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the margin of a page proof was that of a

university professor whom we had asked
to review the article on aluminum that appears
in this issue. He obviously disagreed with a
statement quoted by author Tom Canby, that
aluminum is “friendly to food.” The msides of
aluminum cans, the professor noted. are coat-
ed with lacquer. True enough, for technical
reasons, But as cans, cookware, or foil wrap-
ping, the metal is—as we note—"so0 chemically
stable it doesn't react with most foods.”

The professor was one of no fewer than 80
experts and organizations our Research Divi-
sion consulted, in addition to 120 printed
sources, to verify what Tom had written after
six months and some 16,000 miles covering
this major international industrv,

I know of no other publication that re-
searches what appears in print more thorough-
Iv than does the GEOGRAPHIC, Our writers are
among the best in journalism, and thev gather
the most complete documentation—but there
is always the chance that what they have been
told, or heard, or read, is not exact, Oris down-
right wrong, for one rezson or another.

Each manuscript is subjected to a long pro-
cess of checking facts and verifving infor-
mation. Like the mills of God, this process
grinds exceeding small. When, for example,
Tom came across the dramatic fact that a
spiderweb-thin - aluminum  wire stretching
around the world would weigh onlv a pound
and a half, res¢archer Leslev Rogers took the
matter up with Alcon and the U, §. Bureau of
Mines, which in turn consulted a spider expert
at the Smithsonian Institution.

Alas, spiders are dreadfully untvpical in the
webs they weave. However, all experts con-
cluded that a wire .002 inch in diameter, which
seems 8 reasonably spidery sort of dimension,
would, when belting the planet, weigh 484
pounds—still remarkable!

The process also grinds exceeding large. One
reviewer thought we should take note that “If
it weren't for the huge government subsidies in
the form of hvdropower dams, we would not
have such ‘necessities” as aluminum beer cans
today.” Canby added the contention.

Each article kicks up its own dust of strong
pros and heated cons. We look ahead to what
our researchers will meet in checking forth-
coming articles on Syria today, "“talking” goril-
las, and natural gas.

Lt Bkloaern
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STARTLING FINDS PROMPT...

A NEW
LOOK AT
DINOSAURS

By JOHN H. OSTROM, Ph.D,
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Paintings by ROY ANDERSEN

HAT KIND OF ANIMALS were the dinosaurs?
What ever happened to them? Up until the last de
ade, many palecntologists would have answe red
WL --|'|_|i-:jl_'|'_"l,' ] MNOSAauUrs were I'I'.I.L'_r'. '-l- W =TTIOY 1T, & "Jl_"
blooded reptiles of the past. After some 140 milhion vears as
lords of the earth, they died out—{rom no obwvious cause
about 65 million yvears ago, leaving no descendants

Fodayv, some pialeontolowists offer radically different

views: Tinosaurs were active, | '.'.rl.l-'-_'.-"- even warm-blooded
animals, comparable to modetn mammals and birds. Fur-
thermore, thev did not completely die out; some left themr
lineal descendants i todav's birds.

My own involvement with these novel ideas began on a
Montana hillside in 1964. Mine were the first human evesto
see those frapments of fossil bone. Their weathered condi
tion told me that they had lain exposed there, unrecognized,
for yvears—perhaps for centuries. But I knew at once that
thev were unique, and thatthis was the moz=t important dis-
covery our expedition had made all summer

That afternoon my assistant Grant Mever and I, feeling
like the discoverers of lost treasure, gently brushed away
the soil and clay from around the fragmle fossils, Crraduaally

wie uncovered several finger bones, somewhat larger than

Phantoms from a lost world, skeletons at Toronta's
Roval Ontario Museum (right) evoke the grace and power
of earth's rulers for 140 million years, A parade of
finosaurs (following pages) suggests their immense
diversity insize, anatomy, and adaptation. T he author's
dudies conclude that some dinosaurs were likely warme-
blooded, and that one group gave rise to their only living
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sample of dinosaur reconstructions based on fossii evidence and drawn to scale. Placements in time are approximate.
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65 MILLION YEARS AGO )
CRETACEOUS

157



my own, then a couple of large, sharp claws.
Finally the other bones of a powertul, three-
fingered, grasping hand came to light. Close
by, we unearthed the perfectly preserved
bones of a foot.

Here, in a remote pocket of badlands not
far from the city of Billings, we had uncov-
ered a small, totally new kind of dinosaur
more than a hundred million yearsold. And
the creature's fossilized remains offered as- - o
tounding clues to its life and habits. One '
such clue prompted the scientific name I
later gave this peculiar beast; Deinonyvehus,
which means “terrible claw_."
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Patient Study Beveals New Genus

indirectly this claw was important in my
later speculations on warm-bloodedness in
dinosaurs. But that came after vears of work
on the more than a thousand bones of at least
three Deimonvehus skeletons recovered
from our Montana excavations during the
next [wo summers

For three vears after that, in my laborato-
ries at Yale Universitv's Peabodv Museum
of Natural History, these fossilized bones
were painstakingly removed from the en-
closing rock matrix, Only then was [ able to
compare them with other dinosaurian
kinds, and, hterally, put the skeletons back
together. A most remarkable animal grew
out of these reconstructions.

Deinonychus's sharp, serrated teeth re-
vealed that it had been a carnivore, and its
skeletal structure indicated it belonged to
the suborder of dinosaurs known as the
Theropoda (megning “beast foot™). Includ-
¢d among the theropods 1s perhaps the best
known of all dincsaurs—the giant, fearsome
Tyrannosaurss (“tyvrant lizard™), which alzo
stalked its prev across Montana, but some

MINOUS MOUND in Montans
proved to be a killer's 200-foot-high
crypt when the author found the

first remains of a swift, carnivorous biped
Cine lethal claw on each hind fool suggest
ed the name Deinonychus—"terrible
claw."” Here was evidence of a dinosaur
{lellowing pages) very unlike the stereo
typed picture of the slow-moving, cold-
blooded reptiles. If anything, It was more
ke an oversize roadrunner.  ces w sxrans
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150 pounds, Deimonmychus was per-
fectly equipped to be a warm-hlooded
predator: powerful hind limbs for running
cdown the guarry, good vision for coordina-
tion, hands articulated for grasping, pivot-
ing hind talons for slashing, and a tail with
long tendons for dynamic balance during
the altack.
Probably hunting in packs, Deingmy-
chus could tuke on large animals, &s the
foot of one victim demonstrates (below),

FLESEIEI} OUT at four feet tall and

fifty million wvears after Deinonvchus,
Compared to Tyramnosaurus, Letnon-
veheis was q lightweight: 150 to 175 pounds,
e1ght or nine feet from snout to tail tip, and
standing only four to five feet high. Like all
other theropods, Detnonyvchus stood,
walked, and ran on its hind legs like a large
bird. The forelimbs and hands were so con-
structed that they could not possihly have
been used for walking. To assist in this two-
legeed stance, Deinonyechus had a relatively
long tail, with a feature that had never been
seen before: The entire length of the tail was
reinforced by peculiar rodlike tendons,
which we found in an ossified state. 1 hese
must have made the tail an extremely efiec-
tive balancing appendage—with control
much like that of a cat's or a squirrel’s.
But the striking feature of Detnonyolins

National Geographic, August 1978
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—and the reason for its name—was on its
feet. All previously known theropods had
birdlike feet, but Deinonvehus also had a
huge, sicklelike bone more than three inches
long on one toe of each foot, In life, sharp,
curved, nail-like sheaths covered these claw
hones and must have been four or five inches
long. Obviously they served as weapons—
most probably to kill prev. When not in use
these claws were carried in a retracted posi-
tion, 50 as not to be damaged.

Ideally Suited to Catch and Slash

since Detmonyvehus was bipedal and
could not walk, or even stand, on all four
legs, it must have been extremely agile to
employ its foot talons sgainst an enemy or
victim—yperhaps jumping from one foot to
the other, while kicking out at its prev or

A New Look at Dinosaurs

attacker with its free foot. That slashing at-
tack required highly accurate foot-eve co-
ordination and a keen senseof balance. Such
agility and speed are not what weusually vi-
sualize in cold-blooded reptiles. The image
15 more that of the large flightless birds like
the ostrich, or of predatory runners like the
secretary bird of Africa or the roadrunner of
the American West

The arms and hands of Demonychis were
another surprise. The long hands bore three
powerful fingers with large sharp claws de-
signed for grasping. The wrist joints en-
ahled the hands to turn toward each other,
permitting precise grasping of prey by both
hands working together—something only
man and certain other mammals can do.
Deinonvohus almost certainly was a swift-
footed predator that ran down its prey,
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seized it in its powerful hands, and theén
slashed at the belly and flanks of its victim
with those razor-sharp talons

Together with the several specimens of
Deinonyehus, we found o few parts of a sin
gle herbivorous dinosaur, Tenonlosaurus,
Since femonfosaurus, the presumed prey
animal, was six times larger than its at-
tackers, weighing 800 to 1,000 pounds,
] concluded that Deimonyehus probably
hunted in packs. | he much larger size ol Lhe
Prey animail :i[-||:“~:||5.’lil'|a1:"|i- dead ]'Ifl:ll".iITl:IZ""-
at the site—victhims of the struggle

We normallv associate pack hunting with
warm-hlooded animals, but, 1n addition to

Detnonvehus, some other dinosaurs appear
o have moved 1n packs, At Connecticut's
[hnosgur State Park, thousands of dinosgur
footprints have been uncovered. Some of
them are parallel, suggesting herd move-
ment. Another site, in Holvoke, Massachu-
sells, preserves the track Ways of 28 h'.;'ll:'ri::.i
dinasaurs, 19 of which led in 4 near-parallel
westerly direction—clear evidence of group
behavior. A third site, in Texas, records the
passage of a herd of brontosaurlike animals,
huge herbivores. First recognized bv Ro-
land Bird of the Amencan Museum of Natu
ral Historv as evidence of herding behavior,
those trackwavs have been interpreted by
Dr. Robert Bakker of John: Hopkins Um
versity as resulting from a “structured”
wrd, with the voung in the center surround
ed and protected by the adults

S0 there ts persuasive evidence for the
idea of Detnonychus as a pack hunter. But |
wis especially gratified to find my hypoth
esized killing technigues—ihose slashing
Iv of ILs

victims—aconfirmed by collearues haltway

kicks of the fool talons at the be

HE “"KINGT of carmuvorous ding

JHTS .|I'!-'| villain of many a monster

movie) was [1ity feel and six Lons of
bad news for the ponderous herbivores of
its time. No speedster like Dernonyehus 50
million years earlter,  yrannosgurus may
have patiently stalked its prey as fossilized
trackwavs sugiest, [t might only wardlvin
L r"'I'-|'-i ¥ ILs 81Xy Deeln, =21 1N a 100r-1049]
skull, against the powerful, three-horned
Fricevatops, whose defenses were formi-
dahle. Like all predators, Ivrannosaury
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round the world. A team of paleontologists
led by Dr. Zofia Kielan-Jaworowska of
the Institute of Paleobiology in Warsaw,
Poland, made an incredible discovery in
Mongolia's Gobi Desertin 197 1. Herexpedi-
tion, jointly sponsored by the Polish and
Mongolian Academies of Sciences, uncov-
ered the skeletons of two dinosaurs tangled
together, One was the fairly well-known
Protoceratops, a calf-size plant eater with a
turtlelike beak. The other was a rare, two-
legged, near-man-size carnivore—Veloci-
raptor (“swift robber”).

These two animals had apparently killed
each other, and their skeletons had been
buried and preserved exactly as they died.
Velociraptor, like Deinonyehus, had a large
sicklelike talon on each hind foot, and itdied
with one of those foot claws embedded in the
belly of Protoceratops—an amazing life-
and-death drama from 80 million vears ago!

Birds May Be Direct Descendants

This image of Deinonychus and Veloci-
vaptor as agile, pursuing, leaping predators,
running down their prey and slashing it to
death, is guite different from the sit-and-
wait hunting strategy that we associate with
most cold-blooded modern reptiles, It seems
more like that of the stalk-chase-and-attack
technique used by predatory birds adapted
to runming and by many mammalian carni-
vores. It suggests that, like these modern
hunters, at least some of the predatory dino-
saurs might have been warm-blooded and
have had high metabalic rates.

Other small theropods earlier than De:-
nonvchus and Velociraptor feature in an-
other fascinating aspect of the dinosaur
story. I am convinced that modern birds are
their direct living descendants. S0, in a
sense, not all dinosaurs became extinct, as
we were taught in school.

Among the most important of all fossil
specimens are those of Archaeoptery, the
oldest known bird, which lived 140 million
years ago, Only five specimens are known,
but thev constitute excellent examples of a
transitional form between two kinds of am-
mals. Concrete evidence of evolutionary
change, they are a missing link (no longer
missing) between reptiles and birds,

Impressions of feathers, “wings,” and a
long, feathered tail are seen in the limestone
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surrounding the skeletons. But the skeletons
are reptilian, not avian, and the jaws are full
of teeth, tiny but sharp. The skeleton is ex-
traordinarily similar to that of some small
carnivorous dinosaurs, like Deimonyohus,
Velocivaptor, and Ornitholestes, Its feathers
estahlish that it was a bird, but its skeleton
shows me it had not evolved very far from its
dinosaurian ancestors,

Modern birds, of course, are warm-
blooded and very active creatures. I wonder
whether Archaeoptervy might not have been
also. And doesn't this evolutionary linkage
between birds and theropods suggest that at
least the theropod dinesaurs might have
been warm-blooded too?

The idea that birds might be related to
dinosaurs is not entirely new. The celebrat-
ed English biologist Thomas Henry Huxley
suggested it more than a century ago. He
noted the similarities between the tiny dino-
saur Compsognathus ("elegant jaw™) and the
first specimen of Archaeopteryx, both of
which were reported from Bavarian lime-
stone deposits in 1861, Huxley's theory fell
into disfavor, but I believe the evidence fora
theropod dinosaurian origin of birds, by
way of Archaeopteryz, is overwhelming,

I am, however, intrigued by some new
evidence that might modify the role of Ar-
chgeoptervy as a single missing link. My
friend Dr. James Jenszen of Brigham Young
University in Utah, in part with a grant from
the National Geographic Society, has been
making important discoveries high up on

match in mize the curtous Heter-

odontosaurts, an early dinosaur of
about 200 million vears ggo. Unlike most
herbivores that had only one sort of teeth,
it had three kinds. Front teeth were adapt-
ed to biting or nipping, followed by a pair
of canines, used in mammals for tearing,
and rear tecth for chewing—a mammal-
like syvstem lor efficient processing of large
amounts of food.

This, plus small size and light build {or
rapid bipedal locomotion, seems to point
toward endothermy—warm-bloodedness
based on high metabolism and mternal
heat reguiation—although the evidence is
not as compelling as for the larger and later
Dieinonye s,

a CHAMPION TURKEY would
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RADITIONAL WAY of
classifving the descent of

dinosgurs and birds 35
shown by gray bars in the oia-
gram (above), Each evolved
imndependently from 4 group
called thecodonts, themselves
an offshoot of predecessor rep-
tiles. The muthor beheves new
evidence (colored shapes) has
fimed bards as descendants of
theropnds, two-legped car-
nivorou: dinosaurs, one of a
numberof dinosaurian heirsol
thecodonts. Unchuanged 15 the
descent of mammals from rep-
tiles through the intermediats
forms called therapsids

Such rethinking is based on
the slow accumulation of fossil
remains. The author (middle,
left) studies & bone found by
collegague Dir. James Jensen
amd compares it (left, below)
to o modern bird hone. Fiorm
identification awaits further
finds and analysis;
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the Uncompahgre Plateau in western Colo-
rado’s Dryv Mesa quirry. This mav be one of
the most important fossil sites of the late Ju-
rassic Period to be found in North America
in the past half century.

Ihscovered in 1871, the sit¢ not only re-
vealed the gigantic bones of what may be the
largest dinosaur known, but also very tiny,
matchstick-size bones, which Jim thought
might relate to my theory of bird origin. He
showed me one of these tiny fragments, and
[ was surprised to recognize it as part of the
wing of a flving reptile, & pterosaur, rare in
this part of the waorld.

Last summer the Dry Mesa quarry pro-
duced more than a dozen bones of ptero-
sgurs, plus a fragment from a primitive
mammal, and one that might be from a bird.
I visited Jim at the quarry to have a look at
his find and was impressed with its birdlike
form: a hollow bone about two inches long
that appeared to be part of a thighbone. Al-
though almaost as ancient as Archaeopteryz,
this fragment seemed in some ways to be
more birdlike than the same part in
Archavcapteryr,

Jim and I debated the ¢reature's identity:
bird? pterosaur? mammal? dinoesaur? If it
could be shown to be a bird, it would be ex-
tremely important, because Archacopteryy
is the only known Jurassic bird. If this
proved to be a bird as old, or nearlyasold, as
Archaeopteryy and more evolved, it could
be a challenge to Archacoptervx's unigque
role in bird origin.

But all we had was a fragment. Birdlike
as it appeared, it could not be certified. Jim
and his crew are determined to excavate
“grain by grain' to uncover conclusive evi-
dence of a Jurassic bird in North America
50 far we have been disappointed, but tren-
sure hunters don’t stop hoping for a lucky
find. Recently another small hirdlike bone
has come to light, but its identity has not vet
been established.

Answers Still Elude Scientists

Manv intriguing questions about dino-
saurs remain, Why were the dinosaurs 5o
unlike anv other animals livingnow erin the
past? How did they live? Why were so many
of them so large—some unbelisvably huge?
Did they simply never stop growing? How
long did it take for them to grow so lnrge?

A New Look ar Dinosaurs

How could such creatures move about?
How could they have eaten enough to keep
them going? We don't know.

And finally, the greatest mystery of all
The vast array of dinosaurian kinds all be-
came extinct apparently quite suddenly,
about 65 million years ago. After dominat-
ing the earth for 140 million vears, they dis-
appeared. Why? What could have kilted off
s0 many different kinds of well-adapted and
highly successful creatures?

“Terrible Lizurds” Found in England

The earliest recorded dinosaur find, some
large fossilized teeth and a few bones, was
made in 1822 by an English doctor, Gideon
Muntell, and his wife in Sussex, England.
They named the creature fguanodon ("igua-
na tooth™). In 1824, another Englishman,
the Reverend William Buckland, published
a description of a fossil jawbone with hlade-
like teeth found near Oxford. He named the
beast Megalosaurns (“great lizard™).

These fossils were recognized as the re-
mains of large reptiles—{ar larger than any
living reptile—but not until 1842 were such
creatures called dinosaurs, The anatomist
Sir Richard Owen coined the term Dino-
sauria (“terrible lizards™) for these and other
large fossil reptiles that were unearthed in
sputhern England

Occasional dinosaur remains were found
elsewhere in Europe and in North America
too, but the big push to discover dinosaurs
did not begin until the late 1870's, Then ase-
ries of finds of gigantic fossil bones occurred
at several places in Wyoming Territory and
Colorado, precipitating a great rush among
rival paleontologists.

The sedimentary rocks in which most di-
nosaurs have been found are chiefly lowland
deposits. Few upland deposits are known,
and thus little evidence exists that would
shed light on what kinds of dinosaurs may
have roamed across the high plateaus and
mountain foothilis. (My own finds in Mon-
tana, as well as those in Colorado, were in
shales and other deposits that once formed
lowland areas but subsequently were elevat-
ed by geologic forces.)

The lowland dinozaur environs appear to
have been similar to America’s low coastal
plain that borders the Gulf of Mexico—
heavily forested and inundated by wide
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From dinosaur
to bird: the

missing link

VER SINCE ITS DISCOVERY i the

19th century, the fossil that looked like
a emall dinosaur with wings (facing page)
has provoked debate. Was Archaeoplerys
the first bird or a feathered dinosaur? Did it
evalve parallel to dinosaurs {rom some ear-
lier stock, or from dinosaurs themselves?
The author's extensive anatomical studies
demonstrate its skeleton to be dinosaur-
an—almost.

When compared Lo the skeleton of Or-
mitholestes (bottom), a small theropod di-
nosaur, that of Archacoptervz (below,
middle) was essentially stimilar. But be-
sicles having longer forelimbs, it had two
features critical to classification as a bird: a

wishbone and, of course, feathers. The
skeletal differences were subtle, and inone
case, an Archaecopleryz was mistakenly
identified &5 n dinosaur for twenty vears
before the error was realized

Because the differences are so small,
parallel evolution seems unlikely. The
fenthered form, just barelv a bird, must
have evalved from a dinosaurnian ancestor,
the author feels. Feathers were not for
powered flight, since the skeleton lacks the
large breastbone and other fhight-muscle
anchors of the modern pigeon (helow,
left), They were in part for insulation.
Only warm-blooded animals have insula-
ton. Thos Archacopleryy supports two
theories: warm-bloodedness in dinosaurs
and dinosaurian ancestry of birds. Feath-
erless fiving reptiles, such as pterodactyls
and other pterosaurs, were not true dino-
saurs and are not related (o birds

WL LR WhTUsEE T W RN
=eWBOLIFru T AECTAT, J0R OCALAN jASEST )







IGHTY TONS OF APPETIIE

Illll:.||'-:|;:l' a1 biarts 1 =1 lr.:l.;. |I|-|".-

aurny munchied through forests
NOSTrLES giop 1Ls el supgest a snorkel,
yut its lungs could not have functioned un-
der the pressure of 20 feet of water. Painted
beside thi Upper bone of a forelimb, H., W
Menke of Chicago's Field Museum of Svat-
L el HI-[I-F_.' |'r'!'|-l'-". uncoverthe first STl -
men in 1900, an era when paleontologists
were scouring the American West In a
great competitive bonge rush

marshes, bavous, and rivers. The forests
were made up largely of conifers, cveads,
and ferns during the dinosaur retgnin Juras-
sic and early Cretaceous times {200 to 10
million wvears ago). Gradually the flora
changed to include subtropical hardwoods,
such as magnolia, dogwood, and oak,
toward the end of the Cretaceous Period. All
things considered, the climate of regions
where dinosaur remains have been discov-
red appears to have been tropical to sub
tropical, and only mildly s¢casonal
Viewed in termsof todayv's geography, the
dinosaurs seem to have ranged almost from
Pole to Pole. They have been found mn abun
dance in remons of all continents except Ant-
arctica. Dinosaur remains have been found
as far sputh as southern Argentina (latitude
48°S.1. and their footprnints occur on the 1s-
land of Spitsbergen, well inside the Arch
Circle at close to latitude 80°N
Do not presume, however, that dinosaurs
ranged into high Arctic regions, The conti-
nents occupy very different positions now.
Because of a phenomenon known as seafloor
spreading, earth’™s landmasses have moved
about over the surface of the globe through-
out geologic tme. In the age of dinosaurs,
at is now Spitsbergen was farther from
the North Pole than it 15 today

Different Sizes, Ditderent Shapes

When 1 Deinoniychus m 1964
many people expressed their surprise to me
“Havent all prehistoric animals been
found#” Far from it. Since then, dozens of
otheér new kinds of dinosaurs have been dis-
covered m widely separated parts of the
world—Mongolia, Brazil, China, Argenti
na, south Africa, India, Rhoedesia, Austra-
ha, France, Canada, and several western
states of the United States

The variety of dinosaurs discovered in lit-
e more than a century 1= stagpering. Hig
and little, carnivores and herbivores, lum-
bering quadrupeds and fleet-footed bipeds,
they obviously were diverse in their habits
and habitats, some perhaps warm-blooded
ithers not.

There is no énd to spectacular finds. An-
other Polish-Mongolian expedition to the
(Gobi Desert, in 1965, uncovered the shoul
ders, arms, hands, and rib fragmentsofa
gantic carnivorous dinosaur. The arms m'!-‘l

Narional Creographic, August [W/8



hands measured almost eight feet long! The
hands alone were more than two feet long,
which is why the creature was named Dei-
rocheirus (“terrible hand™), The huge hands
appear to have been designed for grasping
and tearing apart what must have been very
large victims,

The bones of Deinocheirus are very simi-
lar to those of a North American dinosaur,
Struthiomimus (“ostrich mimic”™), except
that thev are more than three times larger.
The arms and hands of Struthiomimus are
only two and a half feet long (pages 174-3). If
Deinocheirus was of the same general de-
sign as Struthipmimus, the missing parts of
its skeleton must have been gigantic. It must
have stood 25 feet tall and was perhaps 43
feet long. That is about the size of Tyranno-
saurns, which, until Deinocheirn: came
along, was the biggest land carmivore of all
time: 18 feet tall, 50 feet long, six tons. But
we cannot know Deinocherrus's size for
certain until other parts of its skeleton are
discovered. Inthe meantime, we do have an
entire skeleton for Tyrannosaurus, and a
six-ton biped seems astonishing enough.

When Supersaurus Ruled the Earth

An even more astonishing find than 1'v-
ramnosauris or Demmocherrus has come out
of Jim Jensen's excavations at Dry Mesa
quarry. Jim has uncovered bones of what
may be the largest dinosaur ever found. As
with Deinocheirus, anly a few bones of this
creature have been dugout so far—but these
include a pair of shoulder blades eight feet
long as well as neck vertebrae nearly five
feet long. These measurements are 20 per-
cent larger than in any previous find. The
bones are from a huge, herbivorous animal
that may have towered to 50 feet and
weighed perhaps a hundred tons—if its
anatomical design resembled that of Brach-
tosanrus or other more completely known
relatives (pages 176-7),

The team in Jim's Dry Meza quarry was
quick to call this animal by the unofficial
name of “Supersaurus.” [t may have been as
much as one-fifth larger than anything else
known among the dinosaurs.

Imagine, if voucan, an animal larger than
the famed Brachiosaurus from East Africa.
Its skeleton, at Humbaoldt Universityin East
Berlin, stands about 40 feet high. A live

A New Look ar Dinosaurs

Brachiosawrus may have weighed 70 or 80
tons, How could Supersaurus, weighing
perhaps a hundred tons, have sustained it-
s¢li? One hundred tons is approximately fif-
teen times the weight of an adult African
bull elephant—an animal that consumes
300 to 600 pounds of fodder every 24 hours
and spends up to 18 hours a day feeding. Are
we to believe that Supersaurus consumed as
much as 15 elephants? It seems totally out of
the question.

Warm-bloodedness Theory Hits Snag

This Supersaurus-elephant comparizon
draws us to the very center of the controver-
sy over whether dinosagrs were warm-
blooded like todav's mammals and birds.
The traditional view is that thev were cold-
blooded, like all living reptiles. If Super-
saurus was warm-hblooded like the elephant,
and comparably active, it would have re-
quired a preposterous daily food consump-
tion. This is a critical stumbling block to the
warm-blooded-dinosaur theory, at least for
the largest kinds.

Warm-blooded birds and mammals can
maintain a high and uniform body tempera-
ture even when environmental tempera-
tures are lower {or higher). They do this by
generating heat internally or shedding ex-
cess heat through such means as perspira-
tion or panting. Such internal temperature
regulation is termed endothermy. Endo-
thermic animals, like the elephant, have
high metabolic rates and are usually capable
of long periods of sustained activity as
compared with modern reptiles. But these
gualities require much fuel: An elephant
consumes approximately its own weight in
food each month,

Reptiles, such as crocodiles, lizards, and
snakes, are cold-blooded—that is, their
body temperatures are not internally gener-
ated but approximate the environmental
temperatures. They are called ectotherms
hecause they are dependent on external
heat—the sun. They control their tempera-
ture by moving in and out of the shade.

Compared with mammals and birds,
most living reptiles have low metabolic rates
and are capable of only short bursts of high
activity. But they can go for long periods
without food. A large snake mav eat onlv
two or three times its own weight over an
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the Utah-Colorade border s the
heart of Dinosaur National Monu
ment. From an elevated gallery, visitors

E".'E".H"n'm DY'S EXCAVATION on

can watchas technicians chip away at rock
to reven] pveritable zoo of fossilized bones
dating from the Jurassic Period. One of the
rare finds: the skeleton of an infant Syiego
sawrig without back fins

What i= now stone was onde o bend Inan
ancient rver where the Hotsam of dimosaur
bones piled wp o be covered by sand
Fhose lavers preserved the thapes of the
hones while minerals exactly replaced the
dissolving matier

The monument Les along extensive gx-
postres known as Lhe Morrison formation,
a mother lode for paleontological studies
for more than a century,

entire Vidr, The moral: More work {either
in generatmmg higher body temperatures or
in greater exercise) requires more fuel
Supersaurus appears a maore plausible
creature viewed as a typical ectothermic

reptile rather than as an endotherm like the
elephant. As an ectotherm, Supersaurus
would have consumed perhaps 300 to 1,000
pounds a day, rather than the 5,000 pounds
it would have required as an endotherm
But this is still much more than an Afncan
elephant consumes. It just does not seem
possible that these huge brontosauriise
animals, with their small mouths and tiny
teeth, conld have eaten enough to operate as
endotherms

Nevertheless, the idea that at least some
dinosaurs, though classified as reptiles, may
have been warm-blooded and capable of

Natonal Geographic. Augusr 1978



a mgh and sustained activity level will not go
away. More than a century ago Huxtey and

Owen—the eminent British scientists—
minted at this when they compared the first
dinosaur finds with mammals and birds,
rather than just with reptiles. Today the
warm-blooded-dinosaur theory iz the
centerpiece of one school of thought. which
sees it as the explanation of the 140-million-
vear success story of the dinosaurs

Erect Posture Points to Endothermy

severgl lines of evidence suggest that
some dinosaurs might have been more like
mammals or birds than like todayv's reptiles
Most dinosaurs walked with the legs held in
near-vertical positions. This same erect pos-
ture is found today in mammals and birds
all of which are endothermic and capable of

A New Loak al Irnosaurs

prolonged activity. 1 have a strong suspi-
cion that this erect posture miyv be related
to high metabolic rates and therefore to
endothermy.

By contrast, most living ectothermic land
vertebrates are sprawlers: thev stand and
move-about with the legs held out to the side
ina push-up posture. Their walk is a side-to-
side waddling, Although crocodiles and
allirators can assume a somewhat higher,
sernerect pose and gait, modern reptiles and
amphibians, with only a few exceptions, are
not capable of fullv erect posture. It hardly
seems 4 chance corrélation that ectotherms
are sprawlers, while erect anmimals are
endotherms.

Lrntics of this reasoning claim that the
erect posture of dinosaurs is & regquisite of
their large size, the most effective means of



supporting great weight. But small dino-
saurs like Démmonvehus, Compsopnathus,
and many others had érect posture, while
certain other large non-dinosaurian reptiles,
such as the dicvnodonts, exhibited the
primitive sprawling stance.

Some dinosaurs, again like Deinonyohus
and alzo the ostrichlike struthiomimids,
were clearly designed forspeed. The bipedal
posture of all theropods and some other di-
nosaurs, by analogy with birds, sugeests
high activity and perhaps endothermy

Bob Bakker of Johns Hopkins finds sup-
part for his theory that all dinosaurs were
warm-hblooded in the relative abundance of
dinosaurian prey to dinosaurian predators.
A given population of prev animals can sup-
port far fewer warm-blooded predators than
cold-biooded ones, He determined that hions
and cheetahs consume their weight in food
every seven to ten dayvs, while a large lizard
like the Komodo dragon consumes its
welght in food only every 60 days

Bakker tallied the flesh-eating dinosaurs
against the herbivorous dinesaurs in late
Cretaceous rock strata and found the ratio of
predators to prey very low, comparable to
modern mammalian predator-prey ratios.
He concluded this was strong evidence of
dinosaurian endothermy.

(f course, his conclusion rests on the criti-
cal assumption that the specimens collected
from these strata accurately reflect the
abundance of the many different kinds of
dinosaurs that coexisted then. Thatisavery
iarge and completely untestable assump-
tion. But an even more serious flaw in this

HAT RAN like an astrich, looked
like an astrich, and maybe even
lived like an ostrich? Struthio-
mimsis, the “ostrich mimic™ of about 8O
million vears ago. Although probably car-
mvorous, this dinosaor had no teeth,
leading tospeculation that it may have eat-
en, among other things, the eggs of fellow
dinosaurs.

As with some obvious fentures, its pelyvis
is not birdlike. Paradoxically, dinosaurs
without birdlike hips gave rise to birds,
while those with such hips did not. How-
ever, when Struthiomimus roamed, birds
had already become established as a diver-
j_!_'-!_':l'lr. ETI"H.I.j'_'I
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Iine of evidence for dinosaurian endothermy
is that it applies onlv to the predators; the
herbivorous dinesaurs could all have been
cold-bloeded.

Dr. Armand de Ricglés of the University
of Paris has explored the warm-blooded the-
ory from another tack. He has found that the
bone tissue of various dinosaurs is similar to
that of manv living mammals but quite un-
like the bone tissue of most modern reptiles.
The correlation i= not absolute, though, and
may not be related to warm-bloodedness or
endothermy.

Body Heant Linked to Climate?

some criticsof the endothermy theory will
go halfway. They concede that some dino-
saurs might have been warm-blooded, but
were unable to regulate body heat internally
and thus were not endothermic. They rea-
son that because of their large size dino-
saurs, once warmed up by basking, would
achieve an almost stable body temperature,
a state called homatothermy.

Thirtv-four wvears ago, in their experi-
ments with live alligators, dinosaur author-
ity Edwin Colbert, herpetologist Charles
Bogert, and phy=iologist Ravmond Cowles
demonstrated that if the large dinosaurs
were cold-blooded hke alligators, they were
probably homoiothermic. The scientists de-
termined that the larger the basking gator,
the slower the rate of heat absorption and
heat loss. Thus, the much larger dinosaurs
of the Mesozoic Era, in a warm and equable
climate, very hkely had warm and nearly
uniform body temperatures, without neces-
sarily being endothermic.

Other quite different evidence may he
viewed as supporting their work. An inves-
tigation of the curious bony plates along the
back of Stegosaurus by students fames Far-
low and Carl Thompson and Professor Dian-
iel Rosner of Yale's engineering department
came up with a surprise. The bony back fins
of Stegosaurns have long been regarded as
protective arimor against predators. Farlow
discovered that these plates were penetrated
by a complex network of canals that must
have contained large blood vessels. What
function could they have served?

Professor Rosner, an expert on heat trans-
fer, carrned out experiments on a simulated
Stegosauwrus model and concluded that the
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double row of staggered bonv plates could
have functioned as convective heat-loss fins
ta cool Stegosaurus off (page 183). Project-
ing high above the back, the bony plates,
perfused with “overheated” blood after
strenuous activity, would be cooled by the
breezes—functioning much like the vanes
and baffles of an automaobile radiator. The
staggered, or alternating, arrangement of
Stegosaurns's plates, never satisfactorily
explained before, happens to be a more
cifective cooling arrangement than plates
symmetncally paired. Though this investi-
gation does not prove SEEEosaNris WAS En-
dothermic, it does suggest a frequent need

(ATIR INEGDE | WET

MONSTER OF MONSTERS,
whaose shoulder blade alone islong-
er than discoverer Dr. James Jen-
sen (rightj, was unearthed at Dry Mesa
quarry in Colorado, Although only this
bone and several others have been found,
they justify ite nickname, “Supersaurus.”

If, as seems probable, Supersaurus was
a four-footed herbivore built along the
lines of Brachipsawrus, it thus becames the
biggest of all dinosaurs,; as shown ina con-
jectural drawing (above) with & Brachio-
sawrus and o man for comparison.

Supersaurus may have weighed as much
as a hundred tons—equal to a herd of 15
African elephants. If so, it becomes the
largest land snimal of all time and
outweighs most great whales.

Nationa! Geographic, August 1978






to shed excess heat—and that is one critical
aspect of temperature regulation.

These various lines of evidence have led
some paleontologists, especially Robert
Bakker, to conclude that dinosaurs might
have been true endotherms. If that were the
caseé, thev waould have been free of one of the
constraints that all living ectotherms must
deal with—dependence upon external heat
sources to warm up to optimal tempera-
tures, The major stumbling block in this,
though, is that an endotherm reguires more
fuel to generate that heat. And that leads to
improbable daily food consumption for an
endothermic Supersaurus-size animal, as
we have already learned.

Personally, I doubt very much that all
dinosaurs were endothermic. Many, or
most, probably were warm-blooded as a
consequence of subtropical climates and
thermal inertia imposed by their large size,
The theropods, however, and especially the
smaller kinds like Compsognathus, Deinon-
yohus, and the struthiomimids, [ suspect
may have been true endotherms. Notice that
the theropods are the only dinosaurian
group to which all the above lines of evi-
dence apply. And add to that the evidence
that Archacopieryx and other birds evolved
from a small theropod dinosaur.

The "Great Dving”': Why Did It Oceur?

The possibility that birds are surviving
dinosaur descendants raises the ultimate
question: Why did their ancestors and all the
other dinosaurs become extinct? What
caused the “great dving”? One theory that
appeals to me is that of Professor Lorns Rus-
sell of the Royal Ontario Museum in Toron-
to. He postulated that the dinosaurs were
warm-biooded, but that unlike birds and
mammals, they lacked an insulative cover-
ing such as hair or feathers, This conclusion
has been borne out by fossil specimens
showing impressions of dinosaur skin.

According to Professor Russell, as earth
temperatures declined from near-tropical
levels toward the end of the Cretaceous Peri-
od and became more seasonal, dinosaurnan
temperatures also declined. Without insula-
tion, dinosaurs could not retain their blood
heat in the longer and colder winters, and so
perished. All reptiles that survived the crisis
at the end of the dinosaurera, such aslizards
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and snakes, were cold-blooded. Mammals
and birds may have survived because they
were endothermic and insulated,

But why didn't the dinosaurs simply mi-
grate to more hospitable environs as the cli-
mates deteriorated? Tropical conditions
must have persisted somewhere at low lati-
tudes. Perhaps some did migrate; perhaps
they were able to survive for a ime in tropi-
cal latitudes.

Professors Leigh Van Valen of the Uni-
versity of Chicago and Robert Sloan of the
Universitvy of Minnesota believe that in
North America, at least, dinosaur extinc-
tions may have occurred slightly later in the
south than in the north. But they, along with
Dr. Nicholas Hotton of the Smithsonian
Institution, attribute extinction to gradual
replacement by mammals, rather than di-
rectly to cold weather.

At the same time that the dinosaurs were
dying out, a dramatic extermination of other
life forms occurred. In the sea the reptilian
sea monsters disappeared, together with
the coil-shelled ammonites, relatives of the
modern squid and nautilus. Massive extinc-
tions occurred in the sea's microscopic
planktonic life. On land certain plants van-
ished, and the flying reptiles disappeared.

Some experts attribute these extermina-
tions to sudden, severe cold weather—
whichseemsto  (Continwed on page 152)

OWARD THE END of the réizn of
Tdinnﬁmlﬁ. there flourished & group of

large duck-billed plant eaters bearing
a great variety of bony skull crests. In Co-
rythosaurus, an air passage ran from the
nastrils through the Bill, up into the crest,
and exited in the back of the mouwth. The
passage may have allowed breathing while
eating. This would have been an advan-
tage had the animal been a constant feeder,
as the large battery of teeth suited to grind-
ing suggests.

The passage may also have contributed
to an acute sense of smell—to warn of pred-
ators or, as with the shape of the crest, to
aid the animal in recognizing others of its
own kind,

Once thought to be strictly aquatic, the
duck-bill dinosaurs may have been land
hrowsers, perhaps favoring riverbank
hahitats, with a taste for pine needles.
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many it 15 Bromtosaurus, also known
as A patosanrus, that springs to mind
when they think of dinvsaurs. For paleon
tologists, this 70-foot, 30-ton beast and its
itk present serjous problems for thinking
all dinosaurs could internally regulate
their body temperstures as do mammals
Bromtosawrius had no special feeding

F.-\JH'HLI.-’LR BUT PUZZLING: For

National Geographic, Awgust 1978
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reinforce Loris Russell's hypothesis. But
what could have triggered it, especially after
tens of millions of vears of nearly uniform
subtropical climate?

Dr. Dale Russell of the Natonal Muse-
umsof Canada in Ottawa(he 1s norelation to
Lons) has a theory, He and other scientists
have attributed these biologic disruptions to
& supernova explosion—iike that ol the
(‘rab Nebula witnessed by Chinese astrono-
mers in the vear 1054

According to their theory, A closer supér-
nova explosion, within one hundred or so
light-vears of our solar svstem, could flood
earth with excessive cosmic radiation for
several decades. This might be lethal for
many creatures, especially the large forms
unable to burrow or otherwise shield them-
selves, ln addition, absorption in the upper
atmosphere of high levels of X rays pro-
duced by the explozsion—perhaps ten thou-
sand times the normal influx—<could result
in extreme atmeospheric turbulence along
with severe temperature imbalance. Water-
saturated air would be displaced into high
altitudes, where ice crystals would form.
The ice-laden upper atmosphere would re-
flect pway much of the sun’s heat, causing a
sudden and perhaps long-lasting drop in
garth temperatures

Another view of the great dving relates to
plate tectonics, or seafloor spreading. Re
alignied conlinental masses could have

0 BEAT THE HEAT, the ungainly-
looking Stegosaurus (righti may have

perfected a natural radimtor. Laced
with channels for blood flow, 1ts back fins
are placed alternately rather than in pairs
Wind-tunnel tests on a model showed this
to be the most effective array for dissipat-
ing heat, The spiked tadl s degree of mobil-
ity is uncertain, Pechaps 1= evil appear-
ance was deterrent enough
Dinosaur bone sections(lefl, top) shown
under low magnification (lett, middleiare
perfused with pathwave called Haversian
canals similar to those found in human
bane (hottom), There they play & critical
part in blood chemistry and, perhapz, me
tabolism. Though such canals supgest high
metnbalism in dinosaurs, thev do not
prove 1t Some reptiles have canals; some
mammils lack them.






caused changes in oceanic and atmospheric
circulation patterns, with disruptive effects
on worldwide climates. Seafloor spreading
could also cause fluctuations in sea level that
wotld inundate or drain low-lving continen-
tal regions, changing their climates. [ doubt,
however, that this scenario fully explains
the demise of the dinosaurs,

Robert Bakker has suggested that it was
not really the climatic effects of sea-level
changes that created havoc with the dino-
saurs. It was rather the lack of diversity in
the land habitat created by the withdrawal
of the seas. As he seesit, this led to produc-
tion of fewer descendants to carry on the
lineages.

No one knows what did the dinosaurs in,
but I favor the cooling-environment hypoth-
esis, whether the cold was caused by shifting
continents or by an exploding supernova—
or a combination of both.

If Professor Lons Russell 15 right—that
dinosaurs were warm-blooded but without
insulation, and failed because of cooling cli-
males—ithe early survival and ulttmate suc-
cess of birds is understandable. Feathered
Arvchaeopteryy was likely warm-blooded
and probably even endothermic—able to
regulate its temperature internally, Insula-
tion made the difference. While larger unin-
siflated dinosaurians perished, feathered
descendants of the small theropods were fit
to weather the rigors of “winter,”

Flying Dinosaurs and Multi-ton Birds

The concept of birds as modern descen-
dants of dinosaurs has provoked some
amusing thoughts, though they have been
offered in all seriousness. Two converts to
the dinosaurian-origin-of-birds theory have
proposed that our formal classification of
birds and dinesaurs be changed: Birds, now
in a class of their own (Aves), should be re-
duced in rank and made a subdivision of the
class (new elevated rank) Dinosauria. The
reason given is that birds are nothing more
than “flving dinosaurs. " Another suggestion
is to include birds and their ancestors in a
single class—that 15, to classify all carnivo-
rous dinosaurs as birds!

While I am delighted to have this support
of my theory on bird origins, I prefer not to
think of vour canary asa dinosaur, or M yran-
mosanuris as a bird. []
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EFORE WANDERING into obliv-
jon, the armored Triceraiops had
emerged as an ambling fortress with
mouth parts umiguely adapted to feeding
on fibrous plants like palms. The turtle-
like beak could rip fronds; then teeth
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specialized for shearing could chop them
fine enough to swallow

Tricevatops and other dinosaurs van-
ished about 65 milhon years ago, Final ex-
tinction may have taken several thousand

of several million vears. A cooling climate,

sped by the effects of an exploding super-

NoOYa, THday nave done LOET 1IN

Long suppressed, mammals bégan to fl
thie ecologpcal niches vacated by dinosaurs
But birds, their insulating feathers adapt

ed for flight, survived




Aluminum,
the Magic Metal

By THOMAS Y. CANBY
Photographs by JAMES L. AMOS

BT KalhoMAL SRR, FHIC T F]

T IS 1942: A Nazi U-boat surfaces in foggy darkness off a lonely Long
Island beach and four invaders land stealthily. Armed with sophis-
ticated explosives, the saboteurs seek to cripple America’s bur-
geoming air armada. Among their targets—aluminum smelters in
New York and Tennessee. Their plan-—destroy the cables that

carry electricity for processing the aluminum. Long before power can
be restored, the molten metal will solidify in the furnaces so that only
blasting can remove it, knocking out the smelters for months.
Before the enemy agents can strike, the FBI scoops them up. Butthe
lessan is clear. The light, shinv metal that began its working life as
kitchen pots and pans has emerged as a sinew of industrial society.
Discovered a mere 150 vears ago and manufactured commercially
just half that long, aluminum today ranks behind only iron and steel
among metals serving mankind. The key is incredible versatility.
The same filmy metal that makes our kitchen foil (last year we un-
rolled 20 billion square feet of it) serves as armor for Uncle Sam's battle-
field tanks. The stuff of lawn chairs and Little League baseball bats
alen forms the vitals of our air and space vehicles—most of their skele-
tons, their skins, even the rivets that bind them together
Versatile? Spread less than an ounce of aluminum over a thin Myiar
sheet and it keeps a sleeping camper snugly warm; spread just a few
ounces over an asbestos suit and it keeps a fire fighter “cool.” Mix pul-
verized aluminum in a iquid medium and it forms a durable paint; re-
duce it to powder and it becomes rocket fuel and a high explosive.
Look around. The magic metal clads trucks, trains, houses, sky-
scrapers. Look seaward. Aluminum ships in swelling squadrons
cleave the waves, from trawlers to pleasure craft; five of the seven
vachts fighting for the 1977 America’s Cup raced on aluminum hulls
Glance overhead. A vast web of aluminum transmission cables

Aircraft to bicveles to coats and on to dppers—aluminum
spans alphabets of useful items in ingendous designs.

Paris conturier Paco Rabanne created this aluminum and
velvet coat, modeled at the Musée de I'Armée
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feeds the nation's vital electne power grids
ier ages of homan de
velopment have taken their names from the
distinctive material that nurtured them—
Stone, Bronze, Iron-—there are those who
believe our era may be called the Alummum
Age. Cultural analvst Lewis Mumford ob-
serves that just as the industrial revalution
transmuted “clumsy wooden machines into

stronger and more accurate iron ones, a
tack of 11_1rj;'.:n iz 1o tranzlate :."'llf"..'f.".'_'-. iron
forms into lighter aluminum ones.”

Behind aluminum’s versatility he
ties 50 diverse thev almost <eem to belong to
several different meta

For example, in pure form aluminum is
soft enough to whittle. Yet its allovs
can possess the strength of steel, though only
a third the weight. Thus when sculptor
Alexander Calder destgned his last mobile—
a soaring creation 80 feet long—his choice
of aluminum over steel slashed two tons
from its weight. Aluminum also assures the

Indeed, just as ear

AT r-

masterpiece virtual immortality: The n-
stant the metal is exposed to air its surface
acquires a transparent film of “rust” thal
spgls the interior against further corrosion.

Consider a few more of aluminum’'s use-
ful properties. PFarmers throughout Gthe
south and the southwest, knowing that
cows give more milk when cool, nail heat-
reflecting aluminum roofs on their dairy
barns, Homeowners cherish aluminum sid-
ing and gutters, whose durable surfaces can
keep paintbrushes on the shelf 15 years or
more. Food and beverage packagers revel in
a metal so chemically stable that it doesn't
react with most foods,

Globe-girdling Strand Possible

No other metal so obligingly takes the
mvriad shapes that meet our everyday
needs. You can roll aluminum and forge it
saw, slit, and shear it, and shape it by ex-
truding—forcing it through a die of almost

any shape, much as vou squeeze toothpaste




through a tube. By drawing aluminum, you
can wind a wire so spiderweb thin that a
strand weighing only a few hundred pounds
could stretch around the world.

Cast in somany roles, aluminum natural-
lv presents some paradoxes, Among them:

* The smelting process guzzles wvast
amounts of energy; a medium-zize plant in
Montana gulps nearly a third of all the elec-
tricity consumed in the state. Yet aluminum
offers a shining hope for energy conserva-
tion, Once made, the metal can be recveled
over and over for only a fraction of the ener-
gy used in making it originally. Also, by put-
ting our overweight autos on a strict alumi-
num diet, we can drastically reduce their
welght and thus their thirst for gasoline.

* Half of those beverage cans that glitter
50 malevolently in the litter along our road-
sides are aluminum, vel they help shape a
new environmental ethic. Spurred by offers
of cash for recyeling, Americans last vear re-
turned an incredible six billion cans—one of

To foil heat, utilize aluminum's reflective
quality. Inside an asbestos suit coated with
aluminum (above), a fire fighter at Cha-
nute Air Force Base in Illinois experiences
gsweaty but tolerabile 857 to 100°F. The in-
lernn of jet (uel mges at J000°

An Enplish doctor invented the Silver
Swiddler (lefl), actually o thin film of alu-
minum bonded 1o polvester, 1o conserve
body heat in premature or sickly babies.

If aluminum reflects heat, why use it io
cooking utensils# In direct contact with n
heat source, the metal is an excellent
conductor



World's lightweight champion in the
long-distance transport of electnoty, alu-
minum has wvirtually replaced heavier
copper in kigh-voltage power lines, Unen-
ergized alominum wires wrapped around
steel cores are inspected at 8 Bonneville




Power Administration facility near Maoro,
Oregon (above). Dams along the Colum-
bia River system provide a third of the
power needed for U. 5, aluminum smelt-
ing—pound for pound the heavvweight
electricity user among major industries,

AEEENE RO ETE) LLEFT

To leave an Idaho farm and wilderness
area relatively undisturbed, as well as to
cut costs, the Pacific Power & Light Com-
pany airlifts aluminum towers (left), only
about a third as heavy as conventional
towers of steel




| MIXING Crushed and mixed
with caustic soda, bauxite (aluminum
o~ orel |s pumped Into huge digesters,
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MIXER
B EAGESTER
e

Under high prassure and
heat, the caustic soda
dissolves the alumina, or
aluminum axida, In the
bayuxite to form ecdium
aluminate.

PRESSURE REDUCER
AND HEAT EXCHANGER

3 CLARIFICATION
Whila tha sodium aluminate
remalns In salutbon, fron
exides and other salid
Impurities drop to the
bottom of Lthe suttling
tank, where, as red mud, SETTLING
they are pumped to & TANK
disposal pond

=—— RED MUD TO DISPOSAL POND

every four aluminum cans manufactured.
» Scoop up ahandful of soil in vour back-
vard and yvou probably hold a fair amount of
aluminum, for it forms a 12th of earth’s
crust., Yet most of the nchest ores are con-
trolled by an azzociation largely composed of
Third World nations. U. 5. policymakers
include aluminum among such sensitive
strategic materials a2 oll and cobalt

“Contrariness” Put OIF Discovery

How could the most abundant metallic
clement on earth remain 50 long undis-
covered? The answer is that this obliging
metal 15 also extremely contriary. As early as
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2 DIGESTION \

__Refining bauxite to alumina. ..

CAUSTIC SODA —
SCLUTION :

[

¥ 5 CALCINATION

The aluminum hydraxide
erystals are roasted at
maore than |BOO'F to
remove tha water, A fine
white powder, alumina,
remains — half aluminum
and half oxygen —ready
for transport to a smelter

PRECIFITATORS

L 3

THICKEMNER

£ PRECIPITATION
After the liquld sodium
aluminats is further cooled.
It is agitated and seeded
with aluminum hydraxide
crystaly. Thase form larger
crystals, which gradually
esttle out of the solution.
Seed crystals and sodium
aluminate remaining in
solution are recirculated.

FILTER

the 1700's European chemists realized anin-
visible metal lurked in certain soils they
called clays. Later a particularly rich source
was found in southern France, near the me-
dieval town of Les Baux—thus the name
bauxite, as all similar ares are known,
But unlike long-familiar copper or iron,
aluminum does not occur naturally inmetal-
lic form, It exisiz only in combination with
other elements, primarilv oxvgen, with
which it forms an extremely hard oxide
known asalumina. When tinted by traces of
other elements, alumina can take the form
of gems such as rubies and sapphires.
The challenge of liberating this “metal of

National Creographic, August [978
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smelting alumina to aluminum €. @@
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© REDUCTION

The alumina is dissalved

in & moitan cryolite bath
that acts as an electrolyte,
in which a powerful
eisctric current wrasts

aluminum from the oaygen.

Malten metal settlos to
the bottom of the pot.

ALUMINA
SUPPLY
HOPPER

CARBON
ANODE

CARBON
LINING
ICATHODE

CRYOUITEBATH

T ALLOYING

Carried by erucible to

a furnace, aluminum s
alloyed with small amounts
of other metals, Copper
adds strength; maghasium
imparts additional marine-
corrasion resistance.

BUS BAR

L

REDUCTION

| =
i

CRUCIBLE

O RECYCLING
MNearly indestructibls,
alumimum can be remalted
ever and ovar. I:F.I.‘Fll:nd|l'=5
on energy used to callect
and transport cans and
scrap, recycling saves
up to 95 percent of the
= ' ehergy usad to maks
aluminum frem bauxite.

ALLOYING AND
HOLDING FURNACE

8 CASTING

Mokten aluminum s

cast into various shapes,
from 20-ton roliing ingots
for shaet metal to four-
pound alloy ingots for
further casting.

ROLLING
EXTRUSION INGOT

INGUTS

MOLTEN ALUMINUINM

clay” defeated a procession of European
chemists. One, Sir Humphry Davy of En-
gland, nevertheless gave the elusive metal a
name—aluminum, His spelling prevails in
the U. S, and Canada; almost everywhere
else 1it's spelled aluminium.

In 1825 Danish phyzicist Hans Christian
Dersted, already famous for discoveries in
electromagnetism, turned his genius toward
isolating the stubborn metal. Treating alu-
mina with carbon and chlorine, then an
amalgam of potassium, ke at last obtained a
mix of aluminum and volatile mercury. Boil-
ing away the mercury, he suddenly gazed in
awe at the long-sought guarry—a minute

Aluminum; The Magic Metal

PRIETHES: BF VIEOET HiZS
ECRENAEH BY BONE . N
Sl STOCREMSIT A8 THEIRION

ER30ONR

residue of powdery metal that *in color and
luster somewhat resembles tin.”

Now scientists turned to the task of pro-
ducing the metal in commercial quantities.
Cnce again it proved stubborn. Napo-
leon III, perhaps envisioning his armies
equipped with lightweight aluminum hel-
mets and breastplates, personally promoted
the research. Production costs dropped, but
aluminum remained a semiprecious metal

And so it wasin 1884, whenthe U, 8, pre-
pared to dedicate the newly completed
Washington Monument. Tocrown the great
obelisk in Washington, D. C., a metal-
lurgist created a gleaming pyramid of
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Stained rast red
plumina-rich bauxite
mine (ahove) owned b

Jamaica near Mande
ten other bauxite-pro
up the International Bauxite

raniged 1n 1974, which

prices for its o

With members as diverse in interests as
Australia an ivia, the IBA faces
difficulty in achieving united action. >till

and individusl coun-

| i

{oretgn-owned mines and ralsed the levies

0N DAUXILE EXPOTLS

"We want to sell bauvxgte,” Henrt A M
Guda (right). then secretarv-peneral of the
IBA. told the muthorin Kingston, Jamaica,
"IVT 1T o nky MOKES SRSt o us Lo 20l the

Most IO oUr resources




Hungrv for aluminum but lean on ricl

bauxite deposits, the United States digs
into itz own backyard for other alumina-
waring substances. There's no shortag

Constituting B percent of the earth's crust

aluminum s the most abindant of metals,
ks W |J TR RN ||| II" '|:|r|1l"'I [ Ir':_ HALUCE ll-'l
manufactiure aluminum, vou must fArst
have plumina,

Billionse of tons reside 1n Kaolin in Geor-
gia, anorthosite in YWyoming, alunite in
Litah, Becaose these materials contain less
plumina than bauxite does, the problem is
(o find ways to proces: the metallic ores
canomiacally

In Boulder Citv, Nevada, a 7. 5. Bu-
retl of Mines miniplant—bigger than &
laboratory, smaller than a production unif

peks an economically feasible process

for freeing alumina from kaolin (right




The heat's on at Eastaleo Aluminum
Company in Fredenck, Marviand, as maol-
F' [lows from & star
h into vertecal maolds, where it
are later reheated
through dies—toothpaste

pake everyihing from bing to

tem dlmmanim at 1500
shaped troug
salidifies
and forced
stvle—to
spctions [or subway car bodies

Fhe cviinoers

ired ounces ane of Lin
assembled, Before the

aluminum—at a
largest chunks ever
ceremony il sat in & window at \
New York City, awing sidewalk throngs

Today, when voureve climbs the 555-fool
stone shaft, it comestorest onthatsame alu
minum apex, still intact after nearly
tury of battenng

By a series

aluminum

i & BE)

A -
W e etements (page 207 )
of unhkely coincidences the

about to dawn

A W3

Woodshed Laboratory Led o Discovers

[I |1H' :|'.ll-e'r -ll||l'|__".' LOWT I'i.
student Charles Martin Hall
abses=ed with finding

Yherhin,

LIhin, g AIme
d.il ||||"l-,|‘ll.'|'|'-i'-.-!' W .1_'- Lo
produce aluminum. On graduating, the
slight, Intense son of a Congregationalist
minister s¢t up fcrude lJaborptory ina wood
shed behind the parsonage. His equipment
included a =skillet, a secondhand gasoline
and homemare crucibles

=LOve

Hall chose the process known as electroly-
current—in his effort
. The techmgue harl

hry Dlavy eighty yvears be

gis—=the use of electrnc
i teolate the metn

failed Sir Hump

but the vouth added a step: Before
hing the current,
mina in a molten selvent known as crvolite
i February 23, 1886, a few months after
his 22nd birthday, Hall connected a batten
to a crucible of alumina-cryolite selution
Then he let the wrnthing currenl work
When the mix cooled, he shattered the con
realed mass. In it glinted a cluteh of silven
pellets—=4the séeds ol an indusiry {page 93]

Incredibly for an event

lOore,
.1_' ||,| =-|||'-.| i i!lll' ._-.I'II-

0 long in coming
nlmost the
same moment. this time in Gentillv, Fi
Like Hall, Paul L. T. Héroult was 22 véars
old, worked 1n a makeshift nb—1nhis was
tucked in a tannery—and also used molten
crvalite to dissolve the alumina

the strange parallel, both inventors died the
| 214

the same discovery occurred at

Completing
= TIE
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I o Hil|

e world's alumiinum
Tak-

Todav virtually all
smelted by the Hall-Heéroul

IngE the |

L DFOCESS
place of their = e Cru ibles and
batteries, preat steel vats arranged o long
potlines hold the dissolyved alumina, and
powerfild electric currents tear [.ast
vear Hall-Heroult smé
world poured 16
thairel of 1t int

[he infant i

LPELER
lers around e
mitllion fons of Aluminum, i
e United States
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by (Charles
Hall depended upon ngredients
hauxite, which could be mine J In Arkansas
guantity, and abundant electrl
CNErgy *.:u refine it. By chance, the evolation
of electric power virtually paralleled that of
aluminum. When the United States 1irst
spun to hie

plant
fledgling

Hall's
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at Niagara Falls
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company was among the first customers

“Our needs today are the same as they
were then—bauxite and energy,” said Al
fred M., Hunt, a vi 1_'-|_l_"l_'_-i-J|:jH af Alcoa. the
Aluminum Company of America
His firm is the direct descendant of the enter-
prise based on Hall's discoveny

mighty

Niagara Falls Wasn't Enoagh

“aoon wit needed more power than Niap
ara cowlg supply,”’ he explained, “and we
built our own hyvdroelectric plants from
SLATTINE
plugeed our smelters into the hyvdroelectric
taciities burgeoning along the Columbia
Hiver in the Pacific Northwest. Todav that
area accounts for a third of all the aluminun
manutactured in the U, 5,

LCanada to Tennessee n 193%. we

Altiminum: The Mi Arid Il.ru_ il

could tace power cutbacks.

t.hi-{-':"

“We've developed natural-gas fields and
lignite deposits in Texas, purchased coal

fields in Rentucky and Indiana, and tapped

the hydroelectric resources of Norway, We

also developed hydropower in Surinam, l'o-

day the industry, which uses one percent of

the nation’s total energy budget, generates a
quarter of the electric power it consumes

In the early diovs |
ment, aluminum
CUstomers i

Lron i'1'!'|'|"-ir.‘r'|‘.-||I.|I]-'. dams. Now. R

, s
il OVERronower deve |l|jl

smelters were welcome

ir surplus power genernted by
compet-
Ing demands of residential and other users
soar, the aluminum companies encounter

resentment of their heavy consumption and

rIII' oW -'l-::'!.| Fi'. i:_"- FAaLes 'l:flr:'h ||.-.'|. _-|l[-'.-:_';'| (L T1L1-

S OIME
in 1977 droughi

cized as amounting to public subsidy

| &5




Prince among metals just a century ago,
aluminum teamed up with gold in a helmet
(above) worn by King Frederick VII of
Denmark, and in a baby's rattle made for
the son of Napoleon I {facing page)
Aluminum became & commoner in 15886
when Ohio inventor Charles Hall passed
an electric current through aluminag dis-
solved in cryolite and produced pellets of
the metal (below). At aboutthe same time,
in France, Paul Héroult also discoverid
the process—which today produces virtu-
ally all the world's aluminum. Hall helped
form a small company in Pittshurgh
known now As
Company of America

Aleaop—the Aluminum

dgifnm

in the Pacfic Northwest curtalled power
production, forcing plants to close potlines.

“Long before the energy crisis started,”
Mr. Hunt reminded me, "we were searching
for ways to cut consumption. Since 1940 the
industry has reduced by a third the amount
of electricity needed during smelting. Also,
Alcoa scientists developed a new smelting
process requiring 30 percent less energy than
the most efficient Hall-Héroult plant. In
1976 we opened a demonstration facility
in Palestine, Texas.™

The Alcoa process, using chloride instead
of fluoride in reducing alumina, could also
alleviate a vexing pollution problem that
the industrv has stnived to overcome. De-
cades ago farmers noticed that vegetation
near smelters sometimes became blighted,
Worse, cattle that fed on affected plants be-
came lame, and their teeth began wearing
down rapidly. News reports dramatized the
plight of afflicted animals, and court cases
known as "cow sults” ensued. | he pollutant
proved to be excessive fluoride emissions
Manv companies sought to control such
emissions, and today antipollution devices
are prominent features at most smelters

Caribbean Baronv ol Bauxite

To inspect a bauxite mine, [ visited the
Caribbean isle of Jamaica. From this small
nation, less than half the zize of my native
Marviand, comes nearly half the 12 to 15
million tons of bauxite that U. 5. plants de-
vour each vear. U. S.and Canadian refiner-
ies on the island process another six million
tons into alumina. As & result, Jamaica
ranks second oniy to Australia among ex-
porters of bauxite and alumina

Raw, red bauxite showed in road cuts and
plowed fields as I traveled Jamaica's tortu-
ous roads toward mines of the Kaizer Baux-
ite Company, subsidiary of the giant U. 5
aluminum and chemical firm. From the
crest of ¢ach successive ridege | saw another
vallev emptied of bauxite. Some had been
small pockets that vielded a few thousand
tons, some huge basins that had disgorged
millions; Many mined wallevs showed
grassy floors—beneficiaries of reclamation
laws enforced since the early 1950,

American geologists estimate that a bul-
lion tons of bauxite still can be scraped from
the izsland’s limestone skeleton. Jamaican







The magic metal plavs second Hiddle |

iwkets and bhaseball bats are =n hite, T'rving an alumimom violin made in Cier-
wany in the 1930%, now owned by Alcoa, concertmaster Frite Segal of the Pittsburgh
Svmnphony callisd its 1one “surp rly EDO it returned to his Stradivaros
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relatively poor, and they want to process the
hauxite to create jobs and capital. But if we
had to import only alumina, or worse vet the
finished metal, the effect on our balance of
payments could be catastrophic,

“Further, several of the bauxite countries
ar¢ taking over operations within their
boundaries, Guvana recently nationalized
the¢ substantial Revnolds holdings there.
And Jamaica. . . ."

Jamaica Flexes Some Muscle

By all accounts the great corporations
find a worthy adversary in small Jamaica,
In 1974 it hiked taxes fivefold on bauxite,
and tied future taxes to U. S, aluminum
makers’ prices. Now Jamaica is peaceably
but relentlessly hammering out agreements
for part ownership of the AGrms' invest-
ments, totaling nearly a billion dollars

“Also,” admonished Kirby, “don't forget
the IBA."

Fatterning themselves after the ail na-
tions, 11 o¢re-producing countries have
joined hands as the International Bauxite
Association. The members control 73 per-
cent of all bauxite production-—a higher pro-
portion than that of oil controlled by
the Organization of Petroleum Exporling
Countries—OPEC.

“They've already agreed on a minimum
price,” Kalph told me. “There's no telling
what lies ahead.”

To find out, I sought out the sécretary-
general of IBA in his elegant office m Kings-
ton, Jamaicn, Henri A. M. Guda (page 194)
was suave, articulate, and—to a citizen of
the world = biggest bauxite-buyving nation—
somewhal reassuring,

“It only makes sense, of course, to get the
mast for our resources, ' said the tall, slender
native of Surinam. “Most of our member
nations are capital-shy, and either we ask
for handouts from Big Brother to the north
[the U. 5.] or we try to belp ourselves.

“But we know we can’t price ourselves
out of the market. Above all we want to sell
bauxite; we don't want 1o leave it in the
ground.”

In this high-stakes global game, the TJ, §.
is not without @ trump card or two. 1 got a
peek at a hand during an extraordinary ren-
dezvous of industry and Govirnment in the
desert town of Boulder City, Nevada.

Aluminum: The Magic Metal

Around a long table satl spokesmen for
aluminum titans here and abroad—Alcon,
Alcan, Revnolds, Kaiser, Anaconda. Alu-
max, and others. With them sat representa-
tives of companies that depend on alumina
for making furnace linings and other non-
metallic products, and & Buresu of Mines
delegation headed by Ralph Kirby,

One by one, Government and industry
spokesmen brought their colleagues up-to-
date on their workin the desert. They spoke
their own language, using terms such as
sparging, elutriation, and centrifuge cake.

Finally the group adjourned to a nearby
building to inspect the apparatus they had
been discussing—a complex maze of pipes
and tanks called the miniplant. Jointly fi-
nanced by the bureay and the companies,
the miniplant is an experiment in processing
domestic, non-bauxitic ores into aluming—
making aluminum without bauxite.

“We think we now have the technology Lo
do it," said Kirby, “and the cost begins to
look competitive with baoxite "

In a nearby bin I examined one of the ores
on which they pin their hopes—a fine white
Georgia clay called Kaolin, Mammoth de-
posits lie a few score feet beneath Georgia’s
famous red field clay, in a great arc stretch-
ing across the state below the fall line.

“"We estimate anyvwhere from one Lo five
hillion tons,” Ralph explained. “No one
really knows. [t averapes about 35 percent
alumina. two-thirds the richness of typical
hauxite. At present rates this 1s enough to
supply the U. 5. for decades. Several alumi-
num companies are buving up land, ™ Ener-
gy requirements, though, would be substan-
tinlly higher, and many experts fear the
impact on the environment.

Even Fly Ash Could Work

Georgia kaolin, 1learned, represents only
a fraction of the nation's potential ores
Huge reserves of aluminume-rich rock
known as alunite and anorthosite lie in Wvo-
ming, Utah, and other parts of the West.
Laterite, a low-grade bauxite, occurs in Or-
egon, Washington, and Hawaii. Aluminum
lurks in western oil shale and could someday
become a petroleum by-product, Even fly
ash from the nation’s copl-hurning furnaces
could become a source of aluminum.

Turning to the business world, 1 found
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executives confidently eyveing a tempting
market, the voluptuous American auto. |
learned the logic of it from one of the alumi-
num industry's leading figures, David P
Revnolds, head of the giant Virginia-based
firm that bears his family's name. T felt for-
tunate to catch him; the next week he would
be off to Brazil, lnoking into bauxite

“The oil crisis of a few vears ago.” he ex-
plained, “underscored the relationship be-
tween weight and energy consumplion. It
takes energy to move welght; EPA figures
show that a 4,200-pound car gets only 17
miles to the gallon compared to 32 miles fora
2,000-pounder. With mileage requirements
going up, weight must come down, To us
this means more aluminum parts,"

Aluminum Car Parts Cut Gas Guzzling

The genial executive strode to shelves
crammed with aluminum wares that gave
his office the flavor of 2 retail store, “We're
already producing aluminum parts," he
said, jabbing a finger at assorted bumpers,
pistons, grilles, and trim (page 205). “This
vear's automobiles carry more than & hun
dred pounds. We think theyv'll have close to
two hundred by 1980, This will reduce a
car's weight by 450 pounds and save six hun-
dred gallons of gas over ten vears

"And don't forget: The more algminum in
the vehicle, the more value it will have on
the hoof when it comes to recycling.”

Recveling, How alluring the prospect,
how elusive the goal. The litter and land-
fills of our throwaway society stand as a
reproach 1o a way of life we know to be both
wrong and immensely costly, Americans,
notes the National Association of Recveling
Industries, spend about four billion dollars
each yvear to discard 140 mitlion tons of salid
wiaste rich in recyolables,

In reality, of course, we have alwavs

Subduing the waves, asluminum alloys
not anly combine lightness with strength
but stoutly resist salt water's corroding
bite. Tenacions, built by Palmer Tohnson
Inc. and skippered by Atlanta sportsman
Ted Turner, drives to windward in last
vears Miami-to-MNassau race with an alu-
minum hull, deck, and mast. Turner also
piloted the aluminum vacht Courageons to
.

!.__

itory in the LG Lerica’s Cup rac



practiced a degree of recveling. The Bible
speaks of beating swords into plowshares—
recyveling them; the Liberty Bell iz cast of
branze twice melted down from earlier mod-
els. Today recycled waste vields nearly half
our lead, 20 percent of our copper, and 5 per-
cent of our aluminum.

To &2 homeowner watching a truck haul
awiy his voluminous trash, however, grass-
roots recyveling seems long in coming. But
there are those who believe that a recycling
society 1son the horizon, and that aluminum
will serve as a catalyst in 1ts coming. One
such person is David Revnolds,

Putting Energy in the “Bank”

“When we reevele aluminum,” he ex-
plained, “we save 95 percent of the energy
needed to make new metnl from bauxite,
Once yvou make aluminum it becomes, inef-
fect, an energy bank that you can tap over
and over again. Three hillion pounds of the
mietal are being thrown away each vear—an
amount equal to the entire U, 5. output in
1958, Getting that back would save 20 hil-
lion kilowatt-hours of electricity—one per-
cent of the electric power used in the U, 5,

“*This energy saving makes scrap alumi-
num relatively valuable. And the larigest sin-
gle source is beverage cans.”

The company has zealously plunged into
can recvcling, Offering 17 cents & pound
{about 23 cans), it last vear recyeled an as-
tonishing 2.9 billion contamers—48 percent
of those collected nationwide—and paid out
more than 20 million dollars in return

With animation Revnolds recalled early
davs of what he terms “the movement "

“We started off with a couple of fallures—
simply the wrong approach. Soon after we
adopted the 12-ounce aluminum beverage
can, we sel up a pilot recveling center in Mi-
ami. We offered gusoline coupons for cans,
but got little response. We tned earmarking
can money for & hospital and the Goodwill
Industries, but this fatled oo,

‘“We shifted to Los Angeles and offered a

straight cash payment of ten cents a pound.
Cash on the barrelhead did it—the cans
rolled in. Today we have 73 permanent re-
cycling centers around the nation, plus 150
mobile units that buv at 800 locations. "

Hankering for cash on the barrelhead, my
sons, Yellott and Vert, began scouring
Marvland roadsides for cans, Before long
their accumulation cluttered our porch and
toalshed, and on a bitter-cold January day
we loaded the car and drove north to a shop-
ping center in nearby Frederick. Two Reyn-
olds recvchng trucks waited side by side 1n
the parking lot, their open rear doors each
framing a hanging scale, with a line of re-
cyclers behind each truck.

“This is the recvelingest town in my dis-
trict—18,000 pounds last month alone.”
hoomed Henry Lancaster as he hefted can-
filled plastic bags onto his scale, sang out
their weights, and paid each customer in
turn. Yellott and Vert swung up their
bags—~62 and 49 pounds respectively—and
happily pocketed their cash.

Behind them came the dayv's high scorer,
steelworker Larry Ahalt, his pickup truck
loaded with cans. As Larrv heaved up the
bags, his wife recorded the weights on their
new Christmas calculator, The final tally:
763 pounds for $129.71. Then they were off,
to begin collecting for next week's turn-in.

Monev —the Uldmate Incentive

As 1 talked with these and other recyelers,

[ detected a common thread of motivation.
Money 1= the vital incentive, but the re-
cvclers also feel they play a rolein improving
the enyvironment. “Since recycling began.”
volunteered Larry Ahalt, “the roads around
Frederick are definitelv cleaner,”

Other companies, too, puzh grass-roots
recycling. From its distribution area of only
14 Western States, the famous Adolph
Coors brewing company accounts for an
astounding 33 percent of all cans collected
in the nation. Energetic Pearl Brewing
Company of Texas recvcles a surprising 4

Weight-wattchers by federal decree, carmakers turn to more aluminum parts for
lighter vehicles, to satisfy Government mileage requirements. Some shining exam-
ples, photographed at Greenfield Village in Dearborn, Michigan, include aluminum
rims, radiator. and an engine block. But the aluminum car, like this demonstration
125 Pierce Arrow, may never hit the rosd. Steel is stronger and cosis less.
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Lo top oft the Wathington Monument i
1884, when aluminum was £till as valu
Lble as silver, architecis chose a hundred
I NCE Py imid of the metal, shown here in
L later nhotogr -.|-|. left). Eight piaCnun
tipped lightning rods surroand it. Befon
Installation the regal chunk was displaved
it Titfany's tn New York Uity. " The uses
ol the mely ire  alimosy .|.i'1.ll.. I
praphesied the New Fore Times

e construction industry alone con
cumes about a quarter of the nation’s
outpul. Aluminum panels sheathe thi
World Trade Center in New York (Far
left), Aluminom siding and foil-backed
mnsuintion  refurbish g Civil Warsera
house in Gloucester, Vireinia (below).

Contractors con use Aluminum ol
cTews, and Dolts to nstall aluminoam
storm doors, scréens, flashing, gutters
lownspouts, shingles, awnings, anid ve-
netian blipds—some 200 building prod-
ucts in all. Approprintely, the Alominom
Assnciation uses aAlumimum foll wallpaper
at its Washington, ). C_, office

Illllllrllll'l!lll--ll' |illl.ll "‘-_f|.-'|| I|'|r' .IlllI



percent, Alcoa is heavily involved in sec-
ondary collection—providing 4 market for
collectors such as Coors and Pearl.®
Skeptics of the push for can recveling zay
it is aimed in part at heading off national leg-
1slation that would impose deposit feeson all

beverage containers—Ilegisiation already
force in Oregon and Vermont, and soon to
take effect in several other states. This view
finds voice in Dr. Bruce Hannon of the Cen-
ter for Advanced Computation at the Uni-
versity of [llinois, who also contends
‘Energy-wise, aluminum is misused in bev-
erage containers and packaging.”
Prospectors discover another bonanza in
“urban ore"™—the millions of tons of garbage
that cities gnd counties struggle to sweep
under the rug of countless landfills. A grow-
ing galaxy of corporations—Ravtheon,
Teledyne, Grumman, Boeing, American
Can, and others—are plunging into the

*For the nearest aluminum-can recycling center
call 861l [ree: 8007 23-6R30: in New York state catl cal-

lewt: 212-THS5-R{03

Cuan-do dog named Bubba retricves alu-
minum cans for Thomss Turner ol
lampa, Florida (left). A Reynolds recy-
cling center nearby offers 17 cents a pound
for such refus

Mrs. Therese Daubenthaler iright) can
vasses Lape L oral twice a week. When a
plastic bag once burst, orchestriating a
“eymphony ol beer cans™ on the pavement
A deoputy sherifl tried to cket her for hitter
1r.|'..-r .i.i"l:'r:, "Ill' '|.|.J'-E HIJIZ'!.I.'ni'.!:"'-||.|_!"|'.'“:I':
give me anaward for cleaningup. " The of-
ficer helped her pick up the cans

Laslt vear Amencans tumed In morn
than =ix billion cans for recychineg and
earned 45 million dollar
Government and povate industry devise
wavs to retrieve the metal (rom wrban

Meanw hile,

wiste, A metal separntor bullt by the
Ravtheon Company i tested at 4 Bureau
of Mines fucility in Maryland (below)
Eddv currents created by magnets help

sweep aluminum and other nonmagneti

metals into the narrow chiannel at fight,




construction of plants for plucking alumai-
num and other recyvclables from refuse
To hasten the day when this scrap be-
comes available, the big aluminum firms
and other industries set up the National
Center for Resource Recovery in Washing
ton, D). C. Its head isdvnamic Dr. Rocco Pe-
trone, lormer director of the NASA Apolio
program that put man on the moon.
*This 15 a complex technology,” smid the
burly engineer as we toured the center's pilot
plant 1n Washington. “In mining refuse we
have to work with evervthing from banana
peels to car axles. One thing that helps is the
aluminum magnet. "
Aluminum magnet? I knew that one prop-
erty the magic metal lacks i mapnetism.
"We set up a strong magnetic field,” ex-
plained Dr. Petrone. “When a nonmagnetic
metal such as aluminum moves through the
tield, it is repelled—kicked aside. By p
mg a cluster of magnets alongside a convey-
or belt in a recovery plant, we can kick the
aluminum scrap rnight into containers.”

Al

I set forth to mnspect the nation’s firsi

|'||!_T|T|!-|'t|.- resource-recovery operaibion-—Iimn
pleasant Ames, lowa

In 1971, 1learned, 1
overflowmg, and neighboring f{armers
balked at surrendering lush comland for an

other site. Garbage, lnmented an official, is

ie city's landfill was

something “evervone wants vou to pick up,
and no one wants vou to put down.”

Recovery Plant Welcomed Downtown

Finally the town fathers agreed on &
pltant, Ilocated right

downtown. In 1975 the 5.6-million-dollar

TeSOUTCe-TRCDY i

imnstaliation began mgesting it= first garbage
standing beside a control panel studded

with

trucks bring in the plant’s dai

inls and lights, I watched parbage
vintakeof 150
ks,”

. noted su-

tons. “Those are our ore truc
perintendent Jerrv Temple as he led me
through the facilit

Merciless flails shredded the refuse, and
magnets snapped up ron and steel. Anoair
classifier winnowed glass and the remaining






metals by weight, Then a long belt carmed
fragments past an oblong, boxlike device
“That holds the aluminum magnets,” noted
Jerry. Asl watched, piecesof cans and other
aluminum debris miraculously shot to one
sidde and fell into a collection hin

At the end of the line we saw the final
unrecvelable remnants—iood and paper
scraps, plastics, fabrics. These were ground
into fine particles and piped as fuel to a
nearby municipal electric-generating plant.
There every two pounds of waste gave off
the heat of & pound of coal.

Some experts contend that laws and
freight rates place recyeling at a disadvan-
tage in competition with natural resources,
An EPA report notes that “federal subsidies
for raw materials exploration, research.
and development . . . tend to discriminate
against recveled materials. ™

Recyeling Bandwagon Attracts Major Cities

Nevertheless, officials foresee n steadvy
growth of plants, such as the one in Ames.

When? More by evolution than revolu-
tion, they agree, but the process already is
well under way. Plants now operate in New
Orleans, Milwaukee, and other cities, A
doren more metropolises have facilities
planned or under construction

Where will 1t all lead?

I frequently heard approval of the goal
expressed by Nobel Prize-winning chemist
Glenn T, Seaborg, former chairman of the
Atomic Energy Commission. Dir. Seaborg
envisions a soCiety in which “the present
materials situation is literally reversed:
all waste and scrap—what are now called
secondary materials—become our major
resources, and our natural, untapped re-
sources become our backup supplies.”

When and if this day comes, versatile alu-
minum will be plaving a role—ormavbe two

or three [

Aluminum takes off, Some 110 tons
thiz Boeing 747 and its backpack, Rock-
wiell's Space Shuttle orbiter, test-flv at Ed-
wards Air Force Base in California
Powered by a part-aluminum engine,
another aireraft took off from a North
Carolina beach 75 vears agpo, It was called
the Flver. Its pilot was Orville Wright
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capital ol burgeoning G DR and the Southeast, Now, upported by one of Lhe

1 - : b 4 . S LLITlsls y 1
usiesl srports anywheres, itaims to be a convention and trade center tothe wor

4 HERE HAS BEEN A CHANGE in by historv, many had grown up with built-in
the last couple of years,"” the speaker feelings bordering on defeatism; Yankees
intoned with a rhythmic inflection, theyv'd been told toooften, had all the brains

“an insistence on the part of the aver- the money, the opportunities
age person who's not powerful, who's Now their governor—a blue-eved man of
not rich to control his own future.” modest stature in his mid-40s—was insist-
séveral hundred south Georgians stirred  ing: “God has not put any limit on what we
at an Albany junior College conference that  can do in Georgia.”
muggy July day seven yearsago, In this most As 1f to prove his point, five years later he
conservative region of a state long bruised became President of the United States



The ascension of Jimmy Carter from the
trackside village of Plains to Washington's
White House has bathed his home state in a
bright béeam of international attention. For
weeks, 1 too focused on this larpest state east
of the Mississippi, marveling at its varied
landscapes. And whether or not God has
“put any limit" on what Georgians can
achieve for themselves, their former gover-
nor is right to this extent: There has, indeed,
been & change.

Georgians Scale Economic Ladder

Onee famous largely for peaches and pe-
cans, segregation and sharecroppers, and an
epic novel, Gone With the Wind, this state to
many visitors was simply a pine-and-cotton
carridor on the way to the golden sands of
Florida, Many Georgians themselves fled 1o
seek opportunity elsewhere.

Yet, quictly, out of the public glare, Geor-
gia has been progressing bevond stereolypes
and unlocking its resources until it is=—in
most areas of life—approaching that great
golden mean, the national average. The dra-
matic events that led to the end of segrega.
tion in the 1960's, which proved liberatingto
both races, coincided with an economic up-
swing. Now blacks and whites alike press
upon me the idea that “times are better than
ever' and “Georga has a greéeat future.”
Naysavers grumble, “It's getting just like
evervplace else.”

For all this newfound averageness, there
is little that is ordinary, to these Yankee
eves, about Georgia. The largest city has de-
veloped an edifice complex, while the oldest
doesn't want to tear anvihing down. It's a
state where mavors play cameo rolesin mov-
ies, and the governor—George Busbee—
prospects from Brussels to Tokyo for invest-
ments. Where hlack students enter essay
contests sponsored by the United Diaughters
of the Confederacy. Where Southern Bap-
ti=t= advertise a vouth convention as a “Soul
Bowl.” (And where, in asmall town at least,
it's easier to find a mule egg than an atheist. )

It's a place, too, where the fast fiscal vear
ended with a remarkable budget surplus of
118 million dollars. And where the most
common question of more than six million
visitors who stopped at the state's welcome
centers was: “Where i3 Plains?”

Driving south of Maconon Interstate 75,1

214

“ TENNESSEE

*Lhattanooge




| L
NORTH CAROLINA o
H’uﬂ Fui!e;rmnﬂ

*hrr{ -—cnattmgnﬁmr

S (eorgia

EOGRAPHY determined destiny [or

the settlers of the 13thoolony, Moving

.{\ up its rivers to the fall line—the limit

of early navigation—thev established o

_ SOUTH CAROLINA siring of cities that still remain centers of

iy growth, Soathof the fall ine; 93 percent of

Georgia’s water lies underground, avail-

ahle for the drilling Dieill bits have often

; turned up sharks'

ite of Masters teeth, proof that

_ Golf Tourmament t]]jjregiil_j'm once lay

under anciEnt segs

., that left fertile

«Augusta sedimentary soil

AREA: 55,876 sy, miles. POPULATION: 1OTS

eit., 5,011,300, ECONOMY: Lumber, light in-

"";-‘_ dustry, peanuts, pernns, kaohn ciay. MAJOR

CITIES: Athinta {pop. 550,000 capital] Co-

lumbus (pop. 155,000); Macon (pop. 120,000
savannah (pop. 118,000), major pont

CH companies explore ofshore;
liquetiod natural gas from
| Algeria stored on iba lsland

_Elba fsland
K RATIONAL MONUMENT
ﬂ sﬁ

| nnah
_;- Wassaw lsland

e
-

" © Ossabaw lsland

Hors J,;r-l . :-.-'.-"",; '--_. =¥ - . e . -_._I

-.;;:;:‘:: ::%r:.,::“‘ iegitony . | ENEPWROD. ) - st.Catherines!siand
- e | '~ Intracoastal

,j Waterway

. | : FLE I.. - = - ..l- 7 E."Hﬂ.mm-iﬂm
: | Cros /3 il % - =—Sezlsland
AN L URRHIGK e o LFISH
- l-
g ( SBRYH land Atlantic Ocean

CUMBERLAND ISLAND
- NATIONAL SEASHORE

4 lu:l-'llrrm L1

FLORIDA

i

frm—

e 1'-IT|||-‘|'I"II |;|: g 3r]
e WTED BY b AT QLT BT

L EEE LT NE AL R b O FETRE bR AR
ir i 13 dﬂﬂhﬂﬂﬂ"ﬂ LI UTE g N RS Y R T LT
L




The rain of tourists in southwest Georgli
falls mainly on Plains, hometown of U, S
President Jimmy Carter. (Une wouor train
(right) starts at the gas station of hrother
Bitly, who sometimes makes a personal ap
pearance to sign auwtographs (below),
Cousin Hugh imports antiques from up
north to sell to visitors—{from up north

pass endiess fields of corn and sovbeans,
pastureland, and pine plantations. Graying,
abandoned sharecropper cabins sag mto
oblivion, shrouded in kudzu vines. No one
can miss the turnoff to Plains, where a bill-
board prociaims, *Thanks Jimmy Carter,
President.”

“You should have secen Plains before,” la-
ments bookkeeper Sue Chambliss, blond
mother of four, pausing at the adding ma-
chine in the Carter Peanut Warehouse. She
shakes her head at what fame and money
have done to the sleepy Georgia hamlet

The name Plains comes not from the flat
surroundmgs but from the Bible: the Plamn
of Dura, where Shadrach, Meshach, and
Abednego declined to worship the golden
idol set up by Nebuchadnezzar,

(eorgia's Plains started as a rail depot,

216

and for generations its block-long main
street with a grocerv, hardware store, of-
fices, and warehouses has overlooked the
tracks in peace and quiet

The town counts 641 residents. give or
take & dozen. depending on which members
of the Carter clan are around. But now visi-
tors often outnumber residents four to one.
Main Street has become one vast souvenir
shop (above); beside Billy Carter’s gas sta-
tion, jitney buses bemn a town tour, with
drivers spieling fact and fancy

“The souvenir businesses began after
Jimmy was nommated,” Sue recalls, " Peo-
ple wanted anyvthing; I even saw a2 woman
scoop up a handful of dirt to take home."

Sue hersell came up with an idea for o
deck of cards beaning Carter’s picture. * Jim-
my said that was fine. They sold well for a

National Geagraphic, August 1978
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Paortman’s first hotel, the popular Hyatt Re-
gency Atlanta. Through the atrium lobby 1
zoomed up 22 stories in a glass-bubble eleva-
tor right through the roof into a revolving
satellite restaurant (preceding pages), With
such innovative design, Portman in 1967
helped set the tone of Atlanta's renewal. A
hoom in hotel building ensued, attracting a
profitable convention trade thal now draws
maore than 700,000 delegates a vear

By 1974 overbuilding, overspeculation
(even by major banks), the oil embargo, und
a national recession all took thetr toll. Atlan-
ta's boom, it appeared, might turn to bust

“No way,” Portman assured me. “This
vear has seen a turnaround. Speculative
ventures have gone under, losses are being
absorbed, construction s starting again, We
could even use another hotel downtown.'

Portman's newest hostelry, the 72-story
glass cvlinder of the Peachtres Center Plaza
Hotel, thrusts Atlanta into the clouds (pages
212-13), Inside 1 had relaxed on a cushioned
“conversation pod,” like a private lilv pad,

on the half-acre lake that is the lobhby. The
architect explained; “My design philasophy
15 Lo bring people togetherin interesting, un-
expected ways. That really comes from be-
ing in Georgia, with its southern ideas of
friendliness and courtesy, and the recogni-
tion of fellow men as individuals.”

Like anyv conventioneer | experienced the
wonders of the other hotel megastructures. |
skated at the Omni’s Olvmpic-size ice rink.
dined on pheasant at Nikolai's Roof at the
Hilton, and then tried to burn off the calories
at its tennis courts. At Colony Square |
shopped at boutiques and admired an ab-
stract fountain sculpture

Into a Living Time Capsule

Not evervone appreciates the new look.
One disappointed visitor wrote back to the
Atlanta Constitution: “In two hundred
vears Atlanta will only be remembered
for glass elevators, stark concrete, and
conventions another center for the
fast-buck franchise.” The letter writer did.

“1 just like to run, savs high-echoaol
sophomore Vicki Whitlow. Joining
maore than 6,000 sthers, she fini<hed
well in lmst wvear's 10,000-meter
Peachtres Road Race, anincreasing
v popular Atlanta tradition on the
murning of the Fourth of July

“It's a celebration of Amernca and
the values that we prize inour part of
the country,” savs Max Cleland,

head of the Velerans Administra-

tan, of the Fourth of July phrade
that in 1977 honored Lreorginns in

Washington, Cleland, who holds a

master's degree in history from

Emory University, was disabled in

Viet MNam but came home to win

glection o the state senate in 1970,

He believes the Carterelection to the

Presidency affirms that “no longer

miist all political talent come from

the North and West, The South has
been developing. Now the seeds are
bearing frum.”



however, laud the citv's efforts to preserve  why—the maw of a construction site foi

| MARTA, metn
['o see what's left of Atlanta's early days  transit system.
15 a riall cénter, ane must go below. As the dollar rail network, financed YV CoOunty

Its heritase—underground

The 53-mile -billion
town grew, it bumilt bridges and viaducts  sales taxes and federal grants, is the lareest
over track Crossings vering entire cit public-works project 1n the South sinie
blocks and forcing businesses tomove upto  TVA. Scheduled to shuttle its first passen-
sunlight. In the late 1960%s entrepreneurs gers in December, the svstem should relisve

air pollution that

transiormed the decaving area into Under the traffic congestion an

ground Atianta, a shopping and entertpin- now plague downtown Atlanta

ment disirict that evokes the Gashieht Era But demobtion for MARTA destroved a
ALl dusk i descend into Underground Ad third of Underground and really hurt busi-

anta, as into a time capsule. Streetlights ness,” complains G. David Hawthorne as he

cast dancing shadows over the brick store- shows me through his wax museum. His
fronts along Old Alabama, the city's first  crisp British Columbian accent marks him
thoroughiare; Muhlenbnnk's Saloon and  asoneofthe Atlanta maiority that hails from
Dante's Down the Hatch promise extraordi somewhere else. He brightens. “Still, w
nary delights within. A rinky-tink piano  have to think positive about MARTA., In
sounds and tades. Then, breakingmv rever-  less than two vears the contral terminal will
&, evening's fun seekers fill the stréet, but  open and connect to us by a 200-foot tunnel
not to overtiowing, for Underground is suf- Then Underground will rise again. "

lering hard times Lxploring bevond the business district, |

11
Iroughn a wooden gate on the met a kindred spirit who believes, as [ do.

Peering i

north side of Old Alabama, [ see one reason in the city neighborhood. Tall, soft-snoken




Merlissie Middieton teaches sociology at
Morris Brown College, founded in 1881 by
the African Methodist Episcopal Church.
The college is now a part of Atlanta Univer-
sity Center, a six-school consortium focus-
ing on heher education for blacks.

As we talked, a girl burst into the office to
share the news that she'd pledged the soror-
ity of her choice. Mrs. Middleton congratu-
lated her and assured her that a formal dress
mailed from her Delaware home would ar-
rive in time for the initiation.

“Our students come from all over,” she
expliuned. “Parents like the idea of a Chris-
tiin college, students like the small size, and
most think Atlanta is paradise itself."”

The city, now 60 pereent black, enjoys a
relatively hizh degree of racial cooperation,
While white businessmen hold economic
power, black leaders control the political
and educational machinery. Mayor May-
nard Jackson (page 219), elected casily to his
second term last yvear, encourages neighbor-
hood revitalization and cultural activities.
Black and white leaders meet in many fo-
rums to work out city problems. And even
the rigid lines thit once separated sections of
the city are blurring.

Dr. King's Dream Begun Here

“Take mv neighborhood,” Mrs, Middle-
ton said. “Cascade Heights was white until
about ten vears ago. Then black families
started moving in. Now even the churches
have changed from white congregations to
black. But there are still seven white fam-
ilies on my street, They get along fine.”

We drove along her street, a place of large
ranch houses with rambling vards, many
ending in woodlind. And we drove through
a few of the cityv's other neighborhoods,
There are more than a hundred, ranging
from the affluent quietude of predominantly
white Buckhead and predominantlv black
Caollier Heights to poor-black Vine City and
poor-white Cabbagetown. We heard the
ring of hammers as people restored homesin

integrated Inman Park and West Side, and
we listened to the hittersweet sound of soul
on black Aubum Avenue—“Sweet Au-
burn." There we paused in silence at the
simple grave and memorial to Atlanta na-
tive Dir. Martin Luther King, Jr., recalling
the immense social revolution he led.

Later, the Reverend Bernard Lee, one of
King's aides, told me: *Georgia has come a
long way: it's desegregated, and it has elect-
e 260 blacks to public office. But the dream
has not been realized. There are still the old
attitudes of hostility around. In some rural
counties where blacks predominate, they
face intimidation by whites in power. We
are still holding voter-registration drives.
And among the poverty stricken, there is a
pervasive apathy.”

Sculpture in a Buckel

There may be poverty in the Atlanta
neighborhood called Mechanicsville, but 1
found little apathv and plenty of creativity
one soggy afternoon when 1 entered its
Melghborhood Arts Center. The roof was
leaking., The drops plopped cheerily into
huge paint buckets, and the “creation” had
been labeled “Natural Water Sculpture.”

Center director John Riddle, himself a
painter-sculptor, spoke with quiet enthusi-
asm. “The city was going to tear down this
old elementary school until some 150 neigh-
bors protested tothe city council. The schiool
board leased part of the building to us, and
we've hired astaffof 33, mostly unemployed
artists, with federal funds.” (Atlanta is one
of the few places that funnels money from
the Comprehensive Employvment and
Training Act [CETA] into the arts.)

Center artists divide their day between
their own endeavors and teaching free
workshops, giving demonstrations, and
contributing to exhibits and publications,

“See how we deal with broken windows,”
Riddle said, pointing. A pane had been
repaired with plastic resin to resemble
a stained-glass window, and the pattern

Suited to his work, microbiologist James Lange wears a protective pressurized-air
suit to study highly contagious exotic viruses at the new Maximum Containment Lab-
oratory of the Center for Disease Comntrol, in Atlantas. The national center, growing
out of a World War 11 agency for controlling malarin, Investigates diseases around
the world and trains 11,000 health workers a vear.






was a delightfully multicolored crocodile
As a cultural center, Atlanta has come a
long way from 25 vears ago when it had onls
a few good restaurants and one museum,
people enteértained at home. ~Now Roberl
Shaw conducts the top-notch Atlanta Svm-
phony Orchestra and the renowned Atlanta
Ballet Company Hourishes. New dance
mime, and theater groups spring up as ire
quently as new restaurants. The city sup-
ports major-league basketball, baszeball,
football, and hockeyv teams, and prestigious
traveling exhibits come to the Memoral
Arts Center. As many as half a million peo-
ple attend the annual nine-day May Arts
Festival in spacious Piedmont Park

Rural Georgia Spawned Literature

“T see Atlanta as a new Left Bank. You'll
find a large community of creative people
here, just like Pans in the twenties,” said
Margaret Anne Barnes, red-haired author
of the book Murder in Coweta County, a
true story of Georgia justice in 1948, We
were driving the forty miles from Atlanta

past raw subdivisions and aging small towns
ta the book's locale, Margaret Anne's child-
hood home of Newnan, a former mill town
that now makes evervthing from underwear
to water towers, The joveand heartaches of
siich communities have mspired much ol
southern hiternture., which, as nowvehst
James Dickey has observed, comes right off
the front porche

Among Georgin's preat storvtellers one
thinks not only of Dhickey, but also of Flan
nery OV'Connor and Carson McCullers.

“And Margaret Mitchell, of course”
Viargaret Anne added. “She had heard Cival
War stones all her life. In Gone With the
Vind she dramatized them to show how the
white southerner survived defeat.”

The Crvil War lives on in more than the
epic novel, Betore the Greek Revival court-
house on Newnan's main sguare stands a
marble statue of a Confederate soldier. And
Margaret Anne had a story: " Before Georgia
developed her own marble mdustry, Yan-
kees came through selling statues to mosl
every town in the state. Miss Helen Long,

g7

Japan comes o Georgia anid likes what it finds: climate, transportation, willing
workers, and a friendly welcome. At Texprint, Inc. , a Japaness textile-printing plant
in Macon, Manaboy Kivamn, a technician who hrought his whaole fomily to Géorgin
adjusts print rallers with foreman Henry Jackson. Georgians respond well to Japa

nese management policie

. which considér workers' problems and weas

et tional Cry -l-_'|"l|||"'fll.'4 August V78



who organized the United Daughters of the “You'll have to excuse this shagey beard,
L onlederacy ¢ |:.'.[.-'u rin Newnan, ordered ma'am. 'm letting it grow for deer season

this one, but when thev set him up she di We talked in the auto bodv shop of Lanier
covered he was wearinge a Union « ap. Well Area Technical School, where Buddy de

she quickly covered up that awful error with  votes 12-hour days to tailoring courses to the
i [ flowers until she could get him  needs of incoming industries. And in the

ogut of town to be remade pour—1,673 since 1970
*Even now, the pastis important to many Heinz is making [roren pirzas in Lithonia:
weorgians. Un April 2oth, Confederate Me-  Brown and Williamson is rolling cigarettes
morial Day, UDC iadies decorate the statue  in Macon, where YKK, a Japanese firm,
and the graves of both Confederate und makes more zippers than any other com
Union soldiers in ||||- Newnan cemetery. A pany in the world, Wriglev's manufactures
ot of people will alwavs remember.” chewing gum near Gamesville, Aggressive-
Iy the state searches worldwide for diverse,

Outside Industry Comes Knocking hivh-tec] ; | utin n [l
HE-1eCnnooEy, Ow- wlluting companies,

A lot more are too busy concentrating on  and maintains offices in Brussels, Tokyo,
PIescnl pros] wckward ;".'-:'|-..L' =i J::l'"I'I. and Toronto
like ".HI.-ur "]l.-:l-'.;a" Ball of Gainesville Georgia, like =everal other Southern
It's Georgia’s turn now,” he commented,  states 'r' a free program called Quick
intimating that Morth and West mav have  Start that .'.L.’"_L'H:..‘::'.'j|Flli|J?-1.'|"I.'E;'E= Lrve #m-
passed their prime, | visited across =.Iu' nood  plovees to meet nEWCoOmers needs
of a 1968 Dodge with this solidly built 36 “That's a main reason why we came,” ad-
ar-old, who, with his propensity for the mits Dick Freeman., manager of Marlin
l"-||.I'“""" Cpood food, and civility, could ensi- Rockwell, a division of TRW. Inc.: the

¥ Pass -'."" the prototype good ol® boy plant makes ball bearmgs near Gainesville

Mr. Coca-Colg, Robert W, Woodruff led the Atlants firm from 1923 to 1955, the
yeirs when the soft drink became the world's most publicized product. Behind the

weenes he engaged in An astonishing philanthropy, quietly donating so many millions
[ dollers to the ereation of Georgia art centers, medical facilities, and parks such as

i Ossabaw Island wildlite preserve that he is also known as Mr. Anonvmouos Donao:

{rr- TS | |'.”I|"';|.'..-r'--:lI -
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work and higher productivity. He add: nere since 1971 when james Dickey helped
“We're notin this forfun, It wedon'tmakea transform his violent novel, Deltveranc
ot of ball bearings, the Japanese wi into a film, That twelve weeks of movi
And they might even make them in Geor- making along the Chattoora River brought
gia. Through a curious quirk in the world windfall profits and publicity to the sceni
economy, the Japanese are faced with such  northeast corner of the state. (Italso brough!
high inflatton at home and rising import  thousands of rapids runners; the treacher-
quotas in the U. 5. that they have begunto  ous Chattoogz has since claimed 15 lves
build factories in this country. more than a Creorga’s director ol tourism, Ed Spivia,
dozen so ar in Leorgla (page 224) recalls his early efforts to promote the entir
state as a movie locale. “1 started by going to
wew York and Hollvwood to drom up inter
Perhaps the most interesting new indus-  est; now producers come to us. We scoul
try from outside the state 15 the movies cities and farms, obtain police permits, sel

CGeorgia Goes Hollywood

More than a hundred films have been shot up accommodations, and even handle thi

Georgia’s gilt to golfdom, the famed Maste
Fiirmament drew 30,000 spectators to Aoeustn
i April. The invitational competibion, started
ars ago by Georgia golf great Bobby Jones
uniolds on the extraordinary course he helped
iitld. Here al the 15th hole T M
pion Tom Watson attempts a crucial approoch
shot {lett) that would have put him in the lead
But this vear Gary Plaverof South Afi
Iramatic come-from-behind victory, donned thi

oveterl oreen ackel .l.|lll".|' AN receEnves The

orheritulations of hie ignter and som



Ll |

weather. . . . Well, we get official forecasts ™
Organized hospitality has paid off in 60
million dollars spent by filmmakers in this
decade, in jobs, and in fame as the most {a-
vored back lot after California and New
York. Fans are surprized to learn that such
diverse films as Smokey and the Bandit,
Roots, and Grizzlv were shot in Georgia.

Following a Tratl of Melons

With most voung Georglans in school or
factory, office. or studio, who's tending the
farm? On a hot July day I enter that agricul-
tural heartland known as south Georgia to
find out, The road 1 travel is lined with
smashed watermelons, like some trail
blazed by a profligate giant, At the State
Farmers' Market in Cordele, I find the rea-
son. Hundreds of pickups, parked nose to
nose in tin-roofed shade, bear pyramids of
melons. From many the apex 15 missing,
having rolled off to roadside oblivion,

The owners jaw with dealers from up
north; semitratlers gobble up 40, 000-pound
loads bound for distant picnic tables, Exact-
Iv 194,731,380 poundsof watermelonsare to
change hands here during the season—for
exactly $4 568,284

I stroll the market, admiring the varietics
with names as colorful as those of race-
horses: Cobb Jim, Black Diamond, Jubilee,
Charleston Grey. 1 select a small stnped
Crimson Sweet. “Only 50 cents. It cuts so
pretty,” a proud farmwile tells me

“Watermelons are just dessert for the
Georgia farmer, aspecialty cash cropon top
of the regular harvest of staples,” explains
John Bullington. The young, sandy-haired,
third-generation farmer volunteers Lo show
me around this fertile farming region. 1 re-
mark on the gun rack as I climb into his
dusty white pickup. “They're not my best
uns,” he allows, in that soft drawl. *1 just
keep "em there to shoot turties in farm ponds




and wid dogs.” {(In rural Georgia, guns are
as evervday as grits:]

We drive along well-paved county roads
past fields bursting with near-tropical lush-
ness: to sovheans, and
peanuls, a crop sometimes 5o profitable 1
earns the sobriguel “mortgage breaker.”
Many farmers here hurvest two crops dur-
ing the March-to-{October season: farther
south, even three

JACCH, Corn, cotion,

Farm Earmings Lag Behind

[ remember the past and I marvel. During
the Depression, yvou couldn’t give cotton
iarecroppers were locked in spirit-
sapping poverty portraved by Erskine Cald-
well in Tobacco Road, & novel set neas
Aupgusta. President Franklin D. R i3
requent resident of Warm Springs, |1 tled
Léorgin and its Nation's
No, | etonomic
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netghbors “thie
problem
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IO

In, and

Crradually federal money

n.:I exploitation: “We

erosion control; crop rotaton, fertilizers,
and pesticides took hold, Now farmers
and there are only three in any crowd of one
hundred Georgians }LJ'-'r moved the state
into 15th place as an agncultural producer
Yet while costs a 400-acre farm near
Cordele represents a half-millon-dollar in
erage onlv %
add more acres or

ik
=0

vestment), earnings av (4,000 a
Vedar “We have to grow
Doost our vield,” John 1

Maost sharecroppers and many margina
farmers have left for city jobs. Yet those still
unabie to escape poverty account for 15 per
cent of the state's families, & shadow on
LreDIflia s success story
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Foggy mmmtain reverie:
Appaloosas (left) await their
owner, Rabun County horse-
man Frank Rickman, whose
homeland iz crisscrossed by
rnding trals

In rural Georgia, as else-
where in America, the pictur-
esque somelimes masks o
deep poverty. Before the boll
weevil toppled King Cotton
and the trains shut down, vil-
lages with Hiblical names like
=haron and Bethichem flour-
1shid [hen  dispossessed
[armers migrated to cities,
atd the townsshrank o a gro-
cery and a nlitng statlon, or a
past affice (helow

hozse whe remaln often
DeCcome Commuter—i F.L'l.'l'l i
ing to larger towns for jobs
and educalion. Len-vear-olcd
Curtiz Harric (righl), playing
heside the closed-down bank
In =haron, must ride a8 bus Lo
attend a county school.

I.-llll'lr_l_;.llllI ll |||III|I.II1|I|I||. ||I







[ didn't watch, thev'd just go off in the woods
and smoke. Now | rent out most of the land
to a white man who has equipment. I just
ratse a few beans, tomatoes, okra, squash,
cucumbers, and s0 on. Honey, it's been
rough,"” she said, shaking her graving head,
“but we made it."

No Facilities for Hangman

“You Yankees, vou'll pardon the expres-
sion, ma'am, have heard a lot about south-
ern injustice. Well, that's changing.”
Deputy sheriff Sam Pierce leaned forward
and spoke fervently, like a Methodist minis-
ter with a sinnerin tow. I met the young, no-
nonsense lawman in jail, I had mistaken the
Glynn County Detention Center for a new
motel in the coastal town of Brunswick.
Anvone could make such an error. Two
attractive concrete stories with tinted-glass
windows rise above arched walls of tabby,
the local concrete made of ground seashells.

At the booking desk, 1 found a woman
motorist handing some money to the stocky
former federal marshal.

‘“What's this for, ma'am?#

A small child piped up, “Mummy went
through a red light.”

Pierce carefully recorded the 322,50 fine,
and then proudly showed me through his
new center. “You should have seen our old
wooden jail from 1800-something. Full of
rats and roachez. The floors buckling. It
even had a trapdoor for hangings. A grand
jury condemned it, and voters approved this
replacement for three million dollars. Then
one of our prisoners brought suit, saving we
violated his rights by not having recrea-
tional facilities, so we're adding a million-
dollar rooftop exercise area. Next, it will be
a color TV and a law library, Seriously.”

Despite such local progress, much of
Georgia's penal svstem stll suffers from
overcrowding and violence, conditions that
frustrate attempts at reform.

Yet the state has moved ahead of most
others in some aspects of law enforcement,

requiring all officers to undérgo intensive
training and setting standards for elected
sheriffs. Its governors have closed down
speed traps, and its crime labs and acade-
mies rank with the best in the nation

With all the demands on a modern law-
man, how does he relax? The same wayv most
Georgians do—by getting oul in their great
oittdoors. Plerce led me to an east-facing
wintdow and pointed 1o the horizon. “T've
got my boat overthere by Blythe Island, and
I go fishing e¢very day,”

The bracing tang of salt air draws me into
that labyrinth of rivers, marshes, and bar-
rier islands, the hundred-mile coastline that
i1s the fip side of the Georgia coin. * Here vou
find some of the most extensive salt marshes
in the country.

One could happily spend a lifetime ex-
ploring this wilderness. Charter-hoat cap-
tain Frank Mead has made just that choice.
Raised in rural Virginia, he fell in love with
the Georgia coast and moved his family to
St. Simons Island seven vears ago. Now he
guides fishing parties from the Cloister, the
exclusive resort on Sea Island.

Public Protection for Marshlands

(hn a summer morn when the air 1= as still
as the backwaters, Frank takes me ona boat
trip through the marsh-grass realm of blue
heron, osprey, and pelican. “There's mink,
raccoon, and otter out there too,” Frank tells
me. “But like fish, they either come out for
vou or they don't,”

He beaches the boat on shell-littered Peli-
can Spit to check o nesting colony of skim-
mers, distinctive white-vested black marine
birds with bright-red bills. At our approach
females rise from their nests, mere indenta-
tions in the hot sand that cradle four or five
speckled egg=. Some hirds lope away, feign-
ing broken wings; others face us directly,
asquawking (Continued on page 236)

* James Cerrutl described the “Sea Iilands: Adven-
tiring Along the South's Surprsing Coast,” in the
March 1971 NaTHONAL GEDURAFHIC.

Shouting for attention, 6,000 Georgia farmers drove tractors to the state capitol last
December in an unusual show of solidarity. Devastated by drought in 1977, they
strongly supported the nationwide American Agricultural Movement, demanding
federal action. Thisspringmany cut back planting of corn, sovbeans, and wheat, hop-

ing scarcities would drive up prices.

Greorgin, Unlimited
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*They are old mountains, artist anc

author John Kkollock has written
about his northeast Greorgia home-
lndd, “and being old thev cuntain
much of the stored-up wisdom of an
evolving nature over the centuries. A

person cannot rush up on them and ex-

pert o gain anything,

rar the patient seeker, bDesuly
shinés in a maple leat on dew-day
grass (above) and the vists of

Fork llh..:J.".':'. rolling eastward through
the Blue Ridge (left). For city voung-
sters; summer camps nest in the for-
ests, here at the hendwaters of the
Little Tennessee. For the gourmet,
familv-style dinners spread out as
MAny as Bors homegrown, home-
coDEed dellghts: For the callector,
grandfathers still whittle nonsense
tovs, and women stitch cotton rag
rugs and braght quilts. For all, there is
the pleasure of meeting just geod folk.







battalion. But the inhabitants of this marshy
realm have little to fear these davs. A citi
zens' campalgn in 1970 led to the creation of
a marsilands protection program

Half of the fabulous islands themselves-
once the estates of wealthy northern fam
ihes—have come into the public domain. *
Likewise, the coast's gateway city, Savan-
nah, now enjoys a special guardianship

savannah! To residents of the first city
this is the real Georgia, the ideal, first class
Lren. James Oglethorpe founded the 13th
colomy herein 1733 as a refuge where the de
SErving poor might practice agrarian equal-
itv. The fruits of their labor, wine and silk,
were to ennch the British Empire. The colo
nists them=elves would be a living buffer,
protecting the Carolinas from the aggressive
spaniards in Plordas

Unly this last goal was achieved—with
the defeat of a Spanizsh invasion on St. Si-
mons i 1742, Grapevines and mulbern
trees pernished, and much of Georga was Lo

| 1

be settled by disgruntied frontiersmen from

Virginia and the Carolinas, Savannah be-
came a mercantile city, & place apart

Savannah Glores in the Pasi

Oglethorpe’s genius survives in the town
plan. On a bluff above the Savannah River,
airy squares serve as focal points for neigh-
borhoods. Around them, penerations of
Savannahians and wealthy northern and
Hrtish merchants built their town houzes in
the changing fashions of the centuries.

Twenty squares survive—shaded parks
of pak and magnolia that invited me to walk
as native son Conrad Aiken wrote, “through
aconstantly changing palimpsest of acts and
SCENEs tall windows and wrought-iron
balconies, like an evanescent stencilling.”

Yol 25 vears apo savannah was on the
ckids. Natives left forthe suburhs: wrecking
crews demolished once handsome old man-
<1008 for their prized handmade bricks, Sa-
vannah grovs, to build suburban ramblers
The old produce market came down for a
parking garage:

Finally, civic pride rebelled. A founda-
tion called Historne Savannah came 1o the
rescue in 1955 with surveys, planners, and
funds to purchase threatened Properties

"ote "Cumberiand, My Island for a White, " by Tohn
Penmington, GEOGRAFHIC, November 1977

Farming s a handful of hard work. ni
matter whit the crop. 'he Grover lames
tamily near Clayvton gathers potatoes be-
fore frost (facing page) Near Tifton,

falls yaetim o droseht, ot and o 13
wormn {below), but a bumper harvest of
peanuts (center) helps cuzhion th

Pecans (lower) are brown gold worth 30
million doltars wo lnrmers around Albam




lomorrow s shrimp cocktail is part ol
the len-milllon-dolar annual harvest

(right) by 350 commercial trawlers work-

Ing the Georgia coast

Cold weather in January 1977 cut the
take by 4 third, prompting the state's De-
pariment of Natural Recources and the
Marnne Extension Service of the Univer

v of (zeorgin to come to the rescue, They

not only helped fishermen develop better

gear, but alzo located & new fishing ground

60 miles offshore where four boats netted a
000 catch of hinfish in their first tw

- the apencies search 100-foot

-.|'::I tor hard-shell ro i-', -hrim;' i loh-

cal waterman near Savannah (be-
lovw | Lraps Blue crabs, second --:".lj-. L)

-.I'r1-".|;: g% money earners along the coast,




Some 1,100 buildings of historical interest,
renovated as offices or homes, have become
a virtual textbook of two hundred years of
American architecture

“We've done what Oglethorpe tried to
do—combine philanthropy with profit for
the city,"” said Leopold Adler IT, investment
banker and president of Historic Savannah
in the 1960's. We were sipping ice tea in the
high-ceilinged, ivory-colored living room of
the town house on Bull Street that Adler ren-
ovited. “People are moving back to town.,
Most of the inner city is a national historic
landmark district, ong of the largest of its
kind m the nation, and it’s attracting more
than 150,000 visitors a yvear.”

Another urban renovation, a project of
savannah Landmark Rehabilitation, ex-
tends to the adjoining Victorian district
with its wooden homes fronted by marvel-
ously ornate porches, Some have already
been renovated by voung couples, but most,

claszified substandard, are owned by absen-
tee landlords who rent to low-income
blacks. These are to be rehabilitated for
their prezent residents

In the pilot project on Price Street, Wil-
liamy H. Mobley was bossing a voung crew
rebuilding three small homes built long ago
from Georgia pine. *You know they're old,"
he marveled. *Just look at the mortise-and-
tenon joints. And those ceillings—they're ten
and a half feet high!"

A young worker eased past, carrving a
bag of cement. He told me he liked the pay
and the chance to go to night school for a free
apprenticeship program, “I've learned to
tear out, but not how to rebuild vet, Right
now, I'm the evervthing man, the general
helper. till I learn a trade. "

(Jn the Savannah waterfront seven mil-
hon dollars in federgl grants has financed a
brick esplanade, while private developers
have transformed five-story cotton ware-
houses into boutigues, offices, restaurants,
and the Ships of the Sea Museum. Even a
humble locomotive that hauls freight to the
port charms visitors with its gleaming bright
paint, Dixieland tape recording, and the
name Kiver Street Kambler

Chut on the Savannah River, the excursion
vessel Waving Girl gave me a panoramic
view of the port and the great factories that
fuel the local economy. Up in the wheel-
house Capt. Sam Stevens recalled; *1 won-
dered way back vonder why the people were
always going away to sightsee. We've got it
all right here in Savannah!"

Fromtier Spirit in the Blue Ridge

Like the coast, the mountainous north of
Georgla shines with potential as a recrea-
tional resource. Here the rough-hewn fin-
gers of the Blue Ridge bend and dig into the
Piedmont. Here dancing streams are fed by
one of the East’s heaviest rainfalls, an aver-
age of 70 inches a vear. And here the irides-
cent leaves of fall rival those of Vermont
Families in pine cabins, trailers, and ranch
houses trace their roots to Carolina farmers
who cleared vallev niches before the Civil
war. (Those highland settlers tallied almaost
enough votes to keep Georgin from leaving
the Union. )

Much of the vigor of that early frontier
lives on in the “can do"” philosophy of north



Georgians like Frank Rickman of Clayton
Rickman's forebears include a Baptist
minisier, and a mechanic who in 1903
helped build the innovabive Rabun CGap-
Nacoochee School, an academy and work-
ing farm where the well-known student
magazine Foxfire was born

Mountain Man Builds Posh Resorts

A red-haired bearof a man, Frank isaleg-
end in these parts, amanwho for the funofit
captures wild boars alive. He 15 a seli-taught
architect, contractor, movie actor, prop-
man, dog trainer, and developer. He prefers
to think of himself as a “bulldozer operatos
with a dream.

Twirling his handlebar mustache, Frank
unconsciously echoed Savannah’s Captain
Sam: “We have all the natural beauty in the
world here. 1 want to draw visitors with
high-class atiractions, and Keep our voung

people working at home.”
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So Frank has been designing resorts, from
children’s camps to golf courses, A few vears
back he drove down to studyv the Augusta
Mational golf course, where the Masters
Tournament draws 30,000 wisitors each
April, and came home to bulldoze pastures
at the base of a mountain into an 18-hole
COUTSE | :

Recently he designed and built the state's
first skiresort, 2,300-acre Sky Vallev, where
chalets and condominiums gracefully ring a
small slope equipped with snowmaking ma-
chines. A golf course and a Swiss—chalet
lodge complete the lavout

Frank's most ambitious project remains
but a mountaintop dream at the end of a rut-
ted road. Some 2,000 feet below us spread o
forested valley that sheltered a few farms.
Frank envisions dammingacregk tocregle a
three-mile-long lake. Hundreds of second
homes for Atlantans could Ot unobtrusively
along the shores. On the cliff where we

CGieorgia s I|.l.1'1:||:'|n-'p-.- on world trade. the port of Savannah unleads Indian jute for the

ctate's carpet mills and Japanese steel for Atlanta's rapid transit system, while
ing kaolin clay, peanuts, and forest product
rs unload logs .1.'1li wood
2. 500 tons of kraft paper

Camp. trucks and freight ca
forests, The company produces
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hips (Fight) from nearby pine

rgest paper mill, Union
g day

Yalional Gréographic, August [958
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One crusader in Savanmah's holy war
Mavor lohn Rousa
to private efforts
Parks and
AR N

apainst urban decay
k15 fends oincial suppart
L0 Tenovate Leorgia & arst city
waterfront have been refurbished. a
center budlt downtown, new lighting and
brick sidewalks added, as hére on Lraston
Street, 2 mow of ormate Victorian homes
from the 1830, “The real dividend,” savs
the mayor, "lies in the new pride that resi
dents have m savannah. " The same holds

triue for all of Georgin

L 'I'II |'|'. [ "
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he would build a restaurant—and a
gliders that would fly to

stood,
launchpad tor han

the water below

Frank has already moved some earth, but
now waits for money. Convincing backers s
sometimes hard because Frank works with
out blueprints, the old way. "1 justsee what |
want in my head.’

As Georgians face increasingly fast-paced
change, they seem to look ever closer to old
verities, especially to religion—often b
not alwavs to Protestant
L hristinnity.

“The church 1s the center of everything in

lundamentalist

Noatlional Cri el

Avenst 1978
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a small town, even the entertainment,” Mrs.
Lillian Carter, the President's mother, has
said. |'hechurchgoing habit persistsin cities
as well. Im Atlanta three large churches clus-
tered on Peachtree Road cause a mile-long
tratfic jam each Sunday

And in Macon [ chance upon a family that
has just moved from Florida, inspired by
Georgia’s religious climate, The familv is
Jewish. Simon and Renee Baruch have
opened a bright delicatessen on the refur
bished downtown mall of Cherry Street and
joined both of the citv's synagogues

“I find here the atmozphere of the Bible,"”
Cinlimited

|'::'|.'F__.'."|.'

Mr. Baruch tells me. “(Geormans deeply re-
spect the part of the BHible I belleve in.

“You know why I believe?” He points to
& glass of ice tea, " Do vou think that exists#™

Yes, 1 nod

“So do the places in the Old Testament
You can touch them; I have, in Israe¢l—the
very paths that Abrabam and Moses trod.”
He digresses to the davs when he fought for
the creation of the Jewish state beside now
Prime Minister Menachem Begin. Then he
shows off the specialties prepared earlyeach
morning by his wife—the bagels, Syrian
bread. and baklava, “These are unfamiliar
to many (reargians, but they will learn, Wi
even invented a peanut baklava in honor of
President Carter.”

Fast Food, Southern Stvle

o0 Dreorglans, native and newcoomer
alige, link economic reghties with humane
virtues—religion, humor, good fellowship
Tome, 7T4-yvear-old Frank Gordy epitomizes
this combination. A lean and agile man, he
tounded and manages the world's largest
and one of its oldest, drive-in restaurants,
The 30-vear-old Varsity near Georgia Tech
in Atlanta serves as many as 33,000 custom-
ers a day with such gracious hospitality that
cach feels welcome. Color television enter-
tains sit-down diners who feast on 35-cont
hamburgers and 25-cent fried peach pies. A
sSIED reminds customers of the propriebes:
“Un these premises men must wear shirts
with sleeves. ™

While I munchon a bag of fried onions—a
few ouncesof the ton consumed here daily
Gordy shares his philosophy, His eves dart
constantly, looking for probiems before they
arise. “Be good to your customers, whatever
business,” Frank expounds, “and
they'll make vou a millionaire.”

rrom an oval office in Washington an-
other (reorgian gazes out a window (bv coln
cidence it faces south) and contemplates the
progress of his home state

“We have been freed from many of the
burdens of the past,” the former governor
says today, “and Georgia has become a place
of hope and opportunity again.”

Perhaps, as Frank Gordy and Jimms
Carter have been saving, there are no limits.
MNow Lreorgians too candream the American
dream—and make 1t come true. ]
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Amid natunal grandeun the nomance and the
neality of a rugged life-style come togethen in

New Zealand's High Gountry

ARTICLE AND PHOTOGRAPHS BY

YVA MOMATIUK and JOHN EASTCOTT

Surefooted as the sheep they track, freo shepherds and their dogs walk a high




HE COCKSCOME of the Southern the harsh light. “John and ¥Yva? [ am Jim
Aips grew indigo, Wind playved on the Rowley, You can leave vour swags on the
ake below. We hiked along a dusty porch —he nodded towsard our backpacks

road, heads low into the wind, my hus-  We followed him into a room full of people
band, lohn, and 1, lired aswewere, lcould “We have a bit of company,” Jim observed

ack in his home coun-  “Neighbors, family, and {rends from town

try amid the mountains he loves best What will vou have to drink?
A longdriveway, lined by Australi

sense his jov at being

AN ZUT A tall woman warmlv took charee. *You
trees, led us to the garden of Lake Hawea must be hunery. We shall eat soon. Would
ostation, graceful and civilized, Flower beds  vou like to wash first? There's a spare bed

surrounded small ponds, and red fish swam  room if you want to spend the night.” Then

under a stone bridge. A 5,000-foot range she added: “I am Fiona, Jim's wife. Let me
shielded garden and sprawling white home- introduce you to everyhods
stead against gales It was also mv introduction to the high

man broad in the shoul- countrv, as New Zealanders call their region

I'|. -j:.1. il -II;:'.Tl'I

ders came out, dark eves squinting against of glaciers, furioud rivers, and tussocksy

ricdee an the South Istand. where outdoor livine is a tonte illr{--.'r'rr'hrrF Big il 74




basins stretching along the lofty 500-mile
hackbone of the South Island.* Some 300
sheep stations, or runs, as the mountain
ranches are called, are scattered through
this awesomely beautiful grazing country.

Ranch Has Cosmaopaolitun Trimmings

Lake Hawea Station, 160 miles from
Dunedin, the nearest city, takes in 28,000
acres. Its 6,000 sheep and 140 head of cattle
support the six members of the Rowley fam-
ilv and their hired help.

I can't think of a meat more satisfying
than the dark, juicy merino mutton we
dined on that evening. Later, basking by the
fireplace, T looked around at crystal glasses,
paintings, shelves loaded with books, Jim
was telling some guests about his recent trip
to South America. How could I ever have
imagined these high-country runs to be
primitive? Was it New Zealand's remote-
ness—12,000 miles from London, 7,000
from Los Angeles? Was it because the high
country is so steep and sparsely populated?
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Once, back in Wyoming, I had met a man
festooned with photographic gear who
smiled seeing my cameras. “Another pho-
tographer? Where from?"

“Poland.” 1 replied. “And you?"

“New Zealand.” John beamed, as if offer-

ing a gift. Later, when we went to live

among the Eskimos,t he would tell me
about the people in his native mountains,
their confidence in their land, and the life
they had built from scratch. And now a
phone call from John, a perfect stranger,
was all it took to bring an invitation to visit
this high-country family.

I walked to the window; Fiona joined me.

“There was nothing here when Jim's par-
ents hought the station in 1913, They built a
hut, and foryears carried watera mile up the
gully. Then they moved an old schoolhouse
here, but it burned down. After they built

“Peter Benchley described “New Lealand's Bounti-
ful South Island” in the January 1972 GEOGRAPHIC.

tThe authors told of life with the Inuit of Tming-
maktok in “Sill Eskimao, Stll Free,"” November 1677,

MNational Geographic, August 1978



this house, Jim's mother had the garden de-
signed. She was a great gardener, and Isup-
pose she always regretted that T wasn't.
“Jim and I had six children—our son Tom
lives on the station with his wife and sons. In
the early dayvs vou had no electricity or
phone. You had to chop wood, heat water
over an open fire, and wash everything by
hand. It was a hard life, but we loved it.”

Fording a River... 56 Times

The Southern Alps, growing dark before
us, were first sighted in 1642 by a Dutch ex-
plorer, Abel Tasman. But 127 venars passed
before James Cook finally charted New Zea-
land. Even then, England was slow to colo-
nize this distant land with its sometimes
hostile Maori tribes. Fiona told me Jim's an-
cestors arrived in the early vears of settle-
ment in the 1850's. Hardships and struggle
were their lot, But stay they did.

The next morning we drove to theend of a
road in Jim's Land-Rover, hoisted our
packs, and started for Birchwood Station.

New Zealand’s High Country

Between peak and plain rises the high
country, wrinkling the length of New
Lealand's South Island. Lofty terrain

und fitful climate challenge and inspire
settlers of this spectacular sheep country.
Trekking through the southern part (left),
the authors visited stations, or ranches,
that sprawl from vallev flocr 1o glacier rim.

Those New Z£ealand rivers! For two davs
we followed the gorge of the Dingle Burn.
Water rushing down from melting snow-
fields hit us cold and hard as we crossed and
recrossed the river 86 times, holding on to
each other and swaying under our loads.
Toward the second evening the beech forest
stepped back. We climbed over bluffs and
scree 3,000 feet to the saddle, hurriedly. The
darkness, following us silently up the slope,
swallowed us with one soft leap. The snowy
barricade of the Southern Alps caught the
last glow. I remembered a verse written by a
high-country woman, Frances Blunt:

And high, and high

The sharpened hills

—Proud amethysts that wo man tills—
Carve pieces from the sky.

From our sleeping bag, spread on rocky
ground, the antipodal stars looked huge.
We woke uneasy, The air had changed.
The wind rose and blew in isolated puffs, as
if the mountain's great lungs were at work.

249



ey
AN W
LA

i




We rolled aut and wrestled with hoots and
parkas. “A northwester!” velled John.

A crimson arch spanning the stormy sky
heralded dawn. It started to snow. Down in
the vallev a family of horses ran for cover.
We descended, pushed by the wind. Sud-
denly we saw a lean, slightly limping man
with dogs behind & mob of sheep. Ron Wil-
hamson welcomed us to Birchwood Station
His sprawling 1 1-room homestead, dwarfed
by a great U-shaped glacial vallev, nestles
behind a windbreak of larch trees. In the
warm oasis of its sun-room, I told Ron that
we had seen few sheep in the mountains.

“You won't see many,” he answered,
chewing his cigar. “Forty-five hundred
sheep and some cattle and horses don't
crowd 100,000 acres.”

Schooling Presents an Added Challenge

Isolation was never an excuse for igno-
rance in the high country, and Ron and Jen-
nifer Willlamson were determined to give
their children the best education possible.
Ten-year-old Simon (page 233) had just
been sent to an excellent boarding school
near Timaru. Younger Henrv, like his
brother before him, and other New Zealand
children who live too far from town, sull
took correspondence courses under the su-
pervision of his mother, Once, when restless
Henrv exclaimed, "Why do 1 have to learn
all this#” I thought about how lucky he was
to be able to express his frustration and get
Jennifer's patient explanation. Later she
told me: “1like toteach the children. toshare
in their early education. I'd miss out on thisif
they went to a regular school.”

Before marrving Ron, she had spent two
vears in Europe, traveling and studving art
ind history. Her Birchwood scrapbooks re-
flect intellectual interests; reproductions of
Matisse paintings, programs of chamber-
music concerts. It was nothing for her to feed
her family, horses, dog, and pig, then drive
three hours 1o town to hear Sir Michael Red-
grave read Shakespeare

When Jennifer and Ron met each other,
they were both deeplv involved in show
jumping. He was one of New Zealand's best
horsemen. Then, he had an accident. It is
one thing to survive a severe spinal injury.
and quite another then to runa 100,000-acre
high-country sheep station. The horse that
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Taken into the human fold, an orphaned
lamb rides in the arms of Janet Innes
left); daughter Kirsty totes the lamb’s
next meal of milk, The Innes family lives
on Black Forest Station, a ranch of 38,00
ncres. Pete, the father, avoids the twisting
roads by flving a bght plane (above)

to the next valley to help his brother

The isolation of the high country breeds
interdependence. When fire broke out on
Hiack Forest Station, people from 80 miles
around came to help fight the flames,
Husiest tme on the stition is spring
shearing. Inside the woolshed (below

the thick winter couts of the flock fall

to the electric blades of Maor shearers
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fell with Ron that day still grazes in front of
his window.

“Tt wasn't his fault. Itold him what to do,
and he did it. Good, brave horse,” said Ron,
flashing one of his rare smiles,

The end of March found us at Glen Lyon
Station, where the autumn roundup of
Hereford cattle wias under way, Calves
would be driven on the hoof 130 milesto auc-
tion vards in Temuka.

We joined the men for a hearty 4 a.m.
breakfast—cereal, fruit, mutten chops,
eggs, and toast, washed down with steam-
ing mugs of tea, Then we caught horses,
thundering in the corral. I followed the red
glow of cigarettes as we rode into the dark.

Splash! Dogs whimpered. We crossed the
Dobson River with its tricky currents and
auicksand bottom. I blessed station owners
for breeding tall mounts. Riding experience
told me to let my river-wise horse have his
way. After all, he had as much to lose,

Calves Comered in Madeap RBoundup

Dayv broke golden. In the valley center,
2,000 pairs of horns moved restlessly be-
tween frost-covered fences. Larry Mur-
doch, the station's manager, worked the
drafting gite, separating calves from the
cowsand bulls, while other men, ankle-deep
in mud, moved the cattle. At noon Larry un-
tied lunch from his saddle: a cold leg of mut-
ton, bread, and Scotch.

“Larry. how many sheep do vour family
and shepherds eat a year?” asked John.

“Us and the dogs? About 300."

Then, with evervbody mounted, Larry
opened the gate, “Now the fun begins!”
someone shouted. Calves rushed out. Riders
and dogs followed madly through the
swamp, over the rocky flats, and across the
river, finally bringing them into holding
pens. Larry rodeup, his big frame easy in the
saddle, red face sprinkled with mud, happy.

“That was lucky. Sometimes half the
calves go up the valley.” He pointed toward
the main divide of the Alps, Glen Lyon's
boundary 30 miles away. At dawn tomaor-
row the 16-day trek to the coast would be-
gin. Now we rode back to the homestead.

There, Larry scooped up his 3-vear-old
daughter and went to milk the cow. Squirt-
ing milk into the child’s mouth, he said: “It's
great bringing up kids here. It's a good life.™
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Holding her on ene knee at dinner, Larry
cradled his newborn =on, Kane,

“Why ‘Kane'?” asked one of the men.

Larry smiled a bit sh}l} “Thad a good dog
by that name once.

Dags! Originally hmu[;ht from Scottish-
English borderlands, the hardworking bor-
der collies “made this country,” say farmers.
They erected a statue of a collie on the shore
of Lake Tekapo, with a plaque in Gaelic:
“Beannachdan air na Cu Caorach—Bless-
ings on the Sheep Dog."”

Each station breeds, trains, and worries
about its dogs. Shepherds endlessly analyze
family trees and personalities. The dogs run
behind horses, ride in trailers, fly in small
planes, compete in trials. Most of all, they
walk. The harsh climate, steep tetrain, and
icv rivers shorten their days, but they seem
to love their work. They are taught to re-
spond to voice and whistle commands, often
from a great distance.

lan Anderson, sound and agile at 70, is a
“top dog™ himself; he still climbs the peaks of
his run and competes in dog trials. One night
at the Anderzons’, [asked, “Ian, how doyou
start 4 voung huntaway [barking] dog!™"

“First I take this keen voung pup and call
my other dops,” Ian explained. “We all
jump in the pen with the sheep, and I tell the
dogs to bark. So they bark their heads off,
chase the sheep, and the pup begins to get
the idea of team spirit!”

Next morning I spotted Ian working with
sheep near the woolshed. Suddenly, unbid,
his dogs leaped the rail and created havoc,
lan shouted to no avail. He saw me and
laughed, “You asked how 1 started them,
but not how 1 stop them.”

His wife, Betsy, used to represent New
Zealand as a downhill ski racer. Both agree
that “when you compete, vou learn to lose—
because vou zet a lot of practice at it."

Room to roam delights high-country
yvoungsters like 10-vear-old Simon
Willinmson, riding at Birchwood Station
during a holiday frfom his first vear in
boarding school near Timaru. As do most
children on remote stations, Simon took
government-rin correspondence courses
for his esrly education. A teacher visited
several times a year,



About twenty miles from lan's place,
Twizel, a construction town of 6,000, un-
pretentious in its prefab uniformity, houses
workers on New Zealand’s large<t hvdro-
electric project, When completed in 1984,
the canals feeding power stations from
glacter-fed lakes and rivers of the Mackenzie
Basin alone will hold 17 million cubic meters
of water—34 times the nation's annusal con-
sumption of beer, as locals compute it

“"God” Has Plans for High Country

Maori legend credits Rakathautu, a giant
of a man, with digging this chain of moun-
tain lakes, In Twizel we went Lo see his
modern eqmvalent: Max Smith, project en-
ginger, known locully as “God"” (page 263).

We talked about New Zealand's fast-
grownng appetite for electricity, creation of
new recreational lakes for increasing num-
bers of tourists, compensation for people's
properties that would be flooded out, And

Max Smith's concept of the high country;

“The runholders lease more than 90 per-
cent of their land from the government
Kuns are big and generally underdeveloped
I believe the state should uge water from this
project to irrigate the land, subdivide it into
economic units, and sell it to farmers willing
to make it productive—whether for inten-
sive grazing or for crops.”

We later mentioned this idea to Professor
Revin O Connor of the Tussock Grasslands
and Mountain Lands Institute.

“Max has part of the story,” commented
hevin, “You cannot plan 4 farming system
the way vou plan a hydro system. The run-
holders are cautious innovators. If they were
reckliess, they'd go bustin thatenvironment,
being at the mercy of weather and market
High-country farming can't be repulated
like water behind a dam. A farmer must be
free to accept his own risks. Ask Bruce Scott
of Godlev Peaks Station what pays his bills, ™







All in the family

AMILIAK BEDFELLOWS on

I: i Sunday morning, 1om and

vdrienne Kowiey with thelr
voungsters (left) enjov a break in the
work at Lake Hawea Station. From
the time they can walk, high-country
children pitch in on station chores, The
family would be incomplete, however
without its dogs—both hardworking
tiarder e that attend 1o the sh e
and high-spirited hunting dogs like
Labradors, one of which receives an
obedience leszon (right)

Checking the competition, Tom's
parents, Jim and Fiona (below
mspect the fleece from a neighbor's
station prior to 2 woal auction in
unedin, [hrving in theé high, dn
sroel e

gnvironment, merino shesn |

wome of the Imnest wool 10 the warl



We did ask. at the High Country Field
Day, where runholders and government
agents dizcussed farming issues. A micro-
phone stuck in the tussock amplified gues-
tions and grievances, revealing to us the
complexity of this pastoral existence

Bruce Scott told us about his new gravity-
fed irmgation svsieém, & MAJOr ImMprove-
ment, providing Godlev Peaks stock with
feed for the winter

“My father alwavs said, ‘Remember that
those merino sheep in the hills pay for what
vou do down below.' And he's jolly well
right, My profits hardly warrant the cost of
irrigation. New Zealand has got where it is
mainly on the initiative and the drive of a
small number of farmers down the genera-
tions. We do try to introduce improvements
But, heaven help us, no farmer could sur-
vive wasting money the way they do on that
hvdroelectric project.”

1 summoned my courage. “Bruce, could
we join your autumn muster?”

He hesitated, then asked: “Can vou
wilk?" Godley Peaks has the toughest foot
muster in New Zealand, 18 grinding days of
climbing 8 (00-foot mountains and comb-
ing sheep out of country so steep that its shin-
gle faces seem almost vertical, The yvoung
shepherds who muster with Bruce gain a
reputation for skill and endurance.

A fortnight later in &8 mountain hut I
watched Bruce Scott from my sleeping bag
at 4a.m. “Don't get up till [ cook breakfast,™
he had ordered. "l need room. Cofiee or

tea?” I preferred coffee; other sleeping bags
chose their brew. Bruce delivered 1t hot nnd
returned Lo sizzling mutton chops.

A natural leader, Bruce was also a mother
hen, preoccupied with safety. Before we
plunged into the cold darkness outside, he
tuned in the weather forecast. "My hardest
decision when the weather is uncertain 1s if
we should muster that day. They"—he
looked at his yvoung shepherds—"are other
people’s sons, 1 honestly believe if 1 lost a
man on this place, I'd give up,”

At Godley the snow risk was always
there. In the late spring of 1967, 51 inches
fell in two days, killing a third of the freshly
shorn Godley flock. Avalanches, foul
weather, and bluffs claim another 2 percent
every vear. Before winter tightens its grip,
5,300 sheep, scattered over 38,000 acres of
mountains and vallevs, have to be found
and brought down to relative safety

The muster went on. Each day we
brought more sheep off the dangerous
slopes, Each night we spent in a different
nut, pushing on relentiessiy

Shepherds Fleeced by Sheep Thiel

From Godley Peaks, Johnand I recrossed
the Mackenzie Basin. It was named for a
scotiish shepherd who stole a thousand
sheep and hid them here in 1855, Shepherds
gave chase, caught him, and tock him to
jail, from which he escaped several times be-
fore he was eventually pardoned. Instead of
damnation, he and his dog met instant fame,




and the unexplored basin was quickly set-
tled. Newspapers advertised: “"Wanted, a
shepherd. Must be a Highlander with

dogs. "The Scots came Lo stay
John and 1 headed for a Mackenzie

stronghold, Black Forest Station, at the end
of a 353-mile dusty track. Once a2 week a mai]
truck brings news and supphies, All meat,
vegetables, eggs, and honey come from the
station itseli. Jessica Innes, a striking heau-
ty, mayv change from work clothes into an
elegant gown to serve dinner, but if stock
work requires, she drives like a commando
over pertious mountain trails. Her husband,
Allan, chairman of the Wartaki Catchment
Commission, deals with water- and soil-
conservation problems. Only now is the
nigh country recovering from an infestation
of rabbits, which destroved the grazing

“We were desperate,” Allan told us, “Ei-
ther the rabbit had to go, or we had to go. We
apphied for permission to import *1080," a
tasteless, odorless poison, but the govern-
ment at first said no. Finallv we managed to
get it in from Tasmania.” The polson, now
used officially on chipped carrots scattered
by emall planes, saved Black Forest as well
g5 other runs.

Seeking desert grasses that would prosper
in the dry Mackenzie Basin, Allan and Jessi-
ci have traveled to the mountains of Thai-
land, Iran, and the U. 5. Their daughter,
Sara, 22, with a degree in horticulture and
landscape architecture, looks after trial
plots of seeds that were brought back. She

Never mind the parlor, Jim
and Fiona Rowley prefer to
take tea on the garden floor
(left Highlanders are
addicted to the outdoors—
synonymous with hard,
satisfving work and easy
relaxation. Fierce snowstorms
and fast rivers do take some
lives, however.

Indoors at Irishman Creek
Station, Lady Peggy Hamillon
(right) finishes a book about
her experiences in Warld
War 1. Her late hushand, Sir
William, invented the jel
boat to explore the high-
rountery walers,

L 1Y
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also breaks, trains, and shoes the family
horses. We glimpsed her on her favorite
mount, Bulldozer, 17 hands tall, soaring
like a chestnut bird over kigh fences. Sara’s
brother, Pete, manages Black Forest. After
one tvpical day, | read Pete's diary entry

“Raining at last! Mustered voung cattle
In cottage, getting stove and telephone
working. Dismantled diesel motor, Killed
cow [or dog food. Stnipped deck on tip trail-
er. butlt bee boxes, "

Penknife and Twine, Tust in Case

Pete's petite wite, janet, chops wood,
spins wool, and unloads winter feed with
her children in tow., Three-yvear-old Ben
climbs under cars to “fix them,"” feeds new-
born lambs, and asks, “Mummy, did vou
also lick me when I was born?"

Janet does remember the long drive to
town the night Ben's sister was born, Pete
calmly collecting penknife and twine, ready
to deliver their baby if necessary., The In-
neses work hard and play hard. They've
been building their own life in a new land
ever since Pete's grandfather came to the
Mackenzie in 1912, equipped with a mas-
ter's degree in Greek philosophy and math
from Aberdeen—and determination.

In the busy woolshed, Pete's father, Al-
Ian, museéd: “"Farming 2 one of the few
things people can still do as a family. 1t looks
like separate operations, but we really run it
Logether and help each other.” Just as neigh-
bors help (Continued on page 2064)
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Winter at their heels, two musterers push a mab of sheep toward safer and sunnier
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ground. The high-climbing, independent merinos will not be seen again il spring.
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Trouble on the horizon?

5 FAR AS THE EYE CAN SEE i= grazing country

on Glen Lyon Station (left), 100,000 acres large.

Cattle wander the river flats. while sheep climb to
the snow line on &, (00-foot peaks, The high country's
spacious way ol life may be threatened by the ideas of
people such as Max Smith (above), the powerful head

engineer ol a2 massive hyvdroelectric project in the
Mackenzle Basin. Smith believes that the government
should irrigate and subdivide the stations in order to
encourage high-intensity farming. He also wants to see
the construction town of Twizel (below) eventually
provide room lor tourists, Station owners do not shn
from developmaent, but if progress means a crowd, the
highlanders will pass




(Continted from page 250) one another,

One spring day Pete, returning from
town, spotted white smoke over the still-
distant station. He hit the accelerator. The
car careered off the road twice hefore it flew
over the last bridge and skidded to a stop in
the Black Forest compound. Bevond the
range of hills a strong northwest wind
played with its new toy. Fire!

Pete's call for help was radioed all over the
Mackenzie country. People came from 80
miles around., more than a hundred of them,
Diriving to the top of a ridge, we saw the
flames raging over grassy basins, then gal-
loping uphill. A firebreak had to be burned
across its path. I remember Pete’s tense pro-
file, like a voung hawk's, his blond head
touching his cousin's as both listened to Al-
lan from across the basin on their citizens'
band radio. Another cousin worked below
us in a silent fury.

Allan’s voice was calm. “The fire is fairly
thick in the end of the basin. You might have
to let it burn back through the rocks and get
it round the next ridge, Owver."

“There are men there, as thick as bloody
bees," Pete answered. “Hang on! There's
another fire down here. Send some men up
this spur.”

For seven hours the fight went on. The
flames roared uphill, licked the firebreak,
tried to jump across, then collapsed into
ashes and thick smoke.

Back at the homestead, tired, blackened
men filled the sunny rooms. Little Ben took
beer around; Sara and Janet hurried with
food. Jessica turned regally to her son:
“Pete, you really will have to apologize to
those two nice ladies in Kurow who moni-
tored your radio calls. Your languapge was
atrocious.” But her eves spoke relief and joy,

Drowning Dog Proves Golden Betriever

Not only pastoralists found their Utopia
in the high country. One of the last Otago
gold miners, Joe Scheib, still ives near Skip-
pers overlooking the wild Shotover River. It
wis here, in 1862, that two Maoris, rescuing

their drowning dog, saw gold dust chinging
toits coat, Before the dav was over, thev had
collected 300 ounces of it

Such days were rare. It took Joe 40 vears
of backbreaking work to find that much
gold. And the once generous river now ap-
parently carries only water. The gold-rush
crowd left; there is no second crop.

“When we came, we were going to make
our fortunes in a hurry, Butit didn't happen
that way,” Joe reminisced, petting his dog,
whose coat showed only ordinary dust.

His wife, Jov, added: “It's a dream, but
a lovely life, Free. Never dull. There's usu-
ally something to eat. And always hope.
Even if we didn't strike it rich, it doesn’t
matter. We never worried about having the
bigeest house or the brightest colors. They
are not important. The quality of life is
important.”

Farewell to New Old Friends

Before leaving the high country, we went
back to Lake Hawea Station, where we had
started eight months earlier. Therea mob of
freshly shorn sheep spilled out of the
woolshed. Jim and Tom Rowlev came out to
greet us, the hleating drowning their words,

“It's good to see the sheep after they've
been out in the hills,” Jim said. “Every vear
their condition and wool gets a hit better.”

Fiona Rowley came from behind. “The
kids! Welcome home. We are just about to
go to town for the wool sale. Do come with
us, Jim loves his wool and has to see it sold.
You'll stay longer this time, won't yvou?"

We did. We ¢ooked, mustered, talked,
played, vet one day had to leave. Fiona
agreed to let us slip out without farewells;
but then ran after us, gray hair flving. She
pressed a jarof shortbread into John's hand,
whispered, “God bless,” and fled.

John and 1 started downhill. It was softly
raining. Ahead we saw Tom and his little
bov, Angus, in red boots, with an umbrella.
Dogs followed them, Goingto look up voung
bulls, father and son walked hand in hand
through the spring-green grass. ]

Flush of beauty spreads across a snowfield at sunset in the Southern Alps. Ever since
zettlers éntered the mountains in the 18507, the high countrv has promised a special

joy. A shepherd once expressed it for himself: *To be young and fit and keen, alone in a
mountain world with only the skyline beyond: what a life for a man!”
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® Arctic

Norway's
Stratenic

By GURDON YOUNG

BN D IoMgE] BUSEE

Photographs by MARTIN ROGERS

ORKETIDEN, the Norwegians call
these days of winter blackness—the
dark time. Although it was noon, the
glowing sun lay far beneath the dis-

tant horizon, and the islands of Svalbard lay
shrouded in frozen ploom. The temperature
was holding at forty below zero—both Cel-
sius and Fahrenheit, for the two scales meet
at that low level—as [ strugeled toward the
coal-mining headquarters of Store Norske
spitsbergen Kulkompani.

Willem Barents, the Dutch explorer who
put these Arctic islands on the map in 1596,
had named them Spitsbergen, Land of
Pointed Mountains, Leaning into the icy
wind, I thought that the archipelago’s pres-
ent Norwegian name fit it better: Svalbard,
Land With Frozen Shores

Frozen indeed! Most of the islands’ 62,000

Winter s wrath buffets the mining town
of Longvearbven in Svalbard, Norwegan
islands only 1,040 klometers (650 miles)
{rom the MNorth Pole. Rich coal deposits,
passible substantial oil reserves, and a
strategic location near the top of the world
are ¢nding Svalbard's long isolation



SVALBARD TREATY SOVIET CLAIM
entities 41 nations to tap encompisses the sea

the islands’ resources, though from the Norway-Russian
only Norway and the Soviet border to the North Pole,
Unian do so. observing the treaty line.

168

NORWEGIAN CLAIM
includes the waters west

of & line running midway
USSR tothe Pole.

DISPUTED AREA

covers 155,400 square
kilameters (60,000

North of nearly everything, Svalbard
holds importance far greater than its
West Virginia size might indicate. In
1925 the Treaty of Svalbard gave
Norway sovereignty over the archipelago,
formerly called Spitsbergen after its

largest island. The treaty bars military
activity on the islands, but it permits
exploitation of resources: The U.S.S.R.,
which mines coal there as extensively as
Norway, has 2,000 citizens on Splisbergen,
compered with Norway's 1,000. The
Soviets are also concerned with Svalbard's
strateglc location; Soviel submarines

based at Murmansk need the lce-free
waterwny between Svalbard and

Norway's mainland to reach the Atlantic.




sqguare kilometers (24,000 square miles) is
covered by glaciers or frozen as deep as
300 meters. Stretching to within 1,046 kilo-
meters (650 miles) of the North Pole, Sval-
bard is so far north that the northern lights
reach nto 1ts southern sky.

Yet these remote islands—for centuries
too unimportant for any nation to claim—
now receive international attention. To the
Soviet Union, they pose a potential security
problem. To the rest of the oil-hungry
world, they hold promise of easing the pro-
spective world energy shortage.

Coal Mine Started by an American

lce encrusted my beard by the time [ com-
pleted the half-mile walk from my quarters
to the Store Norske office, but warm Nor-
wegian hospitality and scalding coffee were
waiting

Henritk Varming, assistant manager of
the mining complex, briefed me as [ sipped.
“An American—John Munro Longvear—
started a commercial coal mine here in
Longvearbvenin 19046, The town, of course,
s named for him,"

Peering out the window, 1 grimaced.
With four months of darkness out there, [
thought of this isolated community as the
City of the Long Year.

Varming continued. “Store Norske Spits-
bergen Kulkompani—the Great Norwegian
Coal Company of 3pitsbergen, in vour lan-
guage—bought Longyear out in 1916. But
now the government has become the owner.
If a second mining area, Sveagruva, goes
into production, Norwegian coal tonnage
here will probably double.™

Varming grinned when I asked if this was
a typical day. “There 15 no typical weather
on Svalbard, Tomorrow may be warm, or
raining, or even colder. A low-pressure sys-
tem usually hovers over Svalbard. When the
svstem drifts to one side of the islands, north
winds bring down polar air. When it moves
to the other side, winds from the south send
up warmer ar,”

“What attracts miners here?” I asked,
“High wages#"

He shook his head. " The pay izn't much
higher than on the mainland, but taxes are
low. A miner can save enough ina few years
to go back [coastal Tromse Les 950 kilome-
ters south] and buy the house or farm of his

The great white way of inland ice leads a
dogsled toward Nv Alesund, one of the
world’'s most northerly towns. Overland
travelers use sleds and smowmobiles: no
roads exist between cities. Once a coal-
mining town, Ny Alesund is now a Norwe-
guan base for Arctic research.







Sinking roots in frozen soil, the
Soviets have buill communities
at Barentshurg (below) and
Pyramicen. A stviteed red star
and hammer and sickle (nght)
proclaim the Soviet présence in
the village named for Willem
Barent=, a Dutch explarer who
visited the lslands in 1596, The
chill air provides a natural re
trigerator for fish and fruit out
side & Barentsburg apartment
(left). Though Norway has sov
ereignty, enforcement of Nor-
wegan law is ganerally left to
the Soviets ino their villages. The
soviels also have a contingent
stationed at the three-vear-old
i-I.i|r]'-|'lF'. It I..l'lf'.',;___'.'-i_'il.rlh_'-.'l_'r': 1O 540°T-
vice [lights from the US55 K
and helicopter hops from Ba-
rentsburg and Pyramiden

Norway's Strategic Arctic [slands 211



dreams. Besides, we do our best to fill the
miners’ leisure hours "

Longyvearbyven, 1 ledarned, has a movie
theater, canteen, gymnasium, indoor swim-
ming pool, & good school, church, store,
clubrooms for hobby groups, and television.

Arctic Mélange: Reindeer and "Kojak™

A few hours later [sampled the television.
Then, turning away from a suspenseful
“Kojrk" epizode, 1 glanced out the window
to see reindeer passing

Reindeer, and virtually all species of wild-
lite here, are protected now by government
edlict. But there was o time when sealers,
whalers, and walrus hunters harvested the
Arctic waters surrounding Svalbard. Later
came scientists mnterested m Svalbard's
fragile environment. Polar explorers

used the slands az a jumping-oiif place

Still, the archipelago remained an or-
phan, claimed by no nation, for it seemed to
have little to offer the world

In 1925 Norway assumed soversignty
through a treaty signed eventually by 41 na-
tions. The treaty provided that each nation
was entitled to exploit the 1slands’ sparse re-
Onlv coal-short Norway and the
Soviet Union are doing so. Both operate
mines here, producing about the same
amount—as much as 450,000 tons vearly.

At the canteen I chatted with white-
haired Anker Carlsen. He had spent the last
quarter of a century in Longyvearbven's
mines. [ asked what life had been like before
regular air service was established with the
manninnd in 1973

Anker stared off into the past. “Life was

SOUFCES

Dark skies over a white land come not only from Svalbard's four months of sunless
winter, but also from the dust spewing from a coal-processing plant al Longyearbyen

Svalbard's environment, especially vulnerable because pollutants are slower to break
up in Arctic arens, may face increased threats if recoverahle oil deposits are found
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stable then. When the last coal boat left in
the fall, we would look at each other and
realize that we were cul off from the rest of
the world. Thal brought a closeness, a reli-
ance on each other, vou understand? It was
good, that isolation. But now airplanes land
cach week to remind us of the world outside

I prefer the old way.'

He sighed. "A different kind of miner
works here now. We old ones came because
this was an orderly, unchanging life. Today
voung miners come to make a stake

When Anker first arrived, he found the
town in rudns; German warships had shelled
It virtually to kindling during World War 11.
Norwegians occupied the islands through
most of the war, although (German radio
Operalors 1o remote areas transmitted me
teorolomcal mformation
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offshore

ter's night is brightened each week by matl call

Only a few scars of More
than 40 percent of the land, in fact, has been
turned into national parks and nature pre-
Reindesr can e
seen wandering along the broad gully that

cuts through Longvearbyen. A few musk

WAar remyisin

B . -
erves by the Norwerians

oxen stll survive—and occasionally a polar
pear strodis through town in search of a gar-
DaEe SNACK

The U.5.5. K. takes special interest in
svalbard because it lies close to the ice-free
route that Soviet Navy ships mus
reach the Atlantic when ||||_':-. leave the i

use Lo
malitary complex at Murmansk. The Sovie
n Svalbard is prominent: Rus-
utnumber MNorwegians

svalbard's location 1s a hot topic of con
viersation, I histened one night at the ¢

as prodigious amounts of beer turned
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For Longvearbven's horwegsian residents (above ) the gloom of the long win-
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Mhough wagesaren't materinlly differ-

ent from those in Norway, rock-bottom taxes and the dearth of spending temptations

CRD make a sint on the 1slands finaacially rewarding



Norwegian miner into a military stratemst.
“Svalbard’'s permafrost would make al-
most instant runways for the bombers of an
unfriendly nation,” he pronounced. *Oh, 1
know the treaty that gave us sovereignty
bars military facilities here. But Norway is
too small to defend these islands against the
big powers—there are more Russians in
Moscow, for instance, than there are Nor-
wegians in all Norway.” Actually Svalbard
would have many defenders if attacked,
since Norway is & member of NATO.

Airbome Super-scrumble?

The miner paused to drain his beer mug,
then squinted at me as he refilled it. “Sup-
pose your country and the U.S.5. R. came to
blows. I think your planes would race for
Svalbard. Soviet planes, too.”

Another tilting of the glass, Then: “As for
me, [ would head for the deepest mine 1
could find and cover my ears.”

The Soviet Union also turns a concerned
eve on the Barents Sea, which borders Sval-
bard on the east. Those treatv-signing
nations that have exploitation rights on
Svalbard-—do they also have the rdght to ex-
ploit parts of the Barents Sea?

The guestion is more than academic. Ge-
alogists believe that oil awaits tapping in
this part of the world. Already oil companies
of many nations have sunk wells an Sval-
bard's islands, with disappointing results. If
ail exists, it lies offshore.

The difficulties of tapping it, though, may
dwarf the drilling problems that have been
encountered in the rugged North Sea.®
There is moving pack ice to contend within
the frigid waters surrounding Svalbard, so
probably operations could take place only
during the brief summer,

More than just these technological prob-
lems must be salved before drillers probe the
Barents Sea. A basic difficulty revolves
around the question of ownership.

“See "Striking It Rich in the North Sen,” by Rick
Crore, NATIONAL GEOGRAPHIC, Aprl 1977,

The little engine that could—and did—
carry coal from a mine at Ny Alesund has
stood frozen o its tracks, carryving only
gossamer veils of snow, since the railway
was abandoned and the mine closed fol-
lowing explosions more than 15 vears ago.







Norway maintains that the waters
around Svalbard, outside the four-male lHmit
specified by the treaty, are an extension of
Norway's continental shelf, Thus Norwe-
gians can sayv who drills—or fishes—there
Yet if the shelf were declared part of Sval-
bard, would not all the treaty nations havea
right to exploit it?

Another troubling guestion: §hough
Norway and the U.5.5. R, bath abut the Ba-
rents Sea, where 15 the dividing line between
them? Norwiy claims it meanders midway
between the Norweglan and soviel land-
masses, (o the North Pole (map, page 268),
The Soviets hold out for a "sector line,”
essentinlly a straight line to the North Pole,
deviating slightly as it detours Svalbard.
This would give the U.S.5./R. a consider-
ahly larger portion of the seabed—and
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eliminate the possibility of foréign presence
uncomiortably close to Murmansk.

Environmental problems also must be
solved. An oil spill in the fragile Arctic could
he much more damaging than one in tem-
perate climates, because the cold would
slow breakdown of the ol

Though many nations are waltching de-
velopments in Svalbard with interest,
most—including the United States—remain
discreetly silent

Longvearbyen: Color It Gray

The midnight sun shines on Svalbard
from mid-April to late-August, and only
then, on a return visit, did 1 at last get
a look at Longvearbven in davlight. Like
many coal towns, its principal color is gray
still, the rugped, soarmg mountains thal




surtound it imparted & grandeur that | had
not envisioned in winter darkness (below),

Now the town was even more isolated
from the other settlements. The constant
sun had thawed the top few feet of tundra,
turning theizsland into an impassable combi-
nation of creviced glaciers and bogs. No
longer conld off-duty miners roam about on
their snowmobiles. Ships and helicopters
offered the only transportation, for there
are no roads outside the settlements,

By special arrangement, Leif Eldring, the
Norwegian syiselmann, or governor, had
offered me his helicopter for a trip to the
main Soviet settlement of Barentshurg, 35
kilometers away. Next morning photogra-
pher Martin Rogers and I landed in the sol-
idly built Soviet community (pages 270-71).

Miners here, too, could attend movies,

Winter's blue-white icing coats the
mnd, as well as the harbor that stretches
between craggy mountains and hoddled
oildings of Lomgearbven. The light,
though faint, heralds the coming of sum-
mer; then the pack ice melts, allowing
ships to enter and carmy away coal mined
and stockplled during the dark monthe
The retirn of the sun also brings exultant
Svalbard residents outdoors. Longyvear-
byen policeman Alf Kolbu and his wife,
Blore (Incing pagei, beam after his victe-
rv in o cress-country ski race between the
Norweglans and Soviets




v more orderly place than Long mann Eldring agagan o thank him lor his

vedrbyen and one with more amenities. Cal help. The talk turned to tourism

(It grazed nedar the town square, and a iarere =

' [lourists Must Rough i
greenhouse produced tomatoes, cucumbers
groen ontons, and Howers “mince we hoave no hotels or restaurants

“Most of our miners come [rom the cruise ships provide the best way to visi
Ukramne,” said Nikolal vechaev, the con svalbard. Some campers arrive each sur
sl “We have 1,200 peaple here, including mer, but they must bring their own food as
300 women and 96 children. Pyramiden wiell as tents, It 1= {or the best: the ecology
north of here mntains another 851 |||'|I|_-|'. . here 1= too fragtle to withstand anvthing but

To enhiven Arctic life, the Soviets and controlled tourism.”
~orwegians exchange f{olk-dance groups Martin and 1 were Aanxious to seec more
and face each other tn the svalbard “Olyvm of Svalbard, particularly the island of
plcs —chess matches, table-tennis tourna- Mofien, gathering place of the walrus. 5o
ments, anad sk race Wi loonked Wl |"'_'_'i'.'|'|.':.'-"ll CAPLAIN AN Ch

It was a brief visit but filled with hospital-  owner of Sendsvalen—the Sand Martin
itv. At the end of 1it, our helicopter walted His vessel was a 22-meter coastal freizht
patiently while Martin and | exchanged the er; the ron plates in her rust-covered hull
last of manv v "Ii..' firasis W .|i'| -'ill' CONEL II.' I::"'I .-_|-'||:-- | TOFELner Lne veal I'u.l'pll':l!

A Iriendly face-ofl enses sometimes-strained relatons when Soviets and Norwegia

it down their conl picks and pick up Ping-Pong paddles, ski poles, and chessmen |
L 1

flot, offer 4 study in mixed expressions as they watch a table tennismatch (above). An
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For many vears walrus were not seen on
Maffen., Thev began to return only a few
vears ago. “Walrus are pedaceable orea-
tures,” Per told me
Miavbe one will come up to our outs
hoard skiff to look at us, and hook his tusks

It has h IPpEned I
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What then? T believe there was a twinkle
= e ' “An old trapper
told me that vou must pul on vour mittens,
rrab his tusks, and gently lift his head up to
unhook him. But be sure to wear vour mit-
tens when vou do it. Otherwise, the warmth
of vour hands on s tusks will panic hm. ™

A likely story! Still, I was careful to take

.._-I
.---

My mMIEEns W M wie |||'-_|'||||‘:'| 'IE:!: little 5
off Matlen
I our of the comic glants

wen veered six meters oft
shore 1o keep pace with us as we strolied the
Beach. Ahead on a huge male
nccompanied by two temales. e
we neared, gave us i sol
vawned cavernously and
humped his way intothe sea, followed by his
LW com
“Trappers once used walrus hide as

Ag we landed, |
i
§
d

swam toward us. |

Lhe shore
NOTed.
ralsed his head as
fINn slare. then

R TLIOTLS

ocourred when a Norwe-






rope,” Per commented. No other animal
hide is as strong, he believes. But hunters,
sid to say, killed the gentle walrus for those
big ivory tusks, a= well as for the oil in their
biubber. I stared along Moffen's low-lving
beach and mourned; it was littered with
boneés of the marine mammals.

“A few vears ago,” Per reminisced, *I
wintered over on one of the small islands
near Svalbard. Suddenly I heard what I
thought was the sound of an airplane, 1
grabbed myv lantern and rushed outside—it
turned out to be a big bull walrus, sleeping
on a passing ice floe. By hell, that walrus
sure could snare."

No Trees, Yet Sawmill Thrives

Before heading for my bunk that night, 1
cleared up a puzzle. “Per, why did vou build
a sawmill on Svalbard when the tallest tree
on the islands is only eight inches high?”

He puffed on his pipe. “There are plenty
of logs in the Barents Sea. Thev drift across
from logeing rivers in the US.S.R."

Next morning I awoke with thoughts of
the Titamie runming through my head, forice
scraped along the iron hull near my bunk. 1
scrambled up on deck to see Per casually
puiding Sandsvalen between drifting floes,
Ahead lay an immense mass of blue-green
ice: Monaco Glacier, At its base, half a doz-
en seals floated, each riding a small floe.

Pointed mountains and {rozen shores—I1
meditated on how well named these islands
were as we cruised along the coast.

And how lonely. “I've heard that three
centuries ago,” Per said, “the British sent
condemned prisoners to Svalbard, promis-
img them eventual pardon if they'd winter
over. All refused; thev believed that even
hanging was kinder than this. "

Once, we beached Sandsvalen's skiff near
& long-abandoned whaling site and clam-
bered over the shore back to its old graves
vard, 1t was a macabre sight, for weathered
coffins lay exposed amid the rocks. Year by

Ripples of sequined snow and matching
fur coats reflect two shades of white as a
polar bear mother leads her cubs on a
springtime stroll on Nordaustlandet. Un-
tler Norweginn law a polar besr may be
shot only if deemed a menace
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vear, the permafrost heaves the coffins up,
until they surface

But gentle nature still protected her dead.
Earth had seeped in to fill each coffin and
conceal what lay there

The whaling station was bird land now
We walked carefully across the spongy tun-
dra, avoiding the many nests that lav on the
surface. Arctic terns screamed thetr anger
{rom alofi, swooping down to within inches
of our heads. Puffins dived around us like
tiny, iat warplanes

Nv Alesund-—one of the most northerly
settlements on earth—was our final stop
(page 269), 1 found rescarchers working
there vear round, probing the environment.
some check electromasnetic waves in the
upper atmosphere; others investigate [ish

NMariona! Geograpliie, Aupast [978



populations in inland lakes or rangze far from
the settlement to study whether reindeer are
overgrazing the tundria. Biologists have cre-
ated a tiny “oil spill" not far from Ny Ale-
sund to study its effect on the tundra

Falling Burometer Led to Explosions

A few decades apo Ny Alesund was an
active coal-mining town. But in 1932 Sval-
bard’s unpriedictable weather syvstem pro-
duced asudden drop in barometric pressure
Mine wventilating syvstems became over-
lpaded, methane gas built up, and an explo-

sion resulted, causing many deaths, The
mine reopened, but ten vears later another
fatal explosion closed it for good

From our comioriable quarters we could
see¢ hongsfiorden, dotled with ice floes, At

Vorwav's Strateeic Arctic Islands

Its edpge stood an iron tower—the mooring
mast that had been built to tether explorer
Roald Amundsen’s dirigible Norge, In 1926
he had lifted off on a successful flight that
took him over the North Pole. In the same
vear Richard E. Byvrd and Flovd Bennett sel
their sights on the Pole, taking off from Ny
Alesund in an airplane

My ¢ruise and my work wereending. 1 re-
turned to Longyearbven in time to catch the
Friday Tight to the mainiand. As my airliner
headed toward Tromsg, the 1slands shrank
behind me until I could see them as most of
the world must imagine them: Lonely, fro-
zen bits of land, lost in an inhospitable sea

But the world 15 finding them—{or there
1= no place on earth too remote, too hostile, to
escape 4 rush toward riches ]




MOUNTAIN
GOATS

Guardians
of the

Heights

ARTICLE AND PHOTOGRAPHS BY
DOUGLAS H. CHADWICK

In bold defiance of gravity,
mountain goats reign with eagles
acrass A no-man's-land of rock and
{ce stretching from the northwestern
United States through Canada to
Alnska Quoesting endlessly for
forage, they balance on one scant
foothold after another, relyving on
remarknhble nonskid hooves that
can splay wide for a steady grip
But the landscape and climate
extract heavy tribute from Oreamnos
agmericanes. To observe the harsh
pxistence of these rugged climbers,
the author, a wildlife biologmst, and
hi= wife, Karen, speént several vears,
including long grueling winters, on
windswept cliffs in and around
Montana's Glacier Mvational Park.

NEEES BAEEWTR TsHemIne
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INUS 30 DEGREES F. The winds
were white and sharp with snow

crystals. Huddled in anicy caveon
the steep cliff wall near the crown of the con-
tinent in Montana, 1 rubbed the chilling
frost from my cheeks.

I had been looking for some time at &
mound of drifting snow when it suddenly
trembled and rose in front of me. Long
strands of white wool emerged as if from
the ledge-hanging icicles. Flurries of snow
seemed to twist into a beard and massive,
shagey shoulders. Finally I could make out
large black eves and black sharp horns cury-
ing above them.

There was a flurry of white as the creature
shook itself to remove the last of the snow
that had fallen on its back while it lay bed-
ded, and then it was still. I don’t know how
long [ watched as it stood like & sentinel on
the sudden edge of earth and sky and sur-
veved the cloud-sweptl world below

In the mid-19th century the mountain
goat seemed little more than a myth. Con-
fusing descriptions of the amimal sent back
by early trappers and explorers of the
American West had led many people to con-
sider it a mixture of frost, aldtude, and
imagmation rather than a real being.

They were wrong. I have wrestled with
mountain goats in traps, taken their mea-
surements, and placed radio collars around
their necks. And once on a mountain pass, [
wis gored in the leg and knocked backward
by a large billy, as the male is called.

Scientists now know this crag dweller as
Oveamnos americanus, a member of the Ru-
picaprid tribe of hoofed animals. Unlike
true goats and sheep of the closely related
Caprid tribe, the horns of Rupicaprid fe-
males are virtually the same as the males’.

The mountain goat's ancestor crossed
from Asia to North America to become the
only Rupicaprid—and the best mountain-
eer—in the New World

Today mountain geat populations accupy
the heart of high countrv from southern
Alaska south through the Yukon, Alberta,
and British Columbia to Washington, Ida-
ho, and Montana. A few small populations
have been transplanted into other moun-
tainous western states in recent vears.

When vou vizit mountain gogt range in
the Rockies, vou enter a huge tilted world of









sharp peaks and knife-edge ridges, plunging
basins that hold turquoise lakes, and wide
U-shaped vallevs, Small glaciers still scour
mountaintops in northwestern Montana's
Flathead National Forest, where 1 began
myv studies of the white goats in 1971. G
cier National Park, where 1 have continued
mv work since 1974, 15 named for its 1ce-
carved topography and the more than fifty

active glaciers within its rugeged domain.

LA

Weather Hampers Field Studies

It was not long after [ moved up onto the
mountainside to join the goats that [ began
to understand why =0 much about their
hives, especially during the long winter peri-
od, was still a mystery. To reach my Flat-
head study area, 1 had to travel 80 miles of
packcountry logemng roads, mostiy by snow-
maobile, then ciimb up a steep hillside across
from still-steeper woat cliffs. Blizzards
would make it impossible to see bevond the
tent flaps for davs or even weeks at a time
When 1 could see across t
remained the task of picking out a handful
af white gpoats from thousands of acres of
fresh snow. In this high country, snows can
{rift 60 feet deep along ridges, 30 feet deep
around the goat cliffs, and come &
ppat's shoulder on the cliffs themselves

Winter, I learned, 1s the most critical time
for the cliff dwellers. Itis then that the goats
must call upon all the qualities they have
evilved to survive

To help retain precious body heat, the
mountain goat wears a double coat. Hollow
gunrd hairs as long as éleht inches lie like a
coarse mint over a thick fluffv layver of cash-
mere-quality wool., Thus insalated against
all but the most bitter mountaintop weather,
e goat can concentrate on 1ts next most vi-
tal need: to reach a sparse, scattered, and
half-buried winter food supply

e vallev, there

FIYVE

Washed with gold by the westering sun
1 high mountain slope is a poétic setting

for mating goats. Distinguishable f

£ Irom
females chiefly by their greater size, the
0-pound males, or billies, forsake their
solitary way: durnng autumn courtship
whien thev subordinate themselves to more
dominant, group-grienied nannies, Of
spring arrive in late spring



Anv scrap of rock or ledge suffices for the mater-
nal alfairs of mountain goats. YWhile one nanm

koeps vigi near her ledge-resting kid (left), an

olher nurses II.I:'F f-“l.it'n::".lr: above a mountain
stream (above). Bristling withenergy, the preco-
cious kids attempt to leap and climb within an
hour or two of hirth, Before long, other obhstacles
lacking, they tackle thelr mothers (below). “The
Dig eves of young goats,  notes the author, "gve
them the appearance of being perpetunlly aston
ished at the world that wheels beneath them. "




Footgear becomes all-important here,
because in the straight-up-and-down world
of Oreammos americanus the balance of na-
ture is much more than a scholarly concept.
Unusually flexible, the two toes of the goat’s
hoof can spread apart wider than the hoof is
long to distribute the amimal’s grip over a
large area. Or they can draw together to
grasp a knob of rock.

The goat has a rough, pliable traction pad
on the bottom of each toe. On wet and icy
surfaces these skid-resistant pads can make
the difference between a full life of 12 to 13
vears or something that would fall—quite
literallv—short of that. Dewclaws project-
ing from the rear of the ankles provide addi-
tional traction on steep downhill routes.

A Heels-Over-Head Solution

With its special hooves, short legs; and
powerful forequarters, the goat’s mountain-
eering prowess is almost unbelievable. T've
seen them blithelv descend a two-sided rock
chute by bouncing back and forth off the
sicles in a sort of controlled fall.

Once T watched as a goat became trapped
on a ledge that had grown too narrow for the
animal to turn around on. After a glance at
the next ledge some 400 feet below, the goat
planted its front feet and slowly walked its
rear end over its head along the rock face as
though it were performing a cartwheel. As1
held my breath, the goat continued until its
hind feet came down 2o that it faced the di-
rection from which it had come.

Most goats appear to be born with a
gravity-defving confidence. But one poor
female, whom I called Nanny-Not-Me,
showed every sign of being afraid of heights.
She would balk at crossing gaps in the nar-
row trails, Where other goats ran and played
across these deep ravines, she would paw
the ground in what looked like nervous frus-
tration for 15 minutes or more before work-
INg up courage to go on. I often wondered
what had made her =0 timid, but I never
taughed: T knew only too well how she felt.

On a vertical takeoff, a voung goat bounds down the mountainside (following '-

The goat's climbing skills and warm coat
combine with a third important adaptation
to help it get through the lean winter
months: a varied, highly flexible diet.

A study bv botanist Elirabeth Chadwick
revedled that the goats dined on some 170
plant species during the year. In winter,
dried grasses and sedges were the staple
foods. Goats usually pawed eraters through
the snow to reach these plants. At other
times they leaned out over the sky to graze on
them from ledges where snow had dropped
aff or been wind-whisked away.

When long blizzards temporarily buried
winter-range ledges beneath lavers of snow
or 1cy crusts, goats readily took to the sheer
rock walls between ledges. There they found
tiny ferns, mosses; and lichens growing in
cracks and half-hidden crevices. Where
bushes poked up above the snowpack, goats
snipped their limber stems, and they would
aleo stretch up on their hind legs to reach the
needled branches of gnarled and twisted
subalpine-fir trees.

Their winter diet choices were followed
by a succession of colorful summer flowers:
spring beauties, strawberry blossoms, vel-
low bells, daisies, mountain pentians, and
miniature alpine forget-me-nots, to name
just part of this edible bouquet.

Goats Moke Formidable Foes

What do meuntain goats die from under
natural conditions? Predators came first to
my mind as a possible answer. In the first
few months of my study I had lest food to
covotes, a sleeping bag to a curious wolver-
ine, and an expensive tent to black bears. 1
was dive-bombed by golden eagles while
cliimbing near their nest. And twice I was
charged by grizzly bear families.

In the warmer months grizzlies and cou-
pars sometimes tried to waylay a goat that
had strayved from its cliffs into a meadow or
forest below. But it was not often that a goat
ventured far from stegp terrain, and when it
did, itwasnever (Continued on page 203)

pages) as othersin the typically small, matriarchal band look on, A breathtaking apti-
tude for controlling falls comes into play early, as the aggressive butting bétween
voung goats sends many hurthing, -Ample evidence of death and injury from such
Mights, however, testifies that even these gifted mountaineers cannot work miracles
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easy preyv. An older goat's horns are
rapier-sharp and extremely quick. Though
defenseless on their own, voung of the vear,
known as kids, quickly took refuge beneath
thetr mothers’ legs when danger came
prowling. I watched lynx, coyotes, and wol-
veérines back away from the lowered horns
of a snorting, stamping mother goat.

Unce the goat is within its rock fortress,
only the eagle can harry it. The big, sharp-
taloned birds tried toswoop off with voung
kids, and False saw them trv to knock larger
goats off precarious footholds

Clitfs Offer Safety —and Mortality

Though predators make for exciting sto-
ries, their toll on mountain poatsi1s probably
minimal in most ranges. It would be more
accurate tosay that the mountainitself preys
mast heavily upon the goats.

During late winter and spring, about the
time the geese and swans come Winging
north through the passes, entire mountain-
sidles are in motion, booming, sliding, and
washing downward, as the awakening gi-
ants shrug off their thick manties of ice and
snow, Frosts cleave new facets on rock es-
carpments and send huge boulders tumbling
down toward the forested vallevs. Like the
white goats, vou hear a greal crooaack.
somewhere above and feel the mountain
tremble, and then run to find shelter—{fer-
vently hoping there is still time—beneath
some overhanging ledge.

You can ohserve the signs of fear in the
mountain goat then: an upraised tail, ears
laid flat against the head, a crouched stance
sometimes the tongue flicks in and out.

Of the adult mountain goats that 1 found
dead, 60 percent had been carried down in
avalanches. Another 15 percent had been
Killed in falls. And nearly every herd includ-
ed survivors whose lame legs and broken or
deformed horns gave furtherevidence of the
risks a goat takes every dav of its life, The
heaviest toll of all falls upon the voung.

In early winter the immature animals
were often floundering through powdery
snow as high as their heads. Then toward
late winter [ would see them totling with
their small hooves to paw through sodden
or crusty snow to fhnd something to eat

It 15 not unusual for more than half the
kids and nearly as high a percentage of the

Mountain Goars

Double-suited for survival, mountain
poats can endure winter temperatures ns low
as minus 50°F and winds as high as 100 miles
an hour in rich winter coats that boast more
than three inches of cashmere-quality wool
overlaid with long hollow hairs (abovel.
With the onset of summer, when the goats be-
gif Lo molt, bireds and squirrels in the valleys
compete for the tuftsof downy nest liner (be-
low) that fleat down from the limestone-
and-shale cliffs. But regardless of season, the
goats rarely leave the dizzy heights (facing
page) that keep them safe from most pred-
ators. Here, a small band feeds nedar a rock
overhang, ashelter from avalanches that are
the animals greatest natural enemy
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yvearlings in any goat herd to disappear over
& tough winter,

Mother and infant form the primary so-
cial bond of mountain goats. Toward the
end of May the pregnant nanny leaves the
herd and seeks an isolated cliff. There she
will give birth, usually to & single kid, much
less often to twins,

Kids Use Mom as Launching Pud

I remember one kid, scarcely 30 minutes
old. not yet able to stand without toppling
over. Every so often it would wobble away
from its mother.and try to climb straight up
the nearest rock wall. This inborn approach
to the world also sends kids tottering up onto
boulders whence they spring willv-nilly—
only to crash-land because their legs are not
vet strong enough to support them.

The nanny's basic strategy is to keep
nudging her daredevil offspring toward her
uphill side and then rush after it the moment
it wanders off. Kids usually sleep touching
the nanny’s uphill side too. Butthey may not
sleep as long as she does, So ananny is likely
to awaken with her kid clambering up on her
back and neck as it prepares to leap into
space once again,

Kids and vearlings spend much of their
time playing. Even a sedate old nanny may
give in to their taunts and join them as they
spin and buck and toss their horns while
sliding down a cool summersnowbank. And
of course anv crag or boulder will serve fora
game of king of the mountain. It is good
practice. A= adults, the same goats may bat-
tle in earnest to determine who i1s on top in
the social hierarchy that plays a major role in
nearly every part of their lives.

I was surprised at how often aggression
accurred between mountain goats., Any ong
animal might be involved in as many as six
or seven battles and chases in an hour, most
of them ritualized—that is, limited to formal
threats and posturing. Butany such contest
could quickly become more serious.

Butting heads as sheep do would be next
to suicidal for the sharp-horned adult goats.

Instead, rivals arch their backs and whirl
head to tail, each trving to hook the appo-
nent's flank. [ saw some goats gored and oth-
ers butted over as much as a twentv-foot
drop. Once a vearling caught between two
aggressive older goats slipped off a sheer
cliff and fell, uninjured, to a lower ledge.

What, I wondered, could possibly be the
purpose of such combativeness?

A still more puzzling aspect of this society
wis the way huge, powerful billies behaved
as subordinates to the smaller nannies. 1
even saw them sidle stiffly away from kids a
tenth their size.

After thousands of hours of gathering
dats, I began to see some patternsemerge. It
helped to be able to draw upon the histories
of the animals | had marked with collars or
could identify by scars orunusual horns. For
example, to examine changes in the role of
billies, 1 could =can my notes on Number
104, also known as William Goat, a billy
that I collared as a vearling.

Little Billy Grows Up

At first I would almost always find him
tagging after an adult nanny, often in the
company of one ortwoother voung goats. As
he grew in size and strength, he intimidated
his subadult companions and was soon con-
fronting older nannies. Toward 2%/, years of
age, however, a growing sexual interest be-
gan to compete with William's agpressivein-
clinations. Torn now between making love
and making war, this maturing billy seemed
to find life in typical female-subadult bands
increasingly frustrating. Where before he
had gone out of his way to challenge other
goats, he began to back away from the stress
of social encounters and vielded the nght-of-
way even to smaller goats,

William Goat eventually took up the
wide-ranging, mostly solitary life of an adult
billy. This development in William's career,
which 1 also observed in other hillies,
vielded important social results, The mature
male with his sharp horns ceased to pose a
physical danger in the daily battles of mixed

Down from its loftier precincts in search of a salt lick, a mountsin goat surveys the
deceptive serenity of & spring-mantled valley in Montana's Flathead National Forest.
Mining and timber access roads, here and elsewhere where the animal is «til] fair

game, Increasingly bring hunters directly to its front door.
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groups. And he no longer competed directly
with females and voung goats for critical for-
age pn their winter ranges.

The many battles I was seeing among oth-
er goats seemed to serve two purposes, First,
fighting kept bands of goats spread apart
over their range, and this reduced competi-
tion aver food and shelter, Second, with big
billie= avoiding mixed groups, the highest
positions in the social hierarchy were won by
nannies. It became clear to me then that no
matter how long or harsh a winter might be,
at least some adult females would survive it
because they had had first rights to what-
ever food and shelter were available.

Is Man's Encroachment & Threat?

Using new information that other goat re-
searchers and [ had assembled, 1 decided to
tnke a look at the most pressing question
about the species: Why have mountain goat
populations been declining in different parts
of their range in recent vears? What could
cause this hardy species to disappear entire-
ly from some mountain strongholds in the
United States and Canada as well?

Could the goat’s decline be linked to
changes in human use of the backcountry?
In western North America, the past 30 years
have seen a vast network of logging and
mining roads cut through previously remote
viallevs and up to the highet rndges.

“Our mountain goat herds were being
decimated in accessible areas,"” Canadian
wildlife hiologist Ray Demarchi told me
when 1 visited his office in Cranbrook, Brit-
ish Columbia, His colleague, Ken Sumanik,
pointed to a map and said: "In one area our
goat count dropped from 163 o 3 in five
yveurs after the country was opened up by
logging and coal and oil development. The
very nature of the animal, living on the open
cliff face asit does, exposesit to heavy hunt-
ing losses when it becomes easy 1o reach.”

In my own Flathead study area, more
than half the goat ranges | surveyed had
L. S. Forest Service roads and clear-cutting
nearly to their tops. Old-time residents told
me of seeing 30 or 40 goats on cliffs where,
after road building and logeing, T counted
three or four.

I had also watched closely as a new road
was bulldozed into a wild valley. 1 spoke
with the hunters who came into the goat
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range that fall. Most zaid they were seeking
trophy heads of billies, but they ended up
killing more nannies than billies, largely be-
cause Lthe sexes are hard to tell apart.

Kids normally remain with their nannies
for nearly the entire first year of life, receiv-
ing attentive maternal protection against
the elements, prédators, and—important-
lv—older, aggressive herd members. Kids
also share scarce winter food in the craters
dug by their mothers. Youngsters whose
maothers had been shot, however, lost that
care. I watched as those kids were butted
away by other females and forced to fend for
themselves through the winter.

Shooting billies can also have side effects,
especially if it disrupts fall mating activities.
And hecause most males winter on different
and generally less desirable ranges than
those used by other goats, the food a billy
would have eaten had he lived does not nec-
essarily become available to other members
of the herd.

“Without much biological information to
go on,” Lonn Kuck, an ldaho game biolo-
gist, told me, “we assumed the goats' repro-
duction rate would compensate for hunting
losses, as with other game animals. Instead,
I found hunted herds leaving their cliffs and
moving to steeper ranges, where they found
less food and produced fewer voung. We
now plan to take a much more cornservative
approach to goat hunting in this state.”

In marginal ranges or in heavily roaded
and disturbed habitats, this species may not
be able to support any hunting at all—not on
top of normal losses.

Good News [or the White Mountaineers

The emphasis 1= shifting from harvesting
herds to protecting amd restoring them.
Neariy all the biologists I talked wath agree
that the simplest and most effective way to
protect mountain goat herds 15 to close off
the roads that make them easy to get at.

Having lived for so long among them, [
admit that if I were to manage these frost-
white crag leapers, it would be mostly for
their scenic and educational values,

We zhould take special care to see that the
white goat remains, for it is a symbol of
the mountain stronghold. Its decline marks
the extent to which we have invaded and
exploited the high wilderness. [

National Geographic, August 1978



NATIOMNAL : 'l TN
GEOGRAPHIC T
SOCIETY o .~ -
WASHENGTON, [ L. , .
(hrgmmized Vfor the inerenae @ > ] ¢
!:Ei L Hf ' h'l.rll'!II[il" .I .- - i
GILBERT HOVEY GROSVENOR

Edkier, WL IVAE, Prealifene, FU2-5 044
T hauirmiam o Ner Hogird, 0580 o

virE Maromal  Dioomarime SOty v dhariernd m Washiligees, |!_'_|- .y |
1 accordance with the hives of the Unsed Biates, ss & seeprofe sciemtific and
achactiomnl orpinkeathiin. Sinde 1RO il Sociely b2y supporisl 1,507 eaplir-
bighgs el mespwrch prisecs, adding immemssably o man's kieededge of earth
ves andl sk, 1E didfupes this knoreledpe throogh s miosildy peirnal, MATHONAL
GEOMGRAFMIC: ny books, plobes, slases, (lmskrips, amd pducations] fdms,
Natrauud Gergraphne WKL, & ragatme fod hddren age ¥ and slder - nfarmasios
wrviyes) techmicsl repuwda; exhibiis o Euploters Haoll; sod tefewisann

RORERT [, DOYWLE. Pressdent
(AL BEERT N GROSYENOE, Vies Proudeit
OWEN B ANDHERSON, Ve Proudent and Secreiury
HILLEARY F HOSKTSEON, Vioe Pressdent wnl Treasuser
WILLIAM T, BELL., FRANK 5. IHELK,
LEONARD | GRANT, RAYMORD T McELLIHFTT, 15
C. VERNON SARDIERS, EDWIN W SNIDER
AssaCiuee Secrebunes

BOARD OF TRUSTEES
MELVIN M. FAYSE L lhubramm of thie Pesrd

LLOYD B, ELE FOTT, Wide [ huirimisn
Firosident, Caroeppr Washingran |niversary

MELVILLE BIL L GROSYINSOE, Chasrmin Tmeribis
THOMAY W cKNEW, Aubwisory Cheirmss

FRANK BORM AN, Churman of thy CURTIS E LEMAY. Povmer et
Bl end Preodent, Esdlern Aorimes off 52401 L5 A Fone

1. CANTER BRUYWYN Derasur WAL H-L'!.:I] ESNEY MAKTIN, )
Matenal Gallery of Art I:I"-:InTl:-l!r Lh-:ur;ﬂm]'lﬁlml il .
WARNEN E. BURGER g et Al Copliavr b Bt
b e i g ey PR LALRANCE & ROCKEFELLER

x . Prosadend, Hockelfeller HeisiPam Fusd
RORERT E. ROYLE. Providend.

Moo Co N Bty ROERT . SEAMANS, IR

e Dean of the Schoal of E .
OGFORGE 8. ELSEY | Prepidamni, Mlavuwti=ene lisaleiude o !n'hr:ﬂ_lu' W
Amencan Ratansl Bed Crons

THERICK L VI EL HGH
GILIFERT 8 GROSYENDHE erpved Edlidiy, Meadivinal Lesograpie
Edizor, hational Geograpdm

IAMES H WAREL]S . JTE . Fimmar
ARTHUR B. HANSONN, Clemrsl

Aasiiinn Seerelary of Tonsmercs
Coipnsad, Naliitul CGeogruphic Socieiy

for Sctence sl Trshnodoygy
CAKYL I, BASKINS Formet

IAMES E WERB, Fremis
reident, Cariaphe Enatiiio hilmnfiiradioe, SEiions! Aeramaaicy
of Wiishoegaimn

snd Spoce Astmanistimtion
FERIHME H. HLLI AN

COMNEAD [ WILTH, Former
Pewrmatr 115, Astsandinr b Swerlen Direcimr, Sationsl Murk Sorvlie
CARLISLE W HUMELSINE

Frailedti b P
Chisirman of e Brard. AW HIRD B GREENEWALT
Mee Cidomaal Waliamaberg Foomsslalon

Iiax 1. TRITPE
MRYE. LYNLMOMN B, JCIH NS0

ALEM ANDGER WETMOEE
Lo B WHIGHT
COMMITTEE FOR RESEARCH AMND EXPLORATION
MELVIN M. PAYNE, Chalrmsn
EEIWIN W S%NTIEK, Secreian
ALEXAMBER WETMWMORL, Charmman Emarinis
IARRY O BFESFROE, Msxisonul Crsapruphat Siaff, HOBERT | OOY LE CILEERT
M iRV EsDE, MELVILLE BELL OROSYENDIL CARYL P HASKINY,
STERLING B HENDRICKS, Scentisl Emenbly, U S, Departies ol Agricil
bre, THOMAS W, MeENEW BETTY J MPEHIERS. Ressiich Associabe
Anthropebigy, Smeheoeiptt ipaibietien, T DALE STEWAKRT, Pysical Anthre
E'_rll_rp-d Emopicis Senilysoncan Imatiiutn, GREORGE E STUART . FRLGERKH K
WATER LR, JAMPS H WARELIN IW . GEORGE 1. WATSOMN, Coaruior of
s, Setihsdimmn bastsiuhion. FRANKC WHITTMURE, TR Weswury b Usnalignl,
L5 Gealogecal Sorvey CONRAD L. WIKTH. LOUTS B WRIGHT, sad PALTL
A FANL Formes Sennor Scimmial. Ssethomal Gsagrapine Scslt

ALSETAMNT SECRETARIES OF THE SOCIETY: Joseph N Hugoe. Jarscs P Kelly - Adviun
| Livfun, fr . Eewis P Losw, Wanl S Pheles . Cletis Pride

ASAFTAMNT THEANURER: Alfrad 1| MHapre, Adoidianes &0 e Prdndend) Dot Cisrlies
I, . Rchand B, Pearwai. Admidiinirardie: T0 Dvetvn Carmahan, Jamit 4. Soper

SECEEIARTS $TAR, Arorarmiimy Matiba Alkeg B i 'ilt.".'lh‘lr L. Imseroii, diny
. Chivailes_ Lasts [ :lnﬂu. William G, MoGhee. George £ Sewshelt Diseld |
Peters . Sdnriaigivinnon-. Kush B Clark, Frederick ©) Gale, Epberl ¥, Koenig.
Fignee Jan Lutyh. Joyee § Saaford, Karen F. Sheewaberey, Frank M I."""“f,".'
[ amputes Jumes (3. Schmeleer, Kduiurimaf Yerikod: Wersly L. Rogers, Card W
Hartman, |t Empltye e Senefidy: Hiward i Hudsus, Mary |, Whinmoee.. Ceploeers
Flaf!” Peter Purpsirs Membercfirys 5e o v 1. Havslord, Bobert L Dave,
Erstia T Goerringer. Walims T, MoDoomeil, Jemmie 0. Pridermore, Chorbes BT hism-
b, Pad . Tybor, Derothy M Wagmer, 2 crite M Wise_'viet F. Wodnly, Porisine
ael’ Thiomes L. MHarmen, M D lobert E Howell, Citenm G Poppeemian, Shickey Ms
Wilson. Primtray: Joe 8. Barlei). Frask 8 Dfivenn, Wikhelos B Saake, Han H
W Promoiiam Uhadles T, Kacelind, Moabare | Warlsl, Polean W, BowsTing,
Rohert L. Feage, Josegh 5. Fowier, Thorsas M. Keet, Fo Wilham Hath, Towne
Winbsiive  Purchdiiiag, Robert 0 Corey. Themas L Plescher. Sterta 1. Dnrmed

AOVERTIEING: Derroror- Jmmies L, TI, 1390 Aveniie of e Amernan, SNew Yok
AR & of o Theee foir: B e T H'r;lr.rr.l.l.l'rrldl'n:r.l_.'h'l':l-—f'.d]]l'rl'. Cleorze W
Kellier, Mew Yiaw, Hidee e Bobert B Henn, Chicapo, Sae Ferosclieo: Cecll
H. Lofiiksi P da i Hochaed M Vestman Merall: Genege B Molls. Camada
Hissery W Horan. % York_ farermidenals Jobho TP Gixat, Mevw York. Treved
Cierald A Yan Splinser, New Yok Kerpean frecir Michel A Boubil, Tars,
Kusineys Manayrer Prier W, UMaSaals  Mroderfeor Musgper- (i, Sanis Lophas

COPFTIRONT 2 |77 Sancmal temmuphuc Sociery, [ Toh el M 51 N W Washang-
wen. 010, Mikh, Second.olset postsge puild 1 Waslimgion, D T, and daddiramal
miniling offices, Cover denigs and 1#le profeciint by L1 S wmd fodeign rrademank reg:
istranons $1 | m ywar. §1 TSe cogry Fﬂiﬂl.l.m.l-ur;jr.uﬂr.w:# pstadress form 22
o mdcdyess wbowe

W, L. GARRETT JOSEPH JUDGE
Apnizie Edlie, Fluzicaddisn  Arrociote Eoiter, Torr
s Ml Ie l.-uhﬂ E- Cilki, Phoiisgruph
Cermdl, wie Arricles i i ¥
bt ; M | ¥, Limekan, Ay
!':-kuu:u- , Prrulnntiie muﬁ.um,zm:;

Az K Wendt Ressuech  Hurben 5. Wiltnes, Jr-, Cunpisd oy
. TEXT
ASHIETAN : Fludiey_Allan C. Feahaer, Jo, Boburr B Jurdan, it
Wi Dhoelt, A, Misie, Bevery ; Ao
ENIOE WRITERS: Thoimes | Aboronamie ud ln'r-.‘ ' | ¢
Flwvears] L Fay, bobm 4, Putman vmm&i.'rm"l e

EENEDE EBTORIAL STATE Anben. Kent e, "m Y, Coniry, Mk
rmmmu_uwu?mmmm_'MJ.mmm
e Ihoieh, Joha L., Ehod, Duvid Jefiery . Michasl i Long.
EMHTOMAL STAFFE Habert s Shaod, 4

donhn 1. Molmioah, s £ Stamt, Prine |, Vesdlled

o Il
k

ART. Willium %, Puimstroe (Chael i Wallsr Q. Croww, John 0. (e, Jr.
.iﬂum.rE_l'.Thu_I!L hﬂ&'“ﬂhﬁ‘h

INGRAVING AMD htin:fmr e ). Andalle (Dwectin.
rAsmisinm Dereciors Jobm T Dumm. Jobn B Mefealle. bemes (0 'Whitiey

, Clifford R Duulbets. dnderes. Jolune M.

FHOTOGRAPWT LARIRATORIEL AND

N e 1L T it M, Kehir. I
Bimals. . umnan. M. o |

WeTpmnell, William & Pecrim, Claube T Prishnd . Joas 5 Simitia |

DNEAMPS: Fubdatmws ¥igeis Csrier Hills (Uhrunonic Fatricia Murphy
Bomith, Carchyn Lok, Losas . Robiiison.: Mty iaktraising:
L. [Fern Daame. Carolyn ). Harmson, Kecontt Lore roop. ey Anne
MhoMilles P Detiy O Eolober .

lwles B, Billwrd, Mook Sovvice .
Hebeit L. Dieeden Specuid Pabialions anil S Serrnia

ROOL SEIVICE Thomos B Alen, Seymoer 1. Frodbon | ssocipie Chisfep,
Hr Consiumcy Haown, Mary H MIJE:ITE.PM

T Han Homear: Charkes 0. Hywadi, dnme Dirkes Kabor. 7. Ewaid
Lamaustig Caanl mmt. Puawsd F. Babamsem, Shackey Scont. Mavgerst
Lrdeen. Yola Los

SPECIAL mpﬂummmnul s Ansociaty
Chiel i Phiie 3. SHeots i Asslvtang Cluef b, Willsam L. Allen, BalL, Timl
:!.um_wdrhlﬂ_\h'mlﬂl. - tunllie M. ires A

. - B, Jacguehme Cescincirer,

NEWE SERVICE: 15l .SmmhmﬂdJ-mMﬂ?ﬂ,
EI Idﬂm:

M. Sliwmey m-mmm:rﬂrﬂ#.

e e e ariis P kel s . Eamattbakts, Ot X, EREE.
e g M S, AT et e MK

Jom Fl. Larimoviw



- ﬁ EIErm:Fnr:i 4-5;:Eﬂd nuerd rwe autnrnallr: tranamission, the only one of ﬂs Innd
3 ; IFIE L} AL iF MEnt nol svern PR : o Bu T OTFLHON OFt-aTy II e |
AT POLIEes ¢ : k=, |—|. "' | ! _-_'l i - OET oI |
I | 3 I 4 I AN AaNCe |
arfedd carm angine TTEEH riciu




The great quest
for new
dinosaurs

AXING NEWS after 685 million
vears of extinction, dinosaurs
MOW EI:'F""‘ 10 some scientisls Quite
ditferert from the old stersotype
of ai::gg:eh. colg-blooged, pea-
prained creatures, Hecent axcava-
tions nave turmed up new dinosalrs
and led to new theones about them.
in Colorago, Dr. James Jensen
(right, above) of Brigham Young Uni-
versity unigads fossilized bones
protecied by plaster casts. His ex-
cavatons, supported in par by the
MNationai Geographic Soclaty, have
yiglded evidence ot what may prove o5 WBOGEN. RATHINAL GFOGEAFSIC AmOTOGRARSES
to be the largest of all dinosaurs—
already nicknamead "Suparsaurus
world away inthe Gobi Desar, a
aint Pohsh-sMongolian expedition
unearthad a small plant-eating di-
nosaur locked indeathwithanagile
carnivarous dinosaur (right) that
may have oeen warm-olooded
Beginning on page 152, Dr. John
H. Ostrom of Yale Universily ax-
plores he Cf g g views aboul
these animais. Such exciting schol-
arship may be sharad with friends
by compleling the lorm below,
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The First Danbu ry
Gold—On—Crystal

* The first gold-on-crvstal bell ever
issued by the Danburvy Mint.

* Individually hand cut from the
finest full lead crystal.

* Richly hand decorated with pre-
cious 15kt. gold.

* Each bell individually serially

numbered.

* lssued in a strictly limited edition.
Not available in stores,

* Priced at only $27.50.

Gold and Crystal! These very words
evoke special emotions among connois-
seurs of the rare and beautiful. For Full
Lead Crystal is universally treasured for
its flawless purity, transparent brilliance,
timeless beauty, and great rariry. No
wonder, then, that Full Lead Crystal has
found favor as a fine art medium with
discriminating collectors on every con-
tnent. And, what better way to comple-
ment the flawless guality of the crystal
than the addition of the most precious of
all the precious metals — Gold!

Each bell will be individually hand cut.
thus making vour bell unlike any other in
the world. Then each bell will be deco-
rated by hand with three solid bands of
precious 18kt. gold. Finally, a clapper of
hand cut crystal will be fitted into each
bell, thus allowing you to ring the bell and
enjoy a sound as pure and as beautiful as
the crystal itself.

This First Danbury Mint Gold-On-
Crystal Bell will be issued in a strictly
limited edition. Jn the Umited States, this
editton 15 limited to the number of reserva-
tions posimarked by August 31, 1978, and
then the edition will close forever. At just
$27.50, this bell would be an elegant
addition to any home.

Mint
Bell

The Danbury Min Muast be
17 Bachnrds Avemmoe Postrarked by
~vorwalk, Conn. 06856 August 35, 1978

Flease enter my crder for The First Danboury Vint Gold-
Cho=U o vsial Bell,

. .
hirve enclosed 1y remittance {or the following

Crold-Da-Crysind Beflis) & §77.50 eich §

= . WO -

Fostige and Hondling & $1.50 %

[otal Amount Foclowed*

I

O O O e e e s ome e e

lI|.:JIJI e

Lty / State / Lp

Flease make cheskor moneyorder payahle 1o: Danbury Mine
Alow 6 1o 10 weeks after ooder deadline for slaomerit

Y amrsicnT rr ke sleie acdd 203 fer &l for Plfagars.
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‘World's Greatest Works of Literature - Beautifully lllus
Buundinﬁenufne[.euthﬂr Decorated With Real Go|

Fnrmnnﬂhu,mmdwmd:ullmhmmﬂmdwm*u
world's great classics — for their ouwn enjoyment and to hand down to their heirs. Now,
with this invitation, you can affordably acquire **The 100 Greatest Books Ever Written'" in
one of the most luxurious leather-bound editions ever published. _

It is not difficult to list the world's greatest books. The titles and authors leap quickly to
mind. And for good reason. The books that have been recognized as greal, generation after
generation, are part of the world we live in. They have shaped our lives, our language. our
values, our outlook.

These books include novels like Melville's Moby Dick, Dickens’ A Tale of Tiwo Cities,
Hawthorne's Scarlet Letter, Bronté's Withering Helghts. They include serious — vet high-
Iy readable — works of thought like Plato’s Republic . . . heroic epics like Homer's lliad . . .
sharp-witted satire like Swift's Guiliver’'s Travels . . . briliant poetry like Whitman's
Leaves of Grass.

Un everyone's list would be the great works of Shakespeare, Chaucer, Dante, Darwin,
and Twaln. These are books you want on your bookshelf. Books you want your children and
their children to read. And now you can have them — the ultimate private library.

Continued on next page)
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The Volumes Themselves
are Works of Art

Yaour pride In this collection will be
twolold — arising both from the significance
and stature of each literary masterpiece
and from the sheer besuty of ach volume

Every volume in this unigue private |ibrary
will exemplify the ultimate in the art of print
Ing. binding. and illusiration. The paper on
which these books are printed will be spe
cially milled to endure for generations
Each book will be bound in leather, inlaig
with a 22 karat gold design which sets it apart
from all other volumes In the collection

Genuine Lenther Bindings

Teday it Is rare to find books bound in gen-
uine leather. The cost of such bindings and
the time required to create them has made
the crafting of such bindings an almost
vanishing art.

But each book In this collection will be
bound in genuine leather! The leathers used
will be only the finest, and many different
types of leathers will be used — caliskin,
cowhide. suede, sheepskin — to. give even
graater distinction to the total coliection

As with every detail of these books, luxury
in binding will be the rule rather than the ex-
ception. Each volume will hawve the baautitul
lustre, wonderful feel, and distinctively rich
smaell that s characteristic of only genuine
leather

Intricate Cover Designs and
Gilt-edged Pages of Real Gold

Each luxuricus leather binding will be
desply inlald with real gold — not only on
the front cover, but also on the back cover
snd the spine. Then, to bring out the full
beauty of each cover design, every page will
be gilt-edged with this precious metal.

Elegant Finishing Touches

Each volume will have beautlful endsheeis
of rich moire fabric and a matching ribbon
page marker, Each volume will be bound
with a “hubbed” spine that is characterlstic
of anly the {inest books. In every respect, this
s to be a collection which rivals anything
seen in the great private libraries of days
gone by

Exciting Diversity

The hallmark of a distinctive library 1s
diversity. Therefore, the volurnes in the cal
tection will vary in size, in the leathers used,
in the gold designs on each binding, ang in
the illustrations. Yet the coliection as a whaole
will exhiblt an unmistakable harmony, be-
cause the volumes will be of consistent qual-
Ity throughout

A Truly Personal Library.
When you acquire this edition of "The
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100 Greatest Books Ever Written'' vou are
building a personal library that will be ane of
your most prized possessions. To beautifully
identify each book in the edition as part of
your own private ¢ollection, a personalired
nameplate will accompany every volume

Convenient Acquisition Plan
Because of the extreme care and craftsman-
ship required in printing and binding, the
pocks in the collection will be Issued at the
rate of one per month. It will ghve vou great
pleasure to see your collection becoming
more impressive with each passing month

Comparable books bound in genuine
ieather command as much as $50 to $75 per
volume. However, you will be pleased to
learn that the volumes in this collection will
be priced at only $28.50 each for the firsi
two full years. Future volumes will be sim-
ilarly priced subject to minor perlodic adjust-
ments 1o rellect varying material costs

If you desire, you may return any valume
within 30 days for a full refund. Mareover,
you need purchase volumes only as long as
you choose 1o do so, you may cancel your
subscription at any time

RS VPR

To accept this invitation, you need only
complete the Preferred Subscription Reser
vation and return It to us. This simiple step is
all that is necessary far you to begin building
a private liorary of your own that is sure to be
envigd by all who see it

e

I 53
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Preferred Subscription Heservation

The 100 Greatest Bocks Seer Written

The Easton Press
47 Richards Avenue
Norwalk, Conn. 06857

Mo payment needed now.
Simply mail this
reservation today

YES, send me the first volume of ""The 100 Greatest Books Ever
Written' and reserve a subscription In my name. Send me future
vidumes at the rate of one book per manth, and bill me Jusi
+28.50" belore each book = shipped

| may return any book within 30 days for a full refund. and | may
cancet my subscription at any time. Moreover, you will send mae
s list of the 100 books; o that | can tell you i there are any t
ties | do not wanl

(You will have the option to charge books 1o Master Chamge
or VISA/BankAmericard when you are billed for your st

volume!

‘.Lllﬁ"l .',;I"J .i':l'_lilE.'l' 4t ,"'" 1 IO g i b LI}

MName

Address

Satw - &hy

Clty

L ] find it convenient to pay now for my frst volume at

$28 50 plus $1.50 shipping and handling (total paymen
$30.00). Enclesed 15 my check pavable to the Easton
Fress i
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Recycle Aluminum to fight Muscular Dystrophy

IT MAKES
A LOT OF
'GENTS

Muring Augus nolds Aluminurm will gis

!I-H::.-|||| e penny or every pound "'I"":""""'
rans. ot or s rag viorld Dring in

SO please, ( all BO0-24 1-60000 tall Tree

in Connechicut 1-BOO-BB2-6500) 1o tind

vour Reynolds Recycling Centes

Then bring in those cans! Taki
the normal 17¢/0 ash O Tl e
your proceeds to MD. Either way
curing August — Reynolds gives that
| ¢/1b. bonus 1o my

To them. it's like gettine pe

T NMEEase=T
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TWO OF SHERATON'S
IO GREAT
HAWAII SHOWPLACES

Sheraton-Maui
Sheraton-Kauai

Right on the beach.

You haven't really experienced Hawall until you've
seent the Meighbor lslands. Twe of Sheraton's ten Hawsii
tesort hotels are on the spectacular bor Islands of
Mlaal wnd Kauai h'ludn:nhtdm'd you o either

island, 25-m
smmm Festooned mtl-u Florevers, cascades

down a rocky promontory by the sea. There’s
thlm{llpgﬂf tennks, water sports, historkc Lahaina
s hmhuhlt.mddwmm-mﬁdluiugd

'.Iul'

TI::E-u:hn-Mh mmduhmh;urﬁhudl
rainbows, waterfalls. s, wit wrEslan
hﬂdlnpm:hukmﬂmmdhﬁufﬂ tennis.
wittiersports, nightlife and sghtseeing.

At the Sheraton-Maui and Sheraton-Kauai room
rates run from $44-$62° a might for two, Your Travel
Agent knows these Sheralon resorts, as well as the Hve
great Sheraton hotels in Waikiki, .n'r:IEhtrHunnhru
newest, the Sheraton-Molokal, and the
Emmt'ﬁlhlwuﬂl'hﬂlﬂ“- H‘Inn-l-hrult
mgﬂwmm-ﬁmtnmwl
that's

O+l ol ee 800-325-3535.

Letr, the Shrvation Mani Abee, the Sherate-Kisuin The Mgl
Pabenud cupreripm s mr s ses mnnd, moeners Fhenalion ooy

*Mairs smbjsi 1 10« hamge sithoul mofior,

e Mol
{alip l'l:.n.lll.lul_| 2 :'::il-lmhr
iV O e e W
L e
secial s imtpvinhensd atle furven i Mo, Kool " .1
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IF YOU

DON'T DECIDE
WHO GETS
YOUR ESTATE,
THE STATE OF
GALIFORNIA
WILL.

Security Pacific Bank's new Personal Trust
Course could save your family thousands
of dollars and a lot of grief. Quickly, clearly it
shows you how to preserve your assets the
way professionals do.

Don't let that word estate fool you.

Evarybody who has a home or a car or a few
dollars in the bank has an eslate—somathing
they want to leave io the heirs they picked out,
not somebody the state of California may
CNoose

Because we work so hard just trying to get
glong in this world, few of us ever learn how to
conserve the things we aarned in such a way
Inat they go to those we love rather than to tax
collectors and estate expenses

Now Security Pacific Bank makes it easy for
you (o leam the technigques protessionals use
in planning estates

It's called the Personal Trust Course—an easy-
io-read, easy-to-understand series of eight
I2S50NS that quickly anda clearly introguces you
o the ari of estate planning

individual lessons will guide you in all these
SuUbDjects
1. Estate Planning: A financial ar

i

2. Property Ownership in Community Property
state

3. The Will: A Cornerstone of the Estate Plan

4. Eslate and Gift Taxes: Something you can
Count On

Estate Setllement: Facing the Inevitable
Trusts: Flexible Plans for Economic Security
iInvestment Management—Hiring an Agent

e Trust Institution: What It Is. How It
Functions

*{ CN €N

-

every wo weeks, you'll be malled a different
lesson and each will contain a short quiz so you
can see how quickly you're learning. A hand-
some tolder designed especially to protect and
store the lessons Is also included —as well as g
complate estate planning record for your per-
sonal use

Also included in the course is personal guid-
ance DY kKnowledgeable Security Pacific Bank
Trust Officers. They'll be available to answer
any questions that may arise as you go through
the lessons as well as when you complete the
course

The tuition fee for the entire course is only
215.00—a small price when you consider tha!
i1 may very wall save your esiale many
thousands in taxes and probate costs

Clip the coupon night now, while you're thinking
about i1, After you get your first lesson, read i
carefully, And it at any time during the course
you noneastly dont fee! the information Is as
nelpful and as valuable as we said, return it
and we ll retlurn your $15.00. What could be
more fair?
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An amazing new surgical material
saves lives every day.
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nology this advanced its own word.

lLl'E'y'ﬂiﬂ'l'ﬂl'll for a soft back- Great for astrophotography,
ground or total overall photomicrography.,
sharpress, the A-1 will give  close-ups

IH:‘E you the spaad that's corract Flash automation: The
it 2 Programmed automa- A-1 has the easiest elec-
Hh o= tion: On the A1, this tronic flash of any camera of
= unigue exposure mode picks s type. With special Canon
Doth aperture and speed in
ideal combinations depend-
ing on the light. You don't -
1 Stoppad-Down automa- and spaad are sel automatic-
| tion: This mode kats you ally. Just mount the flash,
4 get automalic exposure with turn it on and shoot for per-
| any kens or BCCEss0ny you Tact posures every time
| 7 can mount on the camera For army ype of photog-
masi raphy that's not already
Tha incradible new Covered, theres a manual
Canon A1 It's on the culting There's more, Digital con-
edge of lechnology, with irol and viewfinder display
state-of-the-art electronics Versahile controd features
and computerized operahion Accessonies like a rugged
Yot, althowgh the way we motor drive, compact motor-
bulid it is compiex, the way ized film winder and inter-
you use it is the ultimals in changeabie dale/data back
simplicity. If pushbufton-easy Pilus forty Canon FD lenses
line photography is what e for unsurpassed image
you ré after, ﬂmh—'l#n'rnlw_ 2= guality and scope.
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“THE NEW POTSCRUBBER 1II IS THE BEST
DISHWASHER GE HAS EVER MADE.

WHO COULD ASK FOR ANYTHING MORE!”

—Debbie Reynolds

IT WASHES DISHES CLEANER. |1 I|1--| water. In fact, you can save hundreds

Fotscrubber I dishwasher features of gallons of hot water a vear
the new exclusive Mult-Orbit™ Wash And that's not all. With the
Arm that is uniquely engineered to Potscrubber LI, you don’t have to waste

direct a constantly changing pattern of |1-_J;|E ) u._lljp VOuUT HEATED ENERGY
dishes i VOu don't DRYING SAVER
need them right
away. You simply
press the Energy
Saver button and
the dishes will dry
natarally. And vou don’t even have to
run your Potscrubber [11 as often as
other dishwashers. because the new
super Racks hold more dishes

AND IT RUNS QUIETLY, TOO.

We created our own material for our
dishwasher tub and door. It's called
Pe rm.ﬂur And not only 15 it tougher
(1t won't chip, ¢r lu"-. ['n_LI OF Tust 1n
normal use ), but1t's a sound dampening
matenal, too. And we didn’t stop there
we-even surrounded the PermaTof
tub with a blanket of sound insulation.
The Potscrubber I dishwasher
irom General Electnic. Who could ask
for anything more?

water up through the dishes to wash
them thoroughly from many angles. This
arm, combined with a Power Shower
on top and a Power Tower in the middle,
gves a 3-level washing action that gets
dishes and glasses cleaner than ever.

And the Potscrubber 111 even
wiashes the messy cooking utensils. Its
spectal Power Scrub” cycle, while it
may not do evervthing (such as remove
bhurned-on soils), is dl._".'e.:i_'.__'r'll.‘l.'] 1O rémaove
the heavy dned-on and baked-on foods
from pots, pans and casseroles

IT SAVES WATER AND SAVES ENERGY.

Almost 8U% of the energy used 1n 4
dishwasheris in the hot water it con-
sumes. The Potscrubber L1 dishwasher
has been specially designed to use less

THE APPLIANCES AMERICA COMES HOME TO.

GENERAL &3 ELECTRIC
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“THIS 1937 GE REFRIGERATOR’S
THE ONLY ONE MOM'’S EVER OWNED.

TO ME, THAT'S MONEY WELL SPENT.”

Jane Prater, Tyler, Texas

This General Electric “Monitor Top” looks
kind of funny today, But back when | bought i
i 1937, it was real elegani

And you know, it was one of the best buys
anyvone could muke

It's thie only electric refrigerator 've evies
owned, and it’s sitting in my kitchen this very
duy, working away like it’s always done. Still
keeps the milk nice and cold, and the leftuce crisp

It never needed any service, either, aside
from replacing the gasket on the dooy,

My family teases me about it, but | simply
can’'t replace this faithful friend

The salesmun whoe sold it to me still lives
here in Tyler. 1 saw him the other day and |
sNoOK s hand

“Mr. Atwood,” | saad, “it's still working ™

= Elouise Prater

| —

Elouise Prater, Temple, Texas

My mother-in-law’ s old "Maonitor™ really
influenced our choice. And | grew up with my own
mother's GE refrigerator. She had it 30 vears

We've had so many GE appliances that have
lasted and given great service, well, to me, the
name General Electnic means dependability,

S0 even though 1 looked ot some others, |
knew this beautrful GE side-by-side was the only

refnigemtor | wanted

I'like getting ice cubes and crushed ice und
chilled water without opening the door

Inside. there's [ots of room. And adijustable
glass shelves that are éasy (o clean, Automptic

defrosting. of course. Even o separate temperature
control for my meat bin

| expect it will last and Iast, like that ‘Monijtor
of Jane's. | can’t imagine a better value

THE APPLIANCES AMERICA COMES HOME TO.
GENERAL £ ELECTRIC



THE SIERRA CLUB PROUDLY PRESENTS ITS FIRST PORCELAIN PLATE COLLECTEON

Flowers ﬂf the American W Wderness

T ] i ] ' ] F 4 L L F = ]
Fwelve collector's plates by the world-famous artist Jeanne Holgate.

. ’ . i # | i o
Crafted of fine porcelain and individually bordered in pure 24 karat gold

Alaskon WildHowers



T'his 1s the first collection of its kind
ever issiled by the Sierra Club,
It is available in exceptionally limited
edition—by subscription only.

The subscription deadline is
Augnst 31, 1978,

The Howers of the American wilderness are amaong
the most beautitul of our natural treasures. Dali-
cate, graceful and vibrant, they have the power to
stir the heart as well as the senses: Yet so elusive =
their beauty that it is a rare artist indeed who can
capture it with accuracy and realism,

But now, the Sierra Club, America's foremost
canservation organization, has commissioned one
ot the most gifted toral artists of our time— Jeanne
Holgate—to do exactly that, In its very first col-
iection o porcelain plates.

An acclaimed artist whose style combines un-
COMPTOMISING accuracy with a mastery of borm
and color, Jeanne Holgate works directly from the
living flower. Thus; she is able to depict each wild-
Flower exactly as it s in nature, So completely true
to life that the tiny creatures she so joyiully por-
trays approaching her flowers are pever a surprise
o the viewer. For this is where the bumblebee. the
grasshopper and the butterfly truly belong,

The result is a collection of beautiful works an
porcelain —so litelike that each is aglow with the
inner beauty of the Howers themselves, A collec-
ton that will bring the beauty of our country's
wildflowers into the home, where it can be enjoyed
—vear alter year—by every member of the family.

The delicate size enhances each original design

Therewill be twelve porcelain plates in this historic
Sierra Club collection. Each will measure 74" in
diameter, a size chosen especially to enhance the
delicate beauty of its subject. And every design
will delight the eye with lis clear and uncom-
plicated beauty.

Each of the twelve plate designs will portray the
loveliest wildHowers of a ditterent region of our
country, from the enchanting Lady’s Slipper Cr-
chid of the New England woods to the California
Fopyry that grows in profuston along Pacitic shores
.« « and from the charming Forget-me-not tha
brightens the Alaskan plains to the graceful Water
Lily, glory of the Florida Everglades

Thus, together, the complete collection will por-

tray America’s most distinctive and beautiful wild-
Flowers — in i form destined to remain forever fresh
and fascinating.

Crafted of the finest porcelain

Each plate in the Sterca Club collection will be
individually crafted of fine Bavarian porcelain,
prized throughout the world tor its whiteness, its

translucence and its enduring strength. And every
plate in the collection will be individually deco-

rated with a rich border of pure 24 karat gold.

The Sierra Club has appointed Franklin Por-
celain, a division of The Franklin Mint, as the sole
tesuing authority for this, its fArst collection of
parcelain plates. And only those plates which
meet the most demanding quality standards -will

be accepted for issnance to subscribers,

Limiting the edition of fine porcelain plates

By order of the Sierra Club, Flowers of the Amirr=
e Wilderness will be produced and issued only
by direct subscription, The total number of plates
to be issued will be sharply and permanently re-
strigted in the manner long ago established to
assure the rarity of the tinest porcelain plates,
Thus, there is an absolute limit of just one sub-
scription per person, and the total edition of the
collecHon will be Forever Timited to the exact num-
ber of subscriptions entered by the official dead-
line date, plus one sét tor the permanent archives

ot the Sierra Cluband one for the anist.

As a subscriber, you will receive your plates at
the convenient and systematic rate of one each
month tor a year. The issue price for each Hne

porcelain plate ls just $39, and a display stand will
be provided with each of your plates.

A legacy of beauty

As Hne porcelain to display in your home . . . asa
collection of original works by a world-renowned
floral artist . . , and as the first collection of por-
celain plates ever lssued by the Sierra Club, this
will be a most rewarding acquisition.

And, because a truly worthwhile possession re-
tains its appeal forever, this collection will also be
far, tar more. A legacy from you, to be passed
along from parent to child, down the generations.
A legacy that will—again and again— Inspire a
tove-of beauty and an appreciation of America's
proud natural heritage in all who come to possess it

But please keep in mind that the Sierra Club's
Flowrs of the American Wilderness plate collec-
tion is available for only a limited time. To sub-
scribe, simply complete the application at right and
mail it by Aupgust 31, 1978, After that date, this
beautitul collection will never be made availabie
again,

There is no need to send any pavment now. But
please be-sure your Subscription Application s
postmarked no later than August 31st.

IEANNE HOLGATE's work ie a permanent
part of the great floral art coflections of
the world = including those of Carnegie-
| Mellon University's Hunt Botanical
Library, the Brinsh Moseum, and the
| personal collection of Her Majesty Chaeen
Elizabeth, the Queen Mother of Great
Britain. She is the only artist ever to have
been awarded successive gold medals by
the Royal Horticultural Society, and ls
listed in “"Whao's Who in American Art)

£ InTe e
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THE SIEERA CLUBS

Fowers of the
AmericanWilderness

PORCELAIN PLATE COLLECTION

Valid only if postmarked by August 31, 197E.
Limit: One subscription per person.

rranklin Porcelain
Franklin Center, Pennsylvania 190897

Please enter my subscription for Flowers of the
American Wikderness, congdating of bwielve collector’s
elates cralted of fine Havarian porcelain, each bearing
an original work of art by leanme Holgate. The plates
are i be shipped to me at the rate of one every month.

| need send no money nowe. | will be billed 5539 for
each plate. in advance of its shipment.
*Plua ww ente saled tar

Stgraturne

Mr,
Mrs
Miins

A Rl AT Tl R BT O s SR L

R e i — - W S el

Fuli AN P Lo R

City
Address

State — i

Adne avallable in Canada. ot 326, per plate. Mail applica
thom $o, Frankiin Porerlain, 70 Galaxy Boulevand, Resdale,

Uniane MW 4Y7 10 I
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Wild[lowwers of the Southwesl

wew Encland Wildiiopwers

Wildflowers of the Florida Everglades



No breakfast
is nutritious until
somebody eats ii.

When youre Kellogg's,
it's pretly edasy 1o put
good nutrition inlo a
ceredl After all, we've
been doingitfera
long time. What's nol
SO edsy is getling good
nutrition into a child
A one-ounce
serving of Kellogg's
sugar Frosted Flakes®
cereal conlains 25% of
the US Recommended
Daily Allowance of 7
essential vitamins, Plus
[0% ot the USs. RDA of
vitamin D and iron
But that's not why
kids like them [t's that
sparkle of sugar frosting
we add that gets the
caredl out ol the bowl
and {nto the youngster
That means they can get a
very smart start on the day
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PPG Solarcool Bronze glass
tames the blazing summersun.
And air condrtioning costs.

VWith all of its windows and
shiding glass doors glazed with
PPG Solarcool Bronze reflec
tive glass, this Flonda home
00ks perfectly beautiful

Sut it's on the inside that
solarcool pays off. By
reducing glare and heat gain
from the burning southern
sun, this newest PPG residen-
tial giass cansaveupto 1/
percent on air condiioning
costs. That's compared (o
clear giass and s based on a
PPG computer energy analy-
sis. Comparable savings can
e obhtamed in other locations

In the daytime the glass
reflects the lovely Flonda sky
and water. Even moreimpor
tant, it sharply reduces visi-
tility from the outside, so
peopie INside enjoy compara-
tive privacy. And ultraviolet
light, a major cause of intericr
fading, is cut way down.

It Solarccol cantame air
conditioning costs in Florida
think what it can do for the
norma youre gaing to build
or buy. Why not write for a
iree copy of our Solarcool
idea book:; "Best Glass Under
the sun. PPG Industries, Inc.
Uept. NG-388, Une Gateway
Center, Pittsburgh, Pa. 15222

Beani Tree Develoament by
The Babcock Commany, Loral Gables. Fia

PPG: a Concern for the Future

D
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INDUSTRIES



(Gasoline made simple.
A lot of the new cars tend to be choosy when 1t comes to fuel.

Most of them have catalvtic converters, which means they
are designed to accept nothing but unleaded gas.

Hondas are different. All our new cars-the Civie® 1200, the
Civie cvec, and the Honda Accord-operate without

a catalytic converter. So vou can take yvour pick of regular or
unleaded gasoline. As for premium, there is no benefit

and its a waste of money.

Of course, whichever gas vou use, vou can go a long way on 1t
in a Honda. Our best mileage car, the Civic CVCC _
5-Speed, was rated at 47 mpg for highway dnving, 37 mpg city,
according to EPA estimates.

[ PREMIUM ]

HONDA
CIVIC CVOC
HATCHBACK

D 1978 Amencan Honda Miotor o, Ine, Civie 1200 and Hondiimane sre Hoods tredemarks



Our lowest EPA mileage estimate was received by the

Civic 1200 with 2-speed manually-selected Hondamatic trans-
mission: 30 mpg highway, 23 mpg city. All estumates are lower
for Califormia and high alttude areas. Also, the Civie 1200 1s
not available in Califorma or in high alutude areas.

Although we're happy to tell you about our 1978 EPA mileage
figures, we want to be realistic about them. So please

keep in mind that EPA estumates are the result of laboratory
tests and are offered onlv as a means of comparison.

When you dnive in actual traffic on real streets and highways,
vour mileage might not be as high. Of course, in addition

to how and where vou drive, your mileage 1s affected by such
things as your car’s condition and optional equipment.

Still and all, a Honda makes the neighborhood service station
-2 a nice place to visit. You get your choice
[ UNLEADED P B
e of gas pumps when vou drve in. And
very good mileage after vou dnive out.

& Now, how could we make gasoline
any simpler than that?

H|O N D A

We make it simple.
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Andersen Perma-Shield

What more could you want
in a window?

Fuel-saving design.

It comes from & vinyl-elad wood cors, optional
double-pane insulating glass and & snug-fitting design
that's two times more weathertight than

recognized alr-infiltration standurds.

Warmth, charm and character.

The natural beauty of interior wood trim that ean
be steined or painted to complement any decdr.

| Easy open, easy close.

f Porma-Shisld Casement Windows crunk
open smoothly to seoop in passing breeses,
And just x& eamly, they close up tightly.

Insulating glass.

Diouhle-pane insulating glass
provides a mujor purt of the fuel-
saving benefits of single-pane gliss
with storm windows. And only
hall the glass cleuning chores,

Inside comfort.

Andersen close-fitting tolerunces
und rigid vinyl weatherstripping
nelp seal out drafts and dust, help
save on hesting and cooling bills.

B i ocmerinjis ¥ Smmeeae | oen o Bmpeedi, @ies [TTE



In The Bahamas vou can
live like Robinson Crusoe.
Or the way he dreamed
- _of living.

S0Me people dream of -
; 0N a secluded island. ©
eSS i d o i
' Th :: .u-. as you
i . _...- s .hthl
L. o
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Deltais an airline run by professionals. ~ <o =
Like Captain Frank Moynahan, a 28-year Delta [ aomma U 574 )
veteran who pilots aWide-Ride L-1011 TriStar., &= L W n |

The man and the jet are well matched. ?;-_‘ S,
Frank has over za,u-un hoursand 7,800,000 air = b
miles under his seat belt. And the giant jet is so N, el
responsive that he could fly it with his fingertips. . Y

S0 Frank's passengers enjoy a smooth, easy flight that hnds R it
them smiling. And that, Frank says, sthal it's all abount.
When it comes to pmple, Captain Frank Moynahan
couldn't care more, In fact, that goes for
all 31,000 Delta professionals. l
Delta is ready when you are. . .




in between. Ask your eye care professional about
ULTRAVUE Lenses from American Optical.
d a new kind of The bifocals with no lines. They're feather-
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