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will recognize a familiar by-line in

this issue’s article on the continental
shelf—that of Luis Marden. This was Luis's
last assignment as a staff member after 42
vears of acareer zo remarkable that he some-
times seems a character out of fiction.

When he appeared at the Geographic in
1934, yvoung Marden had a 35-mm Leica
camera around his neck: he had foreseen the
revolutionary change that small cameras
and color film would make in journalism
He had written, in fact, the first book
ever publizshed on color photography with &
A5-mm CAmera.

Luis was socn performing wonders with
those cameras, He found and photo-
graphed, for example, the remains of Cap-
tain Bligh's famous vessel Bounty in the
waters off Pitcairn Island in 1957, On
assignment in Brazil, he discovered a new
orchid species (later named for him Episte-
plrim mardens), and he once plucked from
Atlantic depths a new species of sand flea—
Dolobroius marden:

It was Luis, too, who dived into the Mava
“well of time" at Dzibilchaltin in Mexico.
(On his first foreien assignment, in 1936, he
ohotographed Chichén Itza, right.) He pio-
neered in underwater photography and ex-
plored the sea with Jacques-Y vies Cousteau.
He knows Tahiti, Fiji, and Tonga as well as
his native Boston, and is at home in five lan-
guages—in any one of which he can deliver
anecdotes with a consummate actor's skill

The sense of discovery and adventure that
has alwavs marked Luis's writing is
matched biv a fine sense of scholarship. Dur-
ing his coverage of the Renalssance in Tus-
cany he turned up the odd fact that President
John F. Kennedy was distantly related to
the lady who sat for the world's most famous
portrait—the Mona Lisa

Last vear, looking forward to an active re-
tirement (as we look forward to articles by
him as a free lance), Luis sailed his English-
built vacht, appropriatelv named Bounty,
across the Atlantic. Some months later, an
uncharted current set heron a reef in the Ba-
hamas, where she stuck fast and broke up. It
was a blow that would sink the normal
heart. But Luisis having a new Boundy built
and intends to pick up where fate so rudetv
stopped him. We wish him a heartfelt *Bon
vovage.
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THE FIRST
EMPEROR'S ARMY

CHINAS

INCREDIBLE

FHIND

By AUDREY TOPPING

Paintings by
YANG HSIEN-MIN

Up from the grave: A six-foot-tall
lermii-cotta warmor in armar——one of
thousands standing guard for 2,200
vears—pnngs untfied Clonn's first
dynasty vividly to life. As the Roman
Empire was cxpanding in the West,

a king of Ch'in in Exst Asta was
conguering other warring stales to creale
the heart of the Chinese nation. History
knows this victor 4= Chiin Shih Huang
Ti, the firet emperor and the builder of the
Great Wall, In 210 8.0 be was buried
undler an earth mound 15 stories high
called Mount L1 The site has long been
recogrized, but like many ancient tombs
i Ching it has not vet been excavated.
Recently, less than a mile from this
mound, well diggers stumbled on o hupes
subterrarean vaull, n part of the grave
complex, Now archenlogists are
exploring fts extraordinary treasune;

the empernr’s guardian army of

0,000 life-size potiery men and horses.

LR sy Thiding
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E WERE WITNESSIENG one of
the most spectacular excavations

of this century. The sight of these
powerful fgures of men and horses, all life-
size, reaching out from the roogh, wet earth,
was unforgettable. There, semiburied in the
rediizsh soil of China’s Yellow River vallev,
were hundreds of battered but beautiful terra-
colla statoes of armed warrors, servants, and
horses pulling manned war chariots—the
retinue of umfied China's first emperor.

Standing in the rain, we were moved almost
to tears, as one is when conlronted with great
art Some of the astonishingly realistic figures
were upright, intact, and poised, as i waiting
for a command to attack Others lay pathet-
ically smashed and scattered; thev had been
broken and their weapons stolen four vears
after the emperor's death, when soldiers of
the succeeding reign looted and burned this
part of the ruler's grave site.

Here and there a hand stretched out of the
soil, and a booted foot struck out from its cold
turf-prison. Helmeted heads fallen from
proud, broken bodies looked up from thetr
ancient grave with fierce eves brought glis.
teningly alive by the rain.

We were seeing the first evidence of a stun-
ning archealogical discovery. Experts esti-
mate that the figures are the vanguard of an
army of 6,000 created 2,200 vears ago. 1t was
buried in & huge roofed gallery to guard the
tomb of Ch'in Shih Huang Ti, the man wha
umifted China, bult the Great Wall, burned
books valued by Confucius, and declared
nimself China's first sovereign emperor.

The history of China inall its strugeles and
glory s being unfolded by such archenlogical
finds. Here, the grand army we were viewing
wiz only the first revelation, Less than a male
away, the tomb itself is still to be entered. It
mayv hold the preatest imperial secrets and the
richest treasures in the history of China

The underground armv we saw was dis-
covered in the spring of 1974 by peasants and
workersof the Yen Tsal commune in Lin-t'ung
county. So far, less than a tenth of the three-
aire site has been excavated. Manv wonders
lie ahead.

I was accompanied to the excavation by
my father, Chester Ronning, and mv daugh-
ter, sister, and nephew, Our family group had
been invited because my f{ather, a retired
Canadian (Continued on page 448






ALZLING sepulcher
of the first emperor

appears in legendary
splendor, as visunkized by a
modern Chinese-Amernican nrtist,
Yang Helen-min In the inner
sanctum, as vel unexcavated, n
wooden dragon—beast of good
fortume—bears the copper
coffin scross o China in
mimiature, expressing for all
tame Ch'in Shih Huang
Ti's power aver his dominions
“The Yellow River and the
Yangtze were reproduced in
guicksilver and by some
mechanical means macde 1o
flow into A minatiee ocean,”
wrute the Han Dyvnasty historinn
ssu-ma Ch'len o century after
the first emperors death
Gunrding this glory, painted
terra-cotta soldiers proved no
match for torch-bearng
lnoters, whn, according (o
msu-ma Chlien, desecrated the
temb in 206 g.c Invaders
would have had to pass booby
traps of hair-trigger crosstaows
lo reach this prize.

ATTLE REALY, an army
B of 6,000 takes position for

elernily in a three-aere,
flat-rocfed vault (following pages
fold out). Alert terra-cotta horses,
their forelocks curled, their
tatls knotted, draw wooden
chariots, htched with leather
tarnesses whd brass fittings:
soldiers in patnted armor carry
real bronze swords, spears, and
crosshows. Iron farm tools, silk
arid [inen fahrics, and jade pieces
mre stored nearby

To enjov such everlasting

protection, Ch'in Shih Huang Ti
oriered buillding to begin on his
temb the moment he became king
of Ch'in st 13, Some 700,004
conscripts worked 36 vears

on the project, so history tells












(Conbinued from page 440} ambassador
who was born in China in 1894 and served
there as a teacher in the 1920's and as a dip-
lomat in the "40%s and "50's, was a longtime
friend of the late Premier Chou En-lai.*

We drove to the site from Sian, 40 miles to
the east, accompanied by the mavor of Sian
and several other officials. About 20 miles out
we stopped at a 20th-century restoration of
an ancient pleasure palace at the foot of Black
Horse Hill to pick up archeologists Ch'en
Hsueh-hua and Tu Pao-jen, who would show
us around the dig. Their hair was still wet
from bathing in the same soothing hot springs
that the first emperor enjoved when the pools
were part of one of his luxurious palaces.
Now the inluid marble pools are open to all.

We followed a dirt cart path to the site
There, in the middle of a peaceful field, the
earth had been sharply slashed open and
rolled back to reveal a dramatic tablean re-

sembling an ancient battleground.
Imperial Tombs by the Hundreds

In this area of Shensi Province in the
Yellow River valley, China's earliest em-
perors lived and died. From the time the king
of the feudal State of Ch'in conguered his
rivals and became emperor in 221 8,C. until
the fall of the imperial dynasties in 1912, the
Chinese emperors ruled over what they called
Chung-Kuo, the "pivoial kingdom.”™ The seat
of their power in Shensi Province 1s now an
archeologst's paradise, with hundreds of un-
excavated imperial tombs filled with royal
riches and art treasures. Among these tombs,
that of Ch'in Shih Huang T will undoubted-
ly prove to be the most wondrous, He spent
36 vears constructing a subterrnnean palace
in which he could spend eternity.

The terra-cotta fgures of the émperor's
legions were entombed some 4,500 feet east
of Mount Li, the tumulus where the emperor
was buried. His magnificent burial chamber
was described by Ssu-ma Ch'ien, China's
great early hstonan, about 100 B.C.

“As 200n as the First Emperor became king
of Ch'in, excavations and building had been
started at Mount Li, while after he won the
empirg, more than 700,000 conscripts from
all parts of the country worked there. They
dug through three subterranean streams and
poured molten copper for the outer coffin, and
the tomb was filled with models of palaces,
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pavilions, and offices; as well as fine vessels,
precious stones, and rarities. Artisans were
orcered to fix up crosshbows so that any thief
breaking in would be shot. All the country’s
streams, the Yellow River, and the Yangtze
were reproduced in quicksilver and by some
mechanical means made to flow into a minia-
ture ocean. The heavenly constellations were
above and the regions of the earth below. The
cantlles were made of whale o1l o ensure
their burning for the longest passible time.”

Deoes the huge tumulus rising above the
grainfields still enclose this microcosm of
China? The only recorded doubt is cast by
ssu-ma Ch'ien himself, who tells ol a “dese-
cration” of the emperor's grave four vears
after his death by troops of Gen. Hsiang Yi.
No systematic excavation has been attempted.
There is goot reason to be hopeful.

The position of the underground guards
east of the tomb leads to speculation that, in
keeping with Chinese ideas of symmetry,
equally spectacular treasure-houses may le
the same distances west, north, and south of
the tomb, perhaps containing arrays of hfe-
size statues of the officials, ministers, and
ladies of the first imperial court. The emper-
or's warriors carried real weapons and the
horses pulled actual chariots. Who knows
what gold, jade, precious jewels, and silk= may
adorn courtiers in three other such vaults?

When we wvisited the site, 391 men, 24
horses, and four chariots had alreadv been ex-
cavated, and hundreds more lay waiting to
be rescued. Mo two men looked alike.

Skeletons found in the roval tombs of the
Shang Dwvnasty (1700-1100 8.C.) show that
live warriors, women, servants, and horses
had been buried with kings and high-ranking
afficials. The practice of live burials hard been
stopped for centuries, but Ch'in Shih Huang
Ti revived it svmbaolically.

Archeologst Ch'en drew our attention to
the fact that each face of the pottery figures
had distinctly different characteristics. “We
believe this is becauze the emperor ordered
the artists to model reahstic portratts of each
warrior, servant, and footman in his live
honor guard, so they could continue to guard
him after death” Part of the sculptor’s
inspiration, and certainly the models” willing-
ness to pose, must have lain in the knowledge

*The author wrote af her " Return to Changing China™
in the Eecember 1971 GEOGRAPHIC,
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that the finished creation would be buried.
instead ol the people themselves

Al figures stand about six feet tall. T
ook as alive today as their models
HEICe,
|||'|-'.,c| ind confident. A few seem to be on the
verge of a smike

1he horses stand four abreast before their
rovil war charints are incredibly 1
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underground (following pages). They occupied
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chariot contains three or four men and
is pulled by four magnificent horses accom-
panted by 12 toot soldiers. The army carries
real swards, spears, and crossbows.

The floor of the immense underground
gallery 15 still covered with earth, but arche-
ologists say it was paved with cord-impressed
bricks. Pillars, long since collapsed, once held
up the roof of the underground battiefield
There are four pits; the east, where the main
digging is going on, the west, and two middle
pits, where work is confined to probes to esti-
mutte the size of the pottery army. All are un-
protected from the elements,

=ix archeologists, including Mr. Cli'en and
Mr. Tu, are directing as well as working on
the excavation site. Their labor force consists
of peasants and commune workers, who enrn
extra money helping an the dig

=0 far, workers have uncovered five slop-
ing passageways leading to the east pit, where
thev have alreadv unearthéd moere thano a
thousand relics. Besides the pottery men and
horses with wooden chanots, theyv have found
gold, jade, bamboo, and bone artifacts, as well
as linen, silk, pottery utensils; bronze objects,
und iron farm tools.

Important tostudentsof military technology
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was the discovery

of arrowheads and metal
swords treated with a preservative that pre-
vented corrosion for 32 centuries. Analysis
revealed that the swords are an allov of
copper, tin, and 13 other elements, including
nickel, mamesium, and cobalt.

Uine of the officials with us, Li Chi-tao, of
the Standing Committee of the Shensi Revo-
intionary Commuittee, said, “Eventually we
will #rect a museum on the site, and the
pottery army will stand once again—<lean
and progd—aon 115 onginal ground.”

Pines and Blossoms Mask Burial Hill

We drove three-quarters of a mile west to
Mount Li. The exterior of the emperor’s
tomb-mound gave no hint of its mysterious
interior. The tumulus, standing unimposingly
m a cornfield, looked shghtly off balance from
periect symmetrv. Pine trees and pink wild
Howers hid the original three-lavered shape,
constructed in conformity with symbaolic pat-
terns representing the harmonious cosmaos. In
the surrounding helds, peasants were going
about their planting as usual, unconcerned
that their long-horned water buffalo and
small tractors were plowing venerated land.

National Cieagraphic, April 1978



Mount Li was visited by three French
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most of the 850 million people: But Ch'in

explorers early mn the 20th century. One, was a tyrant who buried 460 Confucian

Victor Sagalen, described the tumulus in
1917 as “the most monumental of all those
that exist in China. .. one hundred and fifty
feet high , .. each of the sides more than a
thousand feet long The form 15 well desizned
with three successive undulations . . . as thive
hills massed on top of one another.™

Mr. Ch'en explained that the tomb-mouwnd
was ortginally buailt in the center of an en-
closed area, a “spirit city.” It contained sacred
stone tablets, inscribed soultowers, and praver
temples. All these constructions were deemexd
to be in the “inner citv,” within a walled
squiare more than a quarter mile on each side.
Bevand lay an “outer city,” puarded by o high
rectangular stone wall, 23 feet thick at the
base, with watchtowers at the corners, The
total area énclosed was more than 500 acres

The walls and temples have almost disap-
peared, and the sacred ohjects above ground
have long since been carried away by vandals
and invading armies, but the earth still pro-
tects the silent splendor of the inner spnc-
tuary below.

Today, in the Peaple’s Republic of China,
Ch’in Shih Hunng Ti is a household name to

Chinu's Incredible Find

scholars plive, let thousands of workers
perish while building the Great Wall, and
spent mare than 30 vears hullding his tomb
with forced labor. Why is this once despised
prince being hailed as a man whose “positive
efforts hastened the progress of history”?

This question burned in our minds as we
drove back to the ancient city of Sian. Form-
erly known s Ch'ang-an, meaning “eternal
peace.” the city served as China's capital dur-
ing various dynasties between the 11th cen-
tury B.C. and the 10th century AD,

The rain had let up, and people were dryving
their clothes on bamboo poles in front of cozy
brick and adobe homes with curved “dragon
back™ tiled roofs. The tinkling of thousands
of bicycle bells from rush-hour traffic mingled
with the clatter of horses’ hooves, the jar-
ring horns of our cars, and the roof-corner
wind chimes that drive away evil spirits.

New Capital Populsted by Boval Edict

From Sian we drove along the south bank
of the Wei River near Hslen-vang, where 22
centuries ago the frst emperor erected a
new and splendid capital citv. To his new
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metropolis he transported 120,000 wealthy
families from all parts of the empire, thus
enfeebling the feudal arstocracy by re-
moving them from the land and people that
gave them power. To demonstrate his vast
wealth and emnipotence, he built replicas of
the palaces and villas they had left behind.

Nothing remains today of their great homes
or of the emperor’s 270 elaborate palaces and
gardens, which were joined by covered pas-
sagewnys that lined the man streets. The
greatest of the palaces was the A-fang, con-
structed by hundreds of thousands of laborers.

In his later yvears Ch'in Shih Huang Ti be-
came obsessed with cecurity and changed his
sleeping quarters every night. The palaces
were supplied at all times with servants, con-
cubines, and food, so that all would be con-
stantly ready for him, and no one except his
chief eunuch, Chao Kao, and Prime Minister
Li Ssu knew where he slept. Any person who
revealed the emperor’s whereabouts was put
to death, along with his whole family.

New Image for an Old Despot

We returned to Sian and soon armived at
our hotel, a modern version of an ancient
palace, guarded by stone lons and surrounded
by lush gardens. At dinner, after toasts with
mac-t'af, a strong Chinese spirit, we talked
about Emperor Ch'in. I asked our interpreter
from Peking, Miss Lu Wen-ju, if she thought
the emperor was cruel or unjust.

“As we look at him now, we can say that he
was cruel. But remember, it was not unusual
in those dayvs to hold entire families respon-
sible and to punizh them all for the sins of one
member,” she said. “Also we must consuder
that Ch'in did many progressive things and
was the first to unify China."”

China was split into warring states when
the 13-vear-old future emperor inhented the
throne of the kingdom of Ch'in, in 246 B.C.
The voung king spent the first 25 vears of
his reign in ruthless battles and, finally, in the
waords of the ancient historian Ssu-ma Ch'ien,
conguered all China “like a silkworm de-
vouring a mulberry leal” After he had over-
run six kingdoms, the legends of his super-
natural power became =o strong that the
other Kingdoms submatted.

Ch'in Shih Huang Ti built the Great Wall
by joining walls and ramparts that had been
erected earlier by the contending feudal
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states. Six became the lucky number of Ch'in,
which is why, according to legend, the em-
peror had the Great Wall built wide enough
for six horses to gallop abreast along the top.
The wall was primarily constructed to pro-
tect his newly formed empire from the nomad
“barbarians” of the Asian steppes.

The emperor created the nation's first
standing armv, perhaps numbering in the
millions, to guard the wall from northern in-
vaders, while a crew of forced laborers—
prisoners of war, exiled Confucian scholars,
and so-called criminals—extended it to rough-
ly 1,500 miles. Thousands, perhaps millions,
of those unfortunate men perished, Their
bones were crushed and buried beneath the
massive grav rocks—earning the wall the
grim sobriguet of “the longest cemetery in
the world." When we walked along the top
of the wall, their spirits still seemed to crv
out in the sharp, perpetual wind, haunting
the thousands of grim watchtowers that stand
stark and foursquare slong the parapets.

The wall was reconstructed in the 15th
century during the Ming period and recently
bv the People’s Liberation Army. A serpen-
tine miracle of engineering, it snakes like a
dragon’s back, rising over the loftiest summits
and plunging into the deepest ravines. It is
the longest fortification in the world.

Muking China a Nation

Ch'in Shih Huang T1's reign over a unified
China lasted little more than a decade, but in
that time he accomplished the sweeping
changes that made his dynasty aturning point
in history. He radically altered the political
and social structure of the state by destroving
the ancient feudal system and establishing
a centrolized empire. He codified the laws and
standardized weghts and measures and the
svstem of wnting Chinese characters, so that
the writien language could be understood all
aver China

To ensure communication and the trans-
port of food and other essential goods to all
parts of his empire, the emperor ordered a vast
network of roads built, radiating from the
capital, and he standardized the axle lengths
of witgons and chariots to enable vehicles to
travel in the same ruts. By a series of canals,
he beran what was to become the greatest
inlend water-communication system in the
ancient world. Some of these canals are still

National Geograplie, April 1978



uszed, and one can still travel from north to
south by water. Ch'in Shnh Husng 11 aizo re-
claimed wasteland for the cultivation of crops
and introduced irrigation systems still in use

Confucians Feel Emperor's Fury

The emperor=s military government was
progressive, bul 1t was also ruthless. He (elt
that the scholarly but consérvative Con-
fucinn philosaphy, which supported the old
feudnlistic system of the previous dynasty,
wis a threat to his authoritanan, centralized
rule. He not only burned all books of the Con-
tucian school, except for those in the imperial
library, but also buried alive Confucian schol-
ars who, after warmngs, still openly opposed
his reforms. The emperor’s eldest =on, Fu-su,
attacked his Gither's dectsion to kill the

behinid o column while be deaws his own weapon. The sttacking warrior, Ching K'o,

scholars and was exiled to the northwestern
frontier where e spent the rest of his life help-
ing direct the building of the Great Wall

I asked one of our Chinese companions
why he thought the emperor had killed the
scholars, His reply probabiy reflected not
onlv the attitude of the Ch'in Dhynasty but
also af China todav, where Confucianism is
pinin officially disapproved

“Confucian scholars,” he said, “were most
conservative. They bebieved what Confucius
approved must always be right and that the
old wayvs of the Chou Dhvnasty were too sacred
to be changed. How can progress be made if
nothing can be changed?™

In spite of all his power and success. the
emperor could not rest and traveled al-
most compulsively on his newly built roads

D."'h!.j-liEl-'.'. DEAWN, an assassin lunges at Ch'in Shih Huang "TL The emperor leaps

had come as a friend, bearing the head of a slain enemy in & box but concealing
his dagger in a rolled map Althouszh he and other would-be as==ns=ins failed, they caused
the ruler immense concerm. To prolonz existence, be increasingty sought guidance fom
mivstics, ultimntely be even sont missions gverseas 1nosearch of mamcal hfe-enhancing elixirs
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sometimes he disguised himsell as a peasant
to find out what the people thought of him,
Because of several assassination attempts, he
lived in fear of hiz life and was prey to gross
superstitions.

Futile Cuest for Immortality

Historian Edward Thomas Williams tells
how the emperor spent his last vears seeking
the fountain of youth. “Charlatans and prac-
titioners of the occult and biack magic en-
riched themselves by exploiting his credulity
Magicians told him of the three fairy islands
in the Eastern Seas where old age and death
were unknown” because their inhabitants
had discovered the elixir of immortality.

Determined to find it, the emperor sent a
fleet of vessels loaded with precious gifts in
search of the Islands of Immortals. After
some time, Captain Hsu returned to say that
he had met one of the Immortals but that he
had refused to part with the elixir because
the gifts were oo cheap

“What do vou desire?” asked the captain

“Young men and maidens and craftsmen of
all sorts,” replied the Immaortal. S0 Captain
Hsu set off again with 3,000 of the empire’s
finest voung people. They sailed away and
never returned. Mavbe they did find the foun-
tain of yvouth, but a legend savs that they
colonized Japan. And indeed a surviving
monument in Japan today bears a Chinese
inscription about Hsu Fu, a Tacist priest who
was on the vovage He died there in 179 B.C,
He is believed to have established in Japan
a region known as the “Kingdom of Chin."

The emperar continued to live and work in
guarded secrecy,  (Comfinued on page 430)

imperin] capital of Hsien-yang boasted

many hixurious palaces that were
coples of roval residences in conguered
states. Deleated leaders lived nearty,
virtually under house arrest. From his
capital by the river Wel, the emperor
constructed a network of roads across his
nation; his canals linking major streams
are used today, In other acts to unify China,
he standardized laws, script, coinage,
weights, measures, and even the gauges of
chariot wheels: Vet for all his power, he
lived in fear for his life, moving constantly
from palace to palace in utmosl secrécy

SHUWE:’&E.E OF SUCCESS, the
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[TH THE CRACK OF A WHIP or the thrust of a spear,
the new regime wielded merciless force to consolidate
total power in the hands of the emperor. He sent 700,000
conscripts to build his Great Wall (lelt) as o defense against
nomadic tribesmen of central Asia. The laborers inked older
barriers across mountain passes into one 1,500-mile barricade, the
longest fortihcation on earth, To protect himsell from dissidents
within, the emperor ordered the burning of thought-provoking
mistory and philosophy books and the killing of 460 Confucian
- scholars. Some were buried alive, and others, according o legend,
28 were buried to their necks and decapitated (helow).







(Continued from page 454) with only a
handful of his most trusted eunuchs and
ministers knowing where he was. His life was
s0 secrel that, when he died dunng a journey
o the eastern provinces, no one in the imperial
cortege knew 1t excepl for the emperor's
voungest son, Hu-hai, his chief eunuch, Chao
Kao, and Prime Minister L1 5su. They kep!
his death a secret for their own ambitious
PR = kL=

Chief eunuch Chao Kao had been steadily
gaining power as the emperor grew weaker
He feared that his gower would end if he
obeverd the dving emperor's decree, anpoint-
ing his exiled eldest son, Fu-su, az emperor. [n-
stead, the eunuch plotted with Prime Minister
Lt Ssu to senud a fake order to Fu-su to com
mit suicide. The son mmediately did so
They then schemed to give the throne to the
weak and corrupt voungest son, Hu-hai,
whom they could control

Wintle all this was going on, a weird pro
cession was traveling hundreds of miles back
to Hszien-vang, the capital, with the dead
empieror’s body. It was midsummer, and the
chief eunuch oand prime minister were
ohbiged to put some rancid fsh on a cart fol-
lowing the imperial chariot to hide the odor
of the decomposing corpse

Cerimm Fate Rewards the Faithful

1he fiirst emperor's putretying body was at
st laid to rest in his magnificent <arcopha-
gus, and he was buried with full pomp and
ceremony in the splendid subterranean
palace he had spent much of his hfetime con-
structing. Ssu-ma Ch'ien relates that after
the faithful pallbearers had placed the caskel
in the sepulchral chamber and were ar-
ranging the furniture on their way out, the
new emperor, Hu-hai, ordered the great jade
door of the tomb sealed, and the men were
buried ahive. Since they alone knew how Lo
penetrate the intricate tomb, the dead emperor
presumably would thus be =afe from grave
robbers

Perhaps the remains of the pallbearers will
be found when the emperor's tomb 1tself 1s
inally opened. Chinese archeolomsts, histon
ans, and educators are pressing - forward,
whatever may be revealed, in the belief that
the Chinese people should learn both the
evils and accomplishments of their anciend
imperial forebenrs []

TAND-INS for the Living
S sarrifices  once  offererd
the dead, men of clay
represenl real soldiers in the
emperor’s actual army. Each
of the visages appears to b
modeled on an  individoal
Lace, some proud, olhers fero
cious, a lew evien close to a
smile. Sculptore first formied
o base from coarse ¢lay, then
with finer paste filled in such
details ws  mustaches  and
brawds. The figgres ore Lhi
eprliest hfe-size clay sculpture
in China Their realism star-
tles art historians, who had
believed that such naturakism
appeared much later there

NEY A FEW soldiers
O remain whole after
the devastation of

looting and collapse of roof
(lacing page); Chinese arche
ologists. record the damaoge
More than an army is being
resurrected; the emperor's
imiage in history 15 being re
lurtiehed. Long  despised
Ch'in Shih Huang Ti won
plaudits from Chairman Mao
for aniiving China, Continu
INE excavallons promise o
keep the emperor in the news




AND SUBSTANCE: Towiers
of Chicugo, which include three of
world's five tallest buildingy,
ﬁﬂ' ﬂlr#!hlgﬁ morning fog blowing
il'l -u_-ﬂ' Lake Michizun (faldout,
right). Shadow of the Sears Tower—

tallest af them all —slants helow,
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Giving ear to the common man. Chicavoan Studs Terkel records the accents
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and soul—of America in classie hooks such as Werkinge and

Out where prairie, lake, and
river meet there’s a
phenomenon they call

By HARVEY ARDEN
Photographs by STEVE RAYMER
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Giving voice to the bluck experience, John H. Johnson—Chicago publisher
of Ebony snd Je! magarines—yprovides popular med

retited now. et down here to the lake when
| can. Like to look at those big new bulldings
thev've put up. MNow if 1 could add something
o Chicagn, 1 think 1t'd be a few mountains
just for a backdrop, you know. But | guess
the big builldings'll do "tl a mountam comes
along " He turns, sguinting into the diamond
hard glareé off the lake to watch a smilhoat

“{Jh, veah, I know. people call Chicago the
second City, Well, I never heard a Chicagoan
apolomze about it vet. And 1 for one, pn't
about to

Daley Made the City Work

Cur decorator-color park benches come
A city administration that for
nearly a quarter of a century was all but
synonymous with Mavor Richard |, Dalev—
“Hoss"” himself—the patmarch whose death
at 74 m December 1976 shook Chicago to 1ts
political and emotional foundations
standing in long lines in the Siberian cold
ot that winter, the citvs blue- and while-
collar multitudes paid their inal respects to

courtesy ol

ha for Black nudiences

the man thev called “Hizzoner” (that's His
Honor in Chicagoese), To millilons—if not
guite to all—Ihck Daley was Chicago

“He's a guy who come out wid bot' fists
swingin'!™ a cabbie put it o me. "He's a guy
who got tings did!™

t was Dalev who won for Chicago its rep
utation in recent vears as “The ity That
Works"—a much-pubhcized example of fiscal
sounddness 1noan age when other big cities,
most visibly New York, were sgirting the
abvss of inancigl mmn

And it was Daley, 1oo—as the undisputed
“Ring of Clout"—who headed Chicago's long-
rumbling and awesomely powerful political
machine In the tradition of the machines of
wew York's *Boss” Tweed, Boston's * [immy™
{:u-_-j;_'_'._ and Kansas Citv's “Boss” Pendergast.
Dialev’s Democratic machine indeed managed,
in my cabbie friend’s pungent phrase, (o “gef
tnes did"—though often in an imperial [ash-
lon that raised a great many evebrows and
not & few legal questions

But. this is, after all, the phenomenon called

i



Chicago—a city of superlatives and extremes
If Chicago ts going to have itself a machine,
vou don't expect a loy locomotive

Chicaro has always emphasized its “bip-
pests" and its “hests,” s “hrsts” and its “fore-
mosis —at times to disdainful shrues from
Mivw York Lt was a MNew York journzghist in
the 1800°s who popularized the phrase “Windy
City'—referring not to the gusis off Lake
Michigan, but to the bragegadocio that blew
out of Chicago)

True, Chicago has fewer than half the peo-
ple of New York—3,100,000 to 7,500,000,
within city boundaries, Even its Second City

The best ol enemies: Democratic Mavar
¥ichael Bilamdic, left, and Ilinois Repualb:li
can Governor "Big Jim" Thompsan, with

their wives, chat at a stooet party. Both
men's careers entwined with the bate Movor

Richard | Dt lp'e

disciple, Thompson ns the Atta ey

Dlalev'e—Hilandic as
LN

who rode 10 [ame proseculing errant men-
bers of Dalev's political machine. At a 5
Fitrick®s Doy memorial parpde (lacing
pagel, Dalev's image smiles benignly
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status, s0 far as population goes, is seriously
threatened by Los Angeles, whose greater
metropotitan area population s rapidly over-
taking Chicago's

But mere
cagn's enormous contribution to American
and world cufture. This is the city that’s given
vou evervthing from the first self-sustaining
nuciear chain reaction {at the University of
Chicago 1 1942) to Sara Lee cakes: from the
Ene viopaedia Britannica, the Great Books of
the Western World, and World Book to Play-
boy and Ebony; from the McCormick reaper
and the Pullman car to the zipper and the
modern [ detector; from the prototyvpe modl-
ern skvscraper and the first cafeteria to the
great mail-order catalog firms (Sears, Mont-
gomery Ward, Spiegel); from Schwinn
cveles to Zenith TV's and Motorola radios
o Wriglev's pum, Quaker Oats, International
Harvester, Household Finance, Hart Schaff
ner & Marx, and—amid a plethora of other
American household phrases—MNeDonald's
hamburgers

numbers cannot measure Chi-

A Kup s-evie View

“The sheer variety of things going on in
Chur Pown' stagprers the mmamnation,” ool
umnist Irv “Kup” Kupcinet enthused as we
spoke of his heloved citv in his Sun-Times
affice. “Chh, sure, she's been a wicked town in
her time. Where's the big city that hasn't? Bui
| gret tired of people who throw the old ‘Crime
City" stereotvpe at mie. Thev've been seeing
o many old gangster movies, too many ‘Un-
touchables’ reruns on TV. Me, 1 emphasize
Lhe pasitive; but 1 don't 1gnore the negative
'bere are enough of bhoth in this town to keep
any reporter busy full time.’

hup's longime civii
him the unofficial title “Mr. Chicapo.” He
has about him more the look of a linebacker
for the Bears than a celebritv-set colummnist
(He once did play briefiv with the Philadel-
phia Eagles, and later officiated n the Na-
tonal Football League—"which Chicago’s
own eorge Halas helped tound, yvou know ™)

“Today . . . well, call me a reporter, Peaple
are my beat. It's my job to keep tuned in to
what's happening—and what's gorng to huap-

OO TEF IS I'I.I‘-I Wi Lhl]

pen—in whit 1 personally consider the great-
est town on earth

“What understand aboul
Chicago 5 that iU not just ome oversize

vou have Lo
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provincial burg It's a town of international
importance.”
Kup's ebullient talk called to my mind the

typographic style of "RKup's Column.”

“Just think of what's happening in Our
Town,” he went on. “Chicago novelist Saul
Bellow wins the Nobel Prize for Literature
... U. of C, economist Milt Friedman zeis
the Nobel Economics Prize.. Sir Georg
Solti conducts what many consider the world's
greatest symphony orchestra . . . Studs Terkel
catches the accent of America in books like
Hard Times, Division Street: America, and
Working .. . Young Chicago playwright David
Mamet is wowing 'em on Broadway . . . Mon-
umental sculptures and artworks by the likes
of Picasso and Calder and Chagall have
turned Our Town inlo a fantastic outdoor
museum . . . Chicago's a must stop for world
jet-setters like Exorcist director Bill Fried-
kin, a local bov made good, and his actress
wife Jeanne Moreau, who often stay here
when thev're not in Paris or Hollvwood ..
I could go on and on. ... Believe me, if it's
happening, it's happening in Our Town!"

City Builds Up...and Up

Growing up in the Chicago of the 1940%, 1
looked on the 32-story Wrigley Building and
the 36-story Tribune Tower as symbols of
Chicago's bigness. Today those gracefully
pging edifices stand amid the gigantitudes
around them like grandmothers in a crowd of
basketball players.

That cluster of elongated black rectangles
thrusting above the Loop is the Sears Tower,
the world’s tallest building. At 1,454 feet and
110 stories, it's more than a hundred feet high-
er than New York's twin-towered World
Trade Center {(second) and more than two
hundred feet higher than the once predomi-
nant Empire State Building (third),

Northeast of the Sears Tower soars the
white marble Standard Oil Building (fourth),
called “Big Stan.” And looming above the
near north side’s “Magnificent Mile" shop-
ping mecca is the huge black pylon of the
100-story John Hancock Center, or “Big
John" {fifth}—a zelf-contained city of condo-
miniums, offices, stores, restaurants, garages,
and other amenities. There's a man up there
who raised the floor of his 92nd-story condo-
minium by six inches so he could claim to own
the world's loftiest apartment. Looking out

Chicago!

their windows, residents often find themselves
literally among or above the clouds and have
to telephone down to ask what the weather's
like atl ground zero.

Nestled at the foot of these megabuildings,
and looking hardly bigger than a child’s toy
castle, iz the famed old Water Tower, sur-
vivor of the 1871 fire (page 473).

If this skyline lacks quite the deamatic com-
pression, the almost Gothic wverticality of
Manhattan’s, it compensates with a broad-
shouldered massiveness, a stupendous hor-
zontality that takes second place to none.

A Challenge to Wall Strect

[ walk through the clamorous congestion
of the Loop, Chicago's superbustling down-
town, along State Street (“that great strest™),
and Wabash Avenue, darkly roofed by the L
(page 432}—longtime city symbol whose
downtown segment may eventually be re-
placed by a new subway. Tremendous build-
ings and plazas graced by monumental
sculptures give the casual walker an almost
dizzving sense of size and space.

That blue-shadowed crevasse slicing be-
tween skyscraper walls is La Salle Street, a
canvon of mercantile bustle that has been
gaining dramatically on Wall Street as the
nation’s financial center.

Here nses the sleek-lined Chicago Board of
Trade Building, a masterpiece of 1920's “Art
Deco™ architecture. Atop its spire stands a
statue of Ceres, goddess of grain—recalling
Chicago’s histonic role as crossroads of supply
and demand for the graans, lhivestock, and
other agricultural riches of the American
prairies.

The once famed stockyards are gone now
—<losed in 197 I—rendered obeolete in an age
of decentralized meatpacking Only the old
stone gate, whnich saw countless bawling,
bleating beasts pass on their way to the na-
tion's dinner tables, still stands—headstone
of a vanished era, set in a sea of weeds (pages
470-71). But if Chicago i no longer “Hog
Butcher for the World,” in Carl Sandburg's
phrase, it remains the unrivaled center of
American agribusiness

Today the aroma of hogs and cattle need
not sully the air; live hogs and cattle and pork
bellies can be bought and sold on paper in the
form of futures—contracts guaranteeing de-
liverv of a given amount of a commodity
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That's no baloney, bt Thiitinger summer sausaee, being
hefted by Hy
processol. Hy, who iz Jewish, delivers Geérman and Polish

FAUSAEE 100

Abrams driver-salesman for a Chicaeo meat

0 company named Busch run by an Inshman
named Macnomarg—-a common
Chicasn. In an age of decentra

state of affairs in mulf-ethnid
lzed regionnl packing, the meat
no lomger comes from Chicago's once famed stockyards, closed
in 1971, Onlv the ald stockvards gste l'E_F'_‘hh recolls the ora

when Chicagn was

[

at a fxed price on a set date in the future

*The new age of futures contracts was
launched rnight here at the Chicago Board of
Trade,” broker Marc Davis explained. We
stond in the visitor's gallery, looking down on
the trading floor where hundreds of hrokerage
personnel mitled about, awaiting the start ol
the dav’s tradine at 9:30 am

“Mare than half the futures contracts in the
nation are truded within these walls,” Mure
continued "L-]I to a billion or more dollars
worth & dayv. plus milhons @t the Chicago
Mercantile and MidAmerica exchanges down
the street—contracts: in evervthing from sov
beans to silver o ced broder chickens to
lumber. Chicapn's rewriting the verv meaning
of the word ‘commodity”

“Why, right upstairs at the new Chicagn
Board Uptions Exchange theyv've been trud
ing pptions—that's rirht, just options—to bus

..Illlll

Hoe Butcher for the World"

Dlocks of certain stockes at an established
price on a-future date. It may be the bigpest
thing since stocks themszelves were created

“Ouve from =stard old Wall Street are com-
ing here to study our innovattons frsthand.
Lots of 'em decide to stay because the action's
simply hotter here. People who didn't know
a pork belly from a piece of plywood a while
back are trading in both today and making
mitllions.”

Vown on the foor the murmur of person-
nel crescendoed. At precisely 9:30, a loud
CONG! sounded. Tt was as if =omeone had
tosser] a hand grenade into a beehive

Bidders and sellers coagulated into writh-
ing mobs at each mt, or selling platform
screaming bids and selling prices, Hailing
their arms. ficking fAneer signals at
ather, jumping and gesticulating

"Dion't worry,” Mare reassured me. *It may

National Ceographic, April 1978



look chaotic, but they know exactly what's
poing on. Thevd better. Fortunes are won
and lost 1n a few minutes down there.

“I see 1t all as a metaphor for the American
cxXperience—reaping success and riches from
the abundance of the land. And it's all hap-
pening here—in Monevtown, US.AY

Bellow Seeking ""Dreamspace

I catch hard-to-catch Saul Bellow in.a ho-
tel lobby where he's been Kind enough to
spare me a few minutes before racing off
to @wive o lecture. He looks weary and admits
he's “bushed” from the crushing schedule
fame has brought him, particularly since
winning the 1976 Nobel Prize lor Literature

His hair is short-clipped and quite gray
There's something nervous, vel very gentle
aboul him. His gaze i3 hguid, clear, almost
frighteningly intelligent

Chicago!

“Lately,” he confesses, it seems harder and

harder to iind what [ call my ‘dreamspace’
a place where I can find the privacy and peace
one needs in order to create. Seems | had
more of that hving 1in a three-dollar-g-week
room back in Chicago's Hyde Park in the
‘30 than [ do 1oday.”

Bellow moved to Chicago from Montreal
at the age of Y and has lived in the city most
of his life. His masterpiece The Adventures of
Augte March (1953} opens: *1 am an Amen
can, Chicago borm—Chicaro, that somber
citv. . .."" In Humboldl's Gift (1975) the hero
comes from the East to the “sticks™ of Chica-
o to write—what else?—a book on boredom

“Y¥ou've taken a few swipes at the old town
in vour writings,” T remark.

Bellow laughs, then turns sernous.

“Chicago, vou see, has alwavs enjoved its
reputation us a bad town, a place of hist and
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violence and power and monev, and of raw
vitality. It's been proud of its mniguities
“My attitude toward it. as in any sound re-

ent—a love-hate rela
tionship. In any case, | can't quarrel with my
fate. It happened that way, 1 grew up in Chi-
cago. | got it into my bones.”

We digress to politics and, inevitably, to the
subject of the late Mavor Dales

“He was like Chicago itsélf in many ways

tough, even crude at times. Yet he had a
hidden sophistication and genuine talent and
inteligence, 1 think lots of Chicagnans are
at., hving up to 1t
when thevre really not lowbrows at a

He glances at his watch. “Lasten, 1've got a
plane to catch.” We shake hands. 1 apologize

for having invaded his dreamspace. Bellow

lation<hip, is ambiva

i owbhrow 1IMmage

hurnies off —lust one more harried fraveler
late for his plane, just one more Nobel Prize-
winner looking for a dreamspace that be-

comes evier harder 1o find
Scerubbing the Environment

Along the milky blue horizon where Lake
Michigan fades into the sKv looms the haze-
saoftened hulk of a freighter. She 15 bound—
with Minnesota iron ore or Michigan lime
stone or Scotch whiskey ivia the Si

AWTENCE

Seawavi—for the Port of Chicago, shipping
hub of the snormous steel-producing. oil
refining industrial complex stretehing rom
the city’s far south side to Hammond and
l..:;'.l_" Indiang. and bevond

A third of the nation’s capital goods gre
shipped from this area, which outranks Fitls-
burgh in steel production and dwarfs West
Germany's mighty Ruhr Valley in industrial
outout. It's one of earth’s greatest industrial
rolossuses

And there was a ime when it was one of
the dirtiest as well, smearing the skies and
fouling the waters of Lake Michizan

“] can remember, nol manv vears back,’
steel-company emplovee Jim Saksa told me,
“when [ used to take my httle ishing boat oul

to the lake, and there'd be a dirty bathtub

ring around her hull when | got back. Pish-
ing was lousy, too. That was maybe ten or
s0 vears avo, before the Federal Government
rot on evervone's toil about pollution.”
Jim's a mail runner, one of some 235,000
emplovees at Inland Steel's Indiana Harbor

Works in East Chicago, the bipgest single

Glitter and glamour, plus accommaodations

galore, help make Chicago the canvention
capital of the world. Lilting arpegmos and
hot coffee soolhe guests atl the downtown
Hvatl Regency (facing page), one of scores
of plush hotels that each vear cater o a
thousand conventions and house 2.2 million
guests. Exclusive boutigques and department
sturee fipnk nearby North Michiran Ave
nue’s “Muagnificent Mile"” (above), adorned
bev the old Water Tower, famed survivor of
the Gireat Fore of 1571



City ol the monumental: Matching its
megabuildings with mighty  sculptures,
Chicago has trunsformed downtown streets
mnto an outsize museum—to a mixed local
chorus of crtical scclaim and catcalls
Chicago-reared Claes (Oldenburg’s “Bat-
column™—I100 feel high—mirrors ttsell in
the glassy new Soctal Security Administra-
tion bulding iahbove) Alexander Calder's
hupe “Flamingo" (lcing page) came to rest
beside & federal building designed by Chi-
cago architect Ludwis Mies van der Rohe.

steelmaking plant in the countrv—and itself
only one of the huge steel millz in this so-
called Calumet Region.

“Today,” Jim went on, as he drove me out
to the mill one morning, “*vou can see the bot-
tom through twenty feet of water lots of davs,
and the state has restocked the lake with
salmon and trout Now the fishing's terrific

big 15-pounders right offshore. Thev've
cleaned up the skies, too—muost of that smoke
viou see coming from those stacks is harmless,
mainly steam. Why, Inland alone has spent
more than two hundred million dollars to
fight water and air pollution. Don'’t have to
scrub that bathtub ring off my boat anymaore.
Things still arent perfect, mavbe, but the
difference between today and a few vears
back is almost unbelievable”

Site Demanded a City

Chicago has been called “a city that had
to be” becausze of its supremely practical lo-
cation at the point where the praine and the
lake and the Chicago River converge

Here, at the close of the last ice age, debris
irom the glacier-poured lakebed rose just
enough [rom the surrounding praine flatness
—about six feet—to create a watershed divid-
ing the Mississipm and the Great Lakes-5t
Lawrence water svstems

Early explorers found that they could paid-
die a canoe in time of flood night across the
sodden remon between the two syvsiems, just
to the west of present-day Chicago.

French-Canadians Louis Joliet and Father
Jacques Marguette, after treversing the Chi-
cago Portage in 1673, foresaw the potential
of the area as a major transportation junc-
ton. A canal made the dreamed-of passage
a reality in 1848, thus creating an inland wa-
ter link between the North Atlantic and the
Gulf of Mexico.

The canul linked the headwaters of the
Chicago River, part of the reat Lakes sys-
tem, with the Des Plaines River, part of the
Mississippl svstem. Prodded first by the ca-
nal builders in the 1840%, then by the rail-
road builders in the 18507, the tiny frontier
village that had housed only a few hundred
souls at its incorporation in 1833 soared out
of the mud to become the country's trunspor-
tation and distribution hub, and one of earth's
preat cities. within a few decades.

The canal, a (Comtinued on page 470)
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(Continued from page 474) relatively
moddest ditch, was replaced in 1900 by the
much wider and deeper UChicago Samlary
and Ship Canal. In the process, at the turn of
the century, the flow of the Chicapo Biver
was  reversed—another of history's  great
engineering feats—thus tuming back the
river's sewage-laden (and choléra-causing)
waters from the lake. loday the largest
sewage-treatment svstem in the world re-
cvieles waste into organic fertilizer for use In
dgricultural projects elsewhere; effluent still
entering the rives :l|||-:l.l..ll.'|"ll."- B5-plus per-
cent pure

[o sccommodate a population that was
doubling and rip
during the citv's infancy, Chicago builders
developed g guick-to-butld form of housing
called halloon frame

Countless thousands of the thin-walled
wooden dwellings sprang up throughout the
city to house the intoming multitudes, many
nf them newly arrived immigrants: Irish,
Germans, Poles, Bohemians, Jews., swedes,
ltalians—the founders of Chicago’s mulb
pthnic society

Endless wooden sidewalks were also built
to hift the low-lving city above the prevailing
muck and mire that made 1t averitable mud-
hole of the prairies, Chicago was hterally a
city ol wool

And then came the Great Fire of 1871

N isell every lew Vears

' Learv's Cow the Scapegoat

Numerous smaller fires had plagued the
city in that tinder-drv October before Mrs
Leary’s cow—so the story goes—Kicked
over the lanterm that started the hre that
cinderized more than three square miles of
the center city. When firemen orgnally were
sent to the wrong address, the fire gained a
start that was never headed. Whipped to a
frenzy by a strong southwest wind, the lames
reared up from the barn behind Mrs.
O'Leary's house (the house itself, to wind

ward, was unscathed) and for some 0 hours
roared over the citv—Ileaving hundreds dead

and a thard of the citv's 300,000 homeless

“Why, heck,” district fire chief Ray Anto-
nucel old me, “we'd’a had NMre O'Learv's
fire under control in minutes flat with todeyv's
methods, Which isn't to ayv fire hghting's ¢asy
theése davs OUnly today we've ol different
problems;, nothing so innocent as Mrs
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hlackened rubble of the city of 1871 became
landfll for the lovely parks and beaches that
rim today's lakeiront

“The fire cleared the way for a new era,
Ira Bach explained during a walking tour of

Byways graced by genius: Gabled early
Imikstie r|_|i_|_'|_||_' |,:._'. Frank Llosd Wrizht eft)
i ore of 24 homes tracing the architect’s
vouthful development in the near-in suburb
of Oak Park. Emest Hemingway, colnciden
Chicago's architectursl heritage. Ira, author tally, prew up in the same Oak Park streets
of Chicagd on Foot, strides these streets with Wrights master was Lows Sullivan,
conlamous enthusiism r-.‘:ntjj'ju;_l_l',-_'-.' spoiing whose tronwork on the Carson Pire st
pems of American architecture where the un- building (above) overlooks State and Madi-
ejucatiod EVE MaY SeC |'_l[]]j. d runcdown, sool- son, Pthe world's busiest corner,”
hlackened edifice ripe for the wrecker's ball

“The smoke had hardly settled in 1371
when a new breed of architects began re-
building the ¢itv,” Ira told me as we legged
it through the Loop. “Men like William

L II.'.'-"|'J ELh
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LeBaron lennev, who was the father of the
modern skyvseraper, and Louds Sullivan, whose
‘Form follows function' dictum revoelution-
1zecl modern architecture, and Frank Llowd
Wright. who worked for Sullivan in the 1890
just as Sullivan had worked for Jennev before
him. And, Loord, there were so many others .
Adler, Haolabird and Roche, Burnham, Root

the so-called Chicago School lLibriries
have been written about 1t In its own way 1l
was as great a period of architecture as the
|3th-century peériod of cathedral bullding
in Friance

“Then f[mshions changed. The World's
Columbian Exposition held here in 1893
featured mostly stylistic copies of Greco-
Roman buildings. What came to be called the
heausx arts stvle temporarily eclipsed modern-
ism. Sullivan himself died in poverty, a bro-
ken man, almost forgotten. It wasn't until a
genieration later that the citv once asain be-
came a focus of modermism. That was after
Ludwig Mies van der Rohe came here from
Nari Germany in the "30's and founded the
Secand Chicago School. Mies's principle that
‘Liess 1= more' produced the clean-lined, glass-
and-steel skyscrapers that became almost syn-
onvmous with modernity

“Chicago may be the Second City in popu
lation or art or theater, but when it comes to
architecture, we're very emphatically the
First City!

“l only wish our citv fathers could =ee il
this way. The number of classic Amencan
buildings torn down here in recent years is
enough to make an architectural historian
crv. Many have been replaced by parking
parages and undiztinguished office bullamngs.

Stopping the Wrecker's Ball

“There's a University of lllinois law profes-
sor named John Costonis who, along with a
Chicago real estate man named Jared Shilnes,
has devised an ingentous plan for saving what
classic buildings we have left. Their plan
would allow owners of designated ‘landmark’
butldings to sell thewr development rnights—
that is, the right to construct a taller, more
profitable building on the same site—to own-
ers of property in other areas of the city where
current zoning laws restrict construction be-
vond @ certain height. This would give both
owners d profit and take the financial sting
out of owning &n oldeér landmark bunlding

Chicago!

“They call it the ‘Chicago Plan,” and it’s
been used elsewhere, but, alas, not in Chi-
cagn Hseli

“We're hoping against hope that the mavor
and city council here will see the ment n
the plan and act quickly to adopt it, or Cha
cago's architectural heritage may soon be
something to be studied only in history books."”

Alonz the lakefront rises the Gold Coast
In penerations past this miles-long massif of

Change is changeless in Chicago, o city

forever fixin® up and tearin® down. In a fast

renovating area on the north side, Jim and
Danna Cook pet into the spirit of things
“relmbbing™ their row house

The L, or elevated incing page), stll
sreals around the Loop—defined by s
tracks—hut its downtown segment may be
torn down and replaced by g subway
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Mowing ‘em down, Mike Rovko pitches
lor & local semipro 16-inch softhall eam

when not hurhine fstballs at the citv “Ma-
chine™ ac a Pulltzer Prire-winnine Chicara
newspaper columnist

luxury living was a fashionable pleasuring
around for many of Chicamo's great fnmilies
like the Potter Palmers and the Swifits, the
Montgomery Wards and the Armours, the
Kimballs and the McCormicks. Most of the
elegant old mansions have given wav now to
gliassy high-rize condominiums where the
wiell-to-co of todav—those who haven't Hed
to the suburbs (or those who have fled and
returned)-—turn their faces away from the
smoke and rumble of the city to look out on
the lake

If this thin strip of Gold Coust is the city's
upper crust, then what lies behind s the pie
of Chicago itself. ] mean, of course, the Neigh-
barhoods—a proper noun hereabouts.

Fanning out on a honzon-to-horizon grid

+84

from the lake, with bustling shopping strips
every eight blocks or so, 1ts a crazy-quit
world. Here vou find siviishly rehabilitated
neighborhoods like Old Town or Hyde Park
and, just a short distance away, decudedly
unstylish and unrehabiiitated neighbarhoods
brooded over by some of the countrny's grim-
mest low-income housing projects: streets
that look as if thev've been bombed out by
arson and slum clearance.

People live in theése neighborhoods, too, of
course—-most of them blacks, but also manv
Hispanics and poor whites. Since 1550 the
city’s black population alone has grown from
500,000 to 1,200,000, The number of blacks
today 15 approaching the number of non-
Hizpanic whites

Chicago Hub ol Black Culture

"Manv people overlook the tremendous
contributions of black Chicagoans to Armari-
can culture,” publisher John H. Johnson tald
me during a visit to s office on South
Michigan Avenue (page 463). One of the most
sticcessiul black businessmen in the United
States, Johnson publishes Ebony and Jef mag-
azines and a distinguished line of books on
black subijects

*Think of the field of literature, not (o men-
ton jazz and entertainment,” he pointed out
*Chicago’s been the home base for black writ
ers like Richard Wright, author of Native Son;
Willard Motlev, author of Knock on Any
Door; Gwendolyn Brooks, the Pulitzer Prize-
winnming poct: plevwright Lorraine Hans-
berry, iuthor of Kodson am thee Suin; and many,
many others. The black people of this cty
have a right to be tremendously proud of
their contributions to the nation’s culture.”

I step mto the muin mosque of the World
Community ol Al-Islam in the West—{ormer-
lv known as the Nation of Islam, or, more
popularly, the Black Muslims The group,
which numbers heavyweight champion Mu-
hammad Al among its members, has its na-
tional headouarters here in Chicaro

Upon entering, one passes through a melal
detector booth like those used in airports. A
bit unnerving, perhaps—but, once inside, a
palpable spintual peace prevails.

At the pulpit stands the chief imam, Wal-
lace 1. Muhammad, whose late father, Elijah
Muhammad, once preached a harsh anti-
white, black-separatist philosophy. Today

National Geographic, April 1978



things have changed radicallv; 1 heard a dif-
ferent message coming from the pulpit

Wallace Muhammad poises hghtly on his
teel, not unlike a gracetul boxer himselt

Lyod created night and day!™ he proclaims.

“Yessrr!" the congregation responds

Andd God—Allah—He creatéd black and
white, too!

“Yessirl”

“»ow, don'l VOU SEE, brothers and sisters,
we need day and night just as we also need
black and whiter’

“Yessir! Fessir!™

He preaches in similar vein for nearly an

hour. Afterward, a voung Muslim man comes
up to me and shakes my hand vigorousiy

‘You know,” he sayvs, “n couple of vears
g | would not have spoken to vou, a white
man, or shaken vour hand, But now we wel
come white members to the community.”

He introduces me to his voung children, a
bav and a girl 1 remark that mv own chil-
dren, Mark and Elisa, are about the same
He smiles and hands me a color-
ing hook entitled “Mushm Children Praver
and Coloning Book

“lT'wo |J'L'|'_r.-:'l.".” lie S WS “Une Crod™

We shake hands once more and 1 walk out
of the mosgue. Enriched

ampL AL .'I'I'-

“eighborhoods an Ethnic Hodgepodge

stepping past an allevway in a northwest
side, mixed-gLthnic area, 1 look up to a third
story back porch and witness one of the mino
dramas of Neighborhood life

\ matron stands at the porch railing and
calls across the allev to an Urental man put
tmg out his gurbage on the porch opposite

“Oh, Mr. Nakopoda!™ she calls, “voo-hoo,
here, 1t's me, Mrs
About the nolse—] mean yvour son's electric
gutar—I1 don't want to be obnoxious, Mr
wakopoda, but do you remember what we
tnlked [t's Shabbos. vou

know—the Sabhath. I have to light the can-

Bernstein again!

LNET

Aoout ast uamer

dles and zay the Sabbath prayver. The noise
<hie pauses as a loud electronic twang rip-

unchallenged over the rooftops—"dn
vodl think, Mr. Nakopoda, that vour son could
stop practicing his guitar for a while, maybe
take a walk down Devon Avenue for twenty
minutes or something. , . 2"

I walk on. scenes from Nelghborhood Life

.
I.II -

plaving around me lKe clips of nim

L fICH i /

“*Mr. Cub"™t Towerning in Chicago nffections

wer the

ivied walls of Wheley Field, duereer Erme

s hes long drives once towered
Bianks—512 lifetime homers—recently wis

volisd indo baseballs Hall of Fame |

stopping by a tavern called Schaller's
Pump on 5t Patrick’'s Day mght, I share the
revelry of the local crowd from Brndgeport
the predominantly Irish neighborhood whose
tough but tdy streets have sired every mayvor
of Chicago for nearly half 4 century

Across South Halsted Street stands the
plain-looking storefront headguarters of the
11th Ward Democratic Party, key bastion of
the political apparatus commonly called the
‘Machine.”

*We prefer the word ‘Organization,’” a
Bridgeport native imforms me. He shoves
a mug of bright green beer into my hand and
corners me between a coatrack and a juke-
box to propound the virtues of Chcago-style

machine politics

Tl‘; .-"



“1 am somebody]” Raising fists of hlack
aspiration, members of COperation FUSH

People United to Save Humanity) recite a

‘Htany of personhood ™ inspired by Chicage
hated national leader Jesse Iackson. His
message; “Have pride in what you are!

Exvel at what you do! You are somebody!

HINOwW

ook, I ask wvou, 15 a little bit of
OrganiZanon necess :'I:']I_'-
thiat Mrs. Grundy min't getting any hot water
from her landlord. 1s she better off trving to

| f'l-ll'l |I'|I|'I!.["l "":I_'.

make her gripe through some impersona
bureaucracy downtown or by going around
the carner and talkineg to her alderman, who
knows her first name?

(K, 5o if her son also has to go to the same
alderman to get a recommendation for a city
yab, 1s there something wrong with thatf Ma-
chine politics actually means personal poli
tics. It's a matter of people who know each

i
other helping each other out. You vote for me,

'.'lb'l:.

o
-
el
i
e

and me and the Urganization see to vou and
your needs. [hat's the essence of democracy,

ain't it¢"

Bridgeport Youth Made Big Time

For 22 years Bridgeport residents looked
on with pride whenever a long black limou-
sine slid by carrving Hizzoner, Mavor Dalev
to and Iram his modest home on Lowe Ave
nue. he plate
22 votes Dalev tallied

iR ¥

imousing bore the leense
the number of
n s first mavoral victory in

Laley never abandoned his roots in Bridge-
port. Nor has his successor, Mayor Michael

_II-.I.
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A. Bilandic (page 466), who, like Daley be-
fore him, made s wayv up through the 11th
Ward to the city's top job. Of Croatian ances
trv, Bilandic has proved that you don't
have to be Irish to become Hizzgoner (though
il helps)

To the new mavor—who won a special
election in June 1977 to hnish out Daley's
sixth four-vear term, ending April 1979—{falls

the task of steering the oty throush times of

extraordinary difficulty. Charges of public

cormupinn—mnoilning oew 10 Lhe [“"l!]li s of

Chicago—have been rocking the caty in re-

cent months

l!_ JITR Y. L} !

Daley's chartsmatic power to hold together
the city's delicately balanced coalition of in-
terests was not something that could be auto-
matically passed on to a political heir

And even problems loom
Whites continue migrating in alarming num
biers 1o the suburbs, where more than half the

maore  hasi

metropolitan area’s 7,000,000 residents now
live. Thoze left behind are increasingly on
welfare rolls (one family m five, compared to
one in eignt in New York City)

Industries, too, are departing Chicago for
more profitable aress, further eroding the

city's tax base. Racial tension troubles &







*That toddling town™: Lorine's, o disco Things are less posh |

club for members anly (left), rmtes asone of  local pubs like Schaller's Pump iasbove) in

Chicago's most fashionable after-hours “in™ Bridgeport—the blue-collar, largely Irisl
spote. Here the citv's B, P—""Henutiful Peo neighborbood that has produced evers
ple"—come to see and be seen mavor of Chicago since 1933




school svstem that grapples with desegregn
tion. Crime, both the organized and street
varetes, remaimns a formidable problem

“It's not as 1f Mayor Bilandic, or Mayor
Daley before him, could simply snap his
hngers and solve these problems,” points out
urbanologist Pierre de Vise of the University
of IHmois's {.T':'Ij-.'élﬁr_'l- Fir'l.']{‘ CaAmpus

“The simple fact is, the suburbs have the
space for the kind of sprawling one-story in
dustrial plants that modern industry re
quires; the city doesn't. The sun belt in the
Deep south has the lower wage structure that
indusiries prefer. Plus they don't have the
kKind of congestion yvou have to contend with
in Chicago

Tax Svstem Hides the Red Ink

“To be sure, Chicago remains the City That
Works—if vou're referring to the fact that the
city government has not been going deeply
into the red like New York But that's partly
because of the way Chicagoe's tax structure 1s
el up

“LThe aty government proper accounts for
only a third of all municipal expenditures
The other two-thirds are accounted for by
other tax agencies for schools, the transit sys-
Lern, parks, and so on. It's true that the city
government proper has managed o stay in
the black, but some of the other agencies have
opérated in bright red

“What's more, Chicago doesn't have to pay
cirectly for its own welfare costsz—that's
shared by the state and federal governments
In Xew York, the city itself pays directly for
25 percent of wellare costs. So, vou see, it's as
much a matter of complex hookkeeping as of
cihcient admngstration that helps make Chi-
cagd “work.”

“Were dealing here with problems that
transcend the ability of any one mayor or po
litical pariy to overcome, problems faced by
everyv big caty in the country. No slogan can
change that”

Mike Rovko's Pulitzer Prize-winning col-
urmn ih the Chacago Lxaely News for vears has
alternated between debightful whimsy and

Industrinl muscle Aexes by the winding
Calumet River aon Chicapga's far south side
Ihe industrial colossus sprawls across city
nmd state lines into northwest Indianga.
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hard-punching political articles, body blows
(o the local political establishment. Mike,
a Daily News ad once said, “comforts the
afflicted and affiicts the comfortable.”

"The Machine," he explained to me, “has
survived in Chicago in good part beécause of
the city's ethnic base. Find an ethnic group
and you find a handle for delivering the vote.
Deliver the vote and you've got the power
Then use the power to dole out jobs and fa-
vors to ensure that vou keep getting the votes.

“But the price you pay is that vou abandon
participatory democracy. As a result of a 1972
court case, which challenged the whole pa-
tronuge svstem for city johs, city workers can-
not be required to perform political work as a
condition of emplovment. Mavbe the hand-
writing's on the wall for the Machine. Then
again, mavbe not"

When he's not mowing down politicians,
Mike pitches fancy slow balls for a local 16-
mch softball team (page 484). And here, too,
his instinets for right and justice prevail.

“Chicago’s the home of the 16-inch ball, vou

Axis of aviation, (VHare International.
handling 44 million passengers a venar, is the
world's busiest airport. Keeping trick of
200 tnkeoffs and landings a day can be an
dloer-iniducing job for air<traffic controllers
such as this troinee Hub of mid-Americn,
Chicago maintains its historic role as the
nation’s fransportation center—its  infly-
ence radiating for thousands of miles

d18d

know. Most people elsewhere hardly know
what a l6-inch softhall is—they mistake it
for a cantaloupe

“When the city park district a while back
decided to allow plavers in their leagues to
use gloves like thev do in hardball or 12-inch
softball, I had to object. This is a barehanded
game or it's no game at all Tampering with
the purity of our municipal sport was going
too far. I filed suit in court, and they got rid of
the gloves. If I'm remembered by future gen-
erations, mavbe it'll be for that

“Say, we've got a guy plaving here today,
name of Benny Holt, who's put major-league
home-run hitters to shame In contests using
the 16-inch ball. Benny's fly ball has been
tape measured at 380 feet—and, remember,
It's twice as heavy as a 9-inch hardball”

And so, should vou happen to be in Chica-
@0 some summer evening and look up to see a
full, fat moon—that mav not be the moon at
all you're seeing, but a full, fat 16-<inch =oft-
ball traveling east toward Pittsburgh off the
legendary bat of Benny Holt.

"Subway Series” Still a Dream

I return to my lemon-vellow bench at Ful-
lerton Avenue beach to continue my obsérva-
tons of the phenomenon of Chicago. Sudden-
Iy, among the sunbathers on the sand, 2 cheer
goes up. Transistor radios announce that hoth
the Cubs and the White Sox have won their
prmes today and remain in first place in their
respective divisions this early August.

Evervone is talking about a “subway se-
ries"—the first intracity World Series here
since 1906. Oh, 1 know, 1 know .. . hard ex-
perience tells me that both Chicago teams
will slide into thetr accustomed oblivion in
the standings by September. But hope springs
eternal. . ..

And why not? This has always been a city
of optimism, of belief in itself and in Ameri-
ci It's not for nothing that Chicago has been
called the “All-American City.” For here, in
this great urban crucible, a nation in flux is
working out its problems, continually sepa-
rating out the gold from the dross in its sys-
tem. Here the passions and triumphs and
agonies of & people are on display, uncon-
cealed, writ large for all to see,

And, ah, ves, if anyvone happens to ask vou,
be sure to tell them ... America is alive and
well, and living in Chicago, ]

National (reographic, April 1978
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THE GCONTINENTAL SHELF

Mans

\New

Fnontien

T IS a soft and gentle
land, softly lighted
and gently contoured,
though cold and alien
Even at high noon the

dim green sun is pale and
distant A ramn of minute
particles falls endlessly,
matntling the silent plins and vallevs with
4 thick blanket of sediment,

This ts the drowned continental shelf, ten
million square mile2 of unditcovered country,
the new frontier of earthbound man

In 1818 the poet Byron could write:

Man marks the earth with vumn
his conirel
Stops at the shove

One hundred and twentyv-seven vears later
a stroke of the pen breached the boundary ot
man's dominstion—and sometime spoliation
—of his planel. On September 28, 1945, in an
executive order forgotten by most of his
countryvmen but noted as a landmark dec-
sion by historians of the seq, that remarkably
farsighted man, President Harry 5. Truman,
stated: “...the naturnl resources. .. of the

By LUIS MARDEN

Photographs by
IRA BLOCK

continental shell beneath
the high seas but contigu-
ous to the coast of the
United States [are] de-
clared . . . to appertain {o
the United States and sub-
ject to its jurisdiction and
contral. .. ."

This nation had declared dominion over
lind bencath the sea, but the world had to
wmil another generation for the tools and
techniques that would enable man to exploit
what he had claimid.

Unrestrained growth of population and
dwindling resources of space, food, and
energy on land inexorably force mankind to
look seaward. The platform of submerged
land rimming the world’s landmasses, a flat
expanse the size of Europe and South Amer-
i put together, holds 90 percent of the
earth’s fish resources and probably compar-
able stores of undiscoverid oll and gas.

The food and energy are there, to be taken
with travail, but the cost grows less impor-
tant as muan proliferates on his planet ‘We
must go down to the sea, ever deeper and ever
more hungrily. (Continued on page 502)

Armored for inner space, adiver begins a 600-foot descent to retrieve oll-rig equipment
dropped into the Gulf of Alaska His suit, dubbed Jim after the diver who first tested
it. enables him to work at depths as great as 1,500 feet Uting such suits, submarines,
underwater habitats, and mnovative methods of deep scuba diving, man grows in-
creasingly familinr with the continental shell, a treasure-house of food and minerals
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Acrowded eanth looks
to the shelf
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creatures and plants, they stretch beyomd the
shores of every continent and cover an area almost
one-fifth as large as earth’s dry land. Beneath the
shielves lie great untapped reserves of oil and gas
Above them swim 90 percent of the fish we eat
Today the promise of the shelves is being explored,
as man launches bold new ventures in search of
the food and fuel they hold in such abundance.

From ancient times the vessels of maritime




their final stop upon the bottom, leaving cargoes of
treasure still awaiting discovery. Fizhermen find
their livelihood on the shell; divers seek pearls
uporn -its fioor. Sailors with sounding lines long
read its features a5 if by braille. But littie was really
known of the region until the tools of medern sci-
ence penetrated the ocean’s concealing blanket

What is the portrait they paint? This look at the
“area off the northeastern coast of the United States
~shows one of the world's busiest sections of shelf.

Ships funnel into crowded sea-lanes leading to and
from the great ports of the Eastern Seaboard.
Wrecks, sewage sludge, and undetonated military
explosives lder the bottom, sometimes uncom-
fortably close to aguntic plsvgrounds for swim-
mers. surfers, sailors, and sport fishérmen. Acids
and other chemicals foul dumplng sites both on
the shelf itsell and on the slope and rise that Lie
bevond it. The shelf &5 both vsed and abused, and
the question now asked by citieens and scientists
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alike is: At what cost will the rfiches of the shelf
be ohtained 7

Genlogic evidence pointing to what may be
major ofl and s fields off the consts of New
Jersey and Cape Cod has brought a new ur-

gency to the question. Environmental and civic

groups have opposed plans for immediate
T
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drilling. Some groups argue that exploration
should be done by the U. 5. Government rather
than by private oll companivs. Oilmen point to
the expertise and experience required by the
mdm.rnr., and to the now-pressing need 1o
new sources of fuel

" A court ruling in August 1977 validated the
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Food from the teeming land beyond

BOUILLABAISSE of ocean

delicacies draws its varely
rom far-Aung shell fshoertes. The
warm, shallow Gull of ¥exics
swarms with shrimp (bottom,
right). which bring iIn maore
money than any other species
ciught by U5, fishermen Cod
flounder (middle, right), and
other bottom fish form the back-
bane of the New Engliand fisher-

Thew are nelter] o ereal

T
rinmbers on the fat banks wher
thiey Iive. Predators that gatber
o feed on them are caught b
trawl. hook and hne. and even
it the ca=e of swordiish, by hoand
thrown harpoon. American ob
sters (hottom, lelt) thrive aburn
dantly 1n canvons on the c0ge ol
the northwestern Atlontic shel
where they are trapped 1n Iobste
pote  Ihey dre aisd caugtht
rocky bottoms closer to chomn

Future fisheries mav take n
different directiom, i scientists
spereed in developing new meth-
ods of farming the sen In an
experiment In abalone culture, a
cage {lelt), suspended in a cloud
of rockhsh beneath an oil pro
duection platform in California’
santa Barbara Channel, howses
250 red abalone. Two thousind
voung spawned in tanks ashor
wire trunsferred (o several such
cimes after srowing o 30 W 75
millimeters  (rightl There they
muature and [atien on chopped
kelp, The project. conduocted by
Californin  Manne Associntes
el Atlord F[h hbeld Comipans
may make commercial produc-
ton possible. As a side benefit,
spawn  from caged adults may
replenish stocks on nearhy rocky
Botloms

Even without scientists’ belp
mobile drilling rigs like one m th
Gull of Mexico (top) provide 4
habitat for manmy manhe creg
tures. Mussels grow thickly on
their submereed leies, and fsh of

all sorte congregate there (o0 :.ll.lll'

shelter wmd food



(Condinued from page 405] There are no
new sources of energy. Whatever they are—
sun, wind, water, coal, oill, the atom—what
wie seek are new ways of tapping them and
vet undiscovered deposits. In this search the
continental shelf beckons like the New World
before the caravels of the discoverers—
fraught with dangers, some known and some
unknown, but we must brave them.

AST AREAS of continental sheli fringe

the United States, as in the Gulf of Alaska,

along the Pacific Coast, and in the Beau-
fort Sea. But in myv mvestigation | took the
shelfl along the egst coast of North America as
my paradigm (map, pages 510-11), The
world's most highly industrialized, hence most
energy-hungry, nations surround the North
Atlantic, and it is here that the first major
steps toward exploitation of the shelf are be-
ing taken.

At Woods Hole Oceanographic Institution
in Massachusetts I talked with the eminent
geologist Dr. Kenneth O. Emery.

“Hydrographers conventionally use a depth
of 600 feet, and lawmakers 200 meters, as the
outer limit of the continental shelf,” he said,
“but actually it varies greatly both in width
and in depth. Un the Atlantic Coast the depths
range from about 10 meters to 150 meters,
but the average worldwide is about 130
meters, The width also varies from only five

To help hight pollution, scientists
stuidy the Interface, or contact point,
of two kindsof water, As the tde flows
out in Florida's Destin Inlet, warmer,
darker river water encounters the
denser, clearer water of the Gulf of
Mexico. In an experiment, purple dye
I= dropped an bath sides of the “frone"”
On the Gulf side it remains {airly sta-
tienary, but on the river side it is driv-
en underwater and streams backward,
at right Such resistance between the
waters could slow an ofl slick headed
for shore. Conversely, it could delay
onshore pollution from spreading into
the open ocean.

ATkl ETUIEY AETTTLETE, (Eliiiass BETE Uyopiss iy
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miles to more than B00 miles, off Siheria”

The geological definition of the shelf™s limit,
Dr. Emery said, is the drop-off line, the point
where the seabed stegpens into the continen-
tal slope, to fall to the lesser incline of the con-
tinental nse, thence to the great depths of the
abyssal plains, which are 5,000 meters ( 16,400
feet) deep on the average.

How were continental shelves formed?

“(Geologists now agree that the continents
are masses of light—if vou can call granite
light—rock floating on denser basalt About
200 million vears ago there was only one great
landmass in the primeval sea. Perhaps about
180) million years ago that proto-continent
began to break up, and Africa, North Ameri-
ca, and later Europe, drifted apart.*

“With this separation, rivers could now
bring sediments down to the sea at the newly
formed edges of the landmasses. This was the
beginning of the buildup of the continental
shelves, which are merely prisms, or wedges,
of detritus and sediment covering a granite
base [diagram, page 511]. Glaciers that cov-
ered the northern portions of the continents
also brought send, gravel, and boulders to
the shelves.

“In the Pleistocene glaciation that peaked
in North America only 18,000 vears ago, the
sed level was some 100 meters Jower than it is

*“This Changing Earth," by Samuel W. Matthews,
anpeared in the January 1973 NAaTIoNAL GEOGRAPHIC




now, Dr. Emery continued. He held up a vel-
lowed piece of ivory. “Much of the shelf on
the Atlantic side of MNorth America was ex-
posed. We have found mammoth teeth and
giant sloth bones 90 meters down, as well as
peat that contains grasses, pollen, and twigs."

F THE SHELVES are part of each con-
tinent, who owns them? The Truman dec-
laration back in 1945 settled that for the

United States, with regard to resources on or
under the seabed. but when vou talk of what
the lawvers call the superjacent, or overlying,
witers, you open a can of sea serpents.

There is no legal precedent for some ques-
tions raised by “ownership” of the sea, but
the real storm of controversy arises because
exploitation of the sea and seabed concerns
the most fundamental of human instincts:
survival, While the earth continues to shrink,
s0 far as its inhabitants are concermed, con-
ferences on law of the sea continue to find
moare difféerence than agreement.

John Donne, writing in the early 17th cen-
tury, said: “If a Clod bee washed away by the
Sea, FEurope is the lesse. .

Europe, and all the other continents, now
want that clod back.

In 1958 the United Nations convened the
first Conference on the Law of the Sea, in
Leneva. Delegates representing 86 countries
agreedl that coastal nations control the seabed

resources of their adjacent shelves, and added
that they might exploit resources beyvond the
200-meter depth where feasible. Burgeoning
technology, however, promised to enable
man to work =o far beyond that limit that
some states objected, and until all members
agree on all questions, treaties signed do not
vel have the status of law.

The second conference, meeting 1in 1560,
did not resolve the question of how far beyvond
the 200-meter depth nations might clamm ju-
risdiction. Nor did the recent third conference,
which met in New York and Caracas, Vene-
ruecla, settle the matter. Arguments continie
over exploitation of minerals on the floor of
the abyss, in international waters.

Meanwhile, there is wide acceptance of a
territorial sea of 12 nautical miles from shore
and an "economic zone™ of 200 nautical miles

VEN BEFORE they named Columbus ad-
miril of it, the Spaniards knew our planet
had only one body of salt water, the

Ocean Sea. But down the ages men have
named segments of the world ocean to suit
thieir fancies and their needs, inking owner-
ship to the lands the seas bathed. Dhd not
Julius Caesar call the Mediterranean Mare
Nostrum—Ohir Sea?

After the defeat of the Spanish Armada in
1588, England became the world's leading
sed power. In 1604 King James | claimed most







Wonking dny in the depths

5 THE EXERGY SQUELRLE tightens, new
technolomy produces aflfshore oil in deeper and
decper water. Un the shelf, undersea production
platforms rise to great heights, one even rivals the
Empire State Building Costs skymocket as do dan-
gers Lo divers who repalr equipmerit. One nlternia-
tve is a system (right) developed by Lockheed
Petroleum Services Litd. To use it, oillmen drall n
well and top it with a dry chamber, ar “cellar,”
that allows them o mike repairs in shirt-slepve
conditions after being delivered by & deep-sen “ele-
valor™—a service capsule
(T Houma, Loulstann, a capiule (et is readied
nboard o support ship for its descent to a cellar 100
feel below. Carrving a crew of four, the capsule
docks with the cellar, where technicians (below)
adjust equipment controlling the Bow of oil This
cellar, connected to & production platform, 15 one
of seven mn the Gulf of Mexico, Less expensive
than platiorms, which can cost more Uhan 100 mil-
lion dollars, cellars ¢an b put into operation quick-
v, especially in water too deep for platforms

The Continenial Shelf; Man s New Fronnher 305



Where German U-boats fatled, Osheries
scientisis succeed, as 642 pounds of plasti
explosives sink the World War 11 Liberty
ship Edgor E. Clark (left) off Cape Henry,
Virginia. The vessel that once hauled air
cradt and tanks shides toward the bottom
(below) to join three other ships as part of
an artihcial reel designed to Incresse manne
life, Mus=elz prowing on the wrecks are
relished by sea bnge and tautog; eventually,
fishermen hope, the new reefs will draw big
bilifish ke marlin. Similar projects dot the
cantinental shelf off North Caroling, Geor
LITRITIEE

. Flondn, Texas, and Ca

of the waters round Creat Bntain, cozily call-
ing them the King's Chambers. Other nations
staked even more grandiose Preserves: Swe-
den the Baluc, Portugal the southeastern
Atlantic and Indian Ocean, and Spain the
western Atlantic and most of the Pacific
The Dutch, refusing to accept Portugal’s
hegemony, challenged the clamms,

e} | N 1608 Hugo Grotius, Duich junst and
' statesman, published Mare Liberum—
Freedom of the Seas—in which he argued
eloquently for the right of all mankind to {free
passage and use of the seas. In words that
might have been written for todayv's law of
the sea conferences, he said: ... water. .. is
classed by the jurists among the things com-
mon to all. .. Ovid [said]: “Why do vou denv
me water? Its use 1s free to all. Nature has
made neither sun nor GEr nor Waves private
property; they are public gfts”. .. the sea
seem: by nature to resist ownership.”
Despite the eloquence, maritime states
clung to claims on adjacent waters. 1Thomas
Jefferson proposed m 1793 to warring Britain
and France that American neutrality be
respected within the “range of a cannon ball,
usually stated a= one sea-league”—three
navtical miles. Later, most maritime na
tions claimed exclusive fishing nghts 12 miles
from shore. After World War 11, in a move
against the U. 5. tuna-hshing fleet, countries
bordering the fish-rich Peru, or Humbaldt,
Current on the west coast of South America

Nariong! Greagraphic, April 1978




said thelr soveregnty reached out 200 miles.
With conferences on the law of the sea
finding little: agreement, the U. 5 Congress
passed a law making & unilateral claim of
fishing rights {although not sovereignty) 1o
200 miles from the low-water mark. By this
act, effective March 1, 1977, the United States
joined 36 other countries of the world,

8 200-mile zone in ore form or another,

mining or drilling of the seabed is an-
other matter. According to the 1958 confer-
ence, islands, like continents, have shelves. 1f
0, then a nation like Greece, sovereign of a
hast of slands in the Aegean, could draw
overlapping circles around islands of the
archipelago and claim exclusive exploitation
rights o an entire seabed.

When President Truman annexed the sea-
bed resources of the American continental
shelf for the United States, most nations
viewed the declaration only as a legal curios-
ity, but recent discoveries of huge quantities
of oil offshore soon made others scramble to
follow suit. Already more than 50 billion
dollars is invested in the world's offshore oil
and gas industry, which supplies nearly 20
percent of the world's oil.

Dr. Eméry had said:

“There is far more oil to be found under
the sen thon on land Because wherever vou
find oil, even under a desert, must once have
heen sea bottom. Petroleum is lormed mainly
from the remains of marine plants.

“We still do not know the precise process of
oil formation, but we have a general idea
You must have organically dch lavers of
microlife deposited as sediment in an oxygen-
free environment. If the first fine-grained
sediments are covered by other layers and so
are oxvgen starved, or if they fall in deep
water that has little oxveen, only the anaero-
bic bacteria can survive. These, with heat
and pressure, over the eons somehow turn
this orgunic rain into ofl. The oll = most
likelv to be found in sediments two to three
kilometers—two miles—thick "

Whal else can we hope to hnd on the
shelves?

“0il and gas are so far ahead that, eco-
nomically, hardly anything else 15 worth men-
tioning. Second In importance is something
unglamorous, construction sand and gravel,

ALTHGL'GH MOST nations now accept

The Continental Shelf: Man's New Frontier

which is dredged up off our East Coast as
well as off Britain. The Thais mine tin off
their shores, the Nova Scotinns tunnel out
from shore to dig coal.

“The total value of all mineral resources
exploited last vear on the shelves is around
70 billion dollars. Of this, nearly all iz in oil
and gas, almost four times the value of the
fisheries. The disproportion will grow as we
discover more oil.”

A British oilman had told me:

“The future of the world's oil industry lies
underwater. We're never going to find an-
other Middle East on land. Right now we can
drill in 6,000 feet of water. Seismic explora-
tion goes much faster on water—it's Bat, and
there are no obstructions.”

barrels of oil and 14 trillion cubic feet of

gas under the continental shelf of the U. &
Atlantic Coast. In the end, only actual drill-
ing will determine how much, but the oil
compantes are willing to gamble on informa-
tion they alreacdy have gathered.

On August 17, 1976, the United States
Department of the Interior auctioned off the
first underwater oil lenses on the Atlantic
Coast. Thirtv-one oil companies paid 1.1
hillion dollars for 93 tracts off the coasts of
New Jersey and Delaware, in the Baltimore
Canyon area {map, pages 496-8),

Recently, the Interior Department an-
nounced that 136 more tracts in the same
area would go on sale in February 1979,

Conservationists fought a lengthy legal
hattle, but a court order last August opened
the way to exploratory drilling, and the En-
vironmental Protection Agency granted per-
mits to ten oil companies in late November. It
was clear, however, that the beginning of
drilling would not mean the end of debate.

Biologist Keith Hay, conservation director
for the American Petroleum Institute, savs:

“To an oilman conservation means one
thing: getting as much ofl as possible out of
a stratum. Using conventional methods, we
take about 35 percent of the oil from a de-
posit. That's the easvoil: alot remains, and we
are increasingly concerned about getting it

“In the 1960%, even before the voungsters
discovered ecology, the major oil companies
joined to form a conservation committec.
They could see (Continnied on page 514)

THERE MAY BE as much as four billion
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Roving factonies
SCOUn the sea

HOLESALE harvesters {or

IHTE DOMe Daul s NeEriul ol

redfish over the stern of

|

West CGrerman trawler Miinchen
in the Gulf of Maine. Vessels
from ten nations hunt Berring
hake, mackerel, ®mnd mom
gLher spwnCles On e SToUna |
MNorth America. Ships capalbile
i landing and carsyving L
calches are essential to thes
ANE-TANZE ORETALIRS

[he West German [acton
ship Scrombrus (fur lelt, be-
low) stays at ser many months
catching and processing up b
000 tone of hsh on each tnp
Hanks of electronic equipment
sirrounding Capt. Paul Mar-
tin Joswig on the bridge (leh
below) track schooling fish fa

below the surfnce. Unce netied

are cleaned, flleted (cenler,
below), and frozen for the
return trip

wuch devastating '.""|"|'-! pes

v denleted stocks
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IEE FRUTTFUL UPLANIDS beside a barren
desert, the shell's fertile shallows border the
Atlantic’s abvssal wostes. The waters above
them nourich the multitudes of microscopic
plunts that form the base of the marine food
chain, which finds n plentiful supply of the two
clements vital to survival: food and light
The shelf generally lies within 130 meters of
the ocean’s surface, an arca shallow enough to
admit the sun's life-giving ravs. Currents well-
ing up from the degp and outflow from rivers
carry nutrients to this zone, which is further
enriched by nutrients stirred from the shelfl by
waves and currents. Where this mixtore notir-
ishes the greabest concentrations of plankton,
as on the Atlantic fishing grounds, there, too,

gather the greatest numbers of fish and other
creatures that feed on the broth.

Even as the shelf incubates life, its own rich-
ness 15 renewed ina evelicad balanee by o fine
riain of arganic matter from the water above. A
preat deal stoys on the bottom, 10 be buried
lnter by sediments, If early lavers are cut off
from axveen in the water before they decom-
pose, then the first condition has been met far
tronsformation into oil,

The great width of the Atlantic shelf resolts
from events that began 130 milllon vears agn
The primordial landmass thai then united all
dry land on enrth cracked ond divided along
ereal rifts, and today’s continents beymn to drift
apart. When Naorth America moved away from
the aren of seismic stress, the base rocks (1)
(diagram, below) contained o trough that may
have resulted from faulting, but it long ago
filled with sediment (2} Later sediments ac-
comittlated undisturbed in a thick wedpe (3]
that spread] far out o sen, eventually burying a
coral reel that grew above the seaward edpe of
the trough. The yvoungest and uppermost sedi-
ments on the shell (4) were planed down by
waves and weathenng when sea level dropped
during periocls of glaciation. Sediments of the
samie age, but deeper heneath the sea on the
continental rise (5), were not exposed] to this
process and so form thicker deposits.







LOUNDER FLIES as skipper
Marshall Alexandder (lelt, fore-
eround] and mate Waone Crowles
worl. fish from the Gulf of Maoine
aboard Alexander’s 42-foot trewler
De-Dee-Mae, Working close to ther
home port, they supply the fresh fish
favared by Amefican consumers
Floundir and other bottoim dwelleérs
sconped up in the De-Dee-Mae traw]
iright) will be packed in ice at dock-
ade and will bring top prices
['he market for fresh seafood en-
ahles traditionally independent New
England fishermen to compete with
highly orgamized foreign hshing fleets
but concern over declining numbers
of such favorites as halibut and had-
dock prompted them to lobby for the
2k-mile Hmit Many applauded the
setzure in April 1977 of the Russian
trawler Tornr Shevchenko (above)
for taking illegnl catches of sguid
and river herning. Fines of a guarter
of 4 million dollars were paid before
the vessel was released from Boston
Harbior & month iater




(Continued from page 507) on the horizon
the inevitable conflict between energy needs
and environment.”

Dr. Leslie Mack, assistunt director of the
institute’s Department of Exploration Affairs,
savs: “Oilmen are gamblers. The excitement
of the game, of not being sure how much oil
they are bidding for, is what they love. They
don't know in advance what, if anvthing, is
ouf. there.”

Retorts Louise Dunlap, director of the En-
vironmental Policy Center in Washington,
D. €: *Yes, but what are they gambling with?
COur property, evervane's, not just their own.
We all have a stake in the energy future.
We are reasonable people. We don't sav:
Don’t drill at all. We do say: Let's do it slowly
and carefully and with concern for the effects
on countryside and people.”

Environmentalists often want the Federal
Government to do the exploring, to learn
more about potential deposits, and also to
consult with seaboard states whose economy
and environment would be affected when
and if oil comes ashore. But the oil industry
has a virtual monopoly of sophisticated
equipment and specidlists.

The stakes for an energv-consuming world
are 50 high—and the sums of money involved
so astronomical—that pressures on the side
of immediate and massive exploitation are
enormous. An estimate of what industry will
need in the next decade to explore and exploit
the free world's onshore and offshore otl and
gas deposits 1s 1.3 frillion dollars. In contrast,
the total assets of the world’s 100 leading
banks come to only 1.9 trillion.

Al present copsumption rates, the world
may well be pricing itself out of its future.

AN WILL GO DOWN to the sub-
merged continental edges to find fuel,
but his first need is food. From the

earliest days of its “discovery” the continent
ol Motth America meant fish, among other
prizes, to Europeans.

Ninety percent of the food fishes of the
world are taken on the continental shelves.
The reason is elementary; light We are all
credtures of the sun, dependent on the rays of
that primordial nuclear reactor. Traces of
sunlight ean penetrate to well over a thousand
feet in clear secawater, but there is not enough
light to support the abundant growth of

314

plants below three or four hundred feet

The chain of life in the sea begins with
phytoplankton, minute plants that swarm in
the shallow waters of the continental shelf.
In this lambent blue-green zane, bathed in
the nutrient salts of the sea, the microscopic
plants perform the daily miracle of photo-
synthesis. With the aid of their chlorophyll
they convert the radiant energy of the distant
sun into carbohydrates, combining carbon
dioxide and water in a not-fully-understood
ProCess.

The phytoplankton are eaten by small
animals, or zooplankton, which are ingested
in turn by larger crustaceans and fish, which
then feed man.

Man, and the other animals of earth, could
thus literally be called heliophagous—sun
eating—ingesting daily and burning as fuel
energy that has flashed across the void of
space since the beginning of the world.

Nearly three-quarters of earth, the liguid
planet, is covered by water, s0 most of the
sun's energy reaching the earth's surface is
trapped by the sea. Seawater is a highly effi-
cient heat sink, absorbing the sun's heat and
slowly releasing it yvear round, which is why
coastal regions enjov a milder climate than
that of the hinterlands.

Statesmen, who represent terrestrial ani-
mals, tend to forget the sea and think only of
landmass. With growing concern for use and
owneérship of the sea, this attitude is chang-
ing. Whereas the oceans once were thought to
separate continents and peoples, today they
are seen as a umiversal link.

The establishing of the 200-mile fisherv
zone off the United States does not mean that
foreign fishermen are forbidden to fish within
that area It does mean that Americans now
have first access to harvestable stocks. What
15 left may be apportioned among foreign
fishermen,

U. 5. fishermen, who lobbied for a 200-mile
zone for vears, were surprised and disgruntled
when they found that conservation quotns
applied to them too. In the first few months
under the new law, fishermen off the north-
east coast of the United States quickly caught
almost all their allotted 60,150 metric tons of
groundfish, mostly cod. When thev had to stop
fishing while the fish still swarmed on Georges
Bank, they complained.

“For years those damned foreigners took

Narional Geographic, April 1978



our fish," they said, “and now that we've got
a chance at "em, we're told to stap fishing "
But many of the high-liners, the captains
who bring in the bigrest catches, realize the
rules are for everyone's good.

“In about five vears we oughi to see a big
improvement,” one told me. “If not, then
we'll really holler.”

At the National Marine Fisheries Service
(NMFS) laboratory at Woods Hole, a fish-
eries biologist explained:

“All the marine fishes of the world are
either demersal, bottom dwelling, like the
cod, or pelagic, roaming upper lavers of
the sea, like the tuna Both are linked to the
shelves because the nutrient-rich shallow
waters offer bountiful feeding.

“Ouir laboratory has figured maximum sus-
tainable yields for the major commercial
species, based on studies of the stocks, and
all fishermen in U. S, waters must adhere to
the quotas based on these figures.”

HEN EUROPEANS first came to these
shores, groundfish such as cod and
haddock were the most-sought-after

species, and they were the ones Americans
came to like. Although the southern Catholic
countries of Europe have always prized dried
cod, what northern Europe wants most is
herring. Both thrive on the shelf.

In the late Middle Ages herring was the
wealth and currency of northern Europe. OUn
this silvery fish that swarmed in the Baltic
the German Hanzeatic League, a consortium
of shippers and traders, had grown rich and
powerful. Then, just before the discovery of
the New World, the herring suddenly dis-
appeared from the Baltic.

Only four vears after Columbus's epic
discovery, Henry VII of England granted a
patent to “our well beloved John Gabote,
citizen of Venice," to sail on a vovage of ex-
ploration. One of Cabot’s prizes: fish

In August of 1497 Cabot came home with
tales of a place where fish were so thick he
took his plenty simply by lowering weighted
baskets. King Henry called it a “new founde
lande.” The Italian navigator had found the
shallow waters of Newfoundland's Grand
Banks, still a rich source of cod, haddock, and
other bottom fish.

Skippers from England, Portugal, France,
and Spain soon followed Cabot, catching

The Continental Shelf: Man's New Frontier

cocd and salting and dryving them on the New
World's rocky shores. Thus, foreign fishermen
have been sailing to North Amenca's con-
tinental shelf since the early 16th century.
Later, Canadians and Americans joined them
in fishing these rich waters.

N THE FPAST 20 YEARS foreign trawlers
turned in increasing numbers toward
the shores of the United States. Until the

1960's American fishermen took some 90 per-
cent of the catch in what are now U. 5. walers
of the Atlantic. By the early 1970’ their share
had dwindled to about 4% percent

From every maritime nation of Europe, and
even Asia, the fishermén came, because these
are still among the richest fishing grounds in
the world, and burgeoning nations clamored
for protein. In the 1950 the herring catch fell
off dramatically in the North Sea, repeating
what had happened 500 vears earlier in the
Baltic. This started an exodus of European
fishermen to North America, and since then
herring here has diminished alarmingly.

Probably the most abundant fish in the
world, the herring and related anchovies,
menhaden, sardines, alewives, and shad pul-
lulate in their billions in the world ocean. The
alewives, or river herring, and the shad are
anadromous; that is, they live in the sea but
ascend rivers to spawn, like salmon,

Scientists have vet to discover how soch
fish find their way back to their natural
streams from the open sea, but they suspect
that a sense of smell or taste guides them. Here
again the fishermen’s prey concentrates on the
continental shelf, as the home-secking fish
gather in shoals to sniff out the waters of
their birth.

Nature has given the United States a gen-
erous share of the largess of the sea Says
biologist William Rovce, formerly of the Na-
tional Marine Fisheries Service:

“Nearly 10 percent of the world's continen-
tal shelf lies off our shores. Within the 200-
mile fishery conservation zone, which includes
waters well beyond the shelf, we probably
have 20 percent of the world's total fisheries
respurces. What these shores meant at the
time of the European discovery is still true.
But now that the 200-mile limit has been es-
tablished, big foreign fleets no longer are
reaping most of the silver harvest

“The haddock, once our most important
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In the history of oil spills, Argo Mercigns
will live in imfamy. On December 15, 1976,
the §40-foot tanker—aged., Hi-kept, and ofl
course—ran arround on Nantucket Shonls:
Her cargo, 6.2 million gallons of [uel

as thick ns molasses amnd 1.5 milhon po

pf hehter oll, began 0 leak immedciniely
(helow) On December 21, in & raging sea,
she broke In hall (lel) Offshore winds
kent the mes< from washing antn benches,

but hundreds of |orge ol

nancakes sd
ACTOSS rhr_ SUTITARCE O heh-rich  Learses
Bank, killing epes and contaminating plank
ton; the effect on fish and shellbsh cowld
not be determined. The hehier fuel pene-

trated the depths angd may have pntered

the food chain




Atlantic fish, is an example of gross destruc-
tion. In the 1950's haddock vielded a total of
about 100 milhon pounds a year. By the 1960's
the dammn-the-future style of fishing practiced
by the Russians and, to same extent, by Can-
ada and the U.S. caught up all the larger
stock, and now the fishery returns one-tenth
of the former catch.”

When the 200-mile fishery conservation
zone was procliaimed, the NMFS and United
states Const Guard were charged with
palicing it.

“Fortunately," says Adm. O W. Siler,
Couast Guard Commandant, “fish pay no at-
tentien to politicians. The 200-mile zone
enicloses an area of 2.2 million square miles,
neariy two-thirds of U, 8. land area. It would
be almost impaossible to police it adequately,
but fish continue to congregate in the same
places, making our task easjer,

“Since March 1, 1677, foreign ships in our
zone (pages 308-9) have dropped about 35
percent in number. They all seemtobe making
an honest effort to conform to the new law.”

When American fishermen mutter darkly
that foreign fishermen are taking their fish
and call them collectively “the Russians," it is
because the greatest number of fishing ves-
sels off our East Coast are Russizan. The So-
viet Union fields more than 300 trawlers
over 1,000 tons, the rest of the maritime
world less than half that number. Tf vou add
smaller fAshing vessels, the Soviets send to
sea one-fifth of the world's fishing fleet.

patrol with the Coast Guard cutter Aler,
under Cdr. Michael {/Brien. On board
was special agent Richard Whittaker of the
Mational Marine Fisheries Service
“Many of the skippers know me,” he said.
“Out here people are seamen first, fishermen
second, and Russians, Americans, or what-
ever third We find that evervone is about the
same regardless of nationality, some good
guys, some not so good "™
Eighty miles off New Jersev, Captain
O'Brien pointed his binoculars at a 300-foot-
long trawler, one of a score on our part hand.
I followed Dick Whittaker below and zipped
myself into an orange wet suit of thick foam
rubber.
Cir boat swung out from the davits and
dropped into the heaving seas From the

ONE WINTER DAY 1 went on fisheries
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cutter fluttered the signal flags, S, Q, and 3—
“Heave to; | am going to hoard vou." Green
water came over our bow as we neared the
trawler Biryusinsky of Murmansk. The Rus-
sian seamen dropped a 40-foot wooden-
runged Jacob’s ladder to the water, and
Whittaker swung nimblv aboard. I followed
on the next rise,

While the boarding purty inspected the
catch in the deep-freeze holds, I watched the
fish-swollen trawl come aboard, sliding slowly
up the slipway at the stern. It was January,
and the Russian ships were fishing in 40 fath-
oms for skymbriia, mackerel,

“Twenty-two tons," said Dick later. “INot
bad, though I have seen sixty tons come in
after a haul of only twenty minutes. Sixty
metric tons means 132,000 pounds of fish."

These big trawlers can process 45 tons of
fish a day. Belowdecks, lines of men and
women gutted and filleted the fish, then froze
them in slabs of ice. One trawler even had a
small cannery on board.

I remembered American fishermen telling
me morosely: “You never see gulls following
a Russian trawler.” Thev use evervthing:
even the offal is processed into fish meal for
ammal fodder and fertilizer.

From the Russian captmn’s cabin we could
see 4 gray supply ship to starboard. Peri-
odically these vessels come to the fishing
grounds, unlond fuel and food, and take
aboard the frozen fish. The poor devils on the
trawlers stay on station up to eight months.

When the first officer, Evgeny Krasissov-
sky, grav-eved and with a wispy beard like
Trotsky's, learned I was a journalist, he
thumped me on the back and cried:

“Kollega! I, too, was journalist,™

He apened a bottle of vodka, and we tossed
off toasts to friendship,

At the end of the two-hour inspection of
holds, gear, and loghook, Whittaker pointed
to a Russian sentence in his phrase book: “T
have found no violation.” The serious captain
smiled for the first ime.

“I am glad to see vou,” he said.

There is the brotherhood of man and the
brotherhood of fishermen, [ reflected when,
many toasts later, 1 felt my wav carefully
down the swaying ladder.

As our boat was hoisted in, the signal flags
U, W, and First Pennant snapped overhead,
sending the (Continued on page 523)

National Geographic, April 1978
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NDER THE WATCHFUL EYE of a Coast

Guard helicopter, a dZew York City sewage ship
pumpe sludge into a designated site in the New
York Bight (efty Partly ns a result of massive
dumping, the ecosystern of the bight, a 15,000-
cquare-nagtical-mile ares covering the shelf from
Long Island to New Jersey, has been strained to its
imits. Each vear it absorbs aboot 130 million
cubie feet of sludee, 140 million cubic feet of
dredee spail, 30 million cubic feet of debris from
construction sites, and 830 mllion cubic feet of
waste acid from incdustnal plants. Such acid,
pouring from a barge (right), leaves a fishhook-
shaped trail; tiny white dots are floating targets
dropped to track the acid’s dispersal

Scientists shake their heads at the dismaving
variety of the pollution—from toxic metals to a
plethora of chemicals, including fertilizers, No one
knows the effects of currents in the Hudson Shelf
Valley ibelow). Dumped material flows into the
valley because of gravity, but swirling currents
may carry harmful dizsolved chemicals back
toward shore. Aroused New Yorkers, together
with other environmentalists nationwide. lobbiisd
for the law enacted last November that will pro-
hibit ocenn dumping of sewage by ship in all
United States waters after 1681,

Hudson

River

Long Island

Mew York
3 .
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(Comtinued from page 515) meszage in Lthe
rathering darkness: “Thank vou for vour
cooperation. I wish vou a pleasant vovage.”

But the Russians would make no home-
ward vovage until spring. Back and forth
they plodded in the freezing blue dusk, like
dog= casting about for a scent

THER NATIONS, too, have shown con-
cern about foreign vessels hshmg on their
continental shelves. In October 1973, Ice

land became one of the first nations to estab
lish a 200-mile zone {or fisherv conservation

In Revk javik I met with Thordur Einarsson
at the Ministry of Forergn Affars,

“Iceland 15 fish,” said Mr. Einarssonm. “No
fish, no Iceland. More than 80 percent of our
exports are fish products. So, can we wait for
the world to agree while foreign fishermen
sweep up our livelthood? For generations our
fishermen cropped the sea, fishing with hook
and line or from small draggers, Now these
enormous foreign vessels come in and do a
vacuum-cleaner opération.

“MNewspapers talked of the ‘cod war' We
never thought in terms of war; we have al-
wavs had the friendliest relations with British
and German fishermen. But cod is our maost
important resgurce.

Matthias Bjarnason, [celand’s Minister of
Fisheries, summed it up

“We made a decision that could walt no
longer. We hope the final verdict of the law of
the sea conference will follow our pioneering
and that the estublishment of all maritime
nations’ economic zones can take place pesce-
ful ¥ anid |.".';;ll2_|._""i-':[|.|_'l.'. in f]'if'nﬂ:-']'!.ig'l with other
nations. Meanwhile, we must live."

[celand won the “war," and today British
and German trawlers fish outside Iceland’s
200-mile belt.

Not all authorities agree on the fisheries
and sen-zone questions. Capt. Jacques-Yves
Cousteau, the diving pioneer and one of the
chief spokezmen for the sea, takes the long-
FATIEE VIEW

“Fishing is a wasteful way of harvesting
the resources of the sea,” Captain Cousteau
told me. “Do we eat lions, tigers, and other
predators brought down by hunters? No, we
eal the flesh of thewr prev, grass eaters, raised
by us. Ten thousand vears ago man learned
thiz on land

“If we eat one pound of fish, we eat one

The Continental Shell: Man's New Frontler

Innovative technigoes help inventory the
shelf and analyvre man's damage to it On
l'anner Bank 115 milez off San Diego, a
diver photographs pink hvdrocoral (facing
pagel A closeup from the area reveals a
crab, anemones, a snail, and other organ
i=mis (helow). Scientists study the images to
determine the size and makeup of such shelf
“neghborhoods."

On vet another front. fresh information
an  pollutants in botiom sediment has
emerged ns g result of a new sampling de-
vice (above), 1ts desizner, Andrew Soutar of
the Scripns Institution of Oveanography, in
La Jolla, California, studies a spécimen in a
surgically clean environment.




thousand pounds of plant life, or more! It
takes ten pounds of phvtoplankton, the mi-
croscopic plants of the sen, to make one pound
of zooplankton. Ten pounds of zeoplankton
muke one pound of larval fish or crustaceans.
And ten pounds of larvae make one pound of
fish. Simple arithmetic: ten to the third power,
But ruinous arithmetic for man.

“Viewed thus, all the furor about the 200-
mile limit shrinks to its proper insignificance.
The future lies in ocean farming, not fishing™
Many marine scientists, however, consider
Cousteau's ideas about large-scale ocean
farming impractical.

But needy man is eveing the food chain in
the sea hungrily. Some nations, limited in
taking protein on the American shelf, want to
short-cut the chain and take the food fishes'
food directly,

In the waters off Antarctica's shelf, for ex-
ample, krill, small shrimplike crustaceans,
seethe in vast numbers. Once great whales
swam with distended jaws through the red-
dish clouds of life. ingesting tons of the tiny
amimals. Mow that man the destrover has
taken his toll of the whales, he is feeding krill
to pigs and poultry and even tryving it himself.

Proponents estimate that the potential
catch mayv reach 150 million metric tons a
vear, more than twice the present world catch
of all fish.

Whether we fish or farm the sea. we must
do it in clean water. Nature can cope with
most organic wastes, but modern man adds
much more lethal ones: industrial acids,
cdeadly metals; m=zecticides

The highly concentrated and industrialized
agglomeration called the Atlantic Urban Re-
gion, between New Hampsehire and Virginia,
supports almost 10 percent of the nation’s
population. This is the world’s largest urban
cluster; at its center the New Yotk Citvarea’s
I8 million people each vear inject into the
ance healthy body of the sea the stagpering
total of 14 million tons of waste (pages 520-
21). In one generation alone enough material
was deposited in the shallow waters of the
New York Bight to raise the bottom by 35
feet in one six-square-mile area Such dump-
ing 15 alarming enough. hut it causes even
less affshore pollution than the constant run-
off from contaminated rivers.

All of it points to the same problem: Where
does one put waste? The glittering Ocean Sea,
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0il stakes a claim to
the westenn shelf

TITANIC STRUGGLE béetween two mas-

slvie tectonic plates, or segments, of the
earth’s crust limits North Amerca'’s Pacific
shelf to a ribbon far narrower than its Atlantic
counterpart. The westward-moving continent
meets the plate of the Pactic floor along a line
of fractures generally paralleling the coast
Rocks thrust upward by the strain form under-
sea- ridges, or fault blocks (diagram. below),
that act as dams aginst the shelf’s seaward
growth. Sediment falls into deep basins created
by faulting until they are filled; thereafter it
spills over the edees Deposits on the Pacific
side of the fault are carried away as on & con-
vevor belt. Actually the plate of the Pacific
foor 15 slipping slowly northward toward the
mping Aleotian Trench.

Derricks dot the sea off southern California
(1) (map, right), where the sediment-filled
basins ooze with oil. There, too, nutrient-rich
witter of the California Current wells up from
the deep, drawn by prevalling winds that also
push surface waters away from the coast and
westward across the Pacific

similir upwellings off the Aleutians (2) and
in the Gulf of Alaska (3) nourish fishing grournids
worked by feets from Hussin and Japan as well
as Canada and the United States The shallow
Bering Sea (4) vields great numbetrs of fish,
while king crabs and migrating salmaon throng
close to shore

Alaska's broad shelfl mav hold a further
wealth of pil. Wells in the Cook Inlet i5) have
pumped for many vears; but dnlling farther
affshore in the Gulf of Alaska has so far pro-
duced only dry holes. Maost of the region re-
mains unexplored; ollmen are eveing potential
fields in the Beaufort (6) and Bering Seéas
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because it covers nearly three-quarters of our
planet, swallows our dross without a sound
and. until recently. without trace, but the sys-
tem and the citizens are beginning to protest

OO0 LONG have we insulted the ocean.

now man iz learning to respect it, to see

with his own eves and touch with his own
hand the treasures of the shelf.

The U.S. Navy's Capt. George Bond, the
medical officer who revelutionized diving
with his “saturation” technique that enables
man to live and work for long periods on the
seabed, had spoken to me of an oid friend
who had built with him the world’s first
undersea habitat.

“Edwin Link’s system, a lockout submaring
and decompression chamber,” I)r. Bond had
said, “is the fArst one capable of putting two
divers down to the limits of the continental

shelf. Tt allows divers to work on the shelf
anvwhere in the world and then brings them
up to complete decompression in comfort.”

Some weeks after our conversation I was
aboard a Harbor Branch Foundation re-
search vessel, 40 miles off the Florida coast
near Fort Pierce

On the afterdeck stood a big transparent
sphere clasped in a frame of aluminum struts
and tubing, the Johnson-Sea-Link | research
submarine. Pilot and observer sit In the
five-and-a-half-foot acrvlic sphere; behind it,
twao divers ride in a metal pressure chamber
with a sea lock at their feet

I follow the pilot through the manhole atop
the crystalline sphere, and the hatch 13 dogged
shut. Gently a hvdraulic crane lowers us into
a cobalt sea. Our electric motar-drives drone,
slowly the frothing hemisphere of the sea
rises, and suddenly we are siill and bathed in

Pastures of plenty: Infrared film reveald a three-square-mile kelp bed (left) Swaths

through the Ca

ifprnia field were cut by a ship harvesting the plants for algin, an emul

sifier that, among many uses, helps beer keep its bead and smooths out ice cream. Look-
ing to the day when dried kelp may become a source of natural gas, divers in a kelp-
farming experiment lower plants to a more nutrient-rich level (above)

Submarine stockvards: Half a ton of bluefin tuna flashes past a diver in a holding pen
an the Nova Scotia coast (following pages) Janel Fisheries Ltd fattens the tuna on
mackerel, then sells the flesh to Japan. Used for sashimi, it can cost ten dollars a pound
or more. High mercury content bars some bluefin and other fish from U, S, tables









lombent green light. Only the skeins of silver
bubbles waverning slowly upward tell us that
We are sinking.

The hght dims, and the sea deepens to blue
green and then to rich indigo. 1 look at my
companion, his face is blue, so are my hands
The dials glow like sapphires. We are drainec
or save the pure blue of subtropical

of ;|_|.' W
seawaler

A small fish bumps into the invisible wall
of the sinking sphere. Its look of surprise
yes, fsh have expressions—is comical, but
in a moment the fish has disappeared. fall-
ing upward towsard the sunlit world we are
leaving. With a gentle bump we come Lo

BT By i PR B

Descending into its element, the Joknson-
Seg-Laink T research submersible leaves the
surface (wbove) for a rendezvous with a
sister craft (rightl Divers exit and reenter

compartment behind the sealed pilot
at the predsure of their diving depth
Decompression begins as the craft ascends

5 |--:r-.

[he vessel is then hobsted aboard noservice
ship and mated with a chamber where the
divers can finish decompression in ereater
corndor! and 2afety, This system greatly px-
teniks the range and duration of dives to the
depiths of man's new frontier

rest on the bottom in blue-black twilight

In the diffused light from our lamps the
bottom stretches before us, a iuhtl_'.. undulat-
ing plain of silver-gray ooze, pocked with
wormholes and feathered with tufts of soft
coral. The depth gauge reads 600 feet

We wail in silence. A thin whine, and our
sister vessel, Johnson-Sea-Link [l, materi-
alizes from the gloom

S IN A DREAM we hear the muted roar
ol gas as the sister submarine’s divers,
invisible in their compartment aft. “hlow

down” their chamber to a pressure of 18
atmospheres, 266 pounds per square inch




such is the crushing ambient pressure in 600
feet of seawater, the outer limits of the con-
tinental shelf A squeak as the hatch drops
open, and then the inned feet of a black-suited
diver emerge. Slowly the diver drops back-
wiard, drawing the black serpents of his [ife
and breathing lines after him, a submerged

Laocodn. He swims slowly away from the
submarine, which rests on its ointed frame
like a skeletal spaceship

Like a travelér on the moon, the diver re-
ies utterly upon his life-support svstem
Without 1t7 Cn the moon he would explode
like a soft grenade; here his lungs would be
crushed Man exists within an extremely

narrow segment of pressure and temperature

The black figure beats slowly toward us,
trailing his umbilical cords. Caught in our
cone of saffron light, he pauses, transfixed
like an insect in amber. Kneeling an the bot-
tom, the diver caresses a brown plume of soft
coral: then, with a decisive gesture, he plunges
bhoth arms deep into the ooze. Around the
kneeling figure the bottom nses m a silver-
gray roil

Man has taken possession of the outermost
edge of his continents, and ten million square
miles of seabed will never be the same

On the drowned plains of the confinental
shelf the year 12 1492 B
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Mother and monarch 1o millions,
the gueen of an East African colom
of pras-eating termites dwarfs he
throng of stone-blind offspring
Lnder her bead crawls a larva that
'|.1.'.|| Eow 1o f.‘||-._|_' 115 ',"|:1:'|' EmMong &
Hiehly stratifiied Grood of workers,

soldiers, wnd reproductives
Chemicals exuded by the guesn help
arder life for the warld's oldest
soial insects, which have endured
more than a hundred million vears

DWELLERS
IN THE DARK

|epmites

ARTICLE AND PHOTOGRAPHS BY
GLENN D, PRESTWICH, Ph.D.




[ THE FINAL FLICKER of davhght
I

[
WOTrkErs

swarmed out throurh curved slils

' | g e s was. W isan & caep
an the East Afncan plam, the ter

mound burst nto life
thiev had excavated from within Lh
erimeter of their fortress of sunbaked clay
=soon the ground teemiéd
Richtless, sterile worker and soldier termites
nreparing tor the
winged brioth-

S I el | e
Il|'I= DAUCe andg Carry

Clearning away 1insect fipees
emergence of Lthe dlates——ther
ers and sisters, able
ing 10 their genes the destiny of the

[he first of these fiving termites

through the exit slits, or flight holes, and

-_|'I"'IL"-
o ||-. |_'l'-l

with thou=ands of

Frass stems to rev up their cum-
then took to

clumsy Hight (page 530)

numbers. the alates

and flew, Soon

climbed onto
hersome Wings. the aldr in seem
inely random
InCreasing
emereed, steel their wings,
the air was thick with their bumbling hordes

We could fancy we were viewing, in the
beams from our vehicle headlights, an odal
The ghstening

f
in ¢Yel

upside-<cown winteér sceéne
“snowfinkes” fluttered apward, wi
over the plain around us

[he December short rans
Kenya In the pungent odor of the moistened




carth we had smelled relief for the dving cal-
tle and their Masai herdsmen. We, too, wel-
comed the raims, for they heralded the nuptial
fight of the African termites, those tireless

architects of tropic =oil.

without delay my research _
Litch biolomst Oebele Brummama, and [ had
eager| *Termite hombi"” a
modified Volkswagen bus, and set out on the
S0-kilometer drve from our lab in Nairobi
south o our bekd station here in Kanado

We arrived at sunset, with only minutes o
PrEAETE tor the dramatic flight of the alates.
the termite princes and princesses, a ritual of
survival more than a hundred million VELTS
old. We located likely spot—a group of

a dozen scattered termite mounds nearly two

COET |I LML

hoarded the

melers high
birds, From 6 p.m. onward they clustered in

by following noisy, low-flving

the trees, walting for the emervence of the
juiciest morsels of nature’s provender—the
high-protein, high-fat termite reproductives
The frenzy of the nuptial Aight was brief
Within minutes the alates came to rest on the
I'wo twists of their
and they shed their now useless wings. The
females instinctively rused their abdomens
lo expose scent glands, and males scurried in
irantic pursuit of the primeval perfume that
attracts them to their males
Predators—ants, beetles, birds, lizards, and
other creatures—pounced and gorged. Of the
sevierid thousand reproductives from each
mound, only a few couples would

“ehoulders

damp soil

U IV

." +-| '
R dni
(O .




the carnage. These lucky exceptions formed
brief tandems, with the male following close:
lv behind the female as she sedarched for a
place to found her new family

Having selected a site, the termuite prince
and princess laboriously dug a nest by moy-
ing single lumps of soil with their mandibles.
After a mght’s tonl they sealed themselves in
a tiny chamber a few centimeters below the
surface and readied themselves for their new
lives as king and gueen

To photograph this spectacular nuptial
flight, 1 had prostrated myself beside 4 mound
amid the swarm of ground-cleanng workers
and soldiers. As 1 clicked off the first few
pictures, through my shirt 1 felt hundréds of
razor-sharp mandibles stabbing into my arms

and stomach. ‘The soldier termites clung in a
death grip to my pinched and bleeding skin; 1
tingled under thousands of tiny termite feet
protesting myv intrusion into their life-
sustaining affaire

Into a Vast, Hidden Realm

The semiarid grasslands of the Kajiado
District in Kenva offer an ideal laboratory for
research into the ecology and behavior of ter-
mite societies. The statelv Masal herd their
cattle and goats amid hundreds of the insects’
brick-red fortresses, which protrude from the
ground like the ruins of some ancient civili-
zation. These, one learns, are only the iweberg
tips of massive, life-flled tunnels

My colleague Oebele is a specialist in

Atop the Gothic skyseraper of a termite
mound in Kenva, the author searches for
dens of fredh building activity, At least
twenty vears old snd composed of stveral
tons of sotl, the engimeenng marvel was con-
structed by tiny animals weighing less than
a thousandth of an cunce each

Thelt bursery invaded, workers in a
mound opened by the author (left) escor
lgrvae to safety, while others seal off 8 rup-
ture with =01l and resurniated matter

Fu
fealnd
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Bom to Hy and—for mast—1o
die, o small caste of eproduc-
tive termites swarms 0 briet
nuptial fight (left) following
seasonal ruins. Emerong from
hales opened amd guarded by
thelr sterile nestmates (nhove),
almost all these hopeful Kings
and queens, called alates, meet
a tragic end Hungry hordes of
ants, birds, and other predators
awit their flight, coed by in-
stinct to attend the banguet of
protein-rich morsels. Xo return
allowed. alates that fall near
their mound are often canm
balized imiddle). The few that
escape promptly shed their
wings and seek mates, requent-
Iv alites from other mounds. A
successful pair (hottom) sets
out to found a new ocolony in
the ran-softensd  earth, with
thie male following the tanta.
hring scent of s brde. Qnce
undersround and mated, bhoth
will live off fal reserves until
the hirst epgs hatch into work
ers who will feed them. Soldiers
and alptes will come Inter, as
the colonv grows.

Termites: Dwellers in the Dark




The chewers and chompers: Workers drag a blade of grass to their mound, where

termite behavior and a fellow sclentist at

the Internationa] Centre of Insect Physiology

and Ecology in Nairobi, An organic chemist
by training, I was studving how insects use
chemicals for communication,

Together we sought to find out how buld-
ing, food Anding, defense, and other aspects
of these termites’ lives are controlled by the
adors of nestmates and of their tomblike en-
vironment. Two other 1CIPE ecologists, Jo
Darhington of England and Michel Lepage

irom France, staffed the icrre field station in
Rajado and offered us their hospitality and
invaluable experience with local termites.
Termites are ommnipresent in the tropics
.].J.'II":I.' Ej".':' i]'1 r|'HI:-rII.|L"I; |'1'|J'.i.:-l|"-|. 11 ﬂ;_il"l_Ep_-r,_-., i1:

felds, m trees, even alop telephone poles

T]‘.-:"_'p payv an essential role n the ecology of
the il Commonly called white ants, Loy
are rarely white, and most certainly are not
ants; they descend from cockroachlike crea-

tures of the coal age some 250 million

Varional Geographic, April 1978




years ago. A hundred and filty million vears
later. when dinosaurs ruled the earth, the
first termites formed their weakly knit so-
cieties and tasted their first bite of wood. It
was from their wood-eating cockroach ances-
tors, presumably, that they derived the ability
to assimilate cellulose; protozoa dwelling in
their guts helped digest wood hGber

The termite we studied at 1cPE was Mac-
rolermes subhvalinus—or literally, “large,

opague woodworm.” Theése enterpnsing

Termiies: Dwellers (n the Dark

they will partly digest it and through regurgitation feed it to the other castes.

msects eat grass. Aided by bactena in ther
bodies and special fun@m in therr mves, they
break down cellulose into hfe-pving sugars

These mound-bullding Macrofermes (only
one of some two thousand termite species
that infest the world) are more highly evalved

anid less destructive—than their pesky
American cousins, which live in diffuse colo-
niegs In the soll. The familiar subterranean
termites of the genus Reficultlermies are the
most damaging of these earth-dwelling




species. They eat their way into millions of and fostering the growth of vegetation.

North American homes. Other termite genera Aftéer losing their wings, the African flving

ol the United States devour dry and rotten  termites are often collected and used for

wiood of butldmgs, lumber, and utility poles  poultry feed. They are also sold—fried and
in the outh and Southwest salted—in African markets, packaged in

nlastic bags. [ found t

' . . - : s FOPICAl SNUCK quike
Lermites Take on Earthworms' Job : 03 e I e
palatable: It reminded me of fried pork rind.

Humans generally régard termites only as  peanuts, and potato chips rolled into one

obnoxious pests. Yet i the ecology of the Lutting into a termite mound s an awe-

LIOICS |

ey are cructal No earthworms live  inspiring experience. We found the above-

-I | 1 | '---. | i 3 B i P T k F =
in the arid. CIAVEY SOl Ol Africa’s saval f1as ground portion Lo hé an elaborste defensivie

Instead, termites assume the vital task of en-  structure, its climate cleverly controlled by

riching the woil, recycling dead woody matter, 2 neat balance of temperature, moisture, and

O guned aeninst unseen foes.
saldiers from & calony of snigt

Bl Termilies= -iII'II"I'I.'I_‘i |||_";|_'||: Elie

hame front with g form of chemn
Wik st snean
i 11T 1 mimsiihi
i N RE | Ll SUFInE i
: g Irom =svhngelikd
i | ] ;:!I_'II LLLETS <
CONELERT {0 Lhel j [] (44 ]
pldiers are hving armamsent

In mast species, ke the har-
vester termite (nehty, they reh
on razor-sharp mandibles an
haee croah-helmet heads But a

similarty equipped Macrolerm

facing page) proved no matel




aas. Deep below in Styvgdan darkness lies the  readily see the tiny round white nodules
hive, or nest area (following page). It com- called conidia growing atop them (page 547)
prises separate “apartments” for raising the  After consuming the conidia, termites then re
VOUung, Erowing iood, and housing the vulner- ingest the spongy fecal material, recovering
able roval pair—the soul of the colony, and  additional nourishment from their onginal

“the mystenous power which governs™ all the  grass lorage
motnd’s activites, as FEugene Marais char A termite colony 15 a totahtaran socety
actertzed it in The Soui of the White Ant under the sway of a single matnarch. A

Food 1s grown in fungus gardens—beige- thick-walled queen cell houses the roval

colored. labvrinthine, spongelike structures pair—the king and queen termites, Former
'|||:'|‘| '_.|'|-|ﬂ |‘[I-|"F|'|i‘[|.=::.' |I'Ili]l_'] |-|_'-_'|:':'| |_|'|I_'i_r OWnN 1e0es '.’-.i‘.'.i_'L'-j IijJ.l.!.l.::. .||'IL'_'- |'||.‘|.'-."|_' LIS i"- |..'I.J ':III' |||I||-
These fungus eardens furnish the mediom for  tial tignt and subsequent predation Lo found

culturing Termitomyces fung, and we could a new colom (Contintied on page 345)




Hidden world of a dynamic termite

=2 Ofn D VIieEw In ’.:’IJ'- LSS

.-I.":II n of a man-hizh mound (below)

mindled with tunnels that help stabi
lLze temperature, gas balance, and hu
misdity, the cone 15 both fortress and amr
conditioner for the hive below. Thisn
ts inhabitants cultivate fungus gardens
along the fringes and attend to their
matriarch in her roval chamber, s#en
here above a root at the bottom of the
phctographs. Incredibly, this damaged
mound can e |'|-|-.|ir---f by its workers
N J4 Dours




Oueen of darkness and her throngs
f Lilliputian subjects (below) endure
breaded LHeht o5 a roval cell (left), dug

ITOITE LEE RSSO0 LD THEE ETH I'-::ll Lir
e, 15 aopened. After some 15 vears of

prociriows fertility, this once sleex alate







The king looks much the same as in his
vouth, but the gqueen has grown grotesguely,
assuming the size and appearance of a huge
fat grub (left and below). She is vartually a re-
procuction factory, able to lay between 5,000
and 30,000 eggs daily. Over her twenty-vear
life span she mayv produce more than 200
million eges!

The colonys total energies are directed
toward keeping the queen producing, To this
end, the mound’s mhabitants adhere o a4
rigid caste syetem, in which each individunl
plavs a dizcrete and indispensable role.

The termites rear their voung in a nursery,
a chamber walled with Ussue-thin plates
(pages 334-5). Thousands of tiny white larvae
—pale miniatures of the adults they will be-
come—crowd into tiny cubicles where thev
are fed by their older brothers, the munor
workers. In this genus, all workers are male,
all soldiers female.

Major workers take charge of food gather-
ing and mound repair and maintenance
Minor workers, which are smaller, feed and
eroom the roval pair. Minor soldiers serve as

escorts for major workers wherever they go.
Major soldiers are the palace guards, the |ast
lineg of defense apainst invasion of the nest

Yet even at the pinnacle of all this power,
with all their needs attended to, the queen
and king are prisoners for life in their dark,
dank cell

e Doctor Maokes Night Calls

As we studied termite mounds, we fre-
quently found ourselves surrounded Dy
curious Masai boyvs and their omnipresent
cattle and goats. When asked whv 1 wos dig-
mng in their grazing lands and filling plastic
basins with duidus (insects), | replied, “Mrm:
ni dakiar wa dudu—1I"m a bug doctor.” The
Masai smiled m amusement at the crazy
Wzungn (white man), no doubt wondering
what a bug doctor actually did for a oveng

A termite colony transacts much of its
buziness at night. Then it is that the inhala
tants repair amy damage to their mound, dig
tunnels, gather food, and have to ward off
muost predators

S0 it usuzally was evening when 1 stepped

The other half in one of nature’s straneest unions, a laree termite king hoddles

close to his colostal mate (above)l Termile gueens are regularly fera

red by the ssame

mate for life, unlike their bee and ant counterparts, whose partners die after one
coupling. Another gueen (1eft) receives food from o worker while others groom her

Termutes: Dhwellers in the Dard



outside our hut, laden with photographic
eguupment, and walked imto the moonlit
grasslands studded with termite mounds. The
askari, or night watchman, from our field

station helped me with my load while light-

ng the way with his flashhght.
sSpecial Features Wam of Danger

Sometimes my efforts were in vain. I would
set up equipment to photogruph termite work-
ers nibbling at bits of grass, bone, dung, or
evien discarded paper, plastic, or cloth. Al
though sightless, the termites often detected
my presence from the shock waves of my
footsteps and the heat of the flashlizht beam
With“ears" in their legs, “eves" (light-sensitive
organs) in their skin, and “noses” in their
antennag, the busy workers and soldiers fled
even as | planted myv tripod

“Hapana taki taa,” commented the Masaj
watchman. “dmeenda wyvirmbant.” The ter-
mites “didn’t like the dight, s0 they went
home." No use tryving for pictures tonight. |
could hear the mutBed clicketyv-clack of the
alarmerd sokfiers drumming their heads
agmnst passageway walls

"“Labda kesho,” 1 replied, packing my gear
“Mavbe tomorrow night”

The termites would be there. In that black
ness beneath our feet they toiled tire !
one of the smaller segments of nature's grand
design, a =ociety governed only by survival's
unwritten vet inviolate laws L]

paily

241

As much a slave to duly as are her
offspring, the termite queen enjoys
the dublous destiny of nonstop pro-
creation. layving as many as 30,000
egis a day (left). Though she and the
King may hve some twenty veurs, the
rank and fle do well to survive sax
months—thus creating an unending
demand for recruits. Workers stack
the mewly lakd ezes ibelow) befor
othier workers arrive to  distribute
them among nursenes that 11l much
ol the nest. Larvae molt four or five
times belore maturing ther cast-off
sking providine another food source
for the waste-nothing colony. Under
ground mardeners, Wacratermes culti
vate fungi (rghl) on comhbs of thets
own  nutrient-rich  excrement. Ter-
mites eat both the fungus amd fecal
comb o supplement their grass diet







With ruffies and fAourishes, dancers of the Frantic Follies in Whitehorse recall the

CALL OF THE NORTH

YUKON FEVER

By ROBERT BOOTH Photographs by GEORGE F. MOBLEY
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THIRD BOOM
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RAFFIC JAMS pose few problems in
Canta’s Yukon Territory, where 23,06

peaple ey 2007076 square miles (336,326

squnre Kilomelers) of anspotled wiliderness
Established in 1808 during the gold rush, the
Yukon still relies on mining leasl. zinc, silver
copper, und asbestos. Bul toursm s booming,
with 300,000 visiters last vear, and the economas
will soon get a boost from n natural-gas pipeline
that will parallel the Alaska Highway iright)






And so we climb, picking our wav up the
|,250-foot tumble of jageed, man-size boul-
ders that for two-thirds of the vear is blanket-
cd with snow. With frequent rest stops, and
alter a couple of heartbreaking false summits.
we reach the top. A cairn marks the interna
tional boundary; ahead lies Canada I am dog
tirecl, but more than a little pleased with myself

We have hiked 16 tough miles from the
port of Dhyvea, near Skagway
Alaska. It was there that the coastal steamers
rom San Francisco and Seattle disgorged
And now we

ahandoned

of pold seekirs

their carpoes

AFPERT SHINNIER, a porcupine
E iabove)l could offer a few pointers to
o grease monkey of the sporting
variety (right), who loses his shppery grip
i the annusl Discovery Lhavs celebration

in Dawson. Such revels provide release
for Yukoners
dnrk winters between precious sumamers
ght [isnt

who must enchuure lone

have scaled the pass itself. T am filled with
respect for those who, 80 vears before, made
the final climb not ance, but twenty times o
more; 4 wise Canadian law stipulated that
cach man musi bring 1,150 pounds of food
with him, enough for one vear

Women, Too, Braved Trail of "958

['hat respect would stay with me as I criss:
crassed the Yukon, talking to many of the
23,000 proud people who live there today
Peaple who, in a charming example of north-
ertt chauvinism, refer to the rest of the world




as “outside.” (See "Close-Up: Canada™ —
British Columbia, Albertn, Yukon. a supple-
ment to this ssue. )

he rigors of the Trogl of 98 did not end at
the summil, and not all who walked 1t were
men. Winding beside alpine lakes, past foam:
ing cataracts, the rocky path noses down to-
ward Lake Lindeman. One woman who maide
the trip described this section: “The tral led
throurh a scrub pine forest where we tripped
aver hare roots of trees that curled over-and
around rocls and boulders like ereat devii-
fishes. Rocks! Rocks! Rocks! Tearing boots

to pieces; Hands bleeding with scratches. 1
can bear it no longer.” But bear it she did
The woman was Martha Lowsze Black, who
left Chicago to go to the Klondike and manage
a sawmill. She made it, and later was elected
to the Canadian Parliament

lL.ake Lindemian was the stopping point for
many of the footsore stampeders. They would
spend the rest of the winter building boats
in anticipation of the spring thaw. From here

they could =ail down the series of lakes that

make up the headwaters of the Yukon, to the
(Contenmied on page 558)

river itself,
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letelrils from & stream 15 miles south of Stewart Crosgsing The territory's

many rivers are being studied as potentinl source: of hydroelectric power

g TLERTT ||I‘.'! er: Call of the North




LIVING OFT
THE LAND

ARIBOLU STEW nivels the
c pitention ol tiree Lotucheaus
Indian bovs: Carl, Kenny, and

Dot The vouths have journeved
Ly i "'I nyel 1 Urow b lats, &)
miles north of the =olated villng
ol (Hd Crow, to trop muskrats with
thetr Eather, Alfred Charbie ibelow
sl of the peeits helps SUPET e
amily. When muskrats are scarce
10gs, (oo, get caribou for supper
tacing page. above) Though
snowmobiles now outnumber doe
tearms, the iron brutes can’t compete
with the real things for dependability

or cian they? Doug tries to teach
LW :l.lllF-_'- pups 1o pull *I had to be
lead dog,” he explains. Yukon
Indians, about 25 percent of the

ipulation, are negotinting a land-
clmims settlement with the [edera

vernment that thevy hope will







RESH FACE of the Yukon, Shelly
Lralg i among a growing number of
voung people seeking adventure and

opportumty In this rugged northinnd,
where the median age 12 only 24

.

(Continged from page 553) whose swift
current would carry them to Dawson City
and the goldfelds

As wood became scarce at Lindemuan,
pthers mushed on t© the shores of Bennett
Lake When the ice broke in the lakes on May
29, 1898, more than 7,000 boats shoved off
tor the Klondike

Bennett was our trail's end, too. There we
would board the trun for Whitehorse, capital
of the Yukon Termtory,

We camped that night midway between
the two lakes and feasted on sourdough bis-
cults and honev. Lhe stampeders’ preference
tor that flavorful veast substitute spawned o
tradition. To this day those who have seen the
ice go out may claim the title of sourdough. 1

¥
[F
)

Wik o come across another debimition: “sour
on the Yukon and not enough dough to get
out.” But it was offered with a smile

The next morning we arrived at the depot
in Hennett just in time to hear the approach-
ing wail of the White Pass and Yukon. The
narrow-gauge train chugs between Skagway
and Whitehorse via the White Pass—longer
than the Chilkoot but not as steep. Built as
a direct result of the gold rush, the raitway
has been operating steadily, though not neces-
sarily on time, since 1900. Today it is the
centerpiece of an integrated road-rail-sea
Lransportation syvetem.

Finding two seats in the tourist-laden train,
we rattled and lurched our way to the one
intermediate stop along the route—the sleepy
village of Carcross, population 240. The shy
woodland cartbou haven't crossed the river
here since the railroad brdee was built. But
the village retains much of its Aaver. Many
buildings are log constructed, and an old
stern-wheeler speaks of past glories

several of the Yukon’s most famous charac-
ters lie buried in the cemetery, Two, Skookum
Jim and Tagish Charley, along with George
Carmack, made history when they discovered
gold on Rabhit Creek, renamed Bonanza, on
August 16, 1896, By the following vear, much
of the world had heard about their find

Yukoners Mourn Irreverent Bird

[ first learned of another famous character
ouried here when [ walked into the sunny,
plant-draped café of the Canbou Hotel, and
was met by the insolent stares of three bright-
plumed parrots, And what, I asked the wait-
ress, would these tropical birds be doing here
in the subarctic?

“Why, they're Polly's replacements,” she
said. Later | learned the details

Polly had been orphaned at 70, so the story
voes, when her owner, a4 Captain Alexander,
wiis lost at sea in 1919, She was a fixture at
the hotel until her death in 1972. The old
bird’s funeral, attended by dozens of mourn-
ers, made news across Canada

In her dav Polly was known to have had a
taste for strong spirits And, though she re-
portedly learned to squawk “Onward, Chris-
tinn Soldiers,” religion never really took hold
To the end, whenever asked if she wanted a
cracker, Polly would unfailingly screech
“Go to hell!™

Nationagl e \erapiic, April 1978



From Carcross it 1s a2 short hop to White-
horse, whose 15,000 people make up two-
thirds of the termitorv's population. At first
glance the Yukon capital seems a somewhit
drab collection of low, post-World War 11
bulldings that have beéen uprooted from Anv-
town, North America, and dropped into this
wilderness. Closer inspection reveals some
surprises. Like the international jetport on a
blulf overlooking the citv. or the excellent
restaurants; such as the Colden Garter,
serving up some of the finest French fare ['ve
ever tasted. Or the half-dozen banks, a large
museum, and & first-rate libran

Whitehorse has seen two great hooms. The
first was at its birth in the gold rush, when
the stampeders stopped hére to dry thedr
socks after the rmm through trefcherous
Whitehorse Rapids. The second was in
1942, when the U. 5. Army, feaning a Japa
nese invasion of Alaska, built the Alaska
Highway through the southern Yukon. Today
the city is on the verge of a third boom

Cias Pipeline Stirs Controversy

Last September, after months of negotia.
tion between Canada and the United States,
a plan was approved to pipe natural gas from
Prudhoe Bav, Alaska, to markets in the lower
fortv-eight states. The line will cross the
Y ukon, parnllebng the Alaska Highway

Many in the territory feel that the project's
long-term benefits—tax revenues totaling per-
haps a billion dollars by the vear 2000—out-
weigh all arguments. Others disagree

Martyn Williams is an ¢lementary school
tencher and avid outdoor=man who, among
ather things, teaches his students how to siir-
vive in the bush. He 15 also president ol the
Yukon Conservation Societv. And he 15 wor
ried: “It's the construction phase that worres
us most, in terms of environmental degrada-
tion and social impact Hut also we feel that
the mpeline will be just the start of a new
life-styvle for the Yukon. Once a big project
15 started, as in Alaska, there's pressure on to
keep the boom going, 1o keep things rolling
We believe the Yukon must have low growth
if its wilderness values are to be preserved.”

Commussioner of the Terntory Art Pearson
pcdmits: “The pipeline is never going to satisfy
those who want the Yukon to remain precise-
Iv the way it 15 todayv. It will change the

‘ukon. But 1 feel we can manage the project,

Yikon Fever: Call of the North

RIZZLED VISAGE of "0O. D" Brown
G in & Whitehorse café seems the image of
an old sourdough Yukoners take pride in
their gold-rush roots that snared Robert
Service's race of men “that can't stav stll.™ *

avoiding the massive impact of in-migration
and consequent inflation, so that 1t will
change it for the good.”™

Before agreement on the Alaska Highway
line was reached, one proposal would have
routed the pipe across the northern Yukon
interior to connect with gas deposits in the
Northwest Territories. That suggestion was
tabled because of the effect it would have had
on Old Crow. The village of 200 Loucheaux
Indians <its beside the Porcupine River, some
() miles above the Arctic Circle. Its one trans-
portation link 15 o well-maintained airstrip
(M the 12 native communities in the Yukon,

*This line and others by Service are from Collecied

Porme of Robert Sevvice, pubbizhed by Dodd, Mead &
Company, Mew Yark



(Old Crow, because of its isolation, has re carried away, ke the time it delivered tweni
mained the least influenced by white culture ireezers In the dead of winter
SHowIng the day haotog LTI wearly all Old Crow Indians recelve somu
nley and 1 armived in Lt ";| Fil FOVErRIMeTL support, bl many st | return to
 snowmaobiles as they buzzed b the bush for part of the vear, to hunt and trap
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dogs and himself. He i5 a sinewy 53 vears ald,
tireless, and quick to smile. This vear he was
taking three of his sons with him: Carl, 17,
hennv, 15, and Doug, 13, We were granted
permizsion {0 go along. With a rented snow-
mobile towing a tobogean piled high with
gear, we were read)

Crow Flats may indeed be flat, but getting
there 15 anvthing but Three mountain ridges
nuist be crossedd 1l..|..|' WENe SOON CUrsing our re-

calcitrant steed, which had a nose for the

deepest drifts. It seemed after a time that we
were pulling it more than it was pulling us

We stopped at the halfway point lor the
night, though 1t never got dark. Doug tethered
the does and Fave cach a ration of dred car
bou meat As Alfred was hghting the small
wood stove and I was trving to decide wheth-
er I was too cnld to be tired or tod |Irr._'|i tiy be
hungry, | noticed Carl pull something rom
He pushed a button, and in that
Arctic stillness came the most incongruous

liis il K

for export. The operation accounts for 40 percent af the Yukon's economy.




sl DMONTT have to change the tires,”
I save Wendy Rostiuk, 22, ntop the
| 20-tony ore hauler (right) that
she operates for the Anvil Mine
Wendy wns the first woman hired to
wheel the big trucks. “If anvone had
told me three vears ago that I'd be
driving a truck like this; I'd have
il him he was nits
T puess the closest call P've had
wias the winter before last, wheti
st truck started sfiding
toward mine. He didn't miss me
by much!™ Wendyv's fascination
with machines extends into Ieisure
me, when she exircises her
motorcycle, and her pet Doberman
inscher (helow), near the minine
bown ol Faro
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sound I could imagine—the Beach Bovs, —delicious panfried bread—I asked Alfred
tmnily harmonizing: “Honoluluy, Waikiki why his sons were not in school. He replied
Do vou want to come along with me?r™ Lstill  in his soft voice: “Right now these b WS I

smile when 1 think ahout it school here in Crow Flat, Learn how to live:

The next day the trail improved, and be-  pitch tent, set trap. Learn all the old WHYS
tore long we were in the flats, zipping across  Otherwise,” he laughed, “pretty soon they be
Lhe lakes and strugghling up and over inter-  just like vou!”
vening portages. We reached the campsite _ -

e e = ' Muskrmt: An Acguired Taste?
and pitched Alfred’s 10-hbyv-12-foot tent over I L

a Hoor of =pruce boughs. Inside there Wils Lmru:_u: the next few I.l;l_':-"_- W .11:4:::nn'1;:-:1n1r.=-'l
room for us all to stretch out, with one corner Alfred as he searched for telltale mounds in
reserved for the stove the snow that signal “rat houses.” He was dis-

Adter a supper of caribou stew and bannock couraged. “This is worst spring T ever saw
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Too warm. Too much snow:. Rat houses
all flooded.”

Finallv, after many empty traps, we bagged
four plump muskrats, Theyv were ¢uickly
skinned and cleaned, their pelts left to dry In
the sun. Thatevening we had our long-awaited
muskrat dinner. And
into asteaming muskrat haunch, cooked ove

T r i
pinch of salt, vou
;

1 _‘.--'.I".r never hitten

nowond stove with just -a
haven't missed a thing
We bade farewell

(]
Y ikor Feved

|:_. ..l|||I {7 ".llll Wi 'l"l"ll

to Alfred and the boys,
who would remain in the flats until June, and
returned to Old Crow, traveling at night when

ING OF THE MOUNTALN
A mimble Dall ram picks his

wav along A ndge In Kiuane
Mational Park (lel), MNearby, o
wilt] crocus heralds spring
thelow), Other residents includs
wolf, mocse, and bear

Domimating the soothwes
af the termtory, the mmrk

LFELACE

ENCOMpAsseEs some o3, 310 SOLGAre

miles of glacker-nbboned peaks

-

would better support our weight
Whitehorse | met

{ | 1 x i
e was the birst Old

L CTUst

()n the flight back to
(rrafton Xvjootl
Indian to finish high school and to
attend college, at the University of Alaska He

Now 30,
L_row
talked about his hopes {or Lthe '.IiI.:','_l.' Wi
WANL Prograss, Vs But not al the expense of
our culture. People may go to the flats by bush
plane, but thev will still go. And someday I'd
like to see running water and bathtubs. You
know, inxuries.” That day may not 1

Under the leadership of the Council for
YVukon Indians (CY]), Indian people, about

be tar off
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with Dhek's wife, Marjorie,
amn, Cilen iright), raise
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2 nnd 4 vegrtable garder
Wi harvest enough for




one-fourth of the tota [Hn,uﬁ_.u:-.-n. AIE MoEo-
Hating a land-claims settlement with  the
federal government “Our mandate 15 1o gel
e deal lor our ||'|'ll:!'|1"." Ren
Rane, communications director for CY1, told
me. “Number one, weTe asking lor land
Land is the cornerstone of our life. And we e

e damage that has

the best poss

asking lor money for t

aiready been done.”
Federal negotintor Wally Grvba belieyves

the claim is justified: “Our position 1s that for

the ‘silent conguest,’ for the incursion of the
European on the Indian way of life and on

e Indian land, there is compensation due.”
But some non-natives express misgivings
Duan Lang. 29, one of 12 members of the
Yukon Legislabve Assembly, wonders about
the justness of land clioms: “1 don't under-
stand how anvone, because he possibly walked
across a piece of land, or his ancestors did,
can think that he hasac

your economy, and your economy should be

i i i The land 1=

thers Lo SU 0T CVErvOne.

ken Kane responds: *“This is g country
up here, We're willing to share it, but we want
to make sure that the people who were here
first have a stake in the future.’

Indion Land Clamms Could Include Park

The issue is complex, and its effects réach
across the Yukon. In 1972, for instiance, the
Canadian Government established Kluane
Natiomil Park in the southwest corner of the

territory. It is 8,500 square miles huge

22,100 sguare kilometers) and has some
of the larvest glaciers in the world cutside the
nolar ice caps, along with the highest moun
tains i Canada, including Mount Logan, nis
ing nearly 20,000 feet (page 377). The front
ranges support perhaps the best representa
tion of large mammals in Morth America

The park administration i3 currently wres-
tling with the problem of visitor access
Should roads be built into this ecologicall
sensitive area? Should the park exist only lor
those who are able to hike the 30-mile round
trip to see a glacier?

Along with those guestions, park supern
tendent Jim Masyk has another concern. “The
land-claims question could constitute a very

serious obstacle in planning the park,  he ex-

plained ‘here 15 a4 chance, a very good
chanee in fact, that the boundary of the park

will change—that part indeed IJ""lI':";"' all, of

%[5 g
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the park will be claimed. However, [ believe
the possibility of anvone's claiming the ice
fields as a traditional hunting area to be
extremely remote.”

Even more far-resching are the possible
effects that land claims could have on mining
—backbone of the Yukon economy. “We're
Just hoping that evervbody involved is wise
enough not to Kill the number-one industry,”
Dutch Van Tassell told me in his Whitehorse
office. Dutch is the chief of exploration for
United Keno Hill Mines. which has been
laking silver out of its mines at Elsa for thirty

LY

T

vears. “If the Indians are clever,”™ he con-
tinued, "they will ask for reasonable rovalties
from the mining industry rather than Ge up
iand s0 that there's no access.”™

Huge Mine Bolsters Economy

Tl'l Feceril ViEdars :--I:‘l-'l_‘l.'.'i! !.:'!.!':-T'_l_‘ Ore 1_|-'_'-|_ﬁ{_‘::
have been discovered, and experts believe the
territory's surface has barely been scratched.

Al present there are four major muping
operations: the Keno mines, Cassiar Ashestos
at Clinton Creek, Whitehorse Copper just
outside the capital, and the Goliath of them

Nationadl Geographic, April 1978




all, Cyprus Anvil's lead-zinc mine at Faro
(pages 560-61). Last vear it grossed a hundred
million dollurs—roughly 40 percent af the
territory's total income,

The town of Faro grew up with the mine in
the late sixties. Now, boasting a population
of just over 1,500, it 1= the second largest
community i the Yokon. Thirteen miles out
of town lies the open-pit ming

I drove my rental car as far as the gate-
house and was met there by the assistant
mine superintendent, George Everett, who
affered to show me around Donning the

proffered hard hat, I climbed into his pickup
“You may as well see it fram the top,” he saud,
as we bounced our way to the rim of the pit

Seven hundred feet below, toy shovels were
husv filling toy dump trucks. My sudden re-
alization of the scale of the project must have
shown on my face. because George chuckied
and said, “We call it the gopher hole.” I would
not want to meet the gopher

After a tour of the mill, where, in noisy suc-
cession, the ore is crushed, groound, separated,
and finally concentrated for shipmenl o
FEurope and Japan, 1 asked George if 1 could

YUKON EDITOR
DOESITALL

AN OF MANY TALENTS, Paul
khoring, 23-vear-old editor of the
Fiukon News, helps out in all phases

of the operntion: advising reporter Suzanng
Mason (far left, upper), photographing a
city meeting, canducting a I-'|L'1"'li-.131-:‘

interview, laving out pages, and londing the
finished product (below) With circulation
at ahout 28230, the Whitehorse paper plans
o switch from weekly to datly publication
this spring. “It's 4 small paper in what is
still @ small city,” say= Paul, "but it also
serves an area the sire of France.”

Yukon Fever: Call of the North 564



take a look at those 120-ton “tov™ trucks. He
introduced me to one of his veteran drivers
Wendy Kostiuk, 22, smiled hello.

she has been driving for two vears, and she
is expert (pages 562-3), “Tt was hard at first,
being the only female driver. It was a chal-
lenge. T knew 1 could do it. but | had to prove
it” We were creeping down the winding haul
road toward the core of the pit. Her feet danced
on the pedals. “T've trained six guvs now, but
I'm a little worried about them. Thev figure if
I can do it, so can thev. And it takes a while to
get the feel of it, eh?”

She jockeved the truck up close to one of
the miant electric shovels. “I want to learn to
run one of those,” she said, as the truck shud-
dered under the impact of 15 cubic vards of
rock, “so that if T ever leave, 1 can get a job
anywhere. But I sure Jove this country. T think
there must be a call of the North."

Later, as T was getting ready to leave,
Wendy said, “I'll probably be hearing from
some of those wise guys about your riding
around with me.” Then she grinned. “But
that's OK. T can handle them ™ Bet on it

One Rule for Driving Yukon Roads

From Faro T headed southeast toward Wat-
son Lake, 265 miles away, on the Robert
Campbell Highwayv. The road is named for
the Hudson's Bay Company explorer who, in
the 1340%, became the first European to
probe deep into the Yukon interior.

Az with other roads in the territory, the
Campbell Highway is unpaved. And, except
for a few radicals, Yukoners like the roads
that way, In winter, which is much of the
time, what's under the snow is irrelevant. In
summer they can be very dusty or very muddy,
but are generally well maintained and a plea-
sure¢ 1o drive. The one rule of the road is
quickly learned and never forgotten: When
meeting 4 vehicle larger than yvour own, vield
In the Yukon, might makes right-of-way.

=outh of Ross River, a predominantly 1n-
dian community of 200, the road meanders
across a forested plateau studded with trout-
filled lakes and laced by countless streams,
Flashes of fireweed, the hardy territorial
flower, line the shoulders. There are no
facilities and few travelers on this stretch,
and T had the road virtually to myself, My
only companions were little ground squirtels,
seemingly bent on suicide, that waited

570

until the last moment to dash across my path.

The road ends at the junction of the Alaska
Highwayv in Watson Lake, population 1,100,
éasternmost and third largest zettlement in
the territory. Other than for one or two mod-
est sawmills, the town exists for the care and
feeding of highway travelers.

When I pulled up to my hotel, there was a
fistfight in progress in the parking lot. No one
seemed particularly concerned us a drunk
man pummeled a drunker man.

Alcohol abuse is not unique to the North,
but it is a major headache. “Liguor-related
crime is the biggest problem we have in the
Yukon," Cpl. Dennis Levy of the Roval Ca-
nadian Mounted Police told me. “We have
the most liberal liguor laws in Canada. You
can drink in any public place. You can even
drink while you drive, so long as vou're not
impaired. The penalty for impaired driving
could be & fine of as much as £2,000. A sec-
ond offense will land you in jail "

The RCMP has been in the Yukon since
the territory's beginnings. It was the Mounties
who kept the Klondike gold rush practically
violence free. But the famed overland patrols
by dogsled are gone. “These days we can
drive to every town except Old Crow,"” said
Levy. “And we don't go into the bush in
winter anvmore unless there's a serious
problem. Even then our Twin Otter aircraft
gets us where we need to ro.” There are <tll
those who remember the way it ased to be.

Memories From the Good Old Duys

In Watson Lake lives one of the Yukon's
great natural resources. His name is “Chap-
pie” Chapman and he is 76 vears old, but his
back is straight and his eves are clear. At 17
Chappie enlisted in what was then the Roval
North West Mounted Police. A vear later he
opened the RNWMP deiachment at Ross
River. Warning that “half the lies T tell aren't
trug,” he shared his memories with me.

“Yes, [ spent a couple of winters out on
patrol from Ross River and Whitehorse. Back
then, the Indians would only come to town
long enough to get supplies, and mavbe for
Christmas, and then go back to their trap-
lines. Nowadays, most of them see what they
can trap in the beer parlors,

“After 1 left the force in 1924, T got a job
with the old Northern Commercial Company
and ended up in Dawson City, Staved there

Nateonal Geographic, April 1978



twenty vears and raised a family. Dawson
during the Depression actually boomed, be-
cause the price of gold staved high. Quarters
were Lhe smallest coins accepted in the stores.
“In those days travel between Dawson and
Whitehorse was like a holiday, in the summer
that is. The service on those riverboats was
tremendous, just like an ocean liner.”

CGald-rush Route Still Navigable

The wedding-cake stern-wheelers haven't
plied the Yukon since the mid-1950's, when
a road connecting the two cities was com-
pleted. But it is still possible to tollow the
stampeders’ route to Dawson, and to do it in
stvle, through the services of Yukon Rafting,
Lid. The Dawson-bused outfit uses safe,
comfortable, 16-foot inflatable Zodiacs,
equipped with outboard motors and boat-
men o pilot them. Also provided are food,
tents, sleeping bags, and anything else re-
quired for the trip downriver,

I arranged to rendezvous with Greg Caple,
219, a partner in the enterprise, at the village
of Carmacks, a hundred miles north of White-
horse. From there we would depart on a six-
dav, 250-mile journey to Dawson.

Greg strode into the Carmacks Hotel swiat-
ting the dust of a five-hour drive from his
clothes. *I can't wail to gel on the river,” he
saic, ns he raised a small cloud. Greg is tall,
with sharp features< and a ruddy complexion.
Hiz billed cap and ever present neckerchief
complete this portrait of a river rat. With him
wias Barbara Gale, 24, who would be our first
mate and assistant chef.

We loaded our gear into the boat and
pushed off late in the afternoon of a perfect
August day, The sun made the green water
sparkle as it swirled around us. Using the
motor sparingly, we were content to let the
river set the pace.

Aptly nameq Great River by the Indians,
the Yukon drains an area of 330,000 square
miles (58,000 square kilometers), making it
the fifth largest in North America. It arches
north to the Arectic Circle in Alaska, then
sweeps southwest to the Bering Sea; a dis-
tanceof nearly 2,000 miles (3,200 Kilometers).®

We camped that mght on g small island
about 12 miles down from Carmacks and suf-
fered through adinner of grilled salmon steaks,
buttered boiled potatoes and carrots, cnisp
green salad, and fresh raspberries for dessert.

Yukon Fever; Call of the North

After a suitable recovery period, we turned
in, and let the river sing us to sleep.

In the morning we geared up for the tough-
¢st white water. on the trip, Five Finger
Rapids. This is one of a score of sites that
have been studied as potentinl sources of hy-
droelectric power. The tappable energy could
amount to 30 billion kilowatt-hours a vear—
ahout what the State of Georgia with five
million residents produced in 1976,

I recalled a conversation with Jim Smith,
former commissioner of the territory and now
chairman of the Northern Canada Power
Commission. “Our ability to survive,” he told
me, “is going to be based on our ability to
supply our own energy needs. Otherwise, we
will forever be dancing to someone else s tune.
There is enough choice of water sites so that
we can develop those that will have minimal
effect on the environment,”

For now, at least, there i no dam at Five
Finger Rapids. Rock knuckles, like giant
stepping-stones, divide the nver, and many
a stampeder’s raft was shivered upon them,
But the stampeders didn't have Zodiacs. We
chose the roughest chute and made it through
with ease, shipping very little water

Cattle Ranching in the Subarctic

Below the rapids the river swung in lazy
ciurves between low cliffs pocked with swal-
lows" nests. A few hirch trees, like nugeets
in a gold pan, were turning vellow on the
hillsicles, and flocks of geese were honking
south. We stopped at several places to explore
falling-down cabins that recalled the dayvs
when the river was the only highway:

At the confluence of the Pelly River adozen
structures stand at the deserted outpost of
Fort Selkirk, established by Robert Campbell
in 1848 and rebuilt during the gold rush. We
pitched our tent there and then headed up the
Pelly several miles to visit one of the few
working farms in the territory (pages 506-7),

The Pelly River Ranch is run by the Brad-
lev brothers—Hugh, 46, and Dick, 48, along
with Dhick's wife, Marjorie, and Glen, their
| 2-year-old son. The Bradleys have about 300
acres in grain, which feeds their 60 head of
cattle. Each vear they sell off some of the beef
at Pelly Crossing, 30 miles upstream.

We arrived and weére immediately invited

*Ser “Rafting Down the Yokon" by Kath Tryck,
NATIONAL GEOGRAFHIC, December 1975
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At news of the strike 100000 men

neaded north, dreaming of nuerets by

the double handful isbove). The

stampeders” destination was Dawson City

(lmcing page), where the dark waters of
the KWlondike River meet the silt-laden
Yukon, After the 1898 rush, huge gold
dredges ripped up the Klondike's creek
beds again, leaving long caterpillar-like
talimi=. Today, with gold bringing 5150
an ounce, the aresa 1s once more betng
stakied. Al his claim an Hunker Creek g
miner (above, right) checks for

“eodors,” while spray from a monitor, or
wiater cannon, which melts and dislodees
the frozen ground, splashes down behind

OLD! GOLD IN THE KLONINEE!™

him. A moniter at the Miben Mine
(below) eats into the White Channel—an
ancient, gold-hearing fverbed

To preserve the Trall of 98, the U, S
Mational Park Service and Parks Canada
have coopernted in an inlernational
historical park. From Seattle, where many
stnmpeders embarked, the park |
hopscotches to Skapway, Alasks. then over
the mountain passes and down the Yukon
River to Dawsan

National Geographic, April 1978
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Roval Canadinn Mounted Palice leads

A parade in Dawson City, Mounties
have kept the peace in the ferritory since
pold-ruzh days Once a hoomitown of
0,000, Brawson todov has 4 permanent
population of less than 900, and toyrist
dallars have all but replaced gold dhast

I.""-i FULL REGALIA. 1 member of the

to stay for supper. I tried my hand at milking
Liftle Red, the doirv cow, and later helped
churn butter. Over a homegrown meal Hugh
talked ahbout farming in the Yukon

“We came up here in 1954 when we were
just starryv-eved kids. Now we're just as broke
as when we started, and no wiser either.,” he
saidl with a twinkle. “We're not in the husi-
neéss of getting the highest possible vield, of
figuring so many dollars will produce so
much grain. We don't use chentical fertilizers,
just manure. We do things the wav we do be-
cause we like doing them that wav.

“There's plenty of room for people to farm
up here. But it’d be pretty tough getting start-
¢d today with prices what they are and land
s0 hard to et
The Canadian Government owns virtually
| the land in the Yukon. 1 had spoken
with the regional manager of land resources,
Hiram Beaubier. “A moratorium has been
placed on land for agricultural use,” he told
me, “because we don't know what
suitable, and there's been a '!'|:'-'[|'|rj-. al mis-
takes. We are studying the problem.” There
are also restrictions on rec reational and ress-
dentipd lamnd use, I learned, but noton requests
tor commercial land, “We simply review those
on a case-hy-case basis,” Reaubier <aid

3 |

phicls are

Crizzly Doesn't Overstay Welcome

We left the Pelly farm bearing a parting
zift of half a dozen fresh egps. Az we rejoined
the Yukon, we saw a bear, a young erizzly.
swimming across the rver. It landed un-
I'IIT]ll‘.'F'I..'laﬂ_'-. close to our l.','!l']'][l-;‘_t{'_ but =[||_lr1l|].'
shook itself off and lumbered into the forest.

The following night we camped up a quiet
slovgh, and I found mysell slapping a few
masquitoes. It 15 useless to kill 2 mosquito in
the Yukon, T had been told, because 4 million
relatives come 1o the funeral. But it wias late
in the season, and therr legtons had dwindled

We awoke next morning 1o a cold drizzle

& 74

It didn't s=eem to hother a cow moose feeding
on willows perhups fifty vards away. She
pnored us and calmly irdshed her breakfast
belore disappearing into the trees As we
neaded downriver, the sun popped out and
plaved peckaboo the rest of the dav. There's
asaving in the Yukon: If vou don't like the
weather, walt five minutes ar move five miles

Clur destination was Stewart Island, a ane-
time riverboat stop about seventy miles from
Dawson. It s a strip of land a mile long, but
in some places barely a hundred vards wide,

National Creographic, April 1978
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Before vou see the town, vou see the scar
—the wound that a prehistoric landshice left
on the mountain just behind the townsite, It
murks the Klondike like an X marks a
[rEASUre map.

In all, =ome thrée hundred million dollars’
worth of gold has been taken from the region.
Abhout a third of that was mined during the
rush; then companies moved in using huge
dredges, whose mazes of tailings still line
the crecks

The great irony of the gokd rush is that all
but a very few of those who climbed over the
Chilkoot Pass and raced to Dawson came
away empty-handed. By the time thev got
there, prospectors who had been in the North
tor years had already staked everv inch of
gold-bearing ground

Brief Reign of the Klondike Kings

We beached our boat on the riverbank just
below Front Street, where storefront space at
one Lime sold for 55,000 a foat. It is hard to
imagine that Dawson (page 573), with its
present population of less than 900, once
burgeoned with 30,000 people—the largest
city west of Wmnipeg and north of San
Francisco—and that a pint of champagne
once cost two ounces of wold,

I'he “Pans of the North," it was called
Down its boardwalk-lined streets strolled
the Klondike kings. Men like “Swiftwater”
Bill Gates, who bought up every egg in town
o impress s paramotir, and Charlev Ander-
son, the “Lucky Swede,” who was conned into
buving a “worthless” claim for 3800 that luter
vielded a cool million. But their glorv wns
short-lived. Most died broke, and Dawson jt-
selfl soon emptied when word came of the
strike at Nome

Dawson has seen too many fires for many
of 1t2 original buildings to be still standing.
but a few o back to the turn of the centigry,
and at least one has been completelv rebuilt

T THE TOP OF CANADA, c¢limbers
slog above the clowds. towing gear
along the east ridee of 198 20-foot

Mount Logzan, the nation's loftiest
supersatives seem well placed in the
Yukon. Born of the last grent gold rush,
s amidd ansurpassed splendor, it s

a special land And Yukoners know L
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Today the Palace Grand Theatre packs in
crowds of tourists to see the Gaslight Follies,
counterpart of the Frantic Follies in White-
horse. The vaudeville shows draw heavily
from the ballads of Robert Service, beloved
bard of the Yukon.

“The Follies are one of our major atirac-
tions,” director of tourism Karl Crosby told
me. “In the Yukon we have wilderness, and
we have history. The Follies put people into
the boots of miners who may have seen the
same tvpe of show during the gold rush.”

Tourism is the territory's second largest in-
dustry. Some 300,000 visitors came to the
Yukon last vear and left thirty million dollars
behind. A portion of that money found its
wiy into the croupiers” boxes at Dawson's
Diamond Tooth Gertie's—the only legal
gambling casino in Canada. Named for ane
of the "ladies™ of the gold rush, the hall is
run by the nonprofit Klondike Visitors Asso-
ciation. 1 made a modest contribution:

Walves Adjust to a Scent of Man

Not evervone in Dawson depends on tour-
15t dnllﬂ.rs- “I started out in the grocery busi-
ness,” Fred Caley told me, over the well-worn
counter of his store. “That's been my gold
ming. Now tourism's the big thing, of course.
But it's the miners and local people who have
kept me in business "

The conversation was interrupted by a
small customer who asked the price of a large
candy bar. “What do vou have there, a nickel?
Well, that'll do,” said Fred, stifling a smile.

“There are a lot more people coming
through town these davs” he continued
“There was a time, you know, when g wolf
wouldn't cross a4 man scent. Now he will
He has to,

“I triedd my hand at mining when T first
came up fifty vears ago. Didnt make any
money. Didnt lose any either. It's mostly
vounger fellss mining now." With gold at
5150 an ounce, many of the old claims around
Dawson have been restaked.

I drove out the Hunker Creek road to the
Miben Mine, owned by Mike Stutter and

Benny Warnshy. 1 watched with Benny as
powerful water cannons, pumping 3,000 gal-
lons a minute, bit into an ancient riverbed
above the creek and washed the earth toward

& long, narrow sluice box that reached down
thr: hill. Mike, atop a bulldozer, was pushing
the mud into the mouth of the box. On its
wiy down, any gold, with a specific gravity
19 times that of water, would sink, and lodge
in riffles that lined the bottom. Though the
methods have changed, the principle has re-
mained the same.

“There’s not much to it, really,” said Bennv,
“It's just a matter of getting the dirt into
the box."”

“And leaving the gold behind!" said Mike,
as he walked over to us

It was Benny's turm on the dozer, and I
joined Mike for soup and a sandwich in his
trailer. Mike is tall and deeply tanned, look-
ing younger than his 48 years. He spoke of
hie feeling for the land “It gets under vour
skin,” he said. “There’s a lot of room up here,
I guess that's what I like about it. There's
enough room for @ man to be himself."

As if on impulse, he reached under the
couch, pulled out a small coffee can, and
casually handed it to me. The can must have
weighed fAve pounds. “That's some of the
coarser stuff,” he said. It was more gold than
I hnd ever seen, or ever dreamed. Tt seemed 1o
glow with a dull luster all itz own. Reading
my mind, Mike said: “You know, it's funny,
most people séem to find magic in the gold.
But I mastly like looking for it. Once I've
got it, I lose interest. I guess I'm like the guy
in that Robert Service poem.” T knew the
verse he meant:

There's goid, and it's haunting and haunting;
It's huring me on as of old;

Vet it isn't the gold that I'm wanting
3o much as just finding the gold.

It's the great, big, broad land “way up yonder,
IV's the forests where silence has lease;
It's the beauty that thrills me with wonder,
It's the stillness that fills me with peace.

§

SIX-MONTH INDEX AVAILABLE

As one of the benefils of membership in the Nationul Geographic Society,
an index for each six-month volume will be sent free 1o members, upon request.
The index to Volume 152 (July-December 1977) is now ready,
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Life is for living and Visa is there.
In 118 countries around the world, _
at 2.3 million shops, hotels, restaurants and airlines,

and with cash advance service at 60,000 banking offices.
Visa is the most widely recognized. card in the world.

We're keeping up with you.

i':l" v '

v ek

e "o, W %W

| m— . T T *




Discover that great Cutlass feeling:
retreat into solid luxury in

Olds Cutlass Suprerne Bruugham.
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Pursuing the prolific termite
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She wanted to spend our anniversary at home tonight.
5o I got her something easy to slip into.




World’s Largest Lodging Chain

Why? Best Western has over 2000 attractive, well-furnished and dependabily
Clean motels, hotels and resors convaniently located in more than 1300 cities

Each one looks retreghingly different, yet all offer the same personal and effi-
cient service. Every Best Western is regularly inspected to assure that it meets
Besl Weslern s high standards of cleanliness, gqualily, comfort and value

Wherever you travel, get your money s worth at Best Western. And stop at
any Best Western tar a free copy of our 1978 Road Atlas & Travel Guide

(800) 528-1234

Call toll-frea for reservations
caa i,rr:ur travel agent or
consult the yellow pages

In Arizona (B00) 352-1222 Wn
Phoenix 279- 7600

Linded States, Canada. Meaco, Canbbean. Gistemesa Jeeal Britain
hew Jasiand. Aqafreia, Southern Afnicas




COME SEE
THE REAL

¢ Il

ITALIAN GOVERNMENT TRAVEL OFFICE s




NAME THE FIRST PRESIDENT
TO WEAR A BEARD,AND YOU'LL NAME AMERICA'S
TENTH-LARGEST LIFE INSURANCE COMPANY.

F BRI L S . NATIONAL
thir's &isy . fernsmbe LIFE

WLRE EASY TO REMEMBER



Discover the mower
that discovered mulching.

Vvisit your Bolans
dedler now, He's got the

argest selling mulcher

The Bolens ."-.I'Ill-;_:f"ll'i_;
"||I|':.:.|.|.||_-|-"|1 ::I'_II anhy |:|1_-_u

yOur Qrass i1l also CLgs

and re-cuts the clip he only one that's
pings nlo hiny mulch proven  isell  ruggeda
paricles that are led | and reliable. For his

back 1o your fawn. INO name, check the Yellow
raking, bagging or clean-up. And no  Pages-or call 800-447-4700 ioll-free
confusion about the quickast, clean- anytima n llhinois, call 800-
est way to maw: the one and only 322-4400) FMC Corparation, Forl
Bolens Mulching Mower'™ Washington, Wi 53074

You're a good yard ahead with Bolens,

+MC

Sobgns Mulching Mower-is g Trademary of FMC Corporition. (£ 1378 by FMU Loarparation




ENERGY COSTS YEAR ROUND.

Mo and Mrs. Hoger Staubach, Dalles. Tewss

In recent years, we've done a lot of little things to try to save energy.
Always with the same resuit, Qur fuel bills have gone up anyway
S0 this winter we did a big thing. We put in & Year-round One heat pump air
conditioner from Carrier

Already the Yearround One has cut our heating bills. This summer it
should save us even more energy on coaling.

'‘Currently, we re building a new, larger G = g
home for our family. We Il heat it and cool it
entirely with Carrier heat pumps. Given
the energy situation, we think it's the
anly way o go.

And given Camier s exper-
tise 1n air conditioners and neat
pumps, we think Carrier is the
nly way 1o qo.

"‘Cut your fuel bills, too.
See vour Camer Certified Heat
Pump dealer.’

WE CAN'T CONTROL THE WEATHER. .
BUT WE CAN HELP YOU CONTROLITS COST. " ¢y



ADVERTISEMENT]

FTC NOTICE

As a result of an investigation by the
Federal Trade Commuission into certain allegedly
Inaccurate past advertisements
for STP’s o1l addiuve, STP Corporation
has agreed to a $700,000 settlement.
With regard to that settlement,
STP 1s making the following statement:

It s the policy of STP to suppuort s advertis-
inge with objecoive intormarcion and rest dara. In
1974 and 1975 an independent laboratory ran weses
of the company's oil additive which led ro cliums of
reduced o1l consumption, However, these rests
cannot be relied on to support the otl consumption
reduction claim made by STP

The FTC has taken ehe |"||Hiril=1| thutt, 1R mak-
ing that cliium, the company violated the rerms of a
COTISET I':k;.L'f- \Y |1r."| ST !-.'.11'|'-L'1| thar the LCSI J..'.r_;
did not support the clium, it stopped advertising
contamnmyg thar claim. New rests have been under-
raken to determine the extent to which the ol addi
cive aftecrs oil consumption. Agreement to this
sertlement does not constiture an adnussion by STP
thar the law has been violated. Racher, STP has
agreed to resolve the l.|‘;-'|*|.lr. with the T -.+'.'-|.‘l."-1j'.1
protracted and prohibitively expensive lingacion.

February 13, 1978



“The quiet. The tlowers.
The views of the ocean.
Somehow, golf in Bermuda
has an added dimension
you won't find back home.”

N , Mike and Mary Lee Hurley
- talk about their third visit to Bermuda,

“There's no waiting
on the tees. You can

take vour time on the =
greens. It's like having a
golt course of your own.’

"We can play a nice relaxed

eighteen in the morning and
still be back on the beach by noon.”

Bermuda

Unspoiled. Unhurried. Uncommon.

Sae your fnived agesl o wille Bermuda, Dept 715 630 FilB Segroe, MY NY 1000
Tickim 1427, SO0 N Wchigen Aed_ Chocagn. (I BOGL] oo Sote DO 88 Sehool 51 Bodlen, Misy: 108

Bermiuda has nine challenging courses,
both public and private, within 21 square miles.
Ask your hotel or guest house manager about
an introduction to the private ones.




The
National Augubon
Society
rakes price in
anNouNcing
its first

bird sculpture

[his year the Narional Avdubon
saciety will issue the first
porcelain Dird sculpture in ifs
history, This important work of
art will be created exclusively
for individual collectors, by
private commission only, and
only by direct cpplication to
the Sociery

AN onnouncement
Hlustrating and aescribing he
bird sculpture will be sent upon
specitic reguest, Write directly
to the Nafional Auvdubon Socieny
9350 Third Avenue, Dept
Mew York NY. 10022 U phone
toli-free: 800-523- 7580 Ext, 100
In Pennsylvania call

1-600-662-5180 Exr, 100

National Audubon Sodety




Here, aday in the park can be the free-wheeling excite-
ment of Six F Cver Georgia, Or a canoe ride through
the mvsl Eﬁﬂu:ﬁie fennkee Swamp—one of our beautiful
wildlite refuges.

Whatever your idea of a good time 15, you can find it in
{senrgia, Everv mile léads to natural and man-made won
ders. |he only problem 1s deciding which to see first.

To help vou get started, we've written i colorful vaca-
ton guide. \Write for your freée copy today. And when vou
reach Georgiu, stop at one of uur]’}l.r wsitor Centers for
directions and information. We'll help vou plan a trip you'll
alwiys remember.

& ¥ & §F 0 §F § °7 ¥ |
oomges [erpartion et of indusery & Traile

L e 1770 Chaget. MG
Allante Gesigila BISO)

Vlenee pend e poaT e vacatinn gaiide
10 Lreargim




THE ORIGINAL.

Mative Newfoundland artist Gerald Squires works out
of this lghthouse home on the Atlantic cliffs.

In his studio there, he conceives hauntingly original
soulscapes of the human spirit and the sea.

Come join us this summer, It's easy to get here. You can visit fishing outports. Stroll the oldest
For a place that's so different, we're unbelievably  street in North America. Discover where

close — with a refreshing sea vovage ffyou drive.  Vikings landed. All in fascinating Newfoundland,
And o much to see. the original part of Atlantic Canada.

® fu i

Hnnther world next door.™ Write lor: The Originkl Vacaulé L) A
i u'l'll-'l' of Tourism, Gov't. of Newfoundland and Labrador,
4 . . . P.O._Box 2016, 51. John s, NedHoundland.

J : - Canada AICSRS.
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The New Chevrolet.

More of the things you want in a wagon.

13
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the life and
land we

Kknow today.

Trace 4.6 billlon years of
natural history, exploring our
continent from the glacier
gouged Canadian Shield to the
remote Mexican highlands,
from the lce Age moraine that
i Cape Cod across the prairies
and mounfains and deserts (o
the Pacific Ucean. Fotiow the
gvolution of maior forms of life
within this still-moving, still
infinished landmass

Join mare than 400 000
readers of this fandmark new
MNational Geographic volume
simply by clipping and mailing
the coupon. Fay for Our
Continent only  vou decide

o keep it

JYS podes, 9" x 11%

60 ustratons, Including 298 full-color
photographs, 88 palntings, drawings, 29 maps
14 outstanding authors, today's leading scientists

Honus feature: " The Wheel of Time

Hardocover = Only $11.95
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"My insurance company! New England Life, of course Why?”

We offer a smashing sclection of financial services, including disability mcome insurance



DODGE,NO.

IN VANS

PRESENTS

AND WAGONS

THE NEWEST, MOST VERSATILE, MOST
=—_n

THINK OF ITAS

AN UP-SIZE STATION
WAGON FROM
AMERIGA'S NO.1 SELLER
OF VANS-WAGONS.

Wi've baon the industry leader
in domestic wagon® sales {or
many vears running. Here's to
the vears shead

ALL-NEW SEATS.

B The bucket seats are mir
comfortable, more

colorful, And now
you can order
them i fun-to-
touch [abrics
Mounted on
curved tracks,
the new saats allow
a higher position for
the shorter driver and more
headroom for the taller dniver
And vou ean order bench seating
for up to 15 people

EXCLUSIVE TRAVEL SEATING PACKAGE.

# This new factorv-installed option on B2 and B300 Hoval
sportsman lete vou eastdy convert from two three-passenger bench
seats to n dinette set to a double bad. It makes vour Sportsman
into & home away [rom home

ALL-NEW
o INSTRUMENT PANEL.

sedan-type luxury combined
with practical convenience. The
combinsd Starter and ignition
switch 15 now on the locking
steefing column

MANEUVERABILITY.

o Cur turning circle, tghter
thun Ford's or Chevy's,
gives you gregter o7
maneuverability to £
EOL voUur wagon
where vou want it,




SPORTSMAN WAGON FOR 1978.

MANEUVERABLE WAGON YOU CAN BUY.

LOTS MORE VISIBILITY.

@ Ve've put more glass wres
in the side windows belind the
front doors, And rear guarter
windows in the Maxiwagon
wrap nght around the cormers to
make backing up a snap

« MORE QUIET.

We've made the engine cover
smaller to make the people
compartment bigger and inereass
the {ootroom. We've put i more
agund insulation on Custom

and Hoval models and made
sSUspension improvements to
make the rnde quister

MORE ROOMINESS.

# Maxiwigon has eight inches
more loadspace ILI.'.E[II Lhis
vear. Room for more cargo and
mare fun.

NEW ANTI-THEFT
« MEASURES.

I"he steering colomn now locks
when yvou shut off the ignition.

And the door vent windows have

new latches that click shut for
EXtra sscurity

Z3MPG HWY
o [TMPG CITY MILEAGE.

EPA estimate hd ge
Sporisman B100 wagan, with
standard 225-cubic-inch
six-cvimder engine and manual
Lransmission. Pretty good fol
n wagon that does this much
worlk. Your mileage mav vary
according to vehicle condition,

equipment, and how It 18 driven
Californin mileage is lower

l NEW OPTIONS.

& Tratler-towing
packages for up Lo
TO0) pounas ETOEs
tratler welgpht. Six
different kinds of
radios including
Lwo units with
40-channel CH, Skv
Lite sun roofs, air
conditioning, and more.

e

Put our new festures together
with Dodge dependability |J[-.|
value, and vou |l see why we
intend Lo Keep on salling more
Vvans End wagons than anvons
Buy or lease one or a flect. . Al
vour Dodge Dealer's
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Energy for a st



What Exxon’s Bill Simms
finds by reading the
sands of time may
someday light vour home.

To Exxon geologist Bill Simms, Utah's
remole cartyon couniry reads like a book:
layer upon layer of sandstone laid down

Oy ancient nvers, than carved inlo

stalely monumeants by the mighty Colorado
River. Looking at a canyon wall, Bill can
read the "sands of ime and inlarprel
conditions that may have caused uranium
to be deposited millions of years ago.

Although Exxon is already producing
uranium ore at our mine near Douglas,
Wyoming, Bill and other Exxon geologists
are searching for more uranium Decause our
nation needs even more electrical energy
The expansion needs of the electnc utilities
will substantially increase demand fou
uranium 1o fuel nuclear power plants.

Knowing how il was deposited is only
gne facet of the knowledge Bill needs o find
uranium today. Small amounts exst in
many kinags of rock, but inding deposits large
enowgh to justify mming is a challenge.
Exxon geplogisis use many Sources
of geological data. Ore day they'll ba In a
nelicopter scanning the country with
sansitive iInstrumenits. The next, they |l be
drilling exploratory holes to check raciation
ievels hundreds of feet below the surface
and to bring up samples of the ancient

sands of ime  for analysis.

Uramnium exploration takes sold
gealogical knowledge, pius monsy, iime
and plenty of oplimisim. Exxon has broughl
all these to tha search lor uranium. Being an
ail company has helped us with the lechnica
and managenal expertise needed 10
pecome a supplier of the uranium fuel thal's
helping electric utilities provide hght, heat
and power for hundreds |
ot thousands
ot Amencan homes

rong America



BMW WILL NEVER BUILD A
CONVENTIONALLUXURY SEDAN
BECAUSE NO ONE ATBMW

COULD BEARTO DRIVE ONE.

THE ULTIMATE DRIVING MACHINE.
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If you don't want to quit
smokmg or drinking,
shouldnt you at least replace
the vitamins you may be losing?

Aot of people smoke. Many drink aleohol. too “|1H ”l*'““lﬂth'IHHmlHH|UHLIUH*HI s’
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Your health is our concern.



The Ultimate
Cooking Center: Microwave.

Self-cleaning. Smoothtop.

Mow with Varl-Cook”™ oven =
control for even greater
cooking versatility,

The Litton Micromatic’

hle-oven microwave range

Self-cleaning ease,

Save cleéan-up time, too. Litton
dlcromatics have a sell-cleaning
ven systermn thal removes

} the toughest baked-on stans
noaw with Van-Cook oven d & one-plece smoothtop that
keeps spills from dripping aws,

Completely convenlent.

Evengthing about the Micromatic

control. makes it easter to bring
out the best i microwsawve
coored foods. Stmply change

CCFDIEITHE] SR 15 &8s Yol

AL e o jouble-oven range 18 designed

FEAnGe IHad0s. 'Udn. T8mzal pour convenience. Van-Cook
roast, SMmmeT, warm vien control, Micro-Timer®
defrost or any speed i digital control, Automaltic oven
, -
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the way America Cooks.



Home Study

CALVERT SCHOOL

INDIVIDUAL SUSIJIECT COURSES

Caleers offwere esparuis mhjort ourses fur Atk
Erpils mEkh, Kislory, Krddlsh (il @grasanac. v

cRlaFy devaligimeil, wTiEhugl . slenes rendlng
(&ALl work. %= n|'|..|r Exsdliast Bir Edkp-ilg

I'_'-!' 1D o - ENCECETITEis ICESONE  OFE et il
sll. Wamea |8 the .|l..-r|.11| All Sexii. leRcsEri
manmEl] Implgadm]l, STErE. G0 'TmE A lss Aiiel] e
crursss  for Hindergaries—F8  grails A -
i B TR slgiddnida Shn-prefis. Sddenite st
W ANy rTREE Sukir, TokEinma &F #lifls  afkEs

School

Mo -243-0030

Calvert

Eslasdiahad |ROUY

Hax BON4-0 Tusrany Msad, Baltimors, MDD 21210

Parenis Wame

TED WILLIAMS 2iai o

FARENALT—I% Al skl Eximen.  Bsifbng
chpes. trhafnipg ermds, aoeETsil fEdlilds |ismir
=y e -— L L = jk - =1 | IEEOINng §Ameda TrEifis
Progrems-<TEiliing M leesmns Claiiddy
Daid. NG. Lakesille Mann (1335

VILLA SCHOOL-ARIZONA

AN, @ Rimn 13=1%0 Pully srersdiiosd
Pree ind IEEswllelT [ |.1.Iir'|'.| i the st
wrfilerer. [amlthifl Iaser "_u. £ A7 BalIrg s
qaifine. Hessm ok Ceising: ﬂ'l'rln:l':-: B0 Bax
101 Lonaa hrl.l'-l:l-l- Ay AR3TT. 'Til BEr] k- FRED

Coed Schools

OF Tlisiila

THE BOLLES SCHOOL |’ .1

FULLY Ancewl 1065 palegs pre, Ces] Aay, Fiirs
board. Advanssl plasminemt comrmes Pollorg ok =2

R
-

T | i ¥ I
o —.'

e B il ﬁ'l.'|
“l:lil'"'-""l-.lﬂlﬂl' ll“ Fl'!llr""l Unet R4E4T

Derelopraenial resding, Jydy skl iulinnse
All enrmity & |[ntrasmuml  sporms l!l-l- Adm..
404 Bag Joss Bhed., Jachaniiviie, H."-.lu. BT

ULVER

Bows-Grim  Apes 0014

SUMMER ADVENTURES

g of Amfarias ghael pheg
schaoly for more than |00 waars
EffiaNddi i acpdemic sncElikpnce
& worlfiwhie eddues Accsieratbd pragtkrmi,
T RETIrTE sC e T Chint e SN AL ECE
l_"“::l..-l:l-l i AT s Fanals cabpid. Ched,
Lififtwi =0 F, PHom-gkpcromansto y

Witim D, Lyan Mesmard, WAYLAND, Bas 3§
Baivit Bam, Wh SITE Tan ATE-FEE3TT73

ON LAKE MAXTNEUCEEE |
Addruous AriE Bia 458 Cuke
i 01T @& B3 STERAR 3T |
Qity Etts . Lim == |
CRild s Aiw __Qrude Hi:aanilat]l., K-11 Mbessding whio
EELPH im LA erTeE 0 dieEsl Thremnn In
vl marclc pesmita enredlmesst anyrimg  Bust -
mar k& ¥ ar 13 mdk, prama L IEou Hubbards
{J l:l'l.ullli Eilida [ peesien Siceseesa g bealym, homeiniilies
a1 . & selences. l'ereendl ooenildoe. Dead, Owlphlan
. Pﬁ. I | Behaul, Rhartda=, O g72rl /(80 BL3-3324.
ALGONQUIN 2357""" Na. ' Hoyel
CLME Wiss T-1T1

ATl afitkes Bpeed dedejopmeeitdl comprelimislion, |

reielisl, fEeceRdizal & inoler Trelabng for ELk |
Cerrifia] EefT. I:dde. Berruesan K Dragres |."|"'
grie, mEE AN eninp ectielll=s ACA, JEmsd N |

Daran. Mnnqull Rix 1, Ahinetandar, 'Wis .'I-IHII|

BRUSH RANCH ! *

fer. Haila e Tlawe Riflsvy . akiesl,
ianmla. harbpaci. art, (dlria; ILgl=g; fenoing. mim
HilagE. |E=nii dahide. & mbsle, dmda, Rl
meRvacking MRane! (01 T -877TE. Neesemb
Rica, Pema JUb2, Sants Feo W MW, 3700/

FARRAGUT NAVAL CAMPS

|

Ihiirs sETSTHIE |

i |%era Il
Flife, awiss. il

O Borw B-184 Toatlng.  fiklos Lrks 5Bl |
Pl |del. 25 sdifbmis. Al agesris, 3§ pirsie 5blhiehs

fiFita. Poil Approved susmner sehaal. Opess JTule |
E Pmiglig Farregwl Meval Tamss Bow LE, Tomn|

Il.r'u-l' M. 1. I'|I'.'."!'I 2FT) BT 2L

MAIHE Wi LDERMNESS

CANDE Mhals —Inlasidl sslsrsars smnns or Gase ) Lage arer Giadles 7-10. Nenf rlamde. Fioride In
'llr.p fripe Myperi gulde 3 3 or d wine Desr Jals | dividox] instrucios, orsshers fldlig. aiisercisa |
Ity el lalasids  F i 4 Wk T:|.|I[|- sdy nriimly beacs gl ml.ru Al mbr meali |
Ed-1F & rafm irigs for girls. Cagt. & W © tletol. Highiiat sesslos. Far rufaiog wrice : Bepast= |
Sedln, HH-I'I:l-ln-l ﬂr ﬂinld-':'. CT a2 | mant 22 I-u'l-w |i'| The-Hilly, Flarlts 19737 |

NATURE TREK

EIfWANRKEL Ity Canos tripe end ufher Bl
LR |II||II rlu-'l-.,'u.'l-:!u FEITH

g =il el
chbisEleg 15 medl] @ e o &8 Fr=i]. #aip
msif End prulmsloesl |.-|I 1r-:l Copll, Mowlw |
=g 1334 Dapd, &, Pelaiaa, Viprida 330277
cAHP. FIT‘T I ¥Yirmloks s WAergEacd
s, 2w |- 1S dkevrling
alillle M ewbhimlnd dbise. el teinls ||.i||-+
mamgup wresliing, fuotbsdl baslerhall, taseball
Trigen. cnoming Moeol, Tew £ wn sessiong w1 $3T0

4 Wriis Camp
#H:'J-li-:ﬂ'l. |

i TN
Eges O LR

Larelimel nrdm

Ea Juifie | oo igtie O] JHily E-Jul
PEL, Inl N, Chalham, WA "u i

SHAW-MI-DEL-ECA

MUYATE el #iipdies fnimi

Imnal & waber spirts TEiuring avall, Chsbsg oF terus
Frifn  mag J:| i, B0 melE-SRIEE. AR T
Eliwwe b i Allesghesny - Y, .0, Bex SANE.

l..hl'l'ﬂ.lurl 'l|"|l'...-1'.llll (3047 §40- 109, Ma=mbher ACA

TELLICO MTN. CAMP

T md

|'|r_|l|"

Te Vega andd to Quest |

LoEn W= Alsmad (M Ts
Vo mnd |77 telhiess Tawiling |
HEE] BNy i bt im loF
TEETE il . vy surkesnd  wei I|
IATIMEE sfnlr e as wcoad seanaiy
wmiES Ehe AR & mrtlasal Brrenl
iR WUEESE Gl an iy |-. |I|
e avad oAl fnoeibive |

s ssceilEcE (hrmisa 'l

Diawer W, P, 0. Sar 5H3. Sarmiailn, Fleeds 33574
FLORIDA

Agre cammpue 0l omi
Wikl Crrmebsa 0-12. Pallv aorrsd
Efactiei wudy lahils

RN TEaL
ACADEMY

o]

COBRIMTATIONAL |
College  Frem. 4D
ol sty nesy Dby
CievElcommEni =f
AbP-srid,  ifarmi Pl

Aihdetirs. Hapinlty am-disrimiustnery sdsnisslons
:.‘..‘.I'.i-.F“"' flax 1. Sarrenie I'-:. brpy |
HOWEY ACADEMY [//L0L7 serei

JUDSON-aARIZONA

BOARDING COLLEGE PREP COED

Accredited Prep and Gan- |
aral courses. Grades 1=12.

mants! Asading, Semeadial |
Maih. Epgalisys as a Fnd!
language. Weskond travel
All Gports. Soccer, Riding
Aiflery. Hemtithiul, informnal |
Wwestarn li's. Eatablished |
1928 Brochure, Henry N, Wick, Diraclor, |
Judson School, Box 1568 Scoltsdale, |
AT BB2SZ. 602-948-T731. TELEI. Eﬁﬂ-ﬂ-ll’.‘l

MASS5ANUTTEN ACADEMY |

ABITMMER ailidding |s Bmokr Mins Horselele® | L4059 50ED et Bdtinnl o7 @osepiahie statents of
Fline everpulne, Tedilh  Elice. (rini. Pemamneny. | Uy fiea, felor, national iF |l arlgly. GF, =13 |
Frafta Slesiflag. Math ® wwe $03L § whks B0 | Qheys Jro Dile Gr. B3 Sparial haly clases Spodts
= WEs Sl Cermber Wrrin Hanfaerd  Chrey.  Thr | Bslamilig  JEediiiE  JI0TY Haond  adieiifail =
H-:- M, ﬁ'l-'-l'-l-ﬂ-r Tll'll"Fllll'l T Wrtts Jahn M. Paimar, Adm, \'n’nulnl:u.'i'l.. a

Ea @51 '—...'llur:ll..'.'u ..|.' |.|.-':-|.'r,.i
TRADITION IN SAIL &% TMI Somfaostiomal tiries 512 Fotios o,
HOAT, i AN Play lelabdde Carilitenn, Salibug: Ssar | fssiliv, F -.u.'|_- ,','_-..-||,||I-I '||l__, item eElfom |_|
I'.I'I I-".ljl.l Ilri | '|_|||.I i RTINNNIEIE IR NESL) Rel]l Himefiiinii mimalbeii e |.|||-|||| ||.|_||. i
rrelta, Mlarineg Wakuarp Sak (18r poicls, Hpgeish Ual- | Cekalng Sanferd Gray, Prea, TMI Aradimy, Bas
JEH dlekhig. - BlErFEn nidana, Eed o Crps lamied. | i), HeesaPwalpr, Te=pessss T7070 Phoor:; BI85
Fraditian |n Sall. Bes 8000, Kan Dlego Cx 57106, | $17.52000

gmides T

dr

CARSON LON

CASTLE HEIGHTS

H.un. II.Illli

FISHEURNE

AMALL whoul Broad pram., P
=rlizis
dnm_ . Hox BEN-N_Wapepibkern, WA JI6E0E

Bovs’ Schools

FLINT SCHOOL aboard | ARMY & NAVY ACADEMY

FPULLY mocosfized RUMrary Sebusal on the Ysoific
Lessn. M ol ingth af Taw Angelss Bifvg
| soadiemile  emphasls, grades T-11  flamnr M1,
ILOrTY, Aak sl Siommar Camp Progreni. B W

| Gartsbad. GA. ¥2004

Iy adhvasle WO aach wl udhoen

w 'rlllltaru ‘b**a:lemg

F T ST T ine 1 fEw
o |'-!-."|I.n. Ui IR |:.-.gl e AT
ur Eadersmg Giatds B=1.2 and P L meer i
-.. 'I ] ﬂ i :_ || _|‘._. L

binn-2 iRty o H o e

F.O. Bas 100=% Fort Detiance. Voghnls 28451
Man Military Summer School

Breodon Bl

EECLUSIVELY imOI¥IDUAL CLASEES
FOR Tl UMCERACHIEVER

Prepaadiiong N mll achosls
dpva.  Bhramisel, fEnllanginglF
Aewllles prog. & Eoghmelas o
tha ésv@dermerdily telenied, Sines
F#3EH rifii ikl @lenilem  iu
Fi'almmles wilth isnguapne s
irg FoEl Hhadsl sl s
FLiEr  pinnodrerv | e pEELieEY s
178l Krandse Hgll Diiss hrEpers B8

dllemis, Semepie FO1SE 4T :I'I.-l-ll'l"l.

'y | 4

Small classas. Develop- | CAMDEN MILITARY ACMEMT

A FULLY morrerdltcd enllage preparstory 2B
19 I Capbulia'p winler e st b
Honoar HOTC. Low rete Misdends sdenitesd of

BRI EEGE isilar mEl el bF sl earigin Wrihs

Caf. L. P. HAkshar; EUl L] l‘.lrm:lnu B i

HILITANY
RO WOL

SECIINTETED Eilpsiies fhes skhols Tepe—ssiorl
idwllF, meprlslly. rpdrdmeilr. 1Low 49 =rm. bhrw £
IREwr Py -..:. I.||-||.'n| foilbepe 160e Chpkilas

|- LE = f TT rharscis mllEiEmE Thernll

Erge= ll.. ll.' Eu:h. _I!-I]- |"|:i.'lll ﬂlul:ull]l ||J F'l i T OEN

MILITANT
ACATNEMT

ll sirtE

Ll g -0 A
ilusly Lislp,. Deriver il
¥y himiling eyl

Ii-llq-r-n Tene. ITERET

B ITASY
LT R

S ETEY | I‘I'l.-'l
k= ik
E e

¥ Lnt

FiTLLY

Hid =T
Fch

riining

VLR
Rl -8
1 e .
=" 5 e |

Eelil rres=s

.l LT
E

12k
sl et patlen

—alljEly. Famisae pngrses.  Jheaal
4T I Uil REid, =g

L¥. I ihe Hbenandali YValle

EEey . 1Mcw
o |

[}




=

FARRAGUT NAVAL ACADEMIES HOWE MILITARY SCHOOL THE OXFORD ACADEMY

A complete sendnmin tog i | Deenhortairhs hecred.  Cilbens  Drag Dol
Nuval Srempn.  #siracorricuiar  aciivities, | o Spane, dee ewn Aorm
apnrie. Lirpder =13, =apambe e srbpol. | Camme f mb o YiemplkE o
wmnll olassen, Hagar Seved Sehool, Fullv Ae- | el ﬁh-" 44 Armpemy PL,
rimirtd.  Fanil. Biflery. Ssilimg, I"-I.:I“'I-ITI._- T R
Crlbege niidepes progrem. 2 waterfront looes
thima, Wrte far metelog. Adweils srudends of guy
Fiie, calar, mationsd ar akmie TG

KORTH: Bev L Tomi ®ieor, W MTER=T47 « J§-10]1

Tl LA RN

FOOTH: Ber L 5L Priertbarg FL 2010013 = MI-1ED TR --_-_ - i i
Horida Air Acodemy e eing s v
Preparing the Leaders of the sty st 2= i o

21m  Recrtiitd » [oliege
F'-I'|",.|-]|'El'ﬁ g Lammg Aauries -
Grades 1-12 & PG

indlcate grade Senlsad

Hlﬂ-tlll-ritﬂﬂ'.'
E-E{l W Saerine A
£y '|||:'r||-.1ll-:l Fla, 34311

2

LaSalle Emilumu |

I & =r Rehbs. O 513 Temiilil erad, tralibng. | Ors Stedent ) Oe Master outiesss, Bors 13300 of

=xprrlsl  IEsidling. | errmes or EEpErind Ynalllesee w0l aoedensdn d=
] 4 |, HaEm, | Fldlsidla, ar fissden atodems irepenng fng A men
illg. Cul: B, A am I'piverpblse Enler sovtime Thii Oinfard Acad-
Mpse, Ird. JE745 | smy. HI: warthraak CT S44RR

RIVERSIDE catemy

Tl #dmm el ll.-E'I.II.'l'pl.r- e e .
I'-':'iIuIth Frep h Gonersl. Grodes T-5]

T BEE -IIJ'- 1t

slilH W CTEE | OTC, Yearrmmend o s
mry =l des irgisd e inh e P i 'I::I-:I!'LI l:.rl- !li'u:m =ch. Hecialiy
shEEE i : i - d]ﬁrlm!nl!qr: ad mmiE-
n WirTe e : .|.lmu- rite Hirer-
i i mibertalicnt s i wride, B ll..'.'l-ﬂ-l-.. alnesrillv,
i Fepd Bin =Em i

Wsis s m wmirthr sl § el
Fall & Spring s W e Wil s

St. John's

summer Schoni §lavie lune 26 I Ext. 1884, Grd, T-13. Accred. Cullage |
— ¥ I prep. Struciured acdlely streispng char- 1

FORK UNION MILLER SCHOOL CNLLEGE FILET |V sciwer, leadership 'S initiative, Al sports. 1

Llady, ATER leep. wamd st #lertrleal dhep, Bhide | | Fihm I'FI'_ tent Monof ROTC, Dripver Ed L

MILITARY ACADEMY ol tadly tosm, drufring rosm. 8 soded | 1 Nos-Distrim, Write Dox NO ai, Delafisid, !

peachar methe Char LOuel pr. CAP/DEAF, e B-L0 | 1 Wi 3018 (414/548.3311) i

O TVNE WICHIECT FLAN lor pruder | {atajom: Wike Gchesl, Boy N, Charietieiiis, | ) I

17 imrwrees bmasi feal Pl et 1|1|I|,-.|1|I| :""'I-E' Or zall ll'-i'-ll l"li Illl S i e e e A i o

T il L 0w v Juharassn L e cameall w=d e e

I mesle 1 e Bsiadi abew ol Ny E fmelir-uls Jiv, el WL L

Nm=A, S m el Bilond gt =08 | agin BT kTl speta, Wl

= rEgpryriar imin Jos aw LTTE L L'ﬁ.* s 3-13
g bt iy o H-IEH:I'UEI SILITARY ACADENY 7. JOHN'S &= BIRCE LRAT

iEr 438 Mahes | ACCRADITELD I"Irnul-.l.il-'.ud:l'rlul.lllF'I.H'=|I-ll' (ol

Hallrgg, BUIN yi,  Nen-famrirams—m prdlage saaler New lijslgy Pamuoctss tanid & Al | jege  prege  JWTTR. ALL speetd Divisar Ed =AM

EFtE [Eriver B - Nbisle, tlaast Food Admls thesst pear. Ebiknrs

; !FJ' P - 10 e wrils sdmaabenn | LolF Ridtige Nono Tlesiies. Write) Cal, Ohartes | pe!  om-dluris Write Cul, B i Trarsees
Emi WL Ferk Ueees, Wirgineg [ 'Elrlhllnl' II! !I-II'| Mple, Bignisa,

Mn HEISE 0. Baw B10-Md. 82 Jakna, Baifine, Ran. #5740

HARGRAVE Iuodhsy Tl ac NORTHWESTERN IAS0AN WENTWORTH & 0T atens

Lonivafe il il e
Mlsdiblrd & Mow \o-Siaily progrume Kmghesis mm !I'EL‘" N AL attentlon Wy B0k

fl=id r--.u.- Greg | AUTTAKEE Wk Yoo Br BE et ihesl B

rubdliry & st iladmiine oif. Aviation, Blding prrismban.  Gir. T-18 . Paeeflsid (el pro- | FiEl hse, (6l Temie. FAA Fiping Tipg toarsh
;:—qer i ;-.._—.:,.:“I.:I'I,-_,J spurrte. Afr, o011 & I i g warEd Bvatiimi| Al spuicts  [ecremblies &6 I U] "ERHEE Team Canmprs ik Hem. Wil
Markills bk -darriminatsrr admistoms WA, | Uvities Inell sailing. teedie «Adbid. Be WL | nounger fars  ramp.  Seom-odierioe Gl ir__l_'!glﬂ.
ey 401, Chateem. ¥Ya, JAT) 0644372400 S0 8 Lake Shars, Laks Oesren, !qll__'!]_l;l Wil wash,, Lesisginn. WO E4067 o016/G8-20710

The educctional institutions listed in the Directory w

o] EEE N R P AT

il be pleased o send additional literature

to any Mational Geographic families expressing an intarest in receiving further informaton.

By mentioning The Geographic, your inguiries wil

| be assured the best possible attention.

| — - - Com— | — | —  — — e— | e—

i
Change of Address? |

Plegse print your néw address below: | |

AR

ANORELS

GIY, ETATE. EIP CODE ' |

And attach the address labal from your
Mational Geocgraphic Magazine wrapper be-
low, BO your records can be updated. Six
weeks advance notice should be given

Clip this entire farm and mail to:
NATIONAL GEOGRAPHIC SOCIETY
WASHINGTON, D.C. 20038

-
I
I
I
!
I
I
I
|
I
I
I
I
I
I
I
I
I
|
|
|

E
I
l
i
Paste Labe! Hare I
I
I
|
I
l

f

FDH 't'ﬂlIIt "SPORT AND FAMILY FUN

O EAEEFSIT wfelimwm wsle COSPFAL
l.l 1 T FI EITTE™} gkl WA
palt  epee e B sk Vi
NIRRT &k paadiey e i pEiln g
v il Il A Ee wmbipiy Wiy
itk b miws eem 0 6§ oexderi,  POLE
iINT & i FORTREIL iz & FETIES
o # @rer d [RCICET Bt

TRAYEL CRAFT

Fabulous Pordabls

NOW 5119

from Blﬁl
FREFAR KIT MEW
or Folding

Factery BUILT

5199

DACRON
Sail
Hig

5185

fram 5:’{41

Faginry Finkied

ACTION CATALOG
STARTLING
FACTS & FIGURES

Mol cewpon ar addreg

g:} jo: FOLBOTCORP. G 4TE

1
Chacleston, 5. C. 29405 |
Femrri — — ‘:
o Loy T :
I

ity I— 1 [ ]

—
e v G (N N IS ——— e i . | | — T —




Our engine sits sideways

When people sit in a Honda Civie 1200 or Civie CVCC
tor the first ime, thev are often surprised at the amount
of room nside.

[They discover that despite their brief overall length our
Civies have plenty of room for four adults. Plus luggage

space behind the rear seat.

How do we do 1t7 'To help solve the mystery, we took the
root and hood oft a Honda Civie CvCC Hartchback.

AS you can now sce, one reason for the Civic’s roominess
s the way the engine sits. Because it sits sidewavs,
instead of lengthwise, the engine doesn’t interfere with

HOMNDA CIVIC CVOC 4SPEED HATUHBACK



soyou dont have to.

front-seat legroom. Instead, it 1s neatly tucked away up
front, out of everybody’s wayv.

Of course, the engine in our Civic CVCC 4-speed
Hatchback is sitting prettv when it comes to fuel
economyv. ['his model got 42 mpg for highway driving,
36 mpg city, according to EPA estimates. | he actual
mileage vou get will vary depending on the tvpe of
driving you do, vour driving habits, your car's condition
and optional equipment. Mileage estumates are lower tor
California and high altitude cars.

Gertting back to roominess. We gave the Civic additional
space by giving it front-wheel drive. 'This means there 1s
no drive shaft to the rear

wheels, so the hump running
through the passenger
compartment 1s reduced.

So now when vou sit1n a
Honda Civie, please don't
be surprised that vou're

not cramped ftor space. And
that vou're not sittung
sidewavs. After all, 1t was a
simple martter to make our
engine sit that wav instead.

310N DA

We make itsimple.




Few waler projects are built without
conflict, ldaho's Dworshak Dam
WHS N0 exception. One side cited a
billion watt electric polential and ur
gently necded flood protection
Unhers objected to environmental
disruption. Who was right? The de

ciston was difficult.

The dam brought change. Fifty-
three miles of nver and valley disap-
peared. It blocked steelhead trout in
their upstream run to age-old spawn
ing grounds. [t flooded winter graz-
ing lands of one of our few elk herds
Deep reservolr waters brought man
nas, campers, toursts, Lnaccustomed
life style replaced the quiet woods.

But the dom has prevented flood
demage o homes and businesses
Power brought new jobs. better
schools, rouds, recreanon, louris
didlars and increased tax revenues,
Dworshak 's total economic contribu
non, an estimited 550 million o vear

Dworshak shows we can have both
wilderness resources and water
power. A 320 million fish hatchery
wis created to supplant the steethead
run and stock the reserviorr with rin-
pow troaot and kokanee. The elk
herd lost a grazeland. But, a new pre-
serve was estublished o replace it.
Heservoir walers opened up recrea-
tion in formerly inaccessible land

wWithout guestion Amenca should
respect its untamed lands. Some
wilderness should remain wilder-
ness. But we need power, too. All
kinds, Hydroelectne power doesn't
poliute air or water, it's reliable, con-
trollable, leaves no waste prodocts.
An wdeal power source, but there
aren {many sites left. We shoubd de-
velop as many of these power re-
ROUCes a8 prudent. stiving always
to balance drawhacks with compen-
sating benefits

Laterpillar machines work on land
COMServaluea angd water Manage el
projecis benefiting all Amercans.
We believe i developing natural re-
sources for the common need

1 here are no
simple solutions.
Only
intelligent choices.
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For outstanding
engineering achievement in television,
General Electnc has won an Emmy.

The National Academy of T:imﬂun Arts and E:Itnui has honored General Electnc
for'The F|rst Application of the Vertical Interval Reference (VIR)

Signal Svstem to Television REEEWEH.
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