breeder Facility Nears Completion

Dezpite the fight over Clinch River,
breeder research, as this is written, contin-
ues in the United States to the tune of almost
600 million dollars a vear in federal funds—
nearly equal to what all other countries are
spending.

In the desolate southeast corner of
Washington State, on the 370-square-mile
Hanford Reservation, the Department of
Energy is completing a huge Fast Flux Test
Facility to test breeder fuels and materials,
not to generate electricity. This 540-million-
dollar reactor will use plutonium and urani-
um for fuel and will be conled by a fifthof a
million gallons of sodium. The Government
expects it to be ready late this vear.



A paradox marks the attitude of the rest of
the warld with regard to the threat of prolif
eration. President Carter's appeals about
the breeder and reprocessing seem to have
fallen on deaf ears. Energy officials with
whom | have talked in Western Europe say
almaost with one voice

“The United States can afford to give up
the breeder because 1t has its own uranium
and ot and plenty of coal. We lack those
resources, and we must have the breeder
ind reprocessing to meet our energy needs; "

At the z:ame time, these nations—along
with the Soviet Union and Japan—have be-
come deeply concerned about proliferation
of nuclenr weapons, T hey suppart the Inter
national Atomic Energy Agencv (IAEA)
headquartered in Vienna, which seeks to
promote safeguards against diversion of
nuclear fuels:

[AEA inspectors visit nuclear focilities in
many countries to determine if supplies of
[-i'.ll'.:r:illﬂl and other fissionable materials
are adeguately safeguarded

But these nuclear watchdogs lack teeth
I hey do not inspect in the U.5.5.R., or yet
in the United States, or in certain smaller
countries that have not signed the nuclear
Non-Proliferation Treatv. Moreover, the
inspectors have no powers of enforcement:
they merely try to detect diversion

Those who fear proliferation and diver-
aton (and they are manv) note that the bomb
that devastated Nagasaki during World
War 11 contained only ten to fifteen pounds
of plutonium

What if plutonitm or uranium, from
which bombs can be made, should be stolen
by terrorists or by an irresponsible dictator?

A mysterious incident in the 1960 lends
color to these fears. The story reads like the
scenario for a paperback thriller.

Ln a wintry November day in 1968 the
cargo vessel Scheervsberg A, flving the flag of
Liberia, cleared Antwerp harbor with a
irand-new crew. Aboard were 200 tons of
vellowecake, uranium oxide, made from ore
mined in Zaire. It was bound for Genoa. All
pApers were in order

COncemninternational waters, bevond pry-
ing eves, the drums of velloweake vanished
The Scheerviberg A never arrived in Genoa
When she put into a Turkish port 15 davs
later, the 53,700,000 cargo was missing
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clectron beams and lasers (pages 490-91)
If mastered, later-peneration fusion pig-
cesses coild provide virtually unlimited
energy rom abundant hydrogen.
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Bristling with tubes that house instru.
ments, a spherical steel chamber (lncing
page) may help demonstrate the scientific
feasibility of fusion by laser beams. Scien-
tists at the Lawrence Livermore Laborato-
ry near San Francisco forus Shiva, the
world's most powerful laser, on a finy fuel
pellet inside the chamber. Such pellets,
photographed on a quarter (above), con-
tain deuterium and tritium. isotapes of hy-
drogen. Enhanced X-ray images (below)
display the uniformity of an acceptable
pellet (left) and the rmgged contours of a
reject (right)
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Secret agents tried to trace the shipment,
They found nothing but blank walls and
hlind alleyvs. The mystery remains unsolved.

Was it a hijacking, masterminded by
some sinister private group? Or could it be,
as some believe, that the valuable uranium
ended up in a secret nuclear laboratoryin an
Israeli desert? Research reactors can readily
produce plutomum

Radiation, waste, plutonium, prolifera-
tion. These are problems plaguing nuclear
energy. Two other questions figure in the
debate, Does nuclear cost too much? And
how will the nation meet its energy needs
without increased nuclear power?

Manyv utilities executives say that current
reactors produce cheaper electricity than
coal-powered plants. Especially is this true,
thev say, if coal plants are equipped with all
the expensive gear required to protect the
environment— devices to filter out particu-
lates, smog-creating nitrous oxides, and
lung-destroving sulfur dioxide

Some economists are not so sure. They
note the ultimate costs of waste disposal.
They estimate that the price for necessary
dismantling or entombing of madioactive
plants may be 5 to 30 percent of the original
construction costs. Thus nuclear energy
could prove 1o be very expensive.

Even initinl costs-are getting out of hand.
A typical nuclear plant finished several
veiars ago cost about $200 per kilowatt of ca-
pacity. Prices in the next couple of vears will
have tripled, and by the 1990's they could
triple again. Of course, costs of coal plants
are skyrocketing in similar fashion.

Utilities are shying away from such heavy
investments at today's inflated inlerest
rates, with hundreds of millions of dollars
tied up unproductively during the dozen
years it now takes to go through the pro-
longed licensing &nd construction process.

If not nuclear power, what then’

o (117 As domestic energy demand mounts,
we are importing more and more oil at high
prices. Already we ship in some nine million
barrels a day, at a cost of about 45 allion
dollars a vear. This heavy drain ruins our
trade balance, contributes to the fall of the
dallar, and spurs inflation. John ()'Leary,
Deputy Secretary of Energy, estimates that
foreign oil could cost-a hundred hillion dol-
lars a vear by (Continued on page 492 )

National Geographic, April [979
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1985 unless we curb imports. Clearly, o1l i3
not the Answer.

o {ras? Utilities have been ordered to switch
to coal because of the threatened shortage.
And even if unproved gas resources are far
greaterthan once thought, exploitation on a
significant scale will take years

o Coal? Increasingly, coal is seen as a costly
threat to the environment with its palluting
sulfur oxides, nitrogen oxides, and acid
rains. Perhaps worst of all, burning coal
pours enormous amounts of carbon dioxade
into the atmosphere, whereit blocks heat ra-
diation trying Lo £scape from earth.

The garbage problem: How to store nuclear waste that mas
remain radioactive for thousands of years? Until 1970 the
U. S, dumped low-level solid waste in drums—such as this
one{right) aff the Marvland coast—into the Atlantic and the
Pacific. Now some drums are leaking radioactive materials
In West Germany citizen protests have suspended the dump
ing of wastes into an abandoned salt mine (above) near Asse

For liquid wastes, solidification in glass or ceramics, with
burial in metal containers, may be a solution. Demonstration
glass pellets (left) from Battelle laboratories illustrate the
amount of high-level reprocessed waste from nuclear electric
ity required to supply the annual needs of a family of five

Many scientists believe that this green-
house effect, along with other influences,
will gradually increase the average global
temperature. This increase may in the
next century or 50 lead to a carbon dioxide
catastrophe with disastrous changes in glo-
bal climate.

e Altermative energy sources! Increasingly
the nation is trying to exploit solar energy,
wind power, geothermal energy. Solarener-
oy, especially, offers tremendous possibili-
tics when technology for using it i= well
developed. Major contribution to electric
power production, however, 15 Vears away'.




Even further in the future is the promise of
nuclear fusion, power extracted from the fu-
sion of hydrogen atoms—the ultimate pow-
er of the sun and the stars.

* Conservation? A most worthy objective

Americans waste far more energy per capita
than do Europeans. Evervone gives lip ser-
vice to conservation, and efforts to save (in
addition to higher costs) have already
slowed the rise in demand for electricity.
But whether enough Americans will take
the necessary steps to keep electricity use
from doubling by early in the 2 st century
remains a guestion,

20, is nuclear energy bleeding to death?
Some, with hope, say ves, Others, with sad-
ness, agree, Still others see nuclear returning
to health if uncertainties and licensing prob-
lems that now delay construction and in-
crease costs are eased; if shortage of capital
and high interest rates let up; and, most im-
portant, if public rcceptance can be won for
plans to dispose of waste and to safeguard
dangerous materials,

It's a murky picture, filled with emotion
and uncertainties, Only one sure fact shines
through, and it is not comforting: Never
again will energy be either cheap or easy, [J
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Sweaddled in the old way, babies sleep through a cattle roundup on one

Warm Spnings Indians

ARTICLE AND PHOTOGRAPHS BY DAVID §. BOYER

494



HITE MEN did make a few little
mistakes while taking America away
from the Indians, and this reserva-
tion, stashed way out in the middle of
nowhere, is one of them, While white men
were still laughing their wav to the bank,
their cities got so hig and complicated and
polluted that the middle of nowhere became
one of the nicest places to go.

Thatironic thought, from myv new Indian
friends, ran through myv mind as I looked out
a picture window at nowhere. Sagebrush.
scruffy little gray juniper trees. Barely
enough thin grass to nourish a scattering of
white-faced cattle and wild Indian ponies.

Irenically too, I was dining in splendor on
French wine and chateaubriand, for the
good life 15 Dlossoming in this mountain-
desert patch of north-central Oregon. The
sun shines nearly every day of the vear, and
the Indian-owned resort I was visiting offers
gourmet diming in a luxury lodge, plus golf,
tennis, sauna baths, trout fishing, horse-
back riding, and marvelous swimmingin an
Ulympic-size pool fed by hot springs. And
we white men are coming—and paving.

Elsewhere on the reservation, 355,000
acrez of Douglas fir and ponderosa pine
vield jobs, bonuses, and millions in profits
for the 2,300 members of the Confederated
Tribes of Warm Springs Indians—the Was-
cos. the Warm Springs, and the Paiutes,

If you live among these Indians, sharing
beer and sandwiches at lunchtime, m log
ping trucks and ranch-house kitchens, or
buffalo steaks in mushroom sauce, served at
night on gold-rimmed plates at their beauti-
ful resort, Kah-nee-ta, vou'll hear more
words of hope than of sorrow

Not that the bitter past is forgotten. Their
ancestors were Columbia River Indians,
whase hives were the river and its salmon,
and the roots and berries and ganme animals
of the forested Cascade Range. But then in

of America's most progressive reservations,
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Pleasure palace for corporate powwows
and sagebrush wvacations, the multi-
million-dollar Jodee ot Kah-nee-ta, Lhe
Indians' sprawling resort, represents bl
one of the Warm Springs reservation’s bold
ventures into & market economy, Aided by
a four-million-dollar settlement lor lost
fishing grounds, reservation members—a
confederation of Wasco, Warm Springs,
and Palute Indinns—are making the move
from poverty to prosperity 1n one
!::I'!'II.‘F:I.UL'F]I.

Al the vear-round resort, guests ¢an
enjoy tennis, trail nides, trout fishing, and
hot-spring baths. Fare in the sumptuous
Juniper Room (left) includes chateau-
briand, wvenison, and wvintage French
wines. By the 18-hole golf course, Chinook
salmon is cooked in traditional Indian
fashion (rght) for outdoor repasts.

Narional Geographic, April 1979
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1855 the U. 5. Government kicked them
out. Moved them over to the edze of the des-
ert, left them with a few plows and horses,
pots and pans, same bags of seed grain, and
a schoplteacher and a doctor, and told them
to become farmers.

They tried it. Had to. But today thev're
better as ranchers. And loggers and sawmill
workers. And now, resort operators,

“We necd the white man today,” one pa-
triarch told me. “But we're tryving to keep
from becoming too much like him, tryving to
stay Indian.”

Fortv-one vears ago, when the Indians
opted for self-government, their baseline
was poverty, Today they re financially bet-
ter off than manv white Americans of the
desert around them.

Feasibility Study Paved the Way

“This s the most viable Indian society in
the country,” sayvs James Cornettofthe U. 3.
Bureau of Indian Affairs; veteran superin-
tendent of the reservation, he should know,

“When they settled with the U. S, in 1958
for the loss of their fishing grounds on the
Columbia River, they didn't just divide up
the four million dollars, They spent 100,000
dollars to have Oregon State University
make an economic feasibility studv of their
reservation. They bought a sawmill and a
plywood plant. Then they built the lodge,
and now they're talking about building a 30-
million-dollar hydroelectric plant on the
Deschutes River."

The confederation's gross annual income
from timber, Jumber, plywood, tourism,
and investments has soared to nearly 50 mil-
lion dollars. Profits last yvear provided a
maonthly dividend of 75 dollars for every
man, woman, and child, plus a Christmas
bonus of 1,200 dollars each!

Tribal members receive pensions hegin-
ning &t age 60. At all ages, they benefit from
tribal funds—added to federal and state
loans and grants—for medical and psychiat-
ric care, alcohol and drug therapy, educa-
tinnal and vocational training. Low-interest
loans are helping to replace the tar-paper
shacks of the past with modern houses and
mobile homes,

“Thev've learned to adapt to the wavs of
the outside,” Jim Cornett adds. “They know
they can't have it again the way it was before

Warm Springs Indigns Carve Ot a Future

the white mancame. Butthev're determined
to hold on to their Indian heritage, and
they're planning a beautiful new museum
and cultural center as a focus for it."”

No one qualifies to receive tribal welfare
unless he's sick. or very old or very voung,
Although elders push the proposition that
every able-bodied Indian should be em-
ploved, the work-ethic philosophv is admit-
tedly no earthshaking success among Warm
springs men and women., The five-day
workweek 15 still an exotic import from
“white-man country.” For thousands of
vears on the Columbia River, their ancestors
worked only when there was game to be
killed or salmon to be caught. That left lots
of time for eating, singing, games, dancing,
religion, and festivals.

I was perched on a corral fence with Allen
Elston, a white Southern Baptist minister
for 19 yvears at Warm Springs. Allen had
been down in the dust with his Indian
friends, roping and branding wild horses;
the wildest were being separated out as
broncos to be rented to rodeos across the
Northwest, It had taken Allen nearly ten
vears, he told me, to realize why a formal
type of Christian ministry had failed on the
reservation.

“I'd been trving to superimpose values
frommy own society on the Indians, mvown
ideas about how to worship God. It finally
dawned on me that the Good Lord wasn't
keeping a stopwatch on the Baptists any
more than He was on the Indians, So we
changed evervthing. Now we onlv conduct
services the way it's natural for Indians. ™

Church starts when evervbody gets there
and is ready. Indian time. And stops when
evervhody is ready to go home. It's the same
way with dozens of self-government com-
mittees, tribal council sessions, and general
council meetings for all citizens too.

It's slow. But it's democracy, and it
works. At Warm Springs they haven't made
work a total virtue, nor time a taskmaster.
That's not to sav, of course, that contempo-
rary problems have vanished.

The tribal council has decreed that no
liquor or beer may be sold on the reserva-
tion, except at Kah-nee-ta, but that hasn't
broken the alcoholism that pervades so
much of Indian society, from grade school
through old age.

4499



Ornery natures become tribal assets when the reservation’s wild horses are
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raounided up for branding —with the unruliest separated oul as rodeo broncos.




Catching up with their past, voungsters learn bow-and-arrow basics fron
onner at Wirm Springs Elementary School (ahove). First woman on the tribal polics

force, Vickie Still (below) has since put her gun away to work as a court investigalor




Nor have the tribal elders succeeded in
conquering another plague, one that infil-
trated from the white America all around
them—a turned-off generation of vouth,
some turned on to drogs,

“We consider our kids the key to the fu-
ture, and we're concerned. ™

Nelson Wallulatum, chief of the Wascos,
told me that traditionally the next chief is
supposed to come from his family. “But 1
have no children. My oldest nephew has
the ability, but he's not interested in the
world's problems. Particularly not the white
man’s world.

“For most of our kids, life is basically In-
dian. We've got some good young cowboys.
They travel all over the West, riding in ro-
deos. But what we need is not so much rodeo
champions as college graduates.”

The reservation has its first graduate in
fish biology: Eugene Greene, confederation
chairman and director of natural resources,
a key figure in the new trout and salmeon
hatchery on the Warm Springs River. Rob-
ert Macy, a graduate forester, will soon be
qualified to take over as manager of the
Warm Springs Forest Products Industries, a
complex producing 35 million dollars gross
annual income,

“We've got forty voungsters away at col-
lege right now.” Nelson told me. “But
thev're mainly in social sciences or educa-
tion. I don't know where we're going to get
our first doctor or psychiatrist. We could use
half a dozen. And how many college kids
will come back? They're in school on tribal
funds, but will they bring their expertise and
leadership back to share with the tribes?"

Beturn Home Stirs Emotions

Irene Wells, though a little late, did come
back. She had once studied law enforcement
in coliege, and finally came back from Port-
land and San Francisco to see if she could be
useful among her Indian family and friends.
Today, as chief judge, she heads the reser-
vation court system.

From the back of her courtroom, [
watched Judge Wells sentencing a long-
haired 18-vear-old on a charge of contribut-
ing to the delinquency of minors. He had
taken a case of beer to a high-school picnic.

“Tom," she said, “the sentence is six
months, on probation, but since vou like

Warm Springy Indians Carve Our a Future

contributing to minors, it will be six months
contributing to the advancement of minors,
You're assigned to the new juvenile-
alcoholism program, as & consultant to kids
in trouble. I think vou have the ability and
talent to be a help to this reservation instead
of 4 nuisance.”

Coming back wasn't easy, Irene told me
in her office that aflternoon.

"My husband and I have to fight to be
Indians again. People don't really trust yvou
if you've been away. Our son and daughter
want to be Indians too; they like it here. But
they have to work twice as hard, learning
the language, competing in Indian costume
and dance and sports. It's difficult, too,
because we bring white men’s habits. The
kids must wash the dishes, clean their
roomes, do their homework.

“But we're trving to prove vou can be an
Indian, a proud Indian, and still have good
study habits and ambition_ "

Too Many Whites, Not Enough Indians

Leah Conner, an import from the Uma-
tillatribe, worked as a counselorin the reser-
vation's public grade schoal, and now
teaches high-school physical education to
Indians and whites at the nearby town of
Madras. For nearly a century, she savs, the
Bureau of Indian Affairs looked on Indians
as red wards of Washington, D. C,, becom-
ing white—though the Indians persisted in
seeing themselves as independent nations
with their own values.

“The BIA," she told me, “is finally discov-
ering that Indians should be allowed to be
Indians, to stimulate revival of our own cul-
ture in school—through arts and crafts, cos-
tumes, song and dance, powwows and
religions celebrations,”

Today's children are far better off than
their parents. That generation had been
wrenched from their families, shorn of their
braids, orphaned into boarding schools, reg-
imented into uniform, and punished for
speaking Indian languages,

“But we need Indian teachers badly,”
Leah emphasized. “We have only three,
among 16 whites, at the grade school, But
our new principal is Indian, and we're train-
ing Indian teachers’ aides. "

At Madras, she sees what happens when
tribal voungsters are bused into largely
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white junior and senior high schools. Racial
catcalls and conflicts sometimes surface—
on both sides. Indians hear white students
sneering at them for spending their money
on “Pontiacs and Pepsis.” White teenagers
encounter chip-on-the-shoulder Indian atti-
tudes that occasionally make things tense.

The Indian dropout rate is high. Some In-
dian students do make the honor roll,
though fewer than half of Warm Springs’
students make it to graduation, and zome
tribal elders long for the day they can open
their own Indian high school.

“Somebody has to help our kids befare the
police get them,” one teacher's aide told me
“Delinquency begins when they can't keep
up in schoaol, If somebody would only care
before they become delinquent!™

Warm Springs now operates its own
foster-care program for children under 13
with severe family problems, and a center
for teenagers in trouble. Both are manned
by Indian parents and counselors

Tribal police chief Jeff Sanders plays his
part. His force works side by side with a ju-
venile director and two juvenile officers.
They try to identify troubled vouths hefore
thev're in too much trouble, and to plug
them into the tribe's counseling program.

“It's all part of the nationwide struggle of
Indians to become self-governing,” one of
his officers told me. “We've gota long wav Lo
go, even at Warm Springs. Still, when you
ook back. we've come a long way, fast.™

Folitics Part of the “Struggle™

The “struggle” at Warm Springs involves
politics and complaints. ! heard grousing
about the tribal council, the BIA, the “domi-
neering” Wasco tribe that “runs" the reser-
vation. One Paiute ridiculed the idea of an
eight-million-dollar resort. “We're inviting
whites to overrun the reservation, to stare at
us as creatures of curiosity.”

I even heard that Warm Springs general
manager Kenneth L. Smith, a Wasco, had
too much white blood in his veins. Not quite

true. Ken's five-sixteenths Indian blood
qualifies him for tribal membership.

“But being Indian is more importantly a
state of mind and heart,” Ken (below) told
me in the uliramodern office building where
he oversees operations that employ more
than a thousand people, with a payroll of 12
million dollars. A graduate in finance, he
has worked for the Confederated Tribes for
twenty vears and is a member of the Oregon
State Board of Educa-
tion and a director of the
Federal Reserve Bank in
Portland.

Holder of manyv hon-
ors, Ken achieved his
highest recently: consid-
eration for the post of
BIA commissioner, “My
Indian grandparents
adopted mewhenl wasa
vear old,” Ken told me.
“They inspired me to get
an education. "We're in
the white man's world.’
they told me, *and you're
gonna have to learn to play the ball game.’

“Well, we're playving ball in both worlds at
Warm Springs. developing our resources
and investing in the future. We've been
blessed with great leaders in the past, and
we'll develop more in the yvears to come. We
have our hang-ups, asvou have seen—alco-
holism and drugs, lack of initiative among
the young. But we keep battling our prob-
lems, and solving some.

“I'm not sure other reservations can do
what we've done in forty years. But 1 hope
that they can, and that thev will run us a
good race.

“We're going to stay Indian. Reservation
Indian, And as we prove ourselves worthy,
and succeed financially, socially, and cul-
turally, we will inevitably gain more respon-
sibility, respect, and independence,

“We started American history. And we
are going to stay in it Hll the end.” O

‘Like a waterfall,” Warm Springs tribal policeman Jim Macy dances “to keep our
traditions alive. " A former U, 5. champion of what Indians call fancy war dancing, he
competes for prize money in longhouzes all across the Northwest, wearing a self-
crafted feather bustle and beaded breechclout. “Our children must never forget,” he

cautions, “that Indians are a very special people.”

Warm Springs Indians Carve Our a Furure
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Diviner than the dolphin
is nothing yet created;
for indeed they were
aforetine men... bt by
the devising of Dionysus
they excchanged the

land for the sea and
put on the form of fishes.

—Uppian, Halientica

e
Trouble

1
Dolphins

By EDWARD J. LINEHAN

BN ANRINTASE EOETEIN

Photographs by
BILL CURTSINGER

Streaking in exhilaration, a pair of
dolphins, or porpoises, swimming
before a boat's bow show the verve
that delights humankind A tide of
research probes the intelligence of
these mammals, members of the
suborder of toothed whales (foldout
pages 308-10). Many people decry their
deathe at the hands of fishermen, but
the situation is Improving.
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ORLONG MOMENT>1n the turquolse
world beneath Bahamian waters noth-
ing moved save my spent air; with each
breath a burst of pearly bubbles climbed

languidly toward our other world, some thirty
feet above, Absorbed in mutual contempla-
tion, that marvelous animal and 1 hung face-
to-face only a flipper’s length apart: a man and
o dolphin.

I reached out my hand, to bridge the vast
gulf between us,

Gingerly (for here was a wild creature from
somewhere in the surrounding sea, and that
was the marvel of iti—gingerly, I touched the
<lim gray snout and ventured to stroke the
smooth, rubbery melon, the dolphin's bulging
brow. His eyve narrowed, but the animal beld
steady; then the mouth opened, as if mviting
me 1o match this fragile trust.

[ clasped the lower jaw, across rows of
sharp, hard teeth; the mouth closed to hold me
lightly, vet fast. Had my hand been a mullet,
THOW

For long moments, until he broke for the sur-
face to breathe, we hung there in strange com-
munion, a man and a dolphin, each of us
grasping the other.

Or, perhaps more truly, trying to.

He wasa sleck, gray, spotted doiphin, Ste-
nella plagiodon, obviously voung and male,
lightlv over six feet long. The divers whose
companionship he sought, off the island of San
Salvador, had named him Sandy. He appeared
two vears ago, alone, approaching dive boats
warily, then more boldly. At last an engine's
growl waould bring him racing from a distance
to fling himself in 4 great jubilant leap before
the bow: a wild, free animal, eager toshare the
company of humans (pages 511-13)

No one knows why

Omne hears of such dolphin behavior occa-
sionally—at least half a dozen times in this cen-
turv—and the ancients observed it too, but it
remains unexplained. No one ever saw Sandy
with another dolphin. Perhaps, ostracized
from his herd, he sought the closest kin he could
find—these other rubberv-zkinned mammals,
with our strange¢ monocular faces, returning,
as did primeval dolphins, to the sustenance and
safety of our mother sea.

For a vear Sandy swam and played with de-
lighted diversoff San Salvador and then, as ab-
ruptly as he had come, he went away. No ong
knows where. (Continwed on poge 514
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Floating milk bar: A pilot whale nurses her calf in Hawadian waters. Like all females
in the Delphinidae family, sheis equipped with muscles around her mammary glands

(Continued from page 500

| wonder often what Sandy made of me
that day. 1 know 1 have spent much time and
travel since—to Atlantic and Pacific Coasts,
tothe Gulfof Mexico and Hawan—attempt-
ing to understand his kKind

Along the way I met many others who
shared that elusive goal., Some sought to
capture dolphins, and others wanted to set
them free. 1 talked with fishermen who rely
on them for a livelihood, trainers who teach
them clever tricks, veterinarians who treat
their surprisingly human ills, psychologists
probing their unfathomed minds. Some
viewed dolphins with mystical awe, almost
a< little men in wet suits; others admired
them as “extremely efficient predators.” 1
found three scientists tryving to communicate
with them—and one who thinks they may
be more intelligent than man

But no one, I discovered, can long remain
indifferent to doiphins. These intelligent
cetaceans—playful, curious, sensual, and
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intenselv social, with an inexphcabie atfin-
itv for humankind—inspire affection and,
always, wonderment, The irony is that such
amiable animals can generate such contro-
versy, bitterness, and trouble

Among the least of the problems posed by
these smaller toothed whales (Odontoceti) is
what to call them: dolphins or porpoisess

Purists refer to members of the distinctly
snouted families Delphinidae and Platanis-
tidae as “dolphins.” They apply “porpoise”
onlv to a few species of Phocoemdae that
lack a pronounced rostrum, or beak, and
have spade-shaped rather than conical
teeth, Most fishermen and sailors {(and some
scientists too) call them all porpoises; this at
least avoids confusion with the game fish
also called the dolphin

Use dolphin and porpoise interchange-
ably, T have finally concluded, and no one
will bother to correct vou

Taxonomists calipering their bleached
bones disagree about how many species of

National Geographic, Aprit 1979



dolphins, or porpoises, there are—half a
hundred or so. Thev inhabit every ocean,
and even rivers in South America and Asia.
Insize they range from an almost dainty har-
bor porpoise, some five feet long, to the
twentv-five-foot, seven-ton (hinns orea—
the Killer whale (foldout pages 308-10)
Most widely seen, however, are the com-
mon dolphin [ Delphinus delphis) that lopes
like music on a ship's bow wave and the
tamiliar “porpoises”™ of every oceanarium,
bottlenose dolphins of the genus Tursiops,
the ones with the irresistible built-in grins

> CHARMED as any 5-vear-old by that
accidental smile and the dolphin’s
sportive nature is Dr. Kenneth S, Nor-
ris, an eminent cetacean authority who is of-
ten consulted by other experts. He calls the
anmimals porpoises, and himsell simply o
field biologist: 1 found him on the redwood-
shaded campus of the University of Califor-
mia &t Santa Cruz

Five Trowhile With Dodnhifns

that apparently zquirt gulps of milk into her offspring's mouth. Thiz vounester. about
seven feet long and older than & months, probably also foragee for solid food

It was Ken Norris who put the stamp of
scientific proof on the dolphin's astonizhing
ability o “sée” underwater with burstz of
sound.” (In 1959 he and a colleagoe, John
Prescott, blindfolded a Tirsiops with sue-
tion cups and found 1t could weave perfecthy
through an underwater metal maze.)

Adolphin, he told me, producesa rich va-
riety of sounds by shifting air between nasal
sacs inside the skull (pages 330-31), much as
vou can make a balloon squeak or hiss,
Trains of high-frequency clicks focus like
somic searchlights through a “lens” of fat
in the forehead; by swiftly analvzing the
echoes, a dolphmn can pinpoint a vitamin
capsule drapped into the far end of a siz-
abie pool

“Tthink we'll find someday that they have
an incredibly refined capability to form son-
i images,” Norris said. “It's alreadv clear
that thev can ‘hear’ the composition and
by Robert

. Seplember | 066

“Bee " Porpoises: Our Friends in the Sea.’
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texture of objects around them. I suspect
they can look inte cach other in ecrie ways,
inspecting the contours of internal air
spaces.” Such sensitive sonic readings, he
thinks, might even inform one dolphin
about another's emotional state.

Paradoxically, a dolphin has no outer
ear—Jittle more than a pinhole behind each
eve, Sound travels through a thin "window™
in the lower jawbone, Norris found, In those
experiments he tried to fit a hood over the en-
tire jaw of a voung female bottlenose. The
effort taught him something basic about
porpoise personality:

“They'll try to play tricks on you, try to get
away with something, act naive,” he said,
smiling at the recollection. "We'd put the
cover on her jaw, and she'd simply back up
in the tank, sit up, and shake until she got it
of . Then—and this is the typically porpoise
part of it—she'd pick up the cover and bring
it back to us, as if to say, “Well, that was an
interesting trick. What's next?' "

Almost every porpoise trainer has tales of
the dolphin’s cleverness and ingenuity.
Like Jim Mullen of Marine World/Africa,
U.S. A, near San Francisto.

Mullen encourages his animals to tidy up
their quarters by tossing them a fish for any
trush they fetch from the water. He grew
suspicious, though, when a big 12-vear-old
bottlenose named Mr. Spock began claim-
ing one reward after another, steadily deliv-
ering sopmy scraps of paper.

“Tt dawned on me finally that 1 was pay-
ing Spock an awful lot of fish for little bits of
the same brown paper bag,” Mullen told
me. “I found he had hidden a big stash of
debris down in a corner of the pool, and was
tearing it off one piece at a time, Was heever
training me!”

Last vear Mr. Spock gained brief renown
when he whimsically snatched an iron bolt
from a diver working in his tank, and some-
how swallowed it. After two days of unsuc-
cessiul retrieval attempts, Marine World
officials finally turned to a specialist—Cli-
ford Ray,

Ray, six feet nine inches tall, plays center
for the Golden State Warriors professional
bazketball team. He oiled one of his endless
arms and reached three feet nine inches
down Mr. Spock’s gullet to pluck the
offending artifact from his stomach.
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SHOULID SAY ene of his stomachs—a
dolphin has several, like cows, goats,
and sheep. Indeed, blood-serum analy-

sis and certain behavior patterns suggest
that. before sliding back into the sea some
fifty million years ago, the ancestral ceta-
cean shared dim evolutionary linkage with
todlav's barnyard ruminants,

Dr, Sam Houston Ridgway, a distin-
guished research veterinarian at the U, 5,
Naval Ocean Systems Center (NOSC) m
San Diego, offered me other parallels: “Dol-
phins concentrate salts in their kidneys as
well as a camel.,” he said. “And they need
only about as much sleep as a cow—maybe
two or three hours a day. Curiously, they
seem to be able to sleep with one eve open,
and with half the brain still awake.™

Dr. Ridgway, a formidable figure with a
piratical black beard, has treated every sort
of dolphin ailment, from pulling a tooth to

mending a deep propeller gash—"like sutur-
ing an automobile tire"—to performing a
hvstercotomy. He showed me a réspirator

|
o

i |
vl-\
|

O BITFERS 1 F s 4

Onee land dwellers, porpoise ancestors
gradually took to the sen. Fossil skulls
show how nostrils moved rearward to aid
sutface breathing and teeth became umi-
form, adapted to grasping, not chewing.
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needed for major surgery; an anesthetized
porpoise loses the reflexes required for
breathing. They suffer from pneumonia,
parasites, and skin problems, Tlearned, and
stress may lead to ulcers of the stomachs.
(Rx: One gallon of ground-fish-and-Maalox
broth, by tube, three times daily.)

Dr. Ridgway has performed many pro-
neering studies, notably in porpoise diving
physiology. When I spoke with him, he was
tracing complex muscle-firing patterns in
the animal’s sound-making apparatus. A
few dayvs later, on the windy north shore of
Oahu beside Kaneohe Bay, I watched other
U.S. Navy scientists, at NOS('s Hawaii

Finny windfall produces a
frenzy of feeding 0s a dusky
dolphin tears into & school of
emelts off southern Argentina.
A dolphin gorges itself at
such banquets, aided by n
large croplike compartment 1
its multichambered stomach
Larper species, such ps false
killer whiales, go after heftier
fish like tuna. Smaller ones
may wait for nightiall to bring
a blanket of crustaceans and
syuid floating up from Lhe sea-
floor to shallower depths.

In some waters porpolses
may fall prey to entrepreneurs
eager 1o sell them to Euro-
pean oceanariums. For Unit-
ed States citizens, capturing
the animals without & permit
it illegal in U. S or interna-
tional waters—vet one Florid-
ian was recently offered
£50, 000 to capture 40 dolphins
off Costa Rica

Laboratory, studyving porpoises with more
practical apphcations in mind.

Like sonar, “Our present electronic
erquipment can't match a dolphin’s abili-
ties—not bv a factor of ten,” said Richard
Soule, & tall, ‘easy-mannered Californian
who heads the Biosvstems Division of the
laboratory. The Navy hopes to close this
gap, he told me, with bionic sonar, modeled
after the animal’s natural equipment.

A dolphin emits many of its inquinng
echolocation sounds at frequencles far high-
er than we can hear. But Navy scientists can
now clectronically  reproduce  porpoise

pulses, beam theminto the water, and, with




a computer, “stretch” the echoes down to
human hearing range, allowing blindfolded
divers to discriminate between two targets
iust az weil as 4 porpoise

Theultimate goal, of course, isa bionic so-
narblack box, and it iseasyto imagine its val-
ne—to divers at might, or, say, in a torpedo-
guidance svstem. The Navy won't discuss
possible uses. But, said Dick Soule with
proper restramnt, “detection and classifica-
tinn will be very significantly advanced . ™

LONGSIDE one of g dozen floating por-
/ poise pens in kaneohe Bav, nologist
e Earl Murchison, wearing a jaunty

golf cap, plays an amazing game of Twenty
Questions with a female bottlenose dolphin
named Kae

| listened through earphones as Earl. ina
series of tests, lowered individual objects of
various sizes and shapes into the water, 30
feet from Kae. Sounding an underwater
tone, karl asked the animal; *1s there any-
thing out there?"

Kae swept the pen with her echolocating
clicks. Over a background chorus of snap-
ping shrimp, the characteristic staccato-
chick sound struck my ear like an audible
dotted line. Satisfied, the animal turned and
replied: Nudging a red ball meant “ves, " and




the blueone, “no.' She said ves and gulped a
choice Columbia River smelt,

But Kae really impressed me when faced
with question number two: “Is b ¢y
lindrical?”

Each time Earl lowered a cvlinder of any
size or proportion—short and sguat or long
and parrow: whether made of wood, steel,
brass, plastic, or aluminum; hollow or solid
— Kae sized it up with her sonar and replied
correctly, “Yes." When he slipped a length
of angle iron into the water, Kace disdainful-
Iy snorted a bubble from her blowhole and
answered, “No.” Clearly this animal now
understood the concept of a cvlinder

“Next we may try the question, ‘15 it metal
or not#" " Earl explained. “Then maybe “Ts it
moving? With simple yes-and-no answers
we can find out a lot about what a porpotse
‘spps’ with its sonar.™

The Navy's interest in porpoises began in
1960, when someone wondered how they
could swim so fast. Subsequent tests clocked
a bottlenose at adisappointing 16 knots, and
the swifter spotted dolphin at 21%; knots.
To keep pace with faster vessels, they hitch-
hike on the bow or stern waves. “0f course
dolphine may swim more ¢fficiently than
they should be able to in theory,” said Iick
Soule. “The Soviets are doing some work in
this area; mavbe we should be too.” Con-
ceivably, such studies could lead to im-
proved ship-hull designs.

With him one blustery day 1 watched
another test of a dolphin’s physical hmits:
How deep canit dive?

Pitching uneasilv a few miles oulside
Kaneohe Bay, our small boat unreeled a
long cable, dangling an electronic pinger
that sounded & steady tone 750 feet below.
Some vards away a handsome dark Pacific
hottlenose{Tursiops gilli) numed Lii eyed his
trainers ahoard an outhoard-powered rub-
her Zodine. At the signal he surfed onaswell
and dived, thrusting down with powerful
flukes. By stopwatch, 625 seconds later the
pinger's monotone suddenly ceased; Li had
reached those black, crushing depths and
nudged the off button.

At 730 feet his flexible rib cage had col-
lapsed, all air driven from his lungs, thus
preventing nitrogen from being absorbed
into the bloodstream-—which helps explain
why dolphins don't suffer from the bends.
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Resting only briefly between dives, Lii
repeated the feat half a dozen times, “We're
lowering the pinger 50 feet a week to see how
deep he'll go."” explained Don MceSheehy,
who manages NOSC's deep-dive program.
“We've ol 2,500 feet of cable;, and I think
we'll use it all.” (Three months later 1
learned that Lii had reached 1,700 feet be-
fore the experiment ended. )

All the wuy hack to his pen Lii swam be-
sidde the rubber boat like an obedient Dober-
man at heel. This dependable “open-sea
release” is quite crucial to any practical use
of porpoises by the Navy.

On the way we¢ passed another crew
aboard a Zodiac, training a porpoise in the
lime-green shallows of the bay.

I turned to Lhck Soule: “What. . . .7

“Classified.” He smiled serenely, gazing
stroight ahead.

LASSIFIED. Ask how the U. 5, Navy

is ssing dolphins nowadays, and that is

A theinevitable reply. In two decades its

seientists have published more than 175 pa-

pers on their marine-mammal research.

But, predictably. the public is more capti-
vated by what the Navy will not disclose,

Two stories, particularly, surface with
the regularity of a dolphin coming up for
air. The first, perhiups inspired by a popu-
lar novel and movie, suggests that Navy
animals have been trained to carry explo-
sive packs and blow up enemy vessels—
kamikaze porpoises, so to spenk.

The second iseven more bizarre and chill-
ing. Porpoises, it ¢laims, were sent to Viet
Nam trained to kill enemy frogmen with a
hollow lance worn on the beak. When
rammed, the story goes, the swimmers liter-
ally ballooned as a gas cartridge emptied
into their vitals (thus providing even & con-
venient count of floating corpses).

“Nonsense!™ In his Pentagon office Harris
B. Stone, who is in charge of the Navy's
porpoise work as director of research and
development plans for the Chief of Nawval
Operations, Natly denied both tales,

A stocky, vigorous civilian, Mr. Stone
spoke frankly. "We have deployed porpoises
in open-ocean work,” he admitted. “We are
making use of their remarkable sensory ca-
pabilities. But we are not about to telegraph
how and where and what they're used for

National Geographic. April 1979



to a potential adversary by discussing it.

*The Navy,"” he declared, “has never used
porpoises for anvthing that would harm ei-
ther the animals or any human being. To me
that ‘killer dolphin® story is ludicrous. I
think 1 can show vou what started it

He strode to a cabinet and took out what
looked like a diver's knife in a black plastic
sheath. In place of a blade a keen arrowlike
point tipped a hollow metal shaft; the hand-
grip held a carbon dioxide cartridge.

“It's a dart the Navy developed to protect
divers against sharks,” he said. “You can
now buy itin dive shops, But somebody had
to make & James Bond thriller out of it!"

Yes, half a dozen Navy porpoises were
sent to Viet Nam. he said, to test their trans-
portability over long distances, and their
adaptability—"tests you simply can’t make
in a laboratory." Cam Ranh Bay, a foreign,
tropical environment, teemed with ships
and debris; the Navy wanted to know, he
continued, whether its animals could per-
form detection and surveillance functions
under those difficult circumstances.

“We experimented with them there for
about a year, then moved them to Guam—a
different environment—~for another vear or
0. Then we brought them home. "

Even aside from developing porpoiselike
ionic sonar, the Navy's interest in the ani-
mals continues. “What habits do they have
that we can use?” said Mr. Stone specula-
tively. “Can we employ them to reduce the
hazards to humans in diving tasks? Can we
use them in search-and-rescue missions?"

However the Navy emplovs them, he
zaid, it will be with the animals’ interests
firmly in mind. “We treat them as we do our
humans. We do our absolute best to keep
them healthy and well. That's commaon
sénse, when vou consider what it costs to
capture and train & porpoise nowadays. "

It costs plenty, I learned from Mike Has-
lett, a lean, tanned Floridian, as we
skimmed the wind-ruffled flats around
Tampa Bay in his speedy workboat, just
porpoise watching. (I've met no one who
tires of this gentle sport. )

A tobacco-chewing former paratrooper
and oceanarium manager, Mike has ckillful-
ly netted about a hundred porpoises for the
Navy and various shows. “T love all ani-
mals,” he said, spitting rather discreetly to

The Trouble With Dolphing

Child’s dream comes true as a bottlenose
dolphin frolics with bathers in Shark Bay
on Australia’s west coast. A school of dol-
phins regularly visits this beach, delight-
ing the crowd and begping treat= from
fishermen cleaning their catches.

BN

leeward, “but porpoises are the top of the
line!” With two brothers he has estahlished
the Marine Mammal Foundation in St. Pe-
tersburg, dedicated to dolphin research and
the rescue of stranded animals, (Every year
along the East and Gulf Coasts alone, hun-
dreds of dolphins run themselves aground,
and many die. Aristotle pondered the mys-
tery centuries ago; scientists today speculate
about disease, parasites, suicide, even an
atavistic urge to find safetv on land, but they
still cannot adequately explain it

In 1972 Congress passed the Marine
Mammals Protection Act (MMPA), making
it illegal for U, 5. citizens to “harass, hunt,
capture, or kill” dolphins anvwherein U. 5.
or international waters without a permit.

“Ithink the day after the law was passed a
black market opened up,” Mike told me.
* Just recently I was offered $50,000 to catch
40 animals in an illegal operation down in
Costa Rica,"

S0 widely has Flipper's engaging smile
captured public  (Continued on page 5258)
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THE SEA COMES ALIVE with sonar clicks and vocal cries
from a school of Pacific spotted dolphins gliding

toward azure depths off the island of Hawaii. A group

at center eyes photographer Curtsinger. “They're always
noisy. It’s almost as if they have a well-established
dictionary they use among themselees,” he says,







fa:u:}- that oceanariums around ' the globe
can't getnuuUﬁhanimals There are few pro-
ficient porpoise catchers outside the UL 5.,
and @ healthy specimen fetches between
£5.000 and $10,000, no questions asked, be-
fore it i= even flown to Europe. A Swiss zoo
recently purchased a trained Twrsiops for
£23,000, Mike said.

Considering such returns, he fears, "any
mullet fisherman might be tempted to throw
a net around a school of porpoises, and never
mind how many he drowns. ™

| checked further with Charles M. Fuss,
Jr.. special agent in charge of the Law En-
forcement Division, National Manne Fish-
eries Service (NMFS), in3t. Petersburg. He
confirmed that a livelv foreign market ex-
ists. His agency, which enforces the Marine
Mammals Protection Act, recently broke up
a ring conspiring to capture porpoises in the
Caribbean. “They were aiming to sell hun-
dreds of animals to oceanariums in Europe,
South America, and Japan, with an expect-
ed take of a couple of million dollars.™

NMFS agents nipped that in the bud.
Now, however, a new threat looms: One
American who netted 21 bottlenose dol-
phins in Bahamian waters was found guilty
in Key West, but an appeals court over-
turned the conviction on grounds the law
was not specific enough.

Special agent Fuss shrugs. “We've shut
down our foreign intelligence network,” he
told me. “We suspect a couple of people are
engaged in this kind of thing right now, but
we can't devote time to cases that won't
stand up in court.”

Unless Congress comes to the rescue
again. the porpoise, it 2eems, will lose.

beleaguered porpoise appears at last
to be winning.

A major mystery is why, in the wvast
reaches of the tropical eastern Pacific, hig
vellowfin tuna are so often found in the com-
pany of porpoises—usually spotted, spin-
ner, or common dolphins, often found
coursing the sea in herds of thousands. Ex-
perts suspect the commaon bond 15 food, but
no one knows. Whatever the reason, the odd
association has helped to build a billion-
doliar fishing industry in the U. 5.: purse
seining for tuna (pages 52.2-4},

Oﬁ ANOTHER FRONT, though, the
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The idea was simple: Find a school of por-
poises “carrving” tuna, berd them into a
tight bunch with speedboats, drop a big
seine around them and purse it shut at the
bottom. Then vou just winch in the net,
release the porpoises, and keep the fish.

The trouble was, capricious winds, cur-
rents, or mechanical breakdowns some-
times collapsed the nets, some 400 feet deep
and as long as three-quarters of a mile,
Many porpoises, entangled in the mesh, suf-
focated and drowned.

Fishermen themselves probably didn't
realize how many. But an NMFS biologst,
William F. Perrin, returned from a tuna
cruise, totted up mortality figures, and pro-
jected an appalling statistic: In 1966 an esti-
mated 244,000 porpoises perished in U. S.
nets alone. Over the vears, quite clearly,
millions of the animals have died.

Conservation groups, dismayed and an-
gered at this apparently wanton Killing, pro-
claimed & boveott on tuna and demanded an
¢nd to fishing “on porpoise.” The MMPA
permitted it to continue, but directed that
steps be taken to reduce the toll to a rate
“approaching zero mortality.”

Stung by environmentalists’ attacks,
fearing for their livelihood, tuna men an-
grily spoke of “going foreign”—selling their
vessels or changing registry to some less reg-
ulated nationality, On southern Califormia
streets bumper stickers proclaimed: “En-
dangered Species? San Diego Fishermen!”

That city is home port to most of the 130
U. S. tuna seiners; I found many tied along
Harbor Drive, Black nets lay flaked high on
their afterdecks; with glassed-in crow’s
nests staring empty-eved from raked masts,
the vessels resembled huge angular pelicans
in repose, And like seabirds, they are formi-
dable fishing machines.

The modern purse seiner can cost six mil-
lion dollars. It's 200 feet long, carnes a crew
of 16, and, using advanced satellite naviga-
tion, can cruise at 15 knots for three months.
On a single trip it can catch and freeze a
thousand tons of tuna—worth 3800 a ton—
and it makes three or four trips a year.

Their headquarters—the American Tu-
naboat Association (ATA}—stands at 1
Tuna Lane, and is topped by a radio mast
that links vessels with home port from as far
away as Africa. ATA's general manager 15

Nurional Geographic, April 1979



Seeking  two-way  communication.
scientists attempt to teach dolphine an
artificial language, usingexperiments pat-
termed after those with chimpanzeses and
gorillas. At Marineland of Florida, grad-
uate student Willlam Langbauer (right)
trains a dolphin to match a symbaol on a
stee] sguare with anidentical one on a mag-
netic blackboard, Other symbols represent
actions and words for the animal to per-
form and ldentify; they will ultimately he
used to communicate, he hopes.

At the Flipper Sea School on Flarida's
Gras=y Kev, trainer Carol Smith (helow)
holds two shells of different patterns. The
svmbol on the beard tells the dolphin to
pick the shell similar 1o the one adjacent to
i, Ansvwer: Laft hand, correct

August Felando, a highly articulate former
fisherman whose skirmishes with canserva-
tiomists and Congressmen may account for
prematurely graving temples.

Felando spread his hands fatalistically
“We wear the black hats,” he told me
“Were ighting a public-relations battle we
can't possibly win, Listen—nobody wanis to
kil porpoises. The fisherman needs por-
poises in order to make his hving. "

It was the tuna men themselves, he point-
ed out, who devised the so-called backdown
mancuver and fAner-mesh panels in the
nets, two measures largely responsible for
saving porpoise lives. The industry has aiso
conducted *“skippers’ panels” to refine
porpolse-rescue techoiques, amnd has dedi-
cated several of the best vessels to scientific-
research cruises aimed at finding answers to
the tuna-porpoise problem.

Those studies, with rapid modification of
gear and techniques and regulations im-
posed by the National Marine Fisheries Ser-
vice, demonstrated that we can have our
tuna and porpoises too. The NMFS estab-
lished a quota of 32,000 mortalities in 1978;
it will decline to 31,000 next vear. As it
turned out, the 1978 toll was only 15,000

Does this mean the tuna-porpoise trou
blezare over? Not vet. Someenvironmental-
15t2 believe a single dead animal is one too
miny, Fishermen, who now release 99.9
percent of the porpoises they net, doubt that

Fhe Trowble With Dolphins
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Porpoise sonar:

the ineredible sound machine

MARAUDING SHARK

A cruises the depths A
school of mullet meanders
tarahesd. On the surface a
boat’s hull shides through the
waves: Long before it can
e such objects. the dolphin
detects them. It has no sense
of smell. It relie: instead on
A skull adapted to sending and
recelving sound signals, and
on & farge and complex brain
Lo interpret them

A swimming dolphin emits
bursts of split-second clicks that

resemble, to eavesdropping
sCientists, g rusty hinge's
creanking. some believe the
animal forces tough nasal plugs
against bony edees in its skull
to produce the clicks, which
may be focused by passing
through fatty tissue in the
forehénd. When the clicks
sirike a target, they returnand
may be transmitted to the
dolphin's brain through itz jaw
and throat Thusit computes
the object’s distance, direction,
speed, size, and configuration,




they can ever meet a zero-mortality goal.
And anyiime they exceed the steadily
declining-quota, the issue will flare again.

Yet, in the long run, the canny porpoise
itself miy solve the problem.

In the skipper's staterpom aboard the
gleaming thousand-tonner Raffaello, Capt.
George Sousa—a third-generation fsher-
man—opointed out a significant trend.

“For years now we've been learning how
to save porpoises,” he said. “But the por-
poises have been learning too. Nowadays
when you put a school in a net, they just lie
there calmly, saving, ‘Hey, take it easy, fel-
las—it's just a routine we gotta go through.'
Theyv've been there before. But they're get-
ting harder to wrap all the time.

“There's one bunch of ‘spotters’ off Costa
Rica we call ‘The Untouchables.” They're
educated to speedboats now. When you try
to lav vour net around them, they dive right
under it, taking the fish with them.

"Whio knows? Unless we find some better
way, mavbe in five vears it just won't be
economical to fish on porpoise anymore.”

man—through centuries the dolphin

has inspired tales of assistance to hu-
mans by helping swimmers in distress, or
driving off sharks, thought to be the dol-
phins' mortal enemy. The evidence, howev-
er. is far from clear.

True, the animals sometimes assist their
young or injured to the surface to breathe.
“Tt even happens between species,” says bi-
ologist Ken Norris. “I've seen a pilot whale
helping a sick Dall's porpoise.”

But skeptics point out that similar “assis-
tance” toward humans might be simply a
form of play, or even aggressive behavior.
On rare occasions an exhausted swimmer
has reported being nudged toward shore; but
as one expert points out, we're not likely to
hear from any who might have been pushed
out to sea. (During World War II downed
U. S. airmen once had to drive away a dol-
phin that was enthusiastically shoving their
raft toward a Japanese-held beach.)

Are sharks and porpoises deadly enemies?
Forrest G. Wood, a senior scientist with the
Navy and longtime observer of porpoises,
sums it up this way: “Sometimes sharks
eat porpoises. Sometimes porpoises attack

I "IEHEHB-[&;"E ALLY, a friend to

531

sharks. Sometimes the twoignore each other
completelv. And that’s all vou can safely say
about it.”

It would be fascinating, of course, to hear
what porpoises might have to say about it
—if anvthing. They whistle and chirp and
squeak and click and groan . . . but do they
have a language of their own?

The dolphin’s sonic repertoire appears to
include emotional signals (one rising-falling
birdlike ery almeost certainly means “ Help!"”)
and even individual “signature” calls: "1 am
Joe Dolphin,™ But most scientists I spoke to
believe, like behaviorist and veteran trainer
Karen Prvor, that the whistle of the porpoise
i= “closer to a human frown, or sigh, or gig-
gle, than to & human word.”™

Broadly speaking, language implies an
ahility to convey thoughts by using arbitrary
svmbols—words—in proper syntax. That
abilitv, science once told us, resides only in
the human species.

Man's self-definition, however, once so
comfortably clear and sharp, has recently
crumbled around the edges. Wild chimpan-
rees demonstrated that the talent for using
tools does not, in itself, spell Homo sapiens. ™
And the age-old thought that only man can
have a thought has lately fallen under scien-
tific sniper fire. And now, electrifvingly,
tame chimps and a charming gorilla named
Koko have shown that other species besides
our own can learn & language. ¥

So it mayv be with dolphins.

Beside a sun-splashed training pool at the
country's original oceanarium, Marineland,
near S5t. Augustine, Florida, I watched a
graduate student, William Langbauer, and
several associates give a pair of porpoises a
language lesson (page 529).

The Porpoise Language Acquisition Proj-
ect iz patterned after experiments by Dr.
David Premack, of the University of Penn-
sylvania, with a chimp named Sarah. Arbi-
trary black-and-white symbols are painted
on metal rectangles designed to cling to a
submerged magnetic board,

Langhauer was teaching a bottlenose
named Snoopy to match identical symbaols.
Using his snout with a juggler's ease,

*See “My Life Among Wild Chimpanzees,” by Jane
Goodall, NATIONAL GEOGEAPHIC, August 1563

tFrancine Patterson recounted her “Conversations
With a Gorilla™ in the October 1978 GEOGRAFHILC,

National Geographic, April 1979



Kid stuff for a dolphin impresses U. 8. Navy researchers in Hawaii, who found that
their student, Heptuna, could detect this three-inch water-filled steed sphere at a dis-
tance of about 140 yarde. Their goal: to develop a sonar system as effective as the dol-
phin’s, which is about ten times better than their present equipment,

snoopy maneuvered the metal svmbol into
place. But he and his sleek gray pool mate,
Hetty, were a long way from conversing
with their teacher. The=ze are trials that the
porpoises must master before they can begin
to form a vocabulary.

“We've spent six monthes getting this far,"”
Bill told me. “But it's a two-way street,
Eventually theyTl be manipulating these
same symbols to talk back to us.”

How long might that take?

“If they understand the syntax of a two-
word sentence in another six months, we'll
be making good progress." He smiled.
*Things should move much faster then."

HINGS HAD MOVED all too fast in
a similar project some 5,000 miles
away at a marme laboratory on the
Honolulu waterfront. As we talked, Dr.
Louis M. Herman, professor of psychol-
oy at the University of Hawaii, ruefully

Fhe Trouble With Dolphins

regarded a pair of empty concrete tanks
(page 539). He is known as a cool and disci-
plined scientist, but I sensed at one point
that he might be close to tears.

He summed up his work over the past de-
cade with two Fursiops named Puka and
Kea; studies dealing largely with vision,
hearing, learning, intelligence, and mem-
ory. Puzziingly, a dolphin can see both in
and out of water ¢cquallvy well. And intestsof
its auditory memorv—remembering a spe-
cific tone—a dolphin easily outperformed
another highly acoustical animal, man

But most exciting to Dr. Herman and his
students was Kea's relatively swift grasp of
a 12-word sonic language. “We might have
extended ber vocabulary easily to fifty
words or more,” the beéarded, sunburned
scientist said. “She was showing compre-
hension of simple sentences—'Fetch the
ball,” for example, or “Touch the ring.” The
next step was two-way communication.”






Run silent, run deep? But how deep?
Sctentistz at the Naval Ocean Systems
Center in Hawaii wek ananswer., E
work, Lii. a Pacific bottlenose dolphin,
willingly accompanies a boat 1o a test site
in the open sea (above). As a first step,
trainers suspend & pinging pressure sensor
from the boat and teach the dolphin to lo-
cate it and butt & switch on its end. That
stops Lhe pinging, signaling “mission sc-
complished” to those on board; it also trig-
pers 4 camerda and a strobe mounted on a
bracket above the sensor. Li learns the
trick at a depth of 50 feet (above, lefty

agerio

The Trouble Wirh Dalphins

T IEEOYE ks bl LB ANE
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Diown, down, down gocs the sensor, week
after week, with Lii right behind. Like 3
phantom at 1,550 feet, Lij takes his own
picture (lef), Tremendous pressure has
callapsed his flexible rib cage, an attribute
that probably prevents the bends, a danger
for human divers

Are dolphins being turned into secret
weapons? T he Navy scoffs at allegations of
“kamikare porpoises” trained to carry ex-
plosives and blow up enemy submarines,
but admits it tested their survelllance and
detection abilities in Viet Nam's Com
Ranh Bay in the early 1970%
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And that in turn might vield some clues toan
even deeper puzzle: How did human lan-
guage itself evolve?

That next step never came. Showing me
around, Dr. Herman paused before a black-
board. Tt still bore a message chalked there
months earlier, preserved bitterly hke a
wartime ruin: WENT SURFIN'—KENNY,
PURA,. STEVE AND KEA. ALOHA.

Late one night two former attendants,
Kenneth LeVasseur and Steven Sipman,
had loaded the dolphins into a van and
releazed them into the open ocean

Dr. Herman was convinced that his am-
mals were dead. Thev were Atlantic dol-
phins, and had been hand-fed for more than
it vears, It was unlikely, he felt, that

ClE

their Hawaiian cousins would accept them,
and without the security of a herd thev maght
be easy prev for sharks

He did see Kea again soon after her
rielease in Oahu's Yokohama Bay, Etfforts to
recapture her failed, for ironically she had
been tauprht to aveid a net, but for two days

and nights someone remained in the water

with her. “She came to me, whistling excit-
edly,” Dr. Herman related. "1 realized how
strange this new place must be for her, how
frightening. One of her eves had been in-
jured; it was completely closed, But 1 felt she
was comforted by my presence.”

Time and again the dolphin circled him,
swam out to sea, and came back. But then,
midway through the second night, she failed
LD reluTrn

“1 knew I'd never see her again,” he said,
in a voice that I could bareiv hear

Not far away, in a small apartment near
Punchbowl Crater, I found a man who was
equally moved by Kea's release




“It was very emotional—really beauti-
ful," said Kenneth LeVasseur, his eves
gleaming. “We had the Milky Wayv directly
overhead, and a full moon over the moun
tains. . . . A beautiful experience. We were
giving them what every animal or person
truly deserves in life, his own freedom!”™

His beautiful experience cost the athletic,
26-year-old dolphin enthusiast a six-month
jal sentence for grand theft. He was free
pending an appeal.

KRea and Puka, he declared, had heen
frustrated by repetitious experiments
“Thevre like humans in dolphin suits,
they re akamai—smart, reallv together.™

Dr. Herman, he said, had sometimes re-
moved the dolphins’ tovs and deprived them
of human swimming company. “All these
scientists are businessmen, slaveholders
We've formed an organization called

Bloody war for economic survival
dooms about a thousand bottlenose dol-
phin: and false killer whales, herded
ashore and clubbed to death by fishermen

of Iki Island in Japan. The fishermen say

the act was one of desperation—they lose
more than 30 million dollars a vear because
the animals compete with them in catching
cuttlefish and vellowtail

The incident last vear triggered an inter-

national storm o nrotest by preservation-

i5t5. Japanese reséarchers hope to drive the

dolphins from fishing grounds by alarming
them with their own distress calls broad-
cast underwater, ns well as the voice of &
doiphin predator, the killer whale




FREED—Foundation for the Release of
Every Enslaved Dolphin. ™

And so a pair of dolphins innocently
swam into another developing storm. Dhur-
ing LeVasseur's trial, Greenpeace, the
antiwhaling organization, Issued a “Decla-
ration of Dolphin Rights." A New Jersey
law professor demanded to know “hby what
privilege did we put those dolphins in the
tank in the first place?”

Some advocates of this growing cause—
animal rights—turned for support to a pio-
neer dolphin researcher, Dr. John C. Lilly.
After efforts to teach dolphins to speak En-
glish in the 1960, he had released his ani-
mals because he “no longer wanted torun a
concentration camp for my friends.”

The animal rightists must have found his
measured reply disappointing: “If the pro-
ponents of freeing captive dolphins have
their way, by law orotherwise, proper scien-
tific research will cease.”

is a neurophysiologist and a psychoana-
lvst and a controversy all by himself.

No ene in the world is more widely identi-
fied with dolphins. Indeed, one fancifully
inclined might read his almost mystical em-
pathy with theém inhis visagealone: Astrong
straight nose suggests a dolphin’s rostrum;
his hair (bottlenose gray) sweeps back froma
prominent forehead. A faint, corners-of-
the-mouth smile and deep intelligence
pooled behind metal-rimmed glasses com-
plete a striking parallel.

Dir. Lilly points out that a Tursiops brain
weighs about 1,700 grams, that of a human,
about 1,450, More significant, he savs, are
the dolphin’s unusually large “silent associa-
tional areas’—those heavily fissured corti-
cal regions where intellectual capacity such
as language presumably resides. And, un-
like many of his scientific colleagues, Dr.
Lilly does not doubt that dolphins possess an
elaborate ianguage.

I first met him at the old Hawaiian whal-
ing port of Lahaina, conducting a seminar
for cetacean admirers from many walks of
life. The setting was flawless, for here the
gentle humpback whales come each winter
to breed, and from time to time in the ghnt-
ing channel a pale-flippered giant surfaced
to emit a steamy sigh,*

J OHN CUNNINGHAM LILLY, M.D.,
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At the workshop Dr. Lilly acknowledged
his debt to oceanariums: “Without them we
wouldn't know anvthing about dolphins.”
Still, he suggested, the animals should be
held captive no more than a year at a time.
Oceanariums should develop into interspe-
cies schools, where humans and cetaceans
can learn from one another.

How? Without a hint of levity he pro-
posed equipping dolphin tanks with tele-
phones, and interconnecting oceanariums
and buoved stations at sea via satellite. We
could then listen in while captives conversed
with their relatives in the wild.

“And when we get our communications
equipment going,” he summed up matter-
af-factly, “peaple could talk to the dolphins
themselves via telephone.”

The equipment is being assembled in the
laboratory of the Human/Dolphin Founda-
tion, set behind his home in a canyon high
above Malibu, California. The foundation
is Lillv's brainchild, and its trustees range
across a spectrum of talents: John himself,
the scientist; his lovely artist-writer wite,
Toni; a distinguished actor, Burgess Mer-
edith; a businessman-poet, Victor DiSu-
vero: and a female surfer, Georgia Tanner.

Revstone of the foundation is Project
janus: Lilly's renewed effort at interspecies
communication after a laps¢ of several
years, Janus (whence “January™) was the
Roman god of gates and doorways and new
beginnings. And like the deity his JaNus
(Joint Analog Numerical Understanding
System) will have two faces: oneé human, in
air; the other delphinic, underwater.

Onto a glowing green computer screen o
voung researcher named Dennis Kastner
was kevboarding abstruse equations. “He's
designing part of the equipment JaNUS will
use,” Dr. Lilly explained.

When completed, the array will enable
man and dolphin, each in his own element,
to exchange precise sounds adjusted to their
comfortable hearing range. Once both sides
have learned to useacode of 64 sounds, com-
munication will be rapid, he is confident.

One early objective will be to see if an ani-
mal can master simple arithmetic. They are
soeasily bored, be told me, that “vou have to

*See the articles on bumpback whales by Sylvia A.

Earle and Roger Payne in the January 1979 NATIDNAL
LEDGRAFHIC

Natfonal Geographic, April 1979
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think in terms of complex puzzles or vou'll
never get a dolphin to do anything. ™

After tests in an oceanarium, he hopes to
take JANUS to sea—"sav. the Bahamas or
Florida, where dolphins live in shallow wa-
ter. We might set up the apparatus on a
float, orlink the hydrophone and speaker by
radio to a shore station. [ know we can inter-
est wild dolphins in communicating. ™

And suppose JANUS does pierce that tan-
talizing barrier and John Lilly finally meets
that long-sought alien mind—what then?
What do you say after vou say “hello™?

He thought. He stared somewhere, seeing
something I could not.

“They've been around for an estimated 23
million years with a brain size equal to and
later greater than ours,” he replied. “T want
to find out if they have sagas, teaching sto-
ries, histories. It will take a lot of work, of
course, before we get to the point where they
can tell us stories we can understand,

“I'd like to know, too, if they have inter-
species languages; can an Orea talk toa Tur-
siops? We might serve as a bridge between
species, you know." The corners of his
mouth turned up ever so slightly more.

The Trouble With Dolphins

A dolphin dilemma rages in Hawail. Dr
Louis M. Herman, director of the Kewalo
Basin Dalphin Laboratory, stands in an
empty tank, where he once taught lwo
Atlantic bottienose dolphins a sonic lan-
guage, using computer-generated elec-
tronic sounds. On May 29, 1977, two
former lab attendants trucked the animals
to the open sea and released them, One of
the men, Kenneth LeVasseur. who was
sentenced to a six-month jail term for his
part in the action, criticized laboratory
conditions and claimed humans have no
right “to hold intelligent, feeling beings
like dolphins in captivity.™ The trial of his
companion, Steven Sipman, awails the
outcome of un appeal by LeVasseur, Dr,
Herman, who believes the dolphins per-
ished after release, has now replaced the
two dolphins and resumed hi¢ research. 1
feel we've always attempted o provide a
healthy and stimulating physical and psyv-
chological environment,"” he sayve.




“That's a human, arrogant position, isn't it?
They may laugh at us.”

Then again they may not. It depends on
whether vou believe, like John Lilly, that
dolphins are “quite as intelligent, quite as
ethical, quite as sentient as humans.”

The final trouble with dolphins is, nobody
really knows. But, as Navy biophysicist C.
Scott Johnson cogently puts it, “The guy on
the street wants to believe these animals are
as smart as he is. If vou tell him itisn't so, he
wants to punch vou in the nose.™

Since I gazed into Sandy's half-closed eve
(was that apprehension, or a droll wink?)
more than a vear ago, [ have been asking the
experts what they think.

Most told me there is simply no way to
measure a dolphin’s brainpower. But from
those brave enough to venture a guess, 1
affer the following:

 Trainer Jim Mullen: “I have to gauge
their intelligence on a level with our own.™

+ Psvchologist Louis M. Herman: “They
are extremely flexible in what they can
learn. Tthink we could probably teach adol-
phin to do things at a level comparable to
that of a chimpanzee. But one of the things
we've learned is that certain questions, like
the comparative intelligence of animals,
may not be worth asking."

» Veterinarian Sam Ridgway: “T've been
working with them every day for 15 years,
arid T still can't tell vou where they fit—I
guess somewhere in the neighborhood of the
smarter animals like pigs, dogs, baboons,
and chimpanzees.”

« Trainer Karen Pryor: “l agree with the
idea that thev're between the dog and the
chimpanzee, and closer to the chimpanzee.
When vou look at what chimps can do, that's
quite a compliment.”

* Porpoise catcher Mike Haslett: “T have
to say I think a dog is as smart.”

Takevourchoice; I'd rather not say what 1
think. I'm as fond of delphins as anvone, but
I'm not looking for a punch in the nose.  [J

Porpaise with a purpose; Springing high
off Howail, a spotted dolphin tries to dis-
lodge a remora, a scavenger fish, attached
to ite belly by a suction disk. It made doz-
ens of such leaps, reflecting résourceful-
ness—and a free spirit.
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HE MORNING broke clear and
calm as those aboard the research
vissel Sea World began another day
of tagyring swordfish for a migration
studv. The gentle breeze and strong sunlight
set the seas off the tup of Baja California
_n||;1_r}..[|r|',_r with lazv undulations, There
were no clues o the raw violence that would
shortly be witnessed by those on board: Mil-
ton C. Shedd, owner of the boat and chaitr-
man of the board of Hubbs-Sea World
Research Institute, San Diego; Capt. Robert
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Vile and two crew members; photographer
Raobert French: and two guests.

About 1 p.m. Shedd spied a patch of wa-
ter whipped white by frenzied thrashing.
Suspecting killer whales, Shedd alerted a
spotter plane that was aiding the swordlish
study. After the pilot confirmed Shedd's
hunch, the boat headed for the area and
found something rarely seen and apparently
never before photographed—a group of su-
premely efficient predators attacking one of
the most massive creatures that has ever



ATTACK!

lived. About thirty killer whales were as-
saulting a voung, sixty-foot blue whale. The
relentless pack stripped away flesh and
blubber, piece by piece;, as the leviathan
tried to flee, trailing a river of blood. Both
movieand still cameras were close at hand to
record the astonishing sight

some might think Killer whales, tame and
plaviul in captivity, unfairly named. But in
their habitat, Killer whales do kill. The pred-
ators exhibited distinct divisions of labor
Some flanked the hlue on either side, as if

lext by CLIFF TARFPY

SATHISAY PR Y i

herding it (above). Two others went ahead
and two stayed behind to foil any escape at-
tempts. Oné group seemed intent on keeping
the blue underwater to hinder its breathing.
Another phalanx swam beneath its belly to
make sureit didn’t dive out of reach. The big
whale’s dorsal fin had been chewed off and
its tail flukes shredded, impairing its move-
ment. T'he dominant bulls led foravs to pull
off huge chunks of flesh.

The attack continued until early evening
Sea World, covering nearly twenty miles,
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followed the struggle for five hours. But its
total duration is unknown since the specta-
cle was well under way when discovered
When the blue bared its back above the wa-
ter, bloodied white blubber showed where
its dorsal fin had been (above left). The
movie camera, peering through the clear
water, caught an attacker peeling off a strip
of flesh as it ghded toward the prev’s nose
(top right). That long, rageged wound be-
came more distinct when the blue surfaced
(bottom right). One gaping cavity dug 1n
the big whale's side was estimated at more
than six feet square (lef),

Around 6 p.m. the attack came toa halt—

Killer Whale Arntack!

T AN EHEEEF FeFicH D Dld WwOELA ske Wi

suddenly and mysteriously. First the killers
toward the rear slowed down. Then those
toward the front turned back, and they all
swam away. Why? Hubbs-Sea World direc-
tor William E. Evans zays the killers may
have been taking a break to allow the blue to
weaken further before renewing the attack

COr they could have been diverted by an-
other, less demanding feeding opportunity.
Or they might have eaten their fill. More
may be learned when Sea World completes
its editing and study of the film. Probably
mortally wounded, the blue whale—the
sea’s mightiest creature, buat not its dead-
liest force—swam slowlv on. 0
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OLD PRAGUE
IN WINTER

By PETER T. WHITE

EAT RN CRGE AT SERION WNITER

Photographs by NATHAN BENN

LL NEVEERE FORGET the ladv with the
ten-foot pole. How at dusk she walked
brisklv with ber dog on the cobblestones
and periodically paused, lifted her pole

which had a hook on it, and with a little
pull turned on another gas lamp. Softly the
glow would spread on her upraised face in
the falling snow

“T used to be & nurse, now 1 am a pen-
sioner,” she told me. “IL is good to be useful
Al six toMOTTOW MOrNINE We go out again to
turn them off.”

She was plaving her part on the gigantic
stape set that i3 old Prague—the capital of
Czechoslovakia in the heart of central Eu-
rope, said to be unforgettable to all who
come here. Slender Gothic spires and splen-
didly squat baroque facades right and left;
at center stage, a many-arched sandstone
bridge across the Vitava River, with medi-
eval fortification towers at each end and
between them a 1,700-foot-long gallery of
sculptured saints, passionate and largerthan
life. Ona hill aboveitall, the Castle.

Asa Czech writer put it, Prague will pop
back into your mind “with pictures taken
not by & camera but by vour own surprised
and enchanted eves.”

“But vou should have come in spring.” |

heard this often—that this town is at its most
sensuous when the chestnuts bloom white
and pink amid exuberant greenery, when
the gardens of many palaces are fragrant
with lilacs.

Yet it is also true, so my Czech acquain-
tances would agree, that old Prague exerts
its fascination most profoundly in winter. 1
could zense why. Muted reds of roof tiles,
the soft vellows of great vistas, the crooked
lanes seeming to beckon and whisper—all
bore a wintry touch of gray that deepened
the mood of mystery, compelling reflection
bevond what meets the eves.

“You feel something strong that won't let
vou go,” said a painter. “You fee] the great
past, the history ;)

Tourist hrochures spelled it out in Czech
and Russian, in German, French, and En-
elish. Over the past thousand vears—from
the beginnings of the history of the Czech
tribes and of their kingdom of Bohemia to
today's Czechoslovak Socialist Republic—
Prague has provided the setting for Kev ¢pi-
sodes in some of the most fateful struggles in
the Western world. Slavs versus Germans.
Catholics versus Protestants, Communism
viersus capitalism. And relatively recently,
within Communism itself. . . .

Bride of tradition—in a city wedded to preserving its past—enters Prague's
Old Town Hall for her civil ceremony, Despite a tortured history of religious
wars, political strife, and German occupation during World War I1, a historic core
of three square miles of Gothic and barogue buildings survives
as g focusof national pride and home to 75,000,
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Soft beacons of a slumbering city, gas
lnmips of ¢r Town are
Chalupova. Inanother bow tothe past, the
Chirles Bridge (right) has been closed Lo
aoltie vehicles, Graced by thirty staiues,
the bridge was built in the 14th century by
the monarch who as Charles IV made
if the Holy Roman Empare

Less 1t !l_'- Mare

Praguoe seat

But that's not vet history, it's pohitics—to
stay away from unless one is willing to take
considerable risks, as did St. Jan Nepomuk,
a priest of 14th-century Prague whose statue
decorates the preat sandstone bridge
Bronze }-IL;-__u-_-_- relate that he was thrown
aff the bricdes in a sac k because he wouldn't
tell the king what the queen had said in the
confessional. '-E.:'II_ real reason,” A ._I_._.'i_ll told
me. “was a disagreement with the king. You
too interested In

- |

might sav he got a bil

politics

oL B

.
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That would certainly not happen to me, I
replied, not with o much else to intrigue me
in the daily life of wintrv Prague

Hockey, for one thing. Czechs are world
.'];-,41'._ and I watched the heroes of Sparta,

he Prague team, frustrate provincy 1l oppo-
siion with many a crushing What
was the crowd screaming at the referee? Viil!
Wrkev! Meaning"Ox!" “Carrot!”

When not up to their ears in hockey, lots
ng a ball. The hunters,
the gardeners, and the municipal transit

|-|I.|I.| 1||' K -"-'
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WoTKers, Lhe symphony musicians and the
army; every factory, school, and association
On Thursdav, Friday
gvenings vou'd see couples at

(pages 538-5U and
saturday
streetear stops—she 1n boots and long dress.
with a plastic bag for her dancing shoes

And how they danced! Mazurkas and
waltzes, the czardas and that bouncy Czech
concoction lirst presented to the fashionable
worldin Praguein 1835, the polka. Alsonew
things from America; a band promised
Raunir: bit. Ah, countrv beat!

CHd Prapue in Winte

My cuniosity focused above all on what
makes Prague stand out among the pictur-

esque capitals of Europe. Few can claim

such vast concentrations of old -"|||:'|i|]5".
many still appearing as thev did in the 17th

and 18th centuries. And none can boast of

50 grandiose an effort to preserve them all
and adapt them to modern needs. Govern
ment officials and scholars seemed glad to
explain, particularly the distinguished art
historian Emanuel Poche

”|'|1'| hat vou see
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A golden catalog of thought,
the library of the 17 th-centor
Struhov  Monastery cradles
the treasures of Czech Dies
ature. The vaulted Hall of
Philosophy iright), added m
the 18th century, celebrates
learning with a frescoéd o
coco canopy bty Franz Antor
Maulbertach,

Prague has always cher-
tshed 1ts cuftural hife and the
ove of the artists who [ound
the city so |'|'.]!-|Ji|-|.|1--'= o 14]
Meozart, whose operp Don
Lrporing @ i [-:I_'I:I!l".'-|'l| ETE,
"My Fraguers understand
me."” Tchatkovsky found a
“moment of absolute bliss"
here. And Jan Neruda, 19th-
century master of Czech
nrose, sighed: “The moon has
told me no city 15 as beautiful
as Prague.” Yet the myvstery

Praguer muffles the city
in shadows. Franz hkatka,
Prague-born novellst whos
dnrk tales If'uiI'Tl-.' Lhie secret tn-
net life of the citv, wrob
“Prague won't let go This

dear mother bas claws. ™







THE SPLENDOR OF OLD PRAGUE l

W—T"HE GOLDEN CITY" sprang 13th century Lesser Town had g ey -I
from Slavic settlementsonthe  formed across the river (far page, ' -
Vltava River, atthe crossroadsof  below). This model of the city,
ancient trade routes. Medieval crafted of cardboard by Antonin
Old Town flowered on the right Langweil, was finished
in 1834,
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| Prague Castle

2 Valditejn Palace

3 Charles Bridge

& Dld Town Water Tower

5 Clementinum

6 Old Town Hall

7 Old Town Square

8 Church of Our of Ty
9 Carolinum ler r
10 Grand Priory Square

1l Church of St. Nicholas

12 Cathedral of 5t. Vitus




(Contirnued from page 549)  stems mainly
from two cultural epochs,” Professor Poche
told me on one of our walks; he seemed
blesserd with indefatigable feet, “The first
great period came in the H4th century under
Charles I of Bohemia, who eventually also
hecame Holy Roman Emperor as Charles
IV. He made Prague the showplace of cen-
tral Eurape and founded its first university,
in 1348."

Sacred Relics Lured Visitors

The stvle of the time was Gothic. That
was once a derogatory term meaning rude,
barbaric; what it describesis in fact elegant,
delicate—pointed arches and intricately
carved decoration, exemplified by the
great tower guarding the bridge Charles
built between Staré Meésto, or Old Town,
and Mald Strana, the so-called Lesser Town
(foldout, preceding pages). “In 13487 the
kindly art historian continued, “Charles
also founded New Town, where once a year
on a huge square he displayed his crown
jewels and the most miraculous relics in the
Christian world, to attract tens of thousaneds
of visitors bringing money.

“Great  wealth accumulated bere—
among churchmen, the nohility, and power-
ful German merchants. The poor also prolif-
grated, many of them Crech artisans in New
Town. Antagonism arose, and from the
modest Bethlehem Chapel a Czech preach-
er, Jan Hus, needled the clergy: "Christ was
poor, why are vou so rich?' That preaching
began in 1402—an early form of Protestant-
ism, a century before Luther.”

Hus was lured away to a church council
and burned as a heretic, but Hussites rosein
anger, “Tn 1419 thev stormed the New Town
city hall and threw the magistrates out a
window. Rich Germans were expelled, and
for two hundred years Prague was Czech
ruled and Protestant.™

Also economically stagnant: Hussite up-
heavals had stifled trade. And subsequent
emperors—Roman  Catholie, (erman-
speaking Habsburgs, who had made

themselves kings of Bohemia—usually held
court in their Austrian capital, Vienna.

We had stopped in a 300-vear-old build-
ing, once a convent for Ursuling nuns. It's
now a restaurant serving excellent roast
pork and sliced potato dumplings, That'sno
rarity in Prague, of course, where hearty
eating is widespread-—a good remedy, so I
convinced myself, for my monumental
Prague colds and sneezes. (Posdrav Pan
Biik! “God greet vou!™ Dej? to Pan Bih:
“l.et Him do that.")

My prescription for a tyvpical wintry day
would include goulash and beer in the morn-
ing; Hungarian salami and then carp with
caraway sceds at midday; and in the eve-
ning, for dessert, a dozen dumplings filled
with plums or apricots, smothered succes-
sively with mild grated cheese, sugar, and
melted butter. I did note widespread side
effects, however. My antidote was lots of
walking—and for that, the history-laden
backdrop of old Prague seemed ideal.

Antidote for Bureaucrats

Prague's second glittering period came af-
ter another defenestration, said Professor
Poche. “Rebellious townspeople threw
three Habsburg bureaucrats through a win-
dow of the Castle." This ¢vent marks the
beginning of the Thirty Years’ War, which
devastated much of Europe. On the battle-
field of Bili Hora—or White Mountain,
only a 15-minute ride away on streetcar
Number 22—the imperial Catholic forces
crushed the Ceech Protestants.

That dav in 1620 proved to be a8 momen-
tous turning point. Faor three centuries, until
the proclamation of the republic in 1018,
Prague would be tightly ruled by the Habs-
burg bureaucracy, but the immediate conse-
quence was forcible re-Catholicization and
another great period of building and artistic
creation—this time in the 17th- and 18th-
century stvle called barogue. The word once
meant aberrant, odd; it in fact means dis-
ciplined, vet full of dynamism and emotion.

“Aristocrats and leaders of mercenary

Tenderness in art and life fills the Rennissance-palace apartment of Professor
Rohuslay Skinsky and his wife, Ludmila, leading European art restorers. The gov-
ernment’s reverence for the past is backed by multimithon-dollar five-vear plans for
the preservation of Prague’s architecture and its adaptation to modern uses.
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Prague has a ball in winter when social,
professioral, and political groups—such
as the Crzechoslovakian People's Part)
here—dress in dark suits and long gowns
and whirl to waltzes, mazurkas, and pol-
kas. as well as the litest dances.

soldiers, rich with war profits and lands con-
fiscated from Protestants, put up dozens of
palaces to impress each other. Jesuits buiit
seminaries and churches with magnificent
frescoes, gold-drenched altars, and exuber-
ant sculpture—to dazzle people, using art
as a weapon of the Counter-Retormation,
Here, onthe home ground of Jan Hus, where
the church had to fight hardest, baroqueisat
its most dynamic and emotional. Have yvou
been to St. Nicholas in Lesser Town?”

I had. It is one of the greatest achieve-
ments of barogque architecture. Inside, four
gigantic marble bishops wield their stavesto
subdue reptilian shapes symbolizing her-
gsy—stunning, impossible to forget

Beauty Gets Priority Status

Further clues to the character of Prague
came from the mavor (his traditional title is
primdtor), who beamed with pleasure while
telling me that he has much to be proud of
Culture? For each of Prague's 18 theaters
and three opera houses, the city contributes
twice the cost of each ticket in subsidies!
Industrial plants are being moved away!
“You know that our word for Prague 1s
Praha, a feminine name? 5o of course first
comes beauty.”

In the 19th century, he went on, when
many European capitals were transformed
by grand construction projects, Prague was
not. “The Hahsburgs had condemned thisto
be a provincial backwater, sothere were few
big public investments here, That's one rea-
son why Prague is now so special. ™

Another is that the old city suffered rela-
tively little damage in World War IL

“Now we are modernizing,” said the pri-
mitor, “but we wish to keep all the beauty
and reminders of our past in what we call the
historic core. And so in 1971 we turned from
the care of individual buildings to the pres-
ervation of the complete area.”

That means some 1,700 structures—setin
medieval street patferns on three square

iR

miles: What was essentially the Gothic
Prague of Charles I'V is now the Prague His-

torical Reservation. With 75,000 residents
and jobs for sbout 200,000, 1t forms the
hub of a modern metrapolis of 1,190,000
inhabitants,

"“Manyv organizations apply to move their
offices into the historic core,"” concluded the
primétor, “but usually we refuse, because its
life should be prezerved, and therefore liv-
ing quarters must be preserved. We dont
want our city center to be alive only from
eight to five

“And so we may spend twice as much to
remodel substandard old apartments as it
would cost to build new ones elsewhere. We
do it step by step. Anyone used to living here

Nartional Geographic, April 1979



and wanting to stay just moves a little way,
toa reconstructed apartment

I found the historic core full of life from
the first glance out my window in the recon-
structed inn of the Three Ostriches

There'd alwavs be people with pitchers
eer home from taverns, or stopping
on Charles Bridge to throw bread to hungn
ong the balustrade or hungry
mallards below, Kindergartners in qguilted
jackets, hand-linked to teacher, trudged
through Old Town Square for theéir morning
walk (page 566). Unleashed dogs followed
their masters, mostly middle-aged or older,
and walted without fuss outside little shaps

And what busy places they were. Toiletry
shops, a 600-vear-old pharmacy, a

taking
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sweetshaps, all with pleasantlv appropriate
smells. A line would form rapidly, but move
r.l_lliL“_'= too, with three or four cu
served and gone in 8 minute

By early evening, crowds enlivened the
Green Frog for wine, the Golden Snake for
coffee, the Viola for poetry readings. Invited
guests gathered in great mansions. At the
Lobkovic Palace, now the embassy of the
Federal Republic of Germany, the Bambini
di Praga choir sang Schubert, Brahms, and
kKiicka, The Colloredo-Schonborn Palace.
now the United States embassy, featured
Star Wars, Walking home, I'd pass couples
Kissing in the mist on Old Town Square and
Charles Bridge

Incredible that

2LOHTIELS

only recently Charles
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bridge was falling down, and pedestrians
worned about masonry crashing on their
heads from beautiful but decaving facades

*Youdon't know the people here,”
old stonemason. “They wait till evervt
collapses before thev'll do something.”™ The
director ol the Uenter for the State Care of
Historic Monuments smiled. “Let's just say
systematic renewal began 15 vearsago.”

From the belfry of the 747-year-old
Church of St. Jakub, where two warm
dressed workers were replacing the clock-
faces, I looked over chimney pots and green-
ish copper domes at the evidence of renewal
high and low, New gilding on the spheres
attached to a multitude of spires, and on a
PENSIVE Knmight minstry;
orange-paimnted steel roof beams on a medi-
eval patrician’s house. Far down, in a huge
hole, men oiled on Prague's new metro

In winter, work on facades tends to be
suspended, and that hallmark of
von, scaffolding made of rusty two-inch
moves indoors. Planks
pipework nearly flled one lovely old
church, supporting a platform high enough
tor experts o undo the outrage inflicted on
the fifty-foot soulptured ceiling, Years ago it
had been whitewashed

L hose beautiful barogue stucco rosettes,
and double cagles would
¥ properly repainted, but first some

sl an

1N

SLLCCO :]fllj‘l i

FeEsTOrn-

LEEE s ancl

angels' faces,

LY

I'ime’s stutely pageant mokes its
hourly pilgrimage around a 15th-
CERLUDY horologe
clock on the Old Town Hall tower
Legentd sayvs the town fathers blind-

an astronomical

¢ the horologe’s maker so that no
aLther town would have a clock so
[ine, Clock watchers (night) gather a
few minutes before each hous

LThe clock’s face is flanked by fig-
ures ol Death and a Turk on one side,
vanity and miserliness on the other
On the hour, Death turns its hour-
glass and pulls a bell cord, Two win-
open and statuettes of the
Apostles appear in succession. Then

1

IJI.I'.'lu"

the windows close and a cock crows
b mark the hour's paszage

(Md Pragwe in Winte

preparation. What? Sponge three days with
hot water. Apply equal parts of curdled
milk, whole eggs, portland cement. Then
smodcth on beeswax, polish with flannel

Things were no simpler in a studio where
altar carvings were under intensive care. A
wooden sunburst covered with dull bronze
paint was sponged with acetone, sandpa-
pered, chalked, treated with reddish paste
And what was this strange flat brush the
voung lady heid to apply these unbelievably
thin little sguares of gold leaf?

“I made it myself—from a squirrel’s tail
The hairs are long and steady and very fine;
they won't tear the gold. "

L'he process hasn't changed since Gothi
times, although now corved tools of smooth
agate are used for pressing down the gold
and polishing. It used to be hoar's teeth

Dirty Stuff Is Underfoot

[ won't dwell on the intricacies of nursing
enfeebled stonework, but aold Prague had a
lotof that too, Coal and coke were large
blame; these are still the main fuels for heat
Ing and cooking, producing sulfurcus exha-
lations that penetrate and corrode. By 1990,
planners say, Prague will be heating with
gas—hut exhalations stll
come from vehicles burning gasoline and

Y 1o
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“Our chimatic conditions will not ¢hang




either.” said a restoration expert. “We sit in
a valley, and when there's high pressure,
there is inversion—¥for days, and sometimes
fora week or more, not much fresh air comes
in, especially in winter. The mist can be sti-
fling, like a cushion stuck in one's face.”

And so, what with frequent mist, periodic
rain, occasional snow, and constant soot, I
found myself walking most of the time in the
blackest and most unforgettable goo.

Nao wdnder good manners in Prague de-
cree the removal of shoes when entering o
friend’s living room or kitchen, And when
restorers replace decaying stonework dark-
ened by time with new hghter-colored
pieces, they sometimes mix water with that
goo, to darken the replacements, They call it
dog paint. It's patural, they say, and stone
treated that way can't get dirty because it's
=n dirty already.

Politics: the Unavoidable

The longer I staved, the clearer it became
to me: In Prague, politics permeates every-
thing; there was no way for me to ignore iL.

Every official 1 walked to, every official
publication 1 consulted, stressed that it
was the KSC. the Communist Party of
Czechoslovakia, that led the way in the
countrv’s economic and social develop-
ment—as set down by the 15th Party Con-
gress in the sixth Five Year Plan (1976-80).
All the restoration and modernization work
[ had seen was done with one basic aim in-
varigbly invoked—socialism! Daily life was
full of it too,

Up in the Castle complex—in what was
once the palace of the Habshurg-appointed
governor, and is today the House of Czecho-
slovak Children—G-vear-old Little Sparks
of the Socialist Union of Youth received red
searves. Now they were Proneers, pledged
to the laws of the Young Pioneer Organiza-
tion: law number one says a Pioneer loves his
socialist country and the KsC.

And at graduation ceremonies in the re-
furbished Carolinum, the seat of 631-year-
old Charles Umversity, proud parents
watched new doctors of philosophy receive
their diplomas; making a speech on behall of
all, a graduate promized lovalty to socialism
that would set an example Lo others, includ-
ing parents. Then pictures were snapped in
the courtvard, before the statue of Jan Hus,
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who had once been the head of the faculty
here, as Rector Magnificus.

| asked the present rector, a soft-spoken
professor of constitutional law, about the
importance of Hus today. He replied that
the teachings of Hus fought shortcomings in
the church, became the ideology of those op-
pressed by feudalism, and led to the Hussite
revolution. *Thus it can be =aid that more
than five hundred years ago the Czech na-
tion was already in the forefront of sociul
progress and world progress, We Commu-
nists are more or less the inheritors of these
Hussite traditions,

Communists Celebrate 30th Year

One grav February dav every shopwin-
dow sprouted brand-new posters; gigantic
portraits went up in Old Town >quare—
Marx. Engels, Lenin, Gottwald. At hand
was the thirtieth anniversary of vet another
historic turning point. The republic had
spen quite a few.

It wasestablished in 1913, as a parliamen-
tary democracy in the Western mold. Swal-
lowed by Hitler's Germany in 1939, and
brutally repressed. Reestablished in 19435,
and governed by a coalition of parties with
the Communist leader Klement Gottwald
soon heading the cabinet of mimsters

And then the crisis of February 1048!

Non-Communist ministers resign, ex-
pecting President Edvard Benes to appoint
a new non-Communist cabinet. Gottwald
calls a mass demonstration in Old Town
Seuare; from the balcony of the Kinsky Pal-
ace he denounces reactionaries at home and
abroad, calls for action committees. . . . The
Communist-led People’s Militia takes over
factormes.

Within four days the president allows
those ministers who quit to be replaced by
men agreeable to Gottwald; within four
months there's a new constitution, Gottwald
is president, the KSC has all the power. . . .

The losers called it a Communist coup.
The KSC called it a takeover by democralic
and constitutional means—the glorious
February victory of the working people.

On February 24, 1978, I watched in Old
Town Square {pages 364-5) as the color
guard of the security police came marching
in to the strains of the 15th-century Hussite
battle hymn, (Continued on page 367)

Nuarional Geographic, April 197%



Huddled in death as in life. Jews from Pra

Old Jewish Cemeterv, used fron
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“Ye Warriors of God.” The anniversarvy
speaker was Gustdav Husak, general secre-
tary of the KSC and president of the Czecho-
slovak Socialist Republic,

The working people never had it 5o good,
he said; enemies abroacd mav spread all the
slander they want, but there'll be no erisis—
the guideline of the 15th Party Congress is
the basic truth of todav's Czechoslovakia.
“Forward and not one step backward.”

I asked a young man why this commemao-
rative rally was held on the 24th when the
historic February victory had taken place on
the 23th? Socialist realismus, he zaid. “This
vear the 25th is a Saturday. On the vikend a
lot of people would rather go away to ski, or
to their little country cottages.”

Freedom of Grffiti Intact

At last a bright, sunny Sunday! The lacy
branchwork of trees shines with ice, like
glass. Exuberance is in the air, photogra-
phers hover on Charles Bridge, a rolv-poly
lady scoops snow off the balustrade and
makes asnowhbill. She seems ready to throw
it at me. “No, no,"” she shouts, “At my hus-
band, if he doesn't behave!"

Below the bridge I walk along an arm of
the Vitava River called the Certovka, the
Devil's Creek. Past a wooden mill wheel 1
head for the palaces on Grand Priory Square
when I come upon & mass of handwritings
on a wall. The expression of strong feelings
here has become a Prague tradition too,

Isee a promize of friendship “for as long as
the Vitava flows through Prague.”

A condemnation of the neutron bomb.

“Inthe whole country this is the only place
where there is freedom.™

And CHARTA 77.

Here's sensitive business indeed. The
“charter” referred to, signed by about a
thousand Crech citizens, criticizes the gov-
ernment. It harks back to an interlude a
decade ago when Prague witnessed an
astounding development within the Com-
mumnist l¢adership itself—an unprecedented
push toward liberalization. Many believed

that surely another historic turning point
lay ahead.

Writers, professors, party officials high
and low proclaimed publicly what they
thought had been wrong with the way the
country had been run, what sweeping re-
forms should be instituted. Alexander Duhb-
éek, general secretary of the KSC, endorsed
“socialism with a human face.™

Then one night in August 1968 troop
transports of the Soviet Union landed at
Prague airport; soon Soviet tanks rumbled
into the city. Seoner or later those who had
spoken for reform were thrown out of their
jobs, To the losers the events had been the
“Prague Spring.” Those who welcomed the
demise of the reforms called it all a counter-
revolutionary attempt by revisionist and re-
actionary circles,

To this day the standard job-application
forms—I ran across ong in a shop selling as-
sorted official forms and the texts of govern-
ment regulations—inguire not only into an
applicant’s "social origin” and the palitical
affiliations in the family down to those of
the mother-in-law, but also into “political
posture during the critical period 1968-69."
Den't be surprised if a waiter lets vou know
that he used to be a bureaucrat and that the
lacly cashier used to edit a magazine,

Historic Beauty Will Survive

As I prepare to leave, men are digging
trenches for cables along the sidewalks near
the inn of the Three Qstriches, Another
string of streetlights will soon be switched
from gas to electricity. Will the lady lamp-
lighter and her dog finally end their rounds?

"Oh, no,” she says. “We'll be given an-
other route.” The old wrought-iron lamps,
their insides modernized, will shine on much
as before, like others I've seen in the historic
core—thanks to an ingenious glass ring that
diffuses light softly and romantically.

I'll remember those glass rings too. They
are bright little tokens that beauty shall not
vanish from the grand historical monument
that is old Prague, 0

Veiled by snow, a mosaic sidewalk pavesthe way for a living pattern of kindergartners
as they head toward 4 carefully preserved Renaissance house decorated with sgraffito,
Old Prague remains under the spell of its past. Tts buildings immortalize in stone the flux
of history in the vity a visiting 19th-century writer called “a golden net of poems "

d Prague in Winter
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Moassachusetts North Shore

Harboring Old

By RANDALL S. PEFFER
Photographs by NATHAN BENN

UMBERTO Cardinal Medeiros
stood in the stern of the police
boat, forcing a smile and stifling
asneeze. He raised his arms and
made the sign of the cross. The cheer “Viva
San Pietro” sounded from more than 100
trawlers packing Gloucester Harbor. This
was the blessing of the fleet, the climaxof the
St. Peter Fiesta, and something had gone
wrong. A fish-meal plant was smothering
guests with the stench of drying menhaden.
Sammy Linquata of the Fiesta Commit-
tee stood next to the cardinal and puzzled
over the problem. Suddenly his tanned
round face lit with inspiration: “Quick,
Your Eminence, bless the fish plant.™
The cleric wrinkled his nose a bit and sur-
veved the rust-streaked trawlers and steam-
ing seafood-processing factories that make
Gloucester an important industrial port and
not a quaint harbor. Medeiros smiled know-
inglv but shook his head, declining 1o make
the blessing. The message was clear. There
are some things that do not change easily on
Massachusetts' North Shore, even in the
name of 5t. Peter
I was drawn to live in this area by the
sharp contrasts and strong traditions Tfound
harbored on the North Shore. This coast
took its name from its position as the north-
ern arm of land helping Cape Cod, the
southern arm, bracket Massachusetts Bay.
The North Shore begins at some debatable

point morth of Boston and stretches past
Marblehead and Salem and around Cape
Ann to Newburyport near the New Hamp-
shire border (map, page 572). From Cape
Ann south the shoreline is granite; from the
cape north, rolling sand. Large numbers of
Finns, Swedes, Portuguese, and Nova Sco-
tians immigrated to the Gloucester area
before the turn of the century. Now Sicilian
fishing families are the largest ethnic group

The blessing of the fleet asks the Lord to
hring bounty and safety to Gloucester fisher-
men. The fiesta began 51 vears ago, after
Sicilians had started immigrating to join
Gloucester's fishing fleet. Since then the fies-
ta has grown as thousands of Sicilians set-
tled in Gloucester. Today's fiesta 15 not just
an Italian event. Portuguese and Nova Sco-
tinn fishermen march proudly in the parade.
The Italians traditionally carry the heavy
statue of 5t. Peter. The June fiesta is one of
the few times during the vear that the entire
fishing fleet comes home. Thousands of
tourists come to Gloucester to dance in the
streets, watch rowing contests, and attend
outdoor Mass,

But the 1978 fiesta barelv masked the bat-
terness that the fishing families felt over
Government quotas restricting the catch of
cod, haddock, and vellowtail flounder. The
quotas, ted to the J00-mile-zone law that
became effective in 1977, have been im-
posed to help (Comtinwed on page 574

for the Myopia Hunt in Hamilton, ane of the oldest in America.

: _r Y E SPORTING LIFE wears well with Neil Ayer, Master of Foxhounds

Colonized by the middle 1600%, the Narth Shore of Massachusetts breeds
a trust in tradition as inhabitants follow time-tested ways on land and sea
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NDEBTED IO THE SEA, Glouces-
terman Santo Militello (above, right)
hauls back a net with a pavioad of sev-
eral thousand pounds of fish. The Sicilian-
vmerican’s catch will be trucked overnight
to Mew York City and sold fresh Lo whoie
salers. Gloucester fishermen have been
helping feed the country since 1630, when
11 shiploads of Puritans from England
landed on the North Shore, destgnating i
the Massachusetts Bay Colony
On March 1, 1977, after vears of declin-
ing catches caused in part by foreign fish-
ing competiion offshore, the boatmen

\

received an apparent blessing: The U, 5
fiching zone was extended from 12 to 200
nattical miles. Within a year commercial
fishing licenses rose by 40 percent. Linked
to the wider one, however, arestrictcatch
guotas on depleted species—cod, had-
dock, and vellowtail Aounder, Gloucester-
men grumble about their restricted take.

The fishing boats come home in June for
the St. Peter Fiesta. A blessing is bestowed
on the boats and their crews—>Sicilians,
Portuguese, Nova Scotians, and Yankees
alike. Excess energy is devoled 1o sgine-
boat racing (right),






(Continued from page 5658 ) North Atlan-
tic fish stocks recover from overfishing
Angela Sanfilippo is the fiery voung lead-
er of the Fishermen’s Wives Association,
and she disagrees with the quota approach
to conservation. “Our husbands have no
time for fighting Government changes,”
she savs. “We do. Why is the Government
trving to change the way the men can fish
(Quotas are between the fishermeén and
Jesus. Today my husband, Johnny, says he
has never seen so many fish in the ocean
One tow with his net and he can catch
20,000 pounds of fish. The (Government
savs he can keep maybe 7,000 pounds. That
will not even pay the boat’s mortgage.
Capt. Santo Militello of the dragimer Mau-
reen also spoke of the fishermen’s dilemma

—

“Ve%

as he towed his net in the fog ten miles off
Gloucester; “Quotas? It's crazy. The Gov-
ernment gives us the 200-mile zone, then
savs we cannot fish for certain species. 1 got
no time to fight the guotas, Got to make
<Ome money; g to find other hsh |ll-|.':"1'l-‘=
those under quotas|. Today mavbe Santo
gets lucky. Maybe we [ind whiting and
Aounder around this little rock I know.™
The captain lighted his tenth cigarette ol
the morning, tapped for good luck on a pic-
ture of the Madonna hanging in the whee!
house, and thrust a tape into an eight-track
plaver. Sentimental Italian music began
blaring from speakers wired all owver the
boat. Belowdecks two teenage bovs who
had been sleeping roused themselves and
.il'r.:||.‘u'i the rest of the crew on the work deck




to help haul in the net. It spilled several
thousand pounds of whiting and flounder
around our legs

Twelve hours later Mawreen steamed
back to Gloucester and unloaded a non-
quota catch worth maore than 3500, The
stocky 46-vear-old captain laughed. “Today
Santo has the luck of the old country,™ He
pointed to an Italian flag flving next to the
stars and Stripes on the mast. YBut tomeor-
row, who knows#"

Durnng 1977 the federally authorized
~ew England Fishery Council set stringent
guotas, upon the recommendation of ma-
rine biologists who favored a rapid rebuild-
ing of the fish stocks. By latesummerof 1978
the council proposed loosening quotas to
improve the fishermen’s economic situation

while slowly rebuilding the depleted spe-
cies, In addition, federal biologists have
begun to nde Gloucester trawlers to learn
the fishermen’s perspective. Skippers do not
thank the council initiatives have solved the
fishery's problems, but now fishermen no
longer feel overlooked

Rugeged Coast Stirs Creative Minds

Art has been almost as great a fixation
as fish on the North Shore. The China trade
by ventureésome captainsg from Salem and
Newburvport filled homes with Oriental
art and fostered the work of important local
talent. In the mid-19th century the gran-
ite seacodst inspired Cloucester-born artist
Fitz Hugh Lane, and later attracted painters
ke Winslow Homer and Maurice Prender-
past, Large art colonies still exist in Rock-
port and Gloucester

Un Crloucester's Rocky Neck, oldest af the
MNorth Shore's art settlements, the late Emile
Gruppe painted Gloucester and its boats
beginning in the twenties. Just last sum-
mer ruppe told a gathering of fifty people
who had come 10 his weekly demonstration
"Wow | can paint with my eyves closed.”
Then he told his guests about the day Presi-
dent Franklin D). Roosevelt zailed into
Gloucester in 1933 and accepted a Gruppe
painting of the racing schooner Gerbrude L.
Fieband. “The President shook myv hand
and held up the painting for 21l the photogra-
phers to see. ‘Tl put this on mv office wall,’
he told them, And, by God, he did. He hung
my pawnting.” Gruppe finished the story and
laid color over the last blank on his canvas.
“T' take it—that is my painting,” shouted a
guest. Others sighed with disappointment.
Lsruppe told his audience: " See, vou gotto be
fast in this business. | can’t make a good
painting if it takes longer than two hours.”

Walker Hancock is not a fast artist, but
at 77 he 15 one of America’s best-kKnown

A EEFPING STRIDE, rider and horse

L splashtoward n water-hazard jump

at the Ledyard Farm International

Horse Trials in Wenham. The three-day

event puts horses through tests of obedi-

ence, jumping, speed, and endurance. The

world-champion U, 5. Equestrian Team
trains at & nearby estate

L
L
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g water-tilled gramite QoS
near Rockport. As he led methrough his stu-
dio. I saw plaster models for some of hs {a
mous works, including Douglas MacArthur
and Booth Tarkington. The sculpto
working on a statue of James Madison that
will be the centerpiece for the new Madison
building of the Librarv of Con

“1 came here from St Louls 1o -"I-'!_.
srulpturein 1920," Hancock told me, "and 1
was immediately captivated by the rugged

quarry in the w
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[ knew this was where 1
wanted to live. Robert Frost sat for me while
| mocleled o bust of him. Frost loved the

Eraniie Nere and wrote a OETE MENNONINEG

ness of the coast

the action of earth that moved these

boulders around. ™ ®

) |

job of thousands of Finns and swedes

Cutting Rockport granite once was Lhe
barl

. ||II- ¥ .
Eratedt LOe 1ast 8-

Persson, a Swede who o

tive Rockport granite quarry until the early
1960's. stood with me on a surf-biasted ciifl
and pointed out the lines of stone break-
waters that protected a series ol small coves
indenting the cragegy north coast of Cap
Ann. During the hevday of Rockport's gran
ite industry these coves harbored scores of
sailing ships loading granite building blocks
and paving stones destined for the streets of
gastern cities

Persson of his

“1 hived on & i1t e

I he remnded

immigration to Amenca

sCene
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1siand in Sweden that looked just like this

AlEd f'_"-.'l_']“_. man there was a fisherman ora

H!IT f|||.'rt' '.".'LI.-J"T ‘-"]'I_'II"[] "'.'I'l-"L
me heard about the
in Rockport. 1 sailed

B - 1 t -
B ! 100 OF 1=

slonecutter
and voung fellows like
good granite industr

here with 25 bucks in
that. Couldn't speak a word of English, hut
somehow we got to Rockport. The U, 5. was
Zrowing o guckly that we couldn’t |.-|_LL'|'.I up
with the demand for paving blocks.’

Before the turn of the century, Finns by
the hundreds came in to work Roeckport's
quarries; afterward the Swedescame to man
the stonecutting benches. But most of the
men lost their jobs when the quarries closed
during the 192 {)’s. The Depression

iIKC

't and "30's
and the rising popularity of concrete greatly
reduced the lil'-f['_,l.|||,| E.-.-r Hlu'l{}u.'-rf_ oTanite

Karl Persson was able to |-".1.'l.-]| his Privale

Massachiiserrs” North Shore

[
caplendid i
all fire the imagination. Working in his La
srulptor Walker Hancock (left)
hronze to becas
below) tourists leave wit

HE MUSE OF CREATIVITY has long inhabited Cape
Ann, judeing from the many artists, includi
Homer and Maurice Prendergast
their way to this easternmost point of the North

2 Winslow

whi over the

:II l'.'.l:‘-

ght, busy harbors, and 4 sea-lashed eranite
nesville studlo,
finizhes a clay model for a
t for Philadelphia’s Civic Center. In Rockport

I mementoc ol the sea

quarryalive by selling building granite. “Mx
1"”3—:'—"' 1obwas cutting the granite tacing for
vew York's George Washington Bridee,”
he told me. “So after the granite industry
it dead in Rockport, Tstill made my
ving ‘at it. Even QUATTY 15
closed, I sometimes go over there and cut
some pieces for friends.™
Many Swedes like joined
apiran Lodge, a Scandinavian oreaniza-
Lon in .['?.'..'l.'}-ll.-l.':l| I mel lodege leader Hakan
Csson, hs wife, Inga-lill, and their teenage
after watching Olsson lead twenty
dancers around a maypole in a hilltop park
--‘-.Lllml-.lﬂ the ocean. Olsson stoed thin
and blond in knee breeches and a vest
“This is a good wav for the Scandinavian
commumnity to honor the promise of the sum-
satd (Msson, “Scandinavians

though Y

FPerssaon have

=S00S

mer solstice:
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love to dance. Dancing to the oid songs
reminds us of our heritage.

Not far from this Midsummer Fest 1
found another group celebrating the sum-
mer solstice and the heritage of the North
shore

This ritual was a =abbat, and its

participants were a coven of Salem witl hes
(piages 584-3). Dressed all in black, they cir-
cled an altar and heard Laurie Cabot, whom
former Mauassachusetts Governor Michael
S. Dukakis declared the “official Salem
witch,” calling upon the ancient Egyptian
goddess 1sis

The witch savs she is descended from
Maszachusetts' well-known Cabot family.
[en vears ago =he felt drawn to Salem from
her home on the West Coast. Shortly alter

settling in the town, she announced hersell

=R

to the mavor 4s & witch, Since then Laurie
Cabot has made a living lecturing on witch-

craft and selling herbs, astrological charts
and magic mirrors

During the sabbat Laurie Cabot gave her
view of witchcraft. "It has a scentiic
explanation. Evervone has the power to
communicate through alpha waves if they
allow themselves to become sensitive Lo
alpha energy.”

One evening I accompanied her and sev-
eral other witches on a blueberrv-picking
expedition to Dogtown, on a heath outside
Gloucester. As I walked the trail to this
ghost town, through a maze of glacial boul-
ders, I was following the course of early

settlement. First had come the so-called
Dorchester Companv {rom England in

National Geographic, April 1979



1623, settling conveniently along the shore.
Later colonists pushed inland to Dogtown,
but its harsh, unrewarding terrain was
graduallv abandoned.

In the final years before the last resident
was taken to the poorhouse in 1830, women
dominated Dogtown because many men
had been killed in wars and at sea. The
women lived poorly, and there is a story that
they kepl dogs for protection (whence the
town's name), Another story is that Dog-
town s last residents were witches

Learming to Think Like a Lobster

A few miles from Dogtown, on the shore
south of Cape Ann, a black man who sells
lobsters has become & cne-man institution.
Sevienty-five-vear-old Bruce Leseine sells

Massachusetts’ North Shore

wurkersat John Flynn & Sons" tan-

nery in Salem stack wel lambskins
as part of the process of turning hides into
leather. The skins, which come from New
Zealand, go on to garment manufacturers
it the United States and over the world.

‘1”“} WRAITHS OF STEAM,
4

hiz lobsters from a matchbox-size shed in
Manchester. He calls himself “Captain
Dusty,” and he and his wife are proud to
have been the only permanent black resi-
dents of Manchester for many vears, Some
local citizens regard Leseine and Henry
Cabot Lodge as the two most respected men
in the area.

I met Captain Dusty one afternoon when
he came ashore after eight hours of hauling
iobster pots. At his tinvvellow-frame lobster
market he sells his catch and entertains cus-
tomers with tales of “life among the wealthy
and famous," whose manors dominate the
coastal bluffs and woodlands of Manches-
ter, Prides Crossing, and Beverly Farms.

The most repeated story tells of Leseine’s
beginningsan the North Shore, “1 came here
from South Carolina in 1924 as a porter ona
rich man's private train,” he relates, “In
those days this area was loaded with folks
they called Boston Brahmins—hblue hloods.
Mv man died right before the stock-market
crash. The Depression was coming on, and
lots of the blue bloods were firing their help
and closing up their mansions. There was no
work ashore. 1 knew that, Depression or
not, people had to eat, so I took the little
money [ had and bought a dorv. Then |
found an old fellow who showed me how to
make lobster traps.

“I put my heart and soul inte trving to
think like & lobster. I've dope evervthing in
this business but crawl on the bottom of the
ocean. Why, in the thirties I sold my lobsters
by going door to door with a wheelbarrow
This town has taught me something: It's not
the color of your skin or the size of vour wal-
let that makes a good man.”

Henry Cabot Lodge agrees. The former
U. 5. senator and ambassador to the United
Nations calls the North Shore home. As we
walked along the grounds of his oceanfront
estate 1n Beverly, I mentioned the fact
that Lodge was born a member of two of

581
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N EYE FOR MISTAKES keeps
1_1.:11,_1.- Dirinker (above) abzorbed as
i

she chocks the cut and reinforces
the edege of & custom jib at Hood Sails
Marblehead., Company president Ted
Hood pioneered the manufncture of 3yvn-
thetic sails 10 the 19530, replacing cotton
with Dacron beciuse of itz superior stretch
and rot resistance. The various smlmakers
in town sée their products in netion during
syymmer races sponsored by Marblehend's
vacht clubs, A fleet of Etchells 22
dloops, ome of the fastest ¢classes (right),
prepares o star.

jour

America's oldest, most respected famlies
In reply, he quoted his grandfather: “We do
not talk about family in this country. It is
enough for yvou to know that your grandfa-
ther is an honest man. " And after a few sec-
onds, Lodee added: “Think of me as the old
fellow who loves swimming with his grand-
children and who is taking up cross-countn
skiing. Please don’t label me an anstocrat.”

There are, however, parts of the North
Shore that are for the rich, if not for aristo-
crats. Among them is Marblehead, a town
built on & rock peninsula that holds a nar-
row, deep harbor like a cupped hand. Ram-
hling Victorian mansions spread over
Marhlehead Neck, while glossy colonial
townhouses and expensive shops cluster
along the narrow streets of Cld Town,

One July morning I saw Marblehead's

582

harbor master, Augie Wolfgram, begin his
patrol of the harbor. “1 can’t miss a morning
of this,” he said. “It's inevitable that some-
one has his boat on the wrong mooring, two
boats are rubbing together, or a vessel has
gone adrift. You have to expect it; we regis-

ter 1,800 vachts—mostly sailboats—in thas
harbor. It's only 1%, miles long and half a
mile wide. It isso full that we are now setting
moorings outside the mouth of the harbor, 1
wouldn’t keep my boat out there, but people
are fighting each other for the chance. It's a
status thing, I guess, to say vou keep a boal
in Marblehead [pages 570-711.7

The boom in small-boat vachting has
meant good business to Marblehead sail-
maker Ted Hood. With 165 emplovees,
Hood's sail loft is one of Marblehead's larg-
est businesses. Hood Satls has branches in

Netional Geographic, April 1979



hve other U. 5. locations and ten foreign
anes. Hood himself is an international celehb-
rity, a victorious America’s Cup skipper
After I watched a crew of men and women
testing saills from a boat mast fixed on the
roof of the loft, I talked to Ted about the suc-

cess of s business. He told me that he
taught himself to make sails by repairing
siétls for Inends. He opened his loft as a
voung man in 1950, "1 quickly discovered
that synthetic fabrics had advantages over
traditional ¢loth ke cotton, " said Hood ina
quiet dvew England accent, "1 began mak-
ing synthetic sailz early in the game. I didn't
have all the prejudices that a lot of the older
salimakers had. Once my sails began ap-
peanng on successful racing boats, mv repu-
tation was established.”

Hood's idea of joining the contemporan

Vassachusetts” North Shore

and the traditional applies well to North
shore equesirian sports too. The towns of
Hamilton and Wenham are little more than
crossroads surrounded by horse farms.
Planted in the middle of this rolling country-
side is the Myvopia Hunt Club. It fields one of
the oldest organized hunts in America and
sponsors summer polo matches, Actor Steve
McQueen rode the polo sequences for The
Fhomas Crown Affatr at Mvopia, and Ta-
tum O'Neal filmed portions of International
Velver at Wenham's Ledvard Farm Interna-
tional Horse Tnals. The United States
Fquestrian Team that won the 1976 Mon-
treal Olvmpics trains at & Hamilton estate,
and the tax assessor savs there are more
horses per capita in Hamilton than in any
other town in Massachusetts.

A key figure here is Neil Aver (page 569) of

383



Ledvard Farm, organizer of the Ledyard
‘arm Horse Trials, former polo captain,
Master of the Mvopia Hunt, and nephew of
the late Gen. George 5. Fatton. Un a rainy
morning before the Ledvard Trials, I heiped
Aver mark galloping lanes over a manicured
course of fences and water jumps.

[ had expected Ledyard's organizer to bea
wispy Anglophile wearing tweeds, directing
a hrigade of laborers with a riding crop in his
hand, and talking as if he had hot potatoes in
his mouth, What I found was atan, burly 50-
vear-old wearing a sweat-stained under-
shirt. He looked and talked more like a con-
struction boss than a familiar of England’s
roval family

Aver drove marking posts by hand and
talked about the North Shore and horses
“This is one area where all who show an -
terest in Ading are encouraged to ride. Both

digeing the

paio Al ||I_|_I|' have been democratize . You
don't have to live in 2 big house on the hill to
play polo, Unknowns have become stars ?
Stardom iz far from the minds of most
people on the North Shore. Essex clammer
Frank Goucher (page 590), who has been
shellfish beds along the Essex
VEArsS, FAVEe Me A Workingman s
“The combined businesses o

I':_i_'-.'l_'T Z-l 1 gl
perspective
wholesalers,

digwers, shuckers retailers,

| restaurants make clamming the biggest

:.Irll"l |
industry in Essex and Ipswich. In the old

days people in Essex used to say that all you

needed to dig clams was astrong back. Folks
held clammers in such low esteem thal they
were nol spoken to by the good people m
town. That never bathered me. I've learned
more out on the clamflats about livin' than
would ever have in the village.”

AVE Dl 1"_'|_|::||'|:|]|'|'|‘_ ';El'-"IJ':'J]L'." F*_'rlll-."l-'ll'll."l'::
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stumbling onto cases of whiskev, rum,
brandyv. “They discarded to |
boats and destrov evidence when revenue
agents surprised bootleggers amuggling 1i-

cuor to mansions ashore, ™

wery

“You Can Hear the Grass Grow™

Une manor overlooking the clamflats
stands on Castle Hill. Tt was built by Rich-
ard I, Crane, Jr., whose name hecame fa-
mous on plumbing fixtures, I heard much
about the familv'e life-style. Mrs. Crane
didn't like the first housge they built—an Ttal-
tan villa-—so after ten vears thevtore it down
and built a Georgian palace, based on two
English manor houses, with woodwork
from the library of the Earl of Essex. There

were fifteen vear-round servants
Lewis Kilborn., a retired fisherman called
e "UT.L[:E

Island Hermit," remembers

gllending picnics given by the Cranes for
their children on Crane Hc‘ﬂ: h “It didn't
matter whether we were rich or poor; Mi
Crane wanted us all to come. He was real
generous to us Kids who lived across the riv-
er here on tlj:,_1|-r I<

Today Grape I Jm d iz a wildlife refuge
and hilborn’s lifetime permit to inhabit his
paintlessclapboard dwelling there has made
the stocky old man the only resident among
the green thickets of the marsh island since
1946. “sometimes | think about moving
ashore, but I couldn't stand the noise. Out
here vou can hear the grass grow. When |
die, that'll be the end of Grape Island, Whe'
roin Lo remember man was out here? Who's
goin’ L wie made a living shooting
sedls with shotguns for a bounty of five dol-
fars a tail ? We thought we had struck it rich
when we learned to make three zeals' tails

il
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“ find &8 more tolerant
||.‘-'.|'||"r today than in

L, ien 150 townspeople
|.1-.|| i under SUSPICION Of
witcheraft, with 19 eventually
hanged. Mow. on nights o
new and fuli moons, a group of
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witches
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ind form a magic circle. %A
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out of one! Soon enough there will be
nothing to see of the houses, hotel, and
school we made from lumber off schooners
that washed ashore in storms. That's why |
guess [Tl just keep my house standin’ a little
longer. I can live as long as my friends or
relatives bring my Social Security check
and supplies.”

Old Newbury Crafters on the banks of the
Merrimack River in Newhuryport isa cele-
brated custodian of another North Shore tra-
dition—handwrought silver. Two hundred
vears ago Newburyport was noted for its fine
silverware. Today Old Newbury Crafters iz
one of the few United States producers of
handwrought flatware. Swift Barnes, Old
Newbhury's president, showed me his one-
room shop witha line of worn benches facing
out on the river. Here craftsmen hammer
bars of silver with hundred-vear-ald wood
and metal hand tools. Twenty vearsago only
two artisans worked in the shop; now there
are eleven,

Barnes sells his silver through prestigious
retailers like Cartier, Neiman-Marcus, and
Marshall Field. An order that makes Barnes
particularly proud went to former Secretary
of State Henry Kissinger, who carried a
locker of Old Newhury silver on diplomatic
missions, Kissinger gave the silver to his
hosts around the world.

South of Newburvport, in the country
town of Rowley, the George E. Daniels
Wagon Factorv is reviving the art of car-
riage making(left), “Thisis the only carriage
factory in the country that is working in its
original location with its original tools,” the
30-vear-old owner, Bruce Tompkins, ex-
plained as he led me through the milling,
forging, and painting shops built in a com-
plex of weathered sheds and barns along a
rural road. “The old fellow who used to own
this place never knew that the carriage busi-
ness had collapsed. He made a living cutting
lumber and making wheels for farm ma-
chinery, Amesbury, justdown the road, was
the carrniage-making capital of the world just
before the turn of the century. This little
shop is the only survivor of that era.™

Tompkins raised horses on the North
shore and stumbled upon the wagon factory
five vears ago when he went looking for a
place to buy wheels for a carriage. He could
find no one in the country who was making
fine carriage wheels, and he discovered that
the Dianiels factory had all the tooling to do
such a job. Tompkins senserd a national
demand for recreational and competition
carriage wheels. Soon hie and partner David
Desjardins bought the old Yankee factory
and began learning from Mr. Daniels the art
of wheel making. Now the factory makes or
fixes 300 to 2,000 carriage wheels a vear.

“We can't keep up with the demand for
wheels. [ don't know why we've gotien into
building buggies,” said Tompkins, showing
me a maroon, ftwo-wheeled, satin-finished
gig he had built, *You're looking at a $4,500
sports vehicle. The market is good enough
for me to sell a couple of these a vear.”

A Yankee's Delinition of a Yankee

Dana Story, the 59-yvear-old proprietor of
the Story Shipyard in Essex, hasa firm grasp
on his Yankee heritage. He showed me his
vard, a field full of sheds and boatz that
stretched from the church on the hill to the
salt marsh that opens onto Ipswich Bay.
The boatbuilder looked over the vard, the
river, and the marsh as he spoke.

“Btorys have been on this spot since 1813,
Six generations of shipbuilders. Yankees.
In myv mind the definition of Yankee is a
limiited one: A Yankee is a person of Anglo-
Saxon descent whose ancestors arrived here
prior to 1700, Several of my family on both
sidles trace their roots back to the May-

fower. This place hasshaped me. The water

has always been our way of life. My father
alone built 425 vessels, most of them fishing
schooners. He also built the great racing
schooners Henry Ford, Columbia, and Ger-
trude L. Thebaud. "

When I visited the shipvard, Storv's son,
Brad, was working in a shed on a 29-foot
sloop. He said he had built 11 boats since he
had “come back home." “Come back home"
was Brad Storv's allusion to his return after

a 19th-centary wagon factory in Rowley. Shrinking a stee] tire around a wooden

BL'E INESS ROLLS ALONG for David Desjardins and Bruce Tompkins, who revived

nm, Dawvid finishes a wheel likely to be bought by a Boston pushcart vendor
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spending four vears earning Phi Beta Kappa
honors as an art major at Kenvon College in
Ohio. Why did he come back to Essex? Brad
planed a piece of woad and shook his head.
“My father offered me a job! it feels good

Suartin' a small schooner this fall; that'll be
like old times, won't 1t#"

Brad Storv's reference to schooners, and
the tradition of boatbuilding and fishing
they represent, reminded me of a scene L had
stumbled across one night on a wharf in
Gloucester. For me the scene epitomizes the
importance of traditions to people 1 know on
this sliver of coast

The Canadian schooner Bluenose 1 was
tied alongside a wharf. This vessel is a copy
of the Nova Scotian schooner that dominat-
ed the International Fishermen's Races be-
tween Canada and Gloucester in the 1920's
and '30's. when motor-powered trawlers
were replacing sailing schooners. Two old
men, Norm Monroe and Reggie Snow,
looked over Bluenose T, shared some whis-
kev, and recalled leaving their Nova Scotia

homes and becoming Gloucester fishermen.

“Those days are over, chum,” said Norm.

“Not entirelv,” said Reggie, “The Grand
Banks still be there. And men are still
fishin', ain’t they "

“Rightalongside the Yanks, the Ttalians."

“Still makin® money ™

“A little.”

“Then & toast.” said Reginald Snow. “To
fishin', It's all me father taught me.” The
two raised their glasses. Snow declaimed in
 rough Nova Scotian brogue:

Let those who eat fish
and growl at the price
Take a trip off of shore,
shovel snowe, and pound ice,
And one good bealin’
on a cold winter's dav
They never will prowl
al the fisherman's pay.

Norm Monroe laughed: “You been sayin’
that one since 1912, and I've been listening,
We don't change an old way, chum. Why
should we?"” [

IONATUREOF A CLAM DIGGER is left on an Eszex River tidal flat by Frank
Gouchier as he departs with his harvest, Clammingsince 1927, he isthe rare New
A Englander who welcomes severe winters, asserting that thick ice allows for
healthy clam beds. And forthe people of the North Shore, ifit'saliving, who'sto argue?
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Free. A kit that will inform you,
excite you, and challenge your every thought
on business travel.

Onee you've opened the cotor

ful Beecheraft Business Flying Kit,

it's not likely you'll pl:tlit down
Because in it you'll discover

a treasiure of provocative informa-

tiom on the oompany EJ]'%F]HT“". the
fastest growing mode of business
travel today,

Information that has already
helped hutidreds of successful
companies find new ways Lo
clamp the lid on rising bBusingss
travel costs.

This no-nonsense kit 15 spedi-

fically designed to help vou take a
realistic look at-whethera compamy
airplane is rght for your company

And this year, it's been up-
dated and expanded with new n-

formation that makes ohjectively
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o reduce travel costs —while domg
more hisiness in more places.

The Beecheraft Business Fly-
ing Kit. When vou finally do put
it down, you'll be well prepared
to decide if a company airplane 18
right for you.

Send for yours today.

Write on your Company
letterhead to: Beech Aircratt
Carporation, Dept. A, Wichita,
Ransas 67201, Ask for our
free Busmess Flving Kit, and

lease mention if you're a p
ot. If you'd rather call, make
it collect and ask for
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both aperture and speed n
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S Flash automation’ The
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fine photoaraphy B whal . xi
you're after, the A-t can give’ .
IO YOU SIX WAYE, e o r
: Ibq'ﬁ_'l'hu HEH ATy ::'-'.- 4
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THE 100 OL'YsmC
WINTER GAME 5

50 advanced. it's simple.
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raphy thal s not akready
coverad, there's 8 manual.

There's more. Digital con-
trol and viewlinder display
Versalile conbrod leatures.
Acoossonies like a rugoed
motor drivg, compact molor-
|z Flm waindker and inter-
changeable dates/data back.
Plus forty Canon FD lenses
for unsurpassed image
auality nnd scopa.

You won T find anothwer

. 1
i
-'.'_IL_ = . '
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1 N

Ron hawtha lechnology 10
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We fly the world
the way the world wants to fly.

Every dav we fly the
woricl, ' -

We take Americans
o Tokvo and the Far
rast, We takle tourists
Irom Australia to the
American West, Busl-
Ness '!.J'"u.'l."n-'!'ill'["'-i- |.=".'.|'I'|‘.
London to Frankfiurt.
We take Texas oil
people to the oil
capitals of the world,
All on the world's
largest fleet of 747s
and 73475Ps,

And because we
have a whaole world
Lo {ly, we have a good
idea what the world
wants froman airline

They wanlt atten-
tion. And thev want
(o be lelt alone. They
want 1o pul their trust
in long experience.
And thev want a lot
of new ideas,

They want an air-
||.!II.'I' Cidnmil |:I'¢.'r L
making alr travel
available to evervone

And they want an
airline that stavs
great by knowing how
lo gei better.

>ee your Travel
Agent, and suggest
Pan Am, the airline
that flies to seventy-
One ClLIes 11 rIII'['r_‘n.' i
SEVEN Countries
around the waorld,
Everv day.
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There are
no simple solutions.
Only intelligent
choices.
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“There 1s nothing permanent except change.”

Herachitus

{LCONOCO)

Dhvimg mare with energy,




save someone
you love.

© Just make sure that special person has the
opolitan Fire Rescue Sticker. it's part of Metro-
an's Fire Safety Program.
~ And in case of fire, it could identify someone
‘who'd need extra assistance. Like a child. An elderly
pll!sun A blind per-
. Or an invalid.
| You simply place
thj sticker on that
on’s bedroom
ndow or door. It's a
inal to the fire-
m“? Gy e 1
al may be inside.
A signal that
could bring help to
that personin time.
lnstead of too late. y
And all you have
to do to get one, free
of charge, is contact a
Metropolitan Repre-
sentative. Contacta

. participating fire department. Or use the tear-eut

sticker in the April Reader’s Digest.
This is another way Metropolitan Life can help
you and your loved ones. Because our business is

. more than insurance. It's helping people stay healthy.

And helping them stay alive.

: Come to Metropolitan.Simplify your life.

* Metropolita__l] :
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Now-the no-rent,no-upkeep

branch office from the Bell System.

You can do business in distant city ﬁlrﬁnl}’ $16"a month.

Thanks to the new maracke of Remote Call Forwsrd
sl RUF—yviou can T A branch office™ in a distani
city whire thire = |_HI[I_'|'||_|.J| Dusitess o YOur Qe
Without mvestimg in office space, cquipment or add
|i1 -r'|.|| |'|r_'l_i|
Your cost? Only 516" a month, plis the low direct dia
rite for each moosming call
How HCF works.
Phie Bell System will assten vour firm a local tek
phomie mumber i thi ity where vou want to devielig
mew roots. And o establish vour identity m this ity
vour company will be Isted in bath the white amd
vellwepage directories. AF mo addittonal st
Your customer in the remiste city smply dials youw
local mumber. and the call s automatically forwearded
”!I-ll-r.‘ lrlll ‘I'I' _ll.l.'llf |I|:.r|";-. |I|III T |Jlllllr||_.'_l I'l'ill'llII II..I|.|I:'||'|'|. .'lll-h .|'|'|'_'I-|Il
xsinler ey,
ALl you pay for your new “beanch office™ = the ow
manthly srvice charge of $16" plus the low direct dis)
rate lor each mcoming call, since vour RCF number =
onnected o yvour regular business phone, no fel
phiane 15 needed in the distani cily
RUF—{nst, convenient, inexpensive,
BRUF establishes vour wdentity
Customers anc T
locally and direot]y
[-I"ll.r'llgr.!!'l WO e s .r“:-. O mE e 10 A distanl
VOLEE CUSIOITrS Vol re

i another citvy, Yol

- " i X [
TeestnLEEllyY=s Ciin 4l

v local phone call away

Now you ¢an grow with vour market.

RUF affers you the opportunity to explore new m
kirts—practically withoot myvestment

You may want tostart with RCF in n sangle market
Later, vou may want to oEFen adchibonal markets. No
problemm. You stmply add RUF as noederd

1y D

As vou'lll find oul & Bell Account Execirtive
there arg countless apphcations for RCF

Find out from the Bell System how we can
help yvour business grow,

Your business his N oneeds. This 5 wihy
talk toa Bell Aceoumt Executive. We can tadlor

S VR Wil F

TTaLl
'I-IIIII;':
reed e ey

Vheres no obheation, of course. Call our tollfrese
number mght now—while vou're thinking about RCF

8008212121

F, A v perede s, el o TIRIE LT s |
Bell System Sales Center |06 |46
H1l Main Street
KO Box 1418
Kansas City, Missouri 64141
YES! I'm interestod. Tell me more about Remote Call
rorwarding and fow 1 will benefit my G | andesstand
there is no obligation on my par




The Honda Prelude:
a SpPOrts car for grown-ups.

Sports car. It mayv be the most abused term in the linglish language.

1o some, 1t's a car that can accelerate away trom a stophight ar
blinding speed so that its neighbor s left to feel compromised and
impotent.

T others, a sports car i1s measured differently. The roofline should
not exceed waist height.

At Honda, as with all our endeavors, we see things a little more simply.
As evidence, we proudly introduce the Honda Prelude.

We like to think of it as a sports car for grown-ups. People who
are realistic about things like 35 mph speed limits and their personal
comfort during a long tnp.

T'his doesn’t mean that a sports car tor grown-ups has to be sedate. lor
the performance minded, the Prelude has a4 new advanced
+wheel independent suspension system. Add to that our proven




tront-wheel drive, rack and pinion steering, 1731ce CVOC engine
and drive train and vou have one of the most nimble Hondas we've
ever made.

But here’s the fun part. The Prelude is delivered with our version of a
“moonroof.” Its really a power-operated unted-glass sunroof.

| hen we've rethought the speedometer-tachometer and put them on
the same axis. So bath are larger and easier to read.

The AM/FM stereo radio (standard) is located closer to the driver so vou
select a station with the same ease YO select a HCAL Honda's

s-speed suck shift is standard. Our manuallv-selecred 2-speed
Hondamaric 1s optional.

Now the best part. Stop holding your breath, it's all at a Honda price.

We invite you to step inside a Honda Prelude. Once vou get in, vou
mday NCvVer Wint to gCt out,

And isn't thart really what a sports car .
should ber We make it simple.




Without chemicals, millions
more would gohungry.

T o e F o = ¥ '
o M Rl ; | ) —— ol i R 5 S Il-t -
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Millions of people around the world already don't get enough to eat.
Without chemieals, the problem would be much worse.

We need chemical fertilizers to add nitrogen to the soil. Chemical weed-
killers and insecticides to help save the 45 percent of the world's food
production now being destroved by weeds, insects and other pests.

Some people think that anything grown with chemieals is “bad.” And
anvthing grown naturally is “good.” Yet nature itself is a chemical process.
(Interestingly, vour body cannot tell whether a chemical was made in the
laboratory or was made by Mother Nature.)

So the real need is to differentiate between safe uses for chemieals and
potentially dangerous ones.

No chemical is totally safe, all the time, everywhere. The challenge 1s to

use them properly. To help make life a lot more livable, o Mameniis Gompany 1977
Faor i free book bet e plain :1||-e".||l Fisk= ind benefiis of chem cals, mail =

Mon=antn. 800 N, Lindbergh Bled. S0 Loums, Mo, 831605, Depl, ASNA-NGAL

s [LITIi — MO nsa nto
Adirie Without chemieals,

City & state zp life itself would be impossible.




b‘d ~ S

n/aNvHg

Scandinavia
and Scotland.

Northwest has
as many tours
as you have
dreams.

Urive through Scotland. Cruise the fjords
Visit medieval casties. Northwest has lours
o maich your dreams
FLY/DRIVES —From Copenhagen
Stackholm, or Glasgow Starting
a2 parson, two par car. Unhmited mileage
[hred days 1o thres weaks
JET/CRUISES — From New York or
Boston. Starting al $2 498/ person including
air lares. Hoyal Viking Line ships to the :
morth Lape of Scandinavia or through the
caltc to Leningrad
ESCORTED TOURS — Scandinavia, Greai
Brtain, Europe or Russia. Land costs from
36210, Mearly 990 dapartures on 40
Hinaranas
PLUS MUCH MORE — Golf in Scotland
Explore Europe on a railpass. Photograph
the fiords
Total prices v bawed on daybls
actupancy and e subect 1o change
For more information, call a travel agent
or Northwest: B00-328-7T120 (toll-free); In
Minn. B00-552-1290 (toll-free).

o

NORTHWEST
ORIENT

The wide-cabin airline




THE STORY OFTAK

MORE THAN 8,000 YEARS
OF LIVING HISTORY

Limited edition! Four National Geographic
best-sellers, reprinted with deluxe,
heirloom-quality bindings, available
in this exquisite, four-volume
matched set.

“You have created
a splendid heirloom—
a magnificent set!”

P
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i
Gold foil accents 5 Classic end %
sheet designs = 7%, inches by . —
10Y, inches » 1,676 pages in all » Tﬂt\‘-?l
Spectacular photographs » Maps |
» Paintings * Absorbing text ¢

Rich leather-like bindings = 'L.,_- : E '.

Panoramic foldouts '. Z_"l ‘ I|I .
Plus, a bonus packet of 1A H\ e

supplemental art work, charts, \ 'E: ,11 IIIII' ﬁ I': I\;*::'“

and giant size maps! 1R H'. i | "E-_'; | R

-
i

An excellent
National Geographic value
$19.95 the sel
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i i T

Clip and mail this coupon
for free examination.
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"My Wheel Horse makes things :
a whole lawn easier.

You candepend oniit.”

candoitallona

o193 W, Ireland Hoad, South Bend. Indiana 46614




YOU’LL FIND SOMETHING NEW TO LOVE
EVERY TIME YOU DRIVE IT.

At first, it may be Grond Prix's beautiful, road ability, too. There's a new freer
trim styling that captivates you the most. breathing standard 3.8 litre (231-CID) V-6
With its rich, formal roofline. And new that will amaze you with its response.
cross-hatch grille. Grand Prix is equipped with GM-built
The next fime, it may be Grand Prix’s engines produced by various divisions. See
luxurious interior that charms you. With its your dealer tor details.
soft, ovailable bucket seats. Its impressive It all makes Pontiac's new 1979 Grand
roominess, And impressive quiet, due in Prix one very enchanting automo-
part fo specal body mounts and door and bile to buy or lease. |
body seals. And mokes owning one a love m
It's eosy to fall in love with Grand Prix's affair. ..that never seems toend. “Y——=

THE 1979 PONTIACS \/ OUR BEST GET BETTER



New York 1s all wet...
and wonderful.

especially

rivers. lsn" it great to Snd a

single state that
has them alll™

by Stevesy Birnbeam,
Trael Eeltion of

Eatjuire Muguzine.
Tty Shwe, CAS
Reihivy, oo Eshitor of
fhe neuriaet Em
Efrd Gl drvireel grelile ardey

What's your spettal witer-bome
pleasure” Swimiming in pounding
Atlantie surf, waler skilng an a onirror-
ik like. or waading into & trout-filled
stream Lo cast b newly-tied Iv? Whad
s bt sailing in waters tha L'ILHI]-L-I'L-E:
Americas Cup skippers and dirghy
erithusiases alike, or Just sliting
i an old tnner tube while the curment
s oo desvrariver af bess than
d snalls pace™ How aboul o ride on
a paddis-whntler, o canoe trip dowm
ar-old canal, or the of really
treacherous whille water” There's no
rieed 1o girdie the globe to find all
these diverse aquatic delights, since
they're all ighit here— and lots more
in New York State:

No need oy to Ball or even Bermuda,
since the nearly endless strands of
sand along the Long Island shores—
from Corey lskand and the Bock-
aways to Momtauk point— are the
lkirnis of beaches of which legends are
muacle. Or at least egendary sncations.
Amvd whiile we're al I, whiat about

the less well-known | bait nol less

compeling) beachironts along such
lakes as Ere, Ontario and Champlain®

Sall On

Lastigd Island is home for the worlds
brge=t private armmads — inciuding
baats of toth the wind-driven and
power varety. These are the walers in
which the most prestiglous (nter
rutinnal regatias are constanthy and
flercely contested

Lesscompetitive sallors need naot
despatr, however. for the tranguility of
a Rhorie Valley vostige 1S easth dupdl-
cated an the majestic Hudson. Early

explorers (inst thought it o passage (o
Lhie East Indies. but contempaorary
Vigitors know 11 bedter as one of the
wrarlds most scenlc wialerways

Similarty, lvers of shor! critses
across and armund Europenn lakes
like Corstance and Come miay be veny
pleasanty surprised by the serenity of
a ferTy tnp across Lake Champlain

Fabulous Fishing

Wheere wiotkd you mest ke to cast your
line” In pumsidt of salmon on the Kiver
Shannon or for Blgger game ofl
Australins Great Barrier Hee'” A

waste of time and money, dor'l you
think, whert the breadth and variety

of Oshing right here o New York i= all
ard sometimes a bl miore than the rest
of the workd (an ofler,

Dreep sea fanatics can chogse
ot the huge Nert of charter and party
boats saling from virtually wery Long
Isisred cowe pridd harbsor,

Further indiand, the variety of
finny fare 4s almost inflodte. Weve got
4,000 lnkes thit cover 4 million aeres,
suppiemented by abaiat 70000 miles
of rrvers and sireams=. This is where
the trowil live. Fiy fishing for trout in
this country began in the Catakills,
still the Meoca For trout (Ishermen
Lakes Ontario and Ene are s
Becorming lammes for thetr huge oo
atut salmen

Theres smalmouth bass in the
Mohawl, bass and pike In the Finger
Lakes: Oneidn Lake i (he
warids greatsst walleve

alone, varving in stee
from mere rock oul
eroppings (o
lslaricks maore
Uy 200 rrles long.
A H you crave
cistles oo the Rhiine,
we've tod chve of ouar owr, pilus the
soanewhat more modest opEportunin
Lo rickee o houseboat vear own eastle
s youd crutse the Sadint L.-|.l.-|.-'.r+-|-:|rr

Water Fnrmhwhing

SO LITIES DU WHTETH JFE AWrsarme

Juast In prrspect. as the more than

5. 000, OO0 sty seers whio annuially
store at e Calaracts a1 Niggars

wll glailly wttest. Such lesser Ingends
as Victoria s Anged Falls pale by
oompeeEison. arad its no aotdenil
Chuad Nispers 1s the most visited
natural wonder (0 the Undied Siades
There is someth| g especialh
dramatic about seelng the gobes
greatest wilerfill lrsthand ol
hr.:irlﬂg_lh thunder toar and

feeting s oswrn sty spray fight an
VEHAE ﬁ{r

_ Send For Free Book

To describee the really endless

variety of the Stnles vacatlion
womders wold takce o ook, Well,
thats just whal we wani tosend you
ADig. 6d-page pulde Lo where 1ts at
and hosw to get there all over New York,
11's pocked with plotares and maps
ang] eravel tps and Wikle Eoown

lacts and hundreds of wavs to imake

vomar "1 Lowe New York™
vacallon iﬁ
the best E

O You v '

e had

fishery: and for salmaon I¥NEW YORK

fanciers, try trofing a v I 'F.EI:&T]-ETIEE I

or two 1 vinually - | Ho 4 50-REH I

fﬂﬂﬂ.i-*rchnﬂ Lake Cham- | Lathum. NY 12110 |

Hr.l:-lill- E.:.I:LELII:F.LIZI L.{'Eri.j Firase senid me yomat I

e h.l:l.':ﬂ__tnlj.EIE il B4-pae Travel Ciuide (o New York Stude

its fighting “muskies™ | |

Island Idylls | o l
Aifidres

Why long for Greek 1» I, oA I

Lanids when New York i

boasits more than 1,800 s — F1p

Istes 1n just the Thousand i

skincls Seaway area

e sl siorlewn, Med Yirs Bigrs Erpi o Liniiietee, daany, 8.7 739
— e e e I T T G Sl S e f—



There are four stages in the lite of
every grass plant where its future
could be in doubt. And the seed vou
put dmu, n in the first place generally
T"IhI:Lr:"'ﬂ the difference. Chmﬂ\. it
e—— depends on the seeds heritage and
the condition it's in.

How our plump
SRS
a&f?ﬂlhﬁtﬂ%

The seeds condinion is especially
important in the beginning. It takesa

pretty robust seed to germinate and
survive. T hats why
we sort the seed
m our mixtures. We
get out most of the
weak immature
uﬁ*mh thatwont
akaitarid keg p the plump, marure
seeds I:h"-r.‘ are full of vigor
We also mive vou aa_;.,d seed. Freshly
harvested bluegrass seed takes longer
to germinate. Nature's way is to age
the seed so more of it germinates and
comes up at the right time. We're so
articular about the seed we ¢ Hc-fm:
El"ﬂ YEAT W TCJCC TL‘L{ OVET h‘l. i JTII [Hl‘l
pounds of grass seed that didn't mea-
sure up to all our standards.
The plump, healthy
seeds in our Family®
mixmure have food
reserves (starches
and so onlto help
them sprout and
orOW [aster Seeds
buried deeper can
o bmermne ficht theirway up
he light sd . 10 -uil.]I'Illi;i'iT These
vigorous seedlings have more power

3

or around clods. They grow into grass
pmnh w 1[!‘] a strong w :H o 11w: And

WAWWW WWHWMWWWWW

%

>\ U Gk v S L il el

to force their way through crusted soil

%

I,

since they get established quicker
than less mature seeds, they're better
able to tight weedlings later on.
They also have roots
thatcan dig down
faster for food and
water (your grass is
only as eood as its
roots ). So more seed-
lings survive till they
can start producing
their own foodstuffs.
Then tillers and
rhizomes reach out
to start new plants
and t[m Lrn your lawn.

The heart of our Family mixture is
Victa Kentucky bluegrass. Its a hardy, -

disease and drought resistant plant. -
p——
=
-
%

\Lmimﬁhmlk 1Y

|

AUM J'ﬂhﬂh\\hl'

We tried some 5000 ditterent bluegrass
strains to find Vicea
And we grew Victa
On OUr tesea ﬁ.’.‘h
farms for 12 vears
just to be sure of it.
As lawns marure,
E!"I_{'_.‘IT' e E]’lﬁ Tacter
shows through,
Some will come on "

strong for a while g
and then fold upon ==

—
-

b

vou. Our Family ""':,
seed can grow in ;‘j-:
medium shade and '

ina wide variety of ‘ﬁ
soils, nmludlns, 1 poor solls. Family seed <
will give you anall-purpose fine tex- 35
tured lawn that will reproduce itself for =

vears. [t contains tine tescues and an-

—
other bluegrass besides Victa. Wesell 3
other seed mixtures =

100, for special pur-
poses. [ hats the
kind of business
we ve been in here —
m Marvsville, Ohio, i
——l

since the vear 1864



turn after
another

[rlkJLW?TﬂL] VO Can see
1 7 = n ™ ri= B -| " L
LIISTOTY I Provress 1C TS
[AMOous hometown 1n America

then o back to the Civil War
at nearby museums. All in a
day. But don t. Rushing through
(Jeoreia is squeezing centurie:
into hours

Our heritage goes way back
A lot happened here betore the
city ol EJH}HEPuﬂﬁﬁYJh1;HIH;L11
and Georgia became an Original
L:U[gqjy ].hg-fkwfﬂim1|1JTTldlnﬂkwm!
are preserved beaunfully, and
VOLI Cedl S€¢ OLUIT 11 SLOTY 10 any
part of the state on any day

Take in an outdoor drama
T

1 -

Visitan ante

) . . .
XrLUTE) |]i:|]lk' LN

CHII.‘I'TLIi vacation -_'_‘..Eh.ll_' Wfi: a_';'-:-_i
VO H'-:: HWL'fJ-HW-“'=‘“LL' r?mi
describe exciting things to do
JIHLHJTEH'kVHE'fiH YLW:T;TRI LYY
| L1S1 T]‘J:'.ii |11 Ii‘.-'.' COUPRON On '!II..‘
'Hj?aﬁﬁu'hh|rl1{'FHﬁ|liy'-Tiuhli
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iave plenty of time to

1
Dan Vouir rip
i

:"ll'ul"-.!- WhNen you reachn el

gia, be sure to stop at a Visitors

| ML L 2
I 1A lESE ITHHOGT T D1

B

Oonter 1or |
¥ 1- (] [ |
and directions. We |l help vou

CNOY VOUr trip Into timse

Georgia




Seeitin

will tell

historical sites and more.

Georgia, even before you get here!

r-—_.__——_____-

the making
every day.

> . ide
Vouwhaes

“This Wity To Fun" is a complete listing
of all the things to see and do in Georgia, with
colorful photographs and interesting descrip-
tions of artractions, cam unds, state parks,
for vour free
copy today, And start enjoyine vour trip to

Creorgin Department of Industry & Trad:
Tourist Division
WL Box 1776, Dept, NG -92
Atlanta, CGeeorpia 30301

T (eSS U N D S DI S

In an era that finds most
Amernicans expectung thetr
machines to meet with
untimely deaths, Gravelys
are a pleasant surprise

Every vear we get letters
about Gravelys 10,15.even5
years old still onthe job.

[hat may surprise
vou Butitdoesnt
SUTPrise us :

Because
WEVE never
tried to just
scnimp and
produce our
lractors to

ot

155

4

Wealways trv to make them
work better and last longer

Which 1s why vou'll find
something on Gravelys you
wont find onother lawnand
garden tractors:an all-gear
drive direct {fromthe engine
through the transmission to
the attachmients

Sothere are nobeltsto
break. slip or wear out.

We also precision-cut the
gears. which operate in an

o1l
bath
f-.'?[' less
triction
and an extended life

For greater durability, we
use cast iron for the trans-
mission housing as well as
the prvoting front axle

For improved ethiciency
we bolt the engine directiv 1o
the transmission in the rear

YOU WON'T FIND
MANY GRAVELYS IN
THE GRAVEYARD.

& Inshort
/ we build
Our fractorto

be out mowing
prass long atter
most machines its
age are oul pushing
up daisies
For your nearest dealer,
check yvour Yeliow Pages
For the full storv, write to
sravely, 0439 Gravely Lane,
Clemmons. NC. 27012

CGRAVELY

EL&ad= F-ERAFELY CORPORATION
A The . & e alee et = Wl B arsprs OF TR



If you're traveling in
California, Ohio or

Florida, plan a day
at SeaWorld.

/

¥

Have you ever seen
a killer whale or a
live shark up close?
Have your children
ever touched a real
dolphin?

There are so
many things in the
world to experience,
And so little time to do
it in. Ho this
year when vou
plan your vacation,
save a day for Sea
World. We'll give
vou a dav so full ¢
of adventures that
the memories you
share will last a
lifetime.

You'll enjoy
hours of shows.
Starring dol-
phins. Sea lions.
Otters. Walruses.
Waterskiers, And
Shamu, the famous
killer whale.

You'll share touching
experiences with all
the rare and beau-
tiful creatures of the
sea. shake hands
with a starfish. Or
take a walrus to
lunch. Your children
can run free in
Capn Kids World;
Americas most
creative play-
ground. And the
whole laughing,
learning, loving
day 18 yours to enjoy
for one low price.
You've waited a year
to get away with
your family. And yvou
want to make the
most of it. So plan

a day at Sea World,
the world's largest and finest
marine life park. It's more
~ than just another attrac-
tion. It might be the
hest day of your
vacation,.

ORLANDO-5AN DIEGO - ELE'&"EI_AHE]I
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THE BEST VACATIONS
TO WALT DISNEY WORLD START WITH

THE AIRLINE THAT KNOWS IT BESL.

Eastern 1s the offical vacations that take m other parts of Flonda, or the
. sirling of the Yvalt Hahamas.
[hsnev World Vacation Prnices :':u'.,iu_*]rn:['. 3116 to #22¢" plus arfare

Kingdom. And r-.r | farmly of four, tor 4 -.|.- and . '* |;_‘1. at a
hecause We Te o membeer selected hotel, and lﬂ tern's exclusive Walt Dhisnes
of the Walkt Dhsnev Worid World Ticket Books, each good for one day's
Gamly, 1it's bke our admssion as well as 9 fabulous attractions.

seicnd home. So it sn't MORE FLIGHTS THAN ANYONE ELSE.

surprismg that we hive maore

wavs to give you the time of Besides havmg the most vacations at the
vour life |I'_|L than anvone else. At surpnsingly best possible prices, we also have more fMghts
:.- W Prices ' from more cities, to Orlando than anvone else.

Over one |'II||I|IFI [ l|| LI L.

SAVE GETTING THERE. In fact, kast vear aline, we .|i|_- W ’
L]

()it f—.u;;—._-l Saver fares are stll avalable. S0 If Vi il ve been thinking
take advantage of them and get super savings about a Walt Dsney World

whether vou're gomng for; long weekend or a week vacation, call vour travel agent. * 'ﬁ
L us, -l'L'l. ACAlH

Mﬂﬁ&‘“ﬂﬁf%ﬂ EHL[SJII'EEEE fantasy world ist Il”al il L
N ANYONE ELSE. e e e

'.'-|.||| = r.""flj-' Fomwiy gL T
With almost 100 Walt Disney World vacations, sense to talk to the people
and a vanety of discount fares, we can help ptan a with the most experience.

0 l:ﬁ'lrl-lm {::[ -fhl 'ln..l |I:’I-Irl1.:.'rlulull:'-Ii1r1.l.!!5L-—r. Hiney- EASTERN. THE OFFICIAL AIRLINE
moaners. Golfers. Tennis plavers. We even have OF WALT DISNEY WORLD.

A EASTERN
WE HAVE TO EARN OURWINGS EVERY DAY







DIAI. DIRECT

I." your area has Infemarional Dialing, you hove the whoie worid ar
ir fingertips, and you can reac I“ o \.&*.thr——. | N0 fme Hr‘f* § *1-.’*w it

voris ro London. for insranice. Dial

O11+44+1+123450/

lake advantage of your | remariona Dialing Service. Irr r:.'-“ﬂlv

o rime, bur money. Lilke, 90¢ on o Sminute call to |_“ glole '|'1'““'

r"_-' "

naore than 16%. And here are comparable savings aro .:_j[|'1[:.1.-,|; rid

ALMOST mnn' T

Unitil vou get Inrernarional Dialing, here's the way 10 speed Up your
oversegs calls. D ;|I O, and be ready 1o rell the Operaror me country, Ciry
and 1oco "-'.II"“"“:L'T':J-.“_':I_I ~ant. Specify Sranion or Person. The fasrer you
give your informm .:E'I";-l' the faster you reach your pamy-and mhal I*.H-[:-:.
._:—— e Operatc the next call, and the nexr rirme you want o call

LY e wWoy if r=- o :-=I'J['::l"| call, you gu jalify or the same low rares as
nrernatonal ialing

PS. Everyone can dial direcr ro Canado and rhe Caribbean, o
Alaslka and Hawaii and ro pars of Mexico—jusr as you dial direct ro cines
inside the conrinenral LS.
g O New line or a new heir, you cari el rhe word
faster if vou keep a record of the codes you use—-ond use them

M- o | i,
Announcin
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The face behind the mask be- beginming or addition to vour
longs to Linda Stolow, competition own collection
fencer. And philatelist. Whach There's even 2 puidebook
means that when she's nol Crossing called Stamps & Srortes that
swords, she's collecting .41.|.I:I']"-. brings vou up to date on all LS.
She hikes the way U stamps. |his informartive,
Commemorative stamps |I-|fl'|.|':|.-.."r_' colorful and easy-to-read
her to pioneers and presidents, collector’s guide is availabie at
To medalists and masterpieces. And  your Post Office
o the exciting spirit that makes “My son Michael is three,”
Amenca, America, says Linda. “And we'd love to see
U.S. Commemorgdlives are as him become our family’s third:
casvtofind as vour Post Office. There  generation stamp collector.”
Are new issues everyv few weeks. I:] nstein

And the new Albert Einstein Stamp,  [] §, [}UHI’..-.!I "!-EI"". ice i L5 15
avalable m March, makes a great

Collect US.Commemoratives.Theyre fun.Theyre histﬂry They réuhrneri:a.



Orient
Escapade

1633

Japan. Taiwan, Hong Kong

Urir 15-day Onent Escapade tour inciudes
= Money-saving group alr fare
* ‘Wide-cabin 747 comfart
* Deluxe hotals, such as Tokyo's New Otanl
* Comprehensive sightseeing tours
* Nallve dance performances, exotic stage

shows, And more|

Find out abaut &8 of our exciting Onent

lours—from 15 days in Japan 1o 38

days in the Crient and South Pacific.

For morg information, call a travel agent

of Northwest: BOD-328-7120, folkfrae

(n Minnesota B00-552-1290)

Prices Dased on par parson double oocupancy
and West Coast Group nchusie Tour Econamy
Bur s (Ehghtiy higher Juna-(iciober),

\\

NORTHWEST
ORIENT

The wide-cabin airline

Slender, balanced,
distinctive— Cross
Writing Instruments
complemant your style.
In lustrous chrome,
gold filled, sterling silver
and solid goid -

from $7.50 10 $200,00.*

CROSS

SINCE 1848

iy g oielen




Why are so many manufacturers
putting this much information
on their labels?
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UTnder Foor and Drug Administeation regulia-
tions, the lubels of food products for which nutri
tional clinms are made must conlain ISR ol
important mutrients including Vitsmins, man-
erals, protein, carbthydrates and fats, s well ns
culories, Vitamins, minerals and protein are ex-
nressed us percentages of the U8 Recommended
Datly Allownnce (U8, RIIA)—the dally amounts
extuhlished by the Food nnd Drug Administra
tion &s essentinl for maintaining good nutrition

Even when a listing i5 not required, many food
manufacturers voluntarily provide thisinfornim-
tion. They realize how this kind of imformation
lebs shoppers HEe you eomphare ingredients el
buy the most nutritious foods.

(vond putrition. More impartant than ever.

Even though our country enjoysone of the high-

pst stundards of Hving and 15 the largest produce!
of Tood products in the world, there are serjous
raps in oar nationnl diet, most frequently be-
Cah LS I:IF|I-I:II_'||'I-_'_:£"_|_|.'1_-' r]i:!-||1': Irlliﬁ‘.'l' |J|.'!.||'|.".'ra'".l|.'."
e fot limited to low Incomme ETOLERE, GOl eal
across all economic and soeinl levels

According to the most recent information,
twenty Lo AfLy percent of Amerjfoans run some
rizk of not meeting the US. RUDA for at least one
al more of the vitwmins C, A, illi (bl saurm i b, H'.'
(ribof avin, and folic peid. Minerals such as iron
and enlotum are diso lkely to b insufficlent.

(iher ways you may be robbing your
bhady of vitamins.
Recont studies show that blood plasma leveis

Your health is our concern.

aof tamin C in hesayy smokers wiere ps
much as 30% lower than in ROonN-smoKers

Chrofiped heavy eonsumption of aleohol, i [Lig)-
i beor and wine, may interferewith the body's
utilzation of vitamins B,, B, and folic acid, In
addit ton, excesatve drinking s treguen iy aecor-
panied by poor eating habits which LI.IIiIlLJI.II.J:'III-“
the problem by reducing vitamin intake, If vou're
l.]Jl.'Li.JI.!.' oF 2kippinge I'I-I-'.l.|.-'-. SO0 IR b elimninnt-
ing fonds that contain many vitaming, ineluding
C. E and B-complex

Stekness, including fevers and ealds, may very
wirl] lower tho tevel of 1tamms i your biood
And women who take birth control pills could
need extra vitamins B, , B, B4 Tolie aod and
from Cwio Lo ten Limes e normal amoiant of vits-
min B, These increased nutritional necds have
been demonstratid in several studies, bat your
o prhy s iin showdd e i e,

How to gef the extra vitamins vou moay need.

When shopping for foods, be sure to rend the
niutritiono e s on the side or back labels of
Lhe P Kapre, Seleel thore that Five EL nael Yo
family & well-halaneed diet, and will add upto a
duily mtoke of nt fenst 005 of the T8, RDA for
vilamins, minerals and the required amount o
protain. Just to b sure, vou can dlso take vita.
min suplements daily. There are o number of
ditfferent formulations includine multiple as well
wi i viduad vitmins

Vitamin Information Service,
Holfmann-La Roche Inc, Nutley, N1 07110,



INTRODUCING
THE NEW FUELINJECTED, SIXCYLINDER,
PLUSH, LUSH, CELICA SUPRA.

THE POWERFUL PLEASURE.

£ M Twyana Meser S LS A& g



Marsha Green took a closer look
at a 20-million-year-old seashore and

found this new gas field.

}'.-| Sl B LN "'1|.:r'-:"..| vITEEDN
It was a case of reviewing tne
vidence fust one more time and
coming up a winner. After only
rwo vears with Gult Oil, Marsha
liscovered a new and untapped
eid
E |.-_- |:|'-! Wit NeAr .l"..ILrl ITTE.

[exas, which 20 million years

1
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marine life that creates natural

8 '| re were plenty of produc-

|

TR I*— Falanil -_':||_'T.-| Al

."-i-m -|-_||||..-__ secord of each one rells a

I -
I'II_. il '-I_'.'-r _'|I_I.:I=r_'r:-|--.|=_- IIL'.III. ll-' 'II

the earti & structure
| ; v 1
Marsha persuaded Cult man-
wement to drill Hve exploraron
wells, Four were dry, But on
T E "'!'.l_ ITsE rUMmentT Thial l.:'.'rl-."-."‘
natural pas went r:;|" it the

1 |I M L | : ¥
SCAle. A Teal TRXTDOOK CUrve,

~uch moments are rare: But
Marsha is a dedicated protes-
wonal. “1 like to try to figure out
what happened millions of years

AT a L e Winkihie THCLLETE
toReTher, shie savs. Marsha
wareen. Lne of 32 GO0 Gl

aple, meeting the challenge

Towencey million years ago, the site of

Marsha's discovery sas a seashone .

Now it's 40 miles from the sea, and E"H FHFIE'

half a mile down meeting the challenge.
Cridf CH] Corperrstiog
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t You know that Mazola'has no cholesterol.

But did you know that no leading oil tastes lighter
than Mazola 100% corn oil?

WOhs COHTIE ||||- -||!_!-"

fresh flavors of food
Mazola

MNaturaliy, has no cholesterol
the only lead And Mazola is low in saturated fat and
WS pure corm oil |'IIZ.':|'| I -r.f-..-u---..ﬂ_:'.]-'.--.
. |

t 5 also a fact that Mazola Corn “o when it comes to good eating

(il is so light, it lets all the natural, tresh Mazola % pure com oil




INDULGE YOURSELF.
IN A NEW MONTE CARLO.

Imogine yoursel, for o moment,
ina new Monte Carlo,
The avallable removable glass roo!
paneis are off, uniocking the sun,

Behind the wheel, yvou feel a sense
af irfimacy with your surroundings, In an
interior engineared lor space, comiont and
quietness. You sit amidst elegant
upholsierings and abundant luxury
As you drive, a road-funed
suspension winnows out harshness. Bumps
are smooathed by coll springs computer-
selecied lor your car, Frond and rear
stabilizer bars ond sieel-befled radial piy
tires fransmit a precise, gratifvingly firm
feel of the road as miles pass smoothly
and quiefly under you,
Now tum imogination info reality.
Tes! drive the new Monte Carla,
Reward yoursell with the experience of a
personal xury car designed to look,
drive and feal apart from the ordinary,
Think of yoursaif,
And put a liffle distonce between |
yoursedl and the crowd. e L

MONTE CARLO




MASSACH

We have a special place for you.

— - =
| For a frea 1979 Vacation Planning |
| Kit, clip and send to Massachusetts,
| Box 1775, Boston, MA 02105 NG—L
| Mearme
I
. Acdress

Towm

State Zip |
¥ i = - e i

You and your family are the explorars
here, Discover exciting, one-of-a-kKind
axhibits that talk, move, light up. Ses
your Society's treasures of discovery

records of scientific achievement, and
relics of ages past. Walch egucational
films. Only six blocks from the White

House, Opan daily
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A Sitmar cruise is a special ime. A time prefer, a time to relax completeiy
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to Visit romantic ports. A fime to meet new Why not take a lithie hme now and
I,wuplu;- A fime to enjoy every |~;'1ﬁr| of see your travel agent abouy a luxurious

hipboard activity imag inable. Or il you 7,10, 11 or 14- 1 cruise aboard the



“Don’t risk all
for a can of oven cleaner

SorLnds i gesn 1Y Who d nisg all they own 1o
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To help you avord expensive mistakes and save CTIEY M- ﬂ
NG, weve compiied 72 hints and how-to's. No matter how

when or where you'te gomng, some of thess cold facts can save
vou cold cash .
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JUST WHEN A CAR STARTS
HAVING PROBLEMS, A SCOUT
STARTS FEELING AT HOME.

Yoo wadt all yenr
for that trnip to the cutback

Hit Vo (Ars J"-l_"_'l..l:ll:!"-!-

begins {o diminish abowt the tom

the highwavs become dirt roads.
[hat's just when an International
Scout becomes o bigger nssot
than et
The Complete Chiidoorsman
When miountauy snesw OF ol
can strand a can Seout’s four-wheel
drive pulls out =asily
When towing sometiong ke a
haat can givie 8 car 8 backachi
Seout provides an optional
Buttt-in. beelfed-up (owing packnge
345 VB enprine, beaf springs wath
a 6200-pound capacity. & truck-lik;
rear axle, and one of the strongerst
Frame hitches ever devised,
When room 6 at 8 premaum in
a car; Scout provides ample space

for five husky
ampers and all ther gea

When a dead-end tranl can
infimiclate & car, Scout’s [UKknch

A
whielbase permuls U-furm manets-
verahility with compact-tike tase

Cetting away — from the problems

a4 menacing plece of terrain, Bt

Anything less

is just a car.

‘To o car, tho wilderness represents

o r 1
LIRS o R ELEF

fonng a hesby boat
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]
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oy @ Soonat, the wilderneas
represents home. And that's gy
T Seoit
or lerm

So before yvou escape 1o that
grest outdoors. take one side tnp
o vour International Harvester

Seoud dealer

INTERNATIONAL HARVESTER

S

I1, 5511, Traveler™ |




Ireland . .. friendly, unspoiled, inviting, exciting.
From sightseeing to shopping, from castles to
cottages, to the Abbey Theatre. And it’s described
to perfection in this beautiful 32-page full color
book. Take the first step toward a perfect vacation
by writing, then see your travel agent.

IRISH TOURIST BOARD
Box 1200, Long Island City, New York 11101

—_—————-——__———u-h,___

IRISH TOURIST BOARD, BOX 1200, LONG ISLAND CITY, N.Y. 11101

I Please send me your Free, 32-page color book ., “From Ireland With Love.”

I
I
I
|
L



Ricoh.
More of the quartz styles
that count.

Fashionable crownless timepieces,
Practical gentlemens style-satiers
with 5-year battery life. An alarm
digital. And a 10 Atm. water re-
sistant beauty. All quartz. All
Ricoh, All just a few of the

styles that count.

A new trend in time

RICOH WATCH CO, LTEL §




The Dominican Republic has been ripening in
the warm Canbbean sun since Columbus’ first
voyage. Today it is a friendly, atfordable vaca-
tioniand where Qld World culture blends most
gracefully with the twentieth century

ts sun-drenched capital, Santo Domingo, is
only 3 hours from New York. It is a city of
contrasts whera vacationers enjoy the rich
Spanish history of the old city and shop or visi
the cultural centers in the new, Along the sea-
edged Malegon, modern hotels, hosted by
weading imternational companies, offer tennis,
sun and shimmering pools. At night, Santo
Oomingo dines and dances to the sensuous
rhythm of the native merengue or tests its luck
in ane of the casinos;

Along the Caribbean shore are lavish
rasorts with secluded beaches and a chal-

lenging, coral-bordered golt course. To the
north, The Dominican Republic's tropica
torest, startling mountain range and the
exquisite Deaches of Puerto Plata. And every-
wherg_. in the city or countryside.. visitors
are atientively served by people who exprass
thenr Tnenciiness 1n the genuine warmth of
thesr smiles
Yet, with all its historic charm, natural gran-
geur and the quality of its holelz. entertgin-
ments and serviges. & vacation in Tha
Daminican Republic costs less than one has
coma toexpect in the Caribbean
1o get in on the best kept secret in the
Cariobean, ask your Travel Agent or write io
Fernando F. Harb, Executive Director
Dominican Tourist Information Center
485 Madison Avenue, New York, N.Y. 10022

The Dominican Republic



Did you know we can find a breast cancer

as small as the head of a pin?

Such & tiny cancer can almost always be cured.
A cancer of this size can best be found by mammograpiy
— a technique of low-dosa breast x-rays. Using far less
radiation than ever before, mammography can detect a
cancer long before a lump can be felt. While the canger
is still highly curable.

Not every woman needs mammography. But for
those women over 50 or with special reasons to be
concerned. like those with symptoms or a strong family
histary of breast cancer, mammography can find a tiny
cancer before it has spread. Ask your doctor about
mammography.

¥

American Cancer Society

= — T e —




Announcing a spectacular
back-to-nature experience
from National Geographic!




Allyours in our newest

Head for the wide-open spaces along rugged Fack vour gear! Come exploring

TRAILS WEST BACKCOU

Gy west with the stouthearred men and women who
Em-,l'.-.--._i back America'’s frontiers. Lured by the promise
of cheap land or the expectation of riches, they crossed
{ 'Il'|."[:.i-.[l:'_:-_-' councry 1nsearch of a new life at the end of
rhe r|'._-|l '_'."!_'I_' I_||L"' r.‘r:-||-:_"~i- |'-:L|Lr:r.':-._ SCACINE -]|_'_~=r._"_".'-_ .'..'I-.|
hazardous moantains chey braved., You |l join them on
the Santa Fe Trail, Oregon Trail, California Traad,
Mormon Trail, Boreman Trail, and Gila Trail. Six

FAITIONS FOULCS 51X EXCiling chapters




outdoor adventure series!

Step onto the rim, if vou dare, and look down
past vour toes into chasms of wonder

AMERICA'S 'ﬂi*‘LJEi'i'fL' CANYONS rakes vou o

more than 30 magnificent canyons. Throughour the
208 color-sp Jashed PAges, vou 11 discover the bea 145
and grandeur of these wondrous crearions of narure

f.‘.-.1 lore the Snake River's Hells Canyon, the
world's deepest gorge. Climb "'riv:'-.L-;_L 5 f uIL'-IL| ling
Barranca del Cobre Enjoy the spectacular beaury of
Hawaii's Waimea Canvon. Canoe berween the bluffe
of the Upper lowa Hn'-.u gorge. In Nahanni Narional
Park try one of Canada’s grear wilderness boat trips
H_'I-.t. a stretch of Arizona’s Grand
Canyon. Drift through Pine Creck
Crorge, the "Grand Canyon™ of
Pennsylvania. And climb a granite
clitt in Yosemare National P Arke.

In chaprer after chaprer, you and
your tamily will marvel ar America’s
nacural ‘.J-.'HF'-_'lLr-. Srone sentinels carved
by ‘."-ru'n“'u. 5 wind and water
sheer cliff faces thllr rurn u i ar sur J:,L*

fast rivers '-'LJI|I turbulent rag

This exciting adventure book 1s
available rmly from the National
Geographic Sociery nmply detach and
mail the form on your right or write
directly to National Ge ]_;,.['._|:'I|I||..

Americas Set sail for the romantic, sun-blessed
NIRY [SLES=CARIBBEAN
Crer away from 1t all -

and discover America’s
wild, quiet places
MNarion L| L:u.ﬁ,'_-_'mphh
takes you on exciting
outdoor advenrures o
the Sawrooth Rl[l}.—.t of
ldaho, New York's
Adirondacks, rhe
Norch Woads of mid-
America, Lousiana’s
Atchatalaya Swamp,
California’s Death

Fr vm tiny Arubs

Ihrnm_h the Grenad 11 5 past F'-1J_'_|1._.-;1~.

valiey, iy Alaska's Lucia, Dominica, snd Antigus—io the U, S, V IT2El

L;JI'IL i[ET .En_:rr:hmr”._g;‘“ 1‘-'1”'1-“ this exci ;lll,L I:gnl.. rikes vou to tf.L 1sles that -|L..r the
| |'”' blue-green € ..!FI'."'.'?L".'I.I'I. Swimm a the clear warers _ wilk
l“'EMI CHE. EHCEE along a sap 1dy beach bask in the tropical sun. Every

hange-of- pilce wilder-
ness areas. vou'll find
high adventure!

island is different, ver they all offer remarkable sce nery and
_I._'l'."'lril.'l'.ih climare. You'll e |||_,l1. thus conte 1':|'|"I-|||:'_._:|_:|1I vy '|-L’ E)
pne Of the mosr FTOIMIaEntic PELTS af the wy II'| |

Special offer!
Start with America’s

Mayestic Canyons...

Browse through chis first book in yvour
home wicth no obligation to buy. Look over
the lively rexr. Examine its bedutitul
phum;__:.aphf. Share it with your family.
Each 104" by 7" hardcover book contains
maore than '”LII{‘.I colorful pages. It vou

agree thar it will be & handsome, valuable
addition ta vour library, send us your
payment. Then one by une, at quarterly
intervals, the three remaining books

will arrive.

Only $57 4

——

Send no money now!
Simply complete and mail
this order form.

Yes, plense send me Amerrca’ s Mayestir
Canyons as soon as possible and bill me just
$3.75 plus postage and handling, Then in
August send Trarls Werr; November,
Expioring Amerrca’s Backoountry; February,
lilei of the Caribdean. With each volume, bill
me 2.7 ,_F[“i postage and handling. |
Lmd[:n.tdn that | may return any volume
withoue payment if | am not complerely
sarisfied

Califoenia, Manyiand, sod Muchigun reseden:
appbicable wales or

| = Billsd
e BEN 2%

T ANER Mlraes prrwy. iy el e Wiy JLad'

AT Es

CITY, STATEIPROVINCE COUNTRY . ZIF ur POSTAL CIDIE i

Please decach and mail chis entire flap!



Reseruve these four
new books today!

Nartional Geographic Society

Sherry Ellis and Pat Coleman.

Delta is an air line run by more than R LAY el
One of them is Captain Joe Kelly, '- B
seen here with Delta Flight Attendants o

Joe started flying on April 1, But he wasn't d
fooling. That was April 1,1941. And he's been living out = T
his boyhood dream for the last 37 years.

He talks about flying with a soaring spirit. But as a pilot, he's
strictly down to earth. Know your airplane, know your weather, know
your airports, know your crew.

Captain Joe Kelly is a good man to have up front.

Delta is ready when you are.




Your world is waiti I8

* 120 countrics

.
. banking offic

W N

Visa is the muost widely re

We're keeping

'

For traveling, shopping, and cash
3 Ii!p.nnu- in the world.

1 &

t o H—— 1 ]
murants and airlines

advances...
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