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of the first proof of Noel Grove's “Super-
ships" article that appears in this issue
A part of it reads:

"At this writing, no supership over
200,000 tons has yet broken up fully
loaded. No one can predict the environ-
mental impact of such an accident. No
one seriously doubts that it will
happen.”™
Happen it did, off France's Brittany coast

on March 16 of this vear. The 229,000-ton
tanker Amoco Cadiz lost steering contro; at-
tempts to tow her to safetv failed. and she
broke up on the rocks—a coloszal whale of a
ship pumping her black lifeblood of 69 mil-
lion gallons of oil into an angry sea that car-
ried the pollution along morethan a hundred
miles of coast and fishing grounds. It was the
largest spill and potentially one of the most
terrible ecological disasters in history,

Noel and photographer Martin Rogers
were on the first Concorde flight to Europe
after the newscame, the grim culmination of
half a year's voyaging with superships inev-
ery part of their special world—irom Alas-
ka's Valder Narrows to the Persian Gulf

The tragedy poses a direct and serious
challenge to all nations that supply and rely
on oil, Unlike the Arge Merchant, a notori-
ous anachronism that dumped seven and a
half million gallons of heavy fuel oil off Nan-
tucket in 1976, the Amoco Cadiz carried the
best that modern technology could offer in
the way of navigation aids and operating
mechanisms, Still, she went aground, a vic-
tim of nature’s fury and disabled steering,
and left an impact that can onlv be com-
pared to one of nature's own calamities.

The vast spill that smeared the once beau-
tiful coast might have been in the shape of a
black question mark. The repercussions
wiere not only environmental but also politi-
cal. As an anguished young Breton helping
with the cleanup remarked: “We will leavea
chamber pot for our children. Thev'll man-
ufacture plastic birds with motors so that
kids can see what a bird was like."”

It has been widely speculated that the
conservation movement lost some of its
steam because of the demands of the energy
problem. It takes only one Ameoco Cadiz to
remind us that the guestions will not go
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Preceding pages:

On Toroweap Overlook (pages 2-3)
1,000 feet above the Colorado River, a
visitor baszks in North Rim salitude.

Flowing fast, flowing red with a
burden of silt from side canvons in
flood, the Colorado churns an inflatable
raft through Gronite Rapids (papes J-4).

Under a sift of snow, Mather - Point on
the South Rim (pages 7-10) faces across
the barely visible Inner Gorge and into
Bright Angel Canvon, which cleaves
the North Rim along a fault.

Brinkmanship of the most literal sord
accompanics a party ascending North
Kaibab Trail by mule (pages 71-13},

Although destructive to trails, mule trips,

begun in the 1380, remain popular,

Creating its own rockscape by
depositing calcium carbonate on
everything it touches, the water of
Havasu Creek (pages 14-15) models
travertine into fantastic shapes in the
fastness of the Havasupal Indian
Rezervation.
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T ONE TIME evervone at Toroweap
had an airplane, but that was before
Merribeth came alongin 1965 to marry
John., Now only half the people af
Toroweap have an airplane. Its name
is Pogo, It belongs to John Riffev, the

only park ranger there since 1942,

Mernbeth and John live in a stone cabin
that blends modestly into a vast solitude,
atop a scree slope about ankle high on a
1,500-foot canvon wall. John casually pre-
sides over 200,000 pristine acres on the
north side of Arizona’s Grand Canvon Na-
tional Park. For Dr. Merribeth Riffev, an
ornithologist, it's a well-stocked aviary,

The Riffevs have no neighbors: The few
visitors usually come by way of 5t. George,
Utah, turning right off Route 389 at the park
sign and driving down their 60-mile un-
paved driveway.

“Only got anowed in once,” John laconi-
cally volunteered. “1n 1948, Didn’t want to
go anywhere anvway. Weather was bad."

=X miles bevond their cabin Toroweap
Vallev ends—awesomely. Where it should
be, athwart its path, lies the Grand Canvon.

And nothing else. No steel guardrails, no
asphalt parking lots, no manicured paths
with starched rangers leading nature walks,

Your eves ricochet up, down, sast, west,
north, or south and see only a unique, sub-
lime natural spectaclé (pages 2-3),

Stand on the rim, if you dare, and vou can
look past vour toes strarght down half a mile.

Listen hard. You'll hear an insistent mur-
mur drifting up {rom the tiny squiggle of a
river down there. It criginates as a deep-
throated roar from mighty Lava Falls, con-
sidered the world's fastest navigable rapids.

Atriver levelthe Grand Canvon measures
277 miles (se¢ the double-sided supplement
map distributed with this issue), but up here
the rim wrinkles into thousands of miles of
unspoiled niches like Toroweap, where na-
ture can be heard, seen, and smelled unmo-
lested. Where vou can take vour soul for a
long walk—slowly. Where the canvon expe-
rience can seep into your memory to stay
warm and handy and comforting. More
than ever we need our Toroweaps.

Fortunately Congress provided for them
when it established the National Park Ser-
vice in 1916 and ordered that the parks be
managed “by such means as will leave them



unimpaired for the enjoyvment of future
generations,”

Preserving them is the sole responsibility
of the National Park Service, Increasingly
there have been charges, some formalized in
lawsuits, that it's not doing it very well in
the Grand Canvon.

The most unusual and important accusa-
tion is now before the U, 5. district court for
Arizona. The national park—literally the
place itself—is the plaintiff suing the Na-
tional Park Service, charging that misman-
agement of rver trips results in irreparable
damage to the environment and the public's
ability to enjoy the park. Such suits can be
brought when an organization, in this case
the Sierra Club, files as joint plaintiff.

O REPORT on the park and its problems,

I hiked, boated, and flew hundreds of

miles in the Grand Canvon. First I went

to park headquarters to meet Superinten-
dent Merle Stitt, whose name heads the long
list of defendants in the suit. He greeted me
with relaxed western hospitality—on guard
but not defensive. T asked if his manage-
ment of the park fulfills the 1916 congres-
sional mandate, After the briefest hesitation
he answered.

“MNo. I'd have to say no. Asthe visitors in-
crease, 0 do the demands for protection. So
we've had to set limits on camping, hiking,
and river running, We may have to set limits
on how many can enter the park. ™

A guota? The idea disturbed me: Perhaps
because when I firstsaw the parkin 1949, as
a student hoboing through the Southwest,
there were no crowds, Only 600,000 visitors
shared the view from the rims that year. A
negligible handful of us hiked the inner can-
van. Only & dozen adventurers challenged
the river rapids, Only a hundred people had
run the river in recorded history.

This July as many &s 200 people a day will
line up to take the trip, More than a quarter
of a million of us hiked into the canvon last
vear, while another quarter of a million
toured overhead by plane and helicopter. A
crush of nearly three million jammed the
two-lane roads and crowded onto the same
overlooks | used thirty vears ago. And more
are coming. The United States Travel Ser-
vice savs the canyvon heads the list of natural
attractions that Americans want Lo visit.

Merle noted that despite its apparent har-
diness the canyon's desert ecology is fragile.
Overuse and ignorance, as well as malice,
can damage it severelv.

He told me of one group of hikers who ac-
cidentally burned a lovely oasis in Deer
Creek Valley. Another party damaged
Rampart Cave's iron gate, and their torches
started a smolderning fire in the cave’s five-
foot-thick floor of Pleistocene sloth dung, In
the priceless depasit, 11,000 to 30,000 vears
old, were remains of extinct horses, cats,
mountain goals, and birds.

Ranger Marvin Jensen, inner-canyon
manager, admitted that the park wasn't
adequately patrolled and had become shab-
by from overusze.

“COhr trails are in poor shape, " he told me.
“Theyv're a safety hazard to mule trips, ['ve
only got nine full-time people, counting my-
zelf, to manage almost a milllon acres.
That's just not enough people to do what
needs to be done.”

To add to his problems, as many as 11
hikers a day with more enthusiasm thanen-
durance and good sense collapse and have to
be “dragged out” of the canvon.

ARY LANGDON, who's in charge
of backcountry reservations, warns
hikers thev're entéring a tough world
“Young guys who think they're in
great shape try to run down the trail and
back. They find the canyon's stronger than
they are. I found one guy haliway up the
North Kaibab Trail lyving beside a camp-
ground faucet—never saw anyvone so sick—
he cramped for three hours. He told me he
runs ten miles a day at home, but it took him
two days to recover.”

Some don't recover—usually because
they ignore good advice, Mary pulled a file
on one young hiker. When he was found
near death on July 12, 1977, on Hermit
Trail, his backpack contained a set of mo-
torcvele tools and a book on desert survival.
He had alreadv tossed out along the trail
three pairs of motorcvcle boots, a camp
stove, and extra clothes. He hadn't wanted
to risk theft by leaving the gear with his bike.
He died because he hadn't carried the rec-
ommended two gallons of water.

Mary's office issues permits for 360 back-
country campsites a day. For Easter week,
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requests had to be submitted between Octo-
per 1 and 5.to be eligible for alottery. Unly 20
percent of the requests could be filled.
Conservationist Rod Nash, speaking at a
park symposium, stated the problem sim-
ply: “Were loving the Grand Canvon to
death. We must protect it from its friends."

NE EARLY FRIEND of the canvon,
President Theodore Roosevelt, contrib-
uled to the destruction of its ecology by
tenoring his own sage advice. After visit-

g the canvon in 1903, he delivered an elo-
quent and spontaneous tribute

“In the Grand Canvon, Arizona has a nat-
ural wonder which, so far as I know, is in
kind absolutely unparalleled throughout the
rest of the world. | . . Leave 1t 25 it 12, You
cannot improve on it. The ages have been at
work on it, and man can only mar it. What
yvou can do 15 to Keep it for vour children,
vour children’s children, and for all who
come after you, as one of the great sights
which every American should see.’

Three years later be declared the canvon a
game preserve, and gave it national monu-
ment status in 1908, He returned in 1913 for
a mountain lion hunt—a popular sport that
eventually pushed the animal to the brink of
extinction on the Kaibab Plateau

With its major enemy decimated, and a
ban on nonpredator hunting, the mule deer
soared in numbers from an estimated 4,000
in 1906 to 100,000 in 1924, They munched
through meadows and forests with the effi-
clency of a plague of locusts. By 1924 deer
were starving bv the thousands. The pre-
park balance has never recoverad.

Nor will it. It would be something like
Humpty-Dumpty putting himself back to-
gether while all the king's men stomped on
him. Because the children's children for

To protect or deface: Every visitor

to the Grand Canyvon must be & ranger
of conscience. Park emplovee Trinkle
Jones (above, right; gently removes a
clay jar stashed in a cairn perhaps eight
hundred vears ago. Patched with a
thumb-size corncab smeared with pine
pitch, it probably served as a corn cache
for Indians in the canyvon. Some visitors
scrawl their own thoughtiess graffiti
across Indlan rock paintings (rnight)







whom Roosevelt wanted to save the canyon
arg here. We're hiking and boating through
the park with a Malthusian vigor that Roo-
sevelt couldn’t have anticipated. We wear
heavily on the trails, the ecology, and each
other's tempers

Clhver the vears people have come who feel
they can "improve on” the Grand Canvon,
In 1389 a railroad was planned to run the
length of the canvon at river level

A huge interfaith chapel was almost be-
gun in the 1950's; it would have seated 350
peaple facing into the canyvon from the South

Oldest evidence of man in the canyvon,
deerlike figures made from willow shoots
(above) have been dated as far back as
2100 B.C., a time when the megalithe of
stonehenge were being put in place: Today
mule deer (facing page) thrive to the point
of fameness In CANVON country

-

Rim. Hydraulic jacks would have lifted
Protestant, Catholic, or Jewish accoutre-
ments from the basement as needed,

In 1961 the Western Gold and Uranium
company proposed building a hotel on their
~otth Rimmining claim that would cascade
18 stories down the wall—offering a canvon
view from each of its 600 rooms

A Phoemix group, in 1974, wanted o
build a tramway from rim to floor so that
more people could enjov the wilderness.

Arnzona Congressman Bob Stump sub
mitted a bill last vear to revive the plan fora
Hualapai Dam, which would flood fifty
miles of the western Grand Canvon.

Despite Roosevelt's wish that there not be
“a bullding of any Kind Lo mar the worn-
derful grandeur,” a suburb of shops, motels,
and tacky government housing and facilities
sprouted just back from the South Rimto ca-
ter to the ever growing crowidls

Mow neither these facilities, the Park Ser-
vice, nor the park itself seems able to cope

Fordecades the " parks are for the people”
policy meant satisfving demands for recre-
ation. This left superintendents to stick their
fingers in cracks in the environmental dikes
o prevent floods of damage—usually with
hands tied by lack of funds and a public ig-
norance of ecology,. Growing awareness of
ecology and pressure from environmental
groups are changing the priorities. Superin-
tencent Sitt told me, “If I err in the balance
oetween réecreation and conservation, it will
e on the side of conservation,”

O EASE river congestion, the park staff
has suggested more people take winter
trips. That's what I was doing when the
Glen Canvon Dam stopped me
A group of us had been on the river two
weeks and were aboul to run Lava Falls
Rapids when a computer turned off the wa-
ter. Itz microminiaturized brain—pro-
grammed to see the rniver only as a force to
spin turbines—<losed the faucets in Glen
Canyvon Dam, which control the Colorado
River's flow into the canvon, The reservoir
level and power demands were down, and
conserving water seemed the nght move,
For a hundred people floating down the
river on Easter vacation, il wasn'L.
Marvin Jensen later told me, "Some of
them we helicoptered out, and some came as
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far as Phantom Eanch and hiked out That
was after we got the Bureau of Reclamation
to kick ussome water to sluice themondown
to there.™

When California’s summer heat has air
conditioners gasping for electricity, the flow
from the dam peaks at 30,000 cubic feet per
second. In late March we were getting only
about 900—not enough toget us over Lava's
boulders intact.

Park Scientist Dr. Roy Johnson and 1 had
planned toattend a boatmen's seminarstart-
ing in three davs on the S3outh Rim. We were
stranded on the same side of the river and
only fifty miles away, but to get there—if the
water didn't rise—we would have to cross
the river, climb 3,000 feet to Toroweap Val-
ley, bum a ride to the highway, and drive
200 miles, From Navajo Bridge on the

Port-a-blaze gives some comfort in &
storm to boaters marconed by low water
To leave the river's shore unspoiled for
others, wood or charcoal must be burned

in moetal boxes, and the ashes hauled ogt

park’s east side to Hoover Dam at Lake
Mead, 300 highway miles to the west, the
only way to cross the canvon is by footbridge
at Phantom Ranch (map, pages 32-4),

Host of our small nver party was Ron
Smith, owner of Grand Canyon Expedi-
tions. In hundreds of trips he had never seen
the water =0 low. Since we had no contact
with the outside world, Ron hiked out of the
canvon to check on the water

While Ron was gone, Roy held an im-
promptu seminar. The fickle dam that de-
laved our plans, Roy told us, was also alter-
ing the river's ecology for centuries to come.

*The clear, cold flow we get now won't
sustain most of the pre-dam native fish. The
Colorado River squawfish, a member of the
minnow family that can weigh as much as
one hundred pounds and reach six feet in
length, will soon be extinct here—if it izn't
already, Thev used to say the river was ‘too
thick to drink, too thin to plow.' Now it's a
trout stream.”

ITNESS the 12-pound rainbow John
Craighead landed a few days earlier
(facing page). Avid fishermen in our
group removed the barbs from their
hooks and pulled in and tossed back hun-
dreds of trout. One trout tagged in Lake
Mead reportedly was caughnt at Lees Ferry.
Unknown in the previously wild and muddy
river, trout thrive in clear water, cating the
egs and fingerlings of resident fish.

As Rov talked, he sifted beach sand—
pulling out bits of charcoal and other human
debris. A five-vear study concludes that the
annual swarms of 14,000 river runners are
damaging the canvon—perhaps not irrep-
arably but certainly enough to diminish its
enjovment for future visitors

At flood stage the river used to flush detri-
tus and plant life downstream and deposit
new beaches. Now thick stands of tamarisk,
an invader, congest the shorelines, and trash
15 collecting at an amazing rate on overused
beaches. Also piling up on the beaches, an
esthetic and health problem, 15 most of the
twenty tons of fecal matter produced by riv-
Er PASSEngers eVery year

“Some of the beaches here are as messy
and cluttered as a kid's sandbox,” Roy
complained.

1'he river study confirms that boat motors

National Geographic, Julv 1978



bother some wvisitors. Not only do thev
“mask the natural sounds,” the study
claims, but they also impede communica-
tions between boat operators and passen-
gers—preventing safety warnings. Com-
mercial motorboat operators counter that
the motors do nodamage and permitthemto
carry more people faster, cheaper, and more
safely than oar-powered trips.

When the Colorado ran free, an average
of 380,000 tons of silt passed the gauging sta-
tion at Phantom Ranch every day. Duringa
1927 flood, 27,600,000 tons were recorded
one day. Now there are about 40,000 a day,
and no major floods. The rest is collecting in
Lake Powell. The water no longer deposiis
sand but slowly hauls away beaches already
there. Since the reduced flows can no longer
clear debris brought down side canyons,
rapids will get worse.

At Phantom Ranch, 90 miles upriver from
Lava, I had talked with another Rov. Roy
Starkey works for the ranch. He used to
work for the U. 5. Geological Survey.

“For 20 years I took water samples and
checked flow and temperature every day,”
he said. “But 1 lost my job to a satellite.”

An automatic “fish"” now tests the river
every morning. A solar-powered radio
transmits the data directly to a weather sat-
ellite over Brazil, which relays it toa Virgin-
ia receiving station, which automatically
telephones it to the Geological Survey coms-
puter at Reston, Virginia, for processing,

All of this happens each morning faster
than Rov can turn off his alarm dock

ON SMITH returned to our rivercamp to
report that the water wouldn't come up
for several days. Roy Johnson and [ de-
cided to pack out

Fortunatelv for us, one of the few escape

routes oul of the canvon starts just above
Lava. It follows a gully in a near-vertical
3,000-foot slope of loose black volcanic cin-
ders. Under summer sun the surface tem-
perature may reach 200°F. In March it was
no problem, except that at times it was like
going up a vertical treadmill. The trail
seemed determined toshide to the river faster
than we could goup. The slope continued on
600 feet above the Toroweap Valley floor to
form a textbook-perfect volcanic cone called
Vulcans Throne. A series of eruptions some

Grand Canyon: Are We Loving It to Death?

10,000 vears ago formed the cone and near-
by lava cascades (page 48).

Volcanism was no stranger to the canyon
here: At several intervals beginning more
than two million yvears ago, lava poured into
the chasm, forming dams as high as 2,300
feet—high enocugh to create a lake reaching
back beyond Lees Ferrv, 179 miles up-
stream. T he last lavadam, 80 miles long and
perhaps 800 feet high, blocked the river
about 250,000 yvears ago.

After each dam was created. the lake
would eventually breach the top of the black
barrier and the river would resume its grind-
ing search for sea level, slowly wearnng
down and clearing the dam away.

Owr tranl finally led us to the Riffevs' back
door, and they took us in like the waifs we
were, John Riffey knew, but avoided, our

Big-as-salmon rainbows have invaded
since Glen Canvon Dam upstream lowered
river temperatures and trapped most of the
silt. The cold water that the trout require
could mean extinction for native species,

23



trail: “They say that slope sits at the maxi-
mum angle of repose, but sometimes it
doesn’t repose.”

We told John we had to get to park head-
gquarters. But isolation at his remote station
for nearly four decades—he's two years be-
yond normal retirement—nhas encouraged a
certain irreverence.

“Now why would vou want to do that?
You won't like it. They used to take us over
there every vear to trv to civilize us, but they
finally gave up on that."

John drove us back to the trail head that
night to check on Ron. He had planned to
join us but hadn't shown up, and & storm
was lashing the area. Blasts of sand tattooed
exposed skin. We reached Ron by radio,
safe—so0 to speak—down on the river. That
night, wind gusting at 80 miles an hour flat-
tened two tents.

The next morning broke clear. I won-
dered what had happened to the storm.

John knew: “Went back for another load
of =and."”

Could John fly us to the seminar?

“1 can’t, but Pogo could. 'Cept he doesn't
like it over there either—too crowded and he
doesn't have a radlo. He'll be glad to fly vou
around here though.”

ed to get in. Poge, an old two-passenger

Piper Super Cub, is 26 goingon 50, Iasked

about a bulge on the front of the wing.

“Guess he's getting arthritis.”

OK. But what about the box of mouse poi-
son John had just pulled out of the wing?

“Oh, Pogo's just made of light metal and
cloth. Last time he went in for a checkup,
they pulled three mouse nests out of his
wing. Sometimes [ hear them running
around in there. 'Fraid they might chew up
something important.”

Pogo's reliable, but a loose spark plug had
once caused the engine to cut out briefly over
the canyvon. “It was OK,"” John said. "My
hair was already gray."

John tied the window up against the wing
with cotton clothesline so I could take pic-
tures. Pogo twisted and dipped up and down
the vallev and the canyon like a teenagerona
skateboard. We passed the pine forests of
Mount Trumbull, which peaksat 8,029 feet,
and were eveball-to-rim with 3B (for Son of

lT SEEMED like a good idea until we start-
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a Bitch) Point at 5,600 feet. Pogo circled
around Mollies Nipple at 5,551 feet before
dropping to riverlevel so I could photograph
rangers on & burro study.

After landing, John replaced the poison.

OHN WAS RIGHT about the South
Rim. The congestion was a shock after
Toroweap. My reservation at the El To-
var Hotel had been given to someone

else. There was a two-hour wait for dinner.
A television in the lobby entertained guests.

Before coming to the canvon, [ had talked
with Barry Goldwater, Senator from the
Grand Canvon State. He had a plan to im-
prove the South Rim.

“T'd like to see evervthing—the shaps, ho-
tels, restaurants—moved five miles back
from the rim, even if it means tearing down
that wonderful old E]l Tovar Hotel. That
would be as far as vou could drive. Electric
or steam buses would take vou from there.”

He had winced at his suggestion to tear
down the El Tovar and thought better of it.
“I'd be willing to leave it but not as a hotel.”

When the rambling log chiteau was
opened in 1905, it offered the latest in ele-
gance, including electric lights, Recent
modernization—which includes signs in
Japanese—keeps it the Ritz of Grand Can-
van accommodations.

The Park Service hasno plans to move the
El Tovar, but it does hope for an expanded
public transit system that could replace
some of the private cars on the South Rim.
That's the only point on which its plan for
the South Rim agrees with Goldwater’s. The
Park Service's more moderate ambitions in-
clude moving most parking lots and com-
mercial operations back from the rim a bit
and tearing down the worst eyesores as they
become obsolete—all by the vear 2000,

Evervone agrees something should be
done, and many would support Goldwater's
plan to hasten the obsolescence with a bull-
dozer, but he's not optimistic. “I don't think
the Interior Department has the guts to face
up to the resistance it would encounter.”

The Senator can be forgiven if he feels
possessive. He's been going to the canyon
since he was 7—three years before Teddy
Roosevelt's death. He first walked to the
bottom of the canvon in 1919 when he was
10, the vear the canvon was deeded national



park status. Thirtv-eignt vears ago he be-
came the 70th person to run the river

He Flr‘ll'_'.'l.”.-:-T.;.:I'l"-'Eln;'.rl Morris Udall Apon-
sored billsthat almost doubled the park toits
present 1,218,375 acres 1n 1975,

Ironically, a decade earlier both had
sought to back up the river in the added
areas with the Marble Canvon and Huala-
pal Dams. A tenacious battle led by the Sier-
ria Club stopped construction. Now both
men are opposed o dams in the canvon
Goldwater admits that of all his Senate
viotes, the one he most regrets was the one for
(zlen Canvon Dam

RETREATED from the crowded hotel
bbby to the overlook from which I had
first seen the canvon. I've seen it often
since. T he magic never fades. But like a
first love the first visit can never be repeat-
¢d—and nothing can prepare vou for it
Forested slopes leading to the rims give no
warning. As you walk the last few feet, the
world suddenly sliges away, leaving you
hovering uncertainly over a f{orbidding
abvas. [t's as if nature has carved a monu-
ment Lo itseli—a majestic phenomenon that
hushes all but the most Insensitive
Crravity pulls at your soul. Your mind
reaches for something familiar. Distance,
depth, and time seem infinite. You sense
mare than =ee an apposite rnm far away

In gaudy rock lavers the skeleton of the
earth lies exposed. Without being told, you
know that down there he answers (o gues-
tons about the birth of the earth

Light and shadows flow among towering
buttes in perpetual slow motion with no two
moments alike—ever, When the weather's
at its worst, the drama's at its best. After
noon storms fester around sun-warmed
buttes and rumble from valley to valley
Ligntrung stabs at the peaks
crisp white thrusts, sometimes as flickers be
hind curtains of mis

The spectacle frightens some peaple. I

SOIMELTIMESs 1IN

Put into perspective, a visitor hikes
nto the narrowing cleft of Fern Glen
Canvon. Accessible from the river, side
canvorns offer springs and microhabitats
that husband bursts of greenery, from

primroses (o orchiios,




With a steady hand on Pogo & stick, North Rim ranger John Riffey eases his

|1-- |

watched a Japanese lady tiptoe to within a
few feet of a protective wall, lean forward,
gasp, and back away s clutch chil
dren’s hands. Men shorten their stride. For
some people a guick look, asnapshotortwo,
and they want out

several of Roy Johnson's river research-
= *-‘l l|-'.l' rhl- LEMInNnAr |"|||__"|I K 1L'1r.' ||;".'-
five years their study has taken on the status
i a4 minor industry. 1 hree dozen mvestiga
tors from twenty institutions have fed data
into compiters. 1he goal—a management
plan that would strike a delicate balance be-
lwien maximum river recrégtion and mini-
mum damage

MNow the recommendations are on rec-
ord. Like a suitor not quite suggesting mar-
—'::'Il' F':-i'!'I-i SETVICE DAaS 1SSUeil f

with a notice that it has
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and a half months 1o six months, and estab-
ishing a six-month winter It would
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All human feces, 40 tons per vear if the
user davs double, would have to be contain-
erzed and carried out of the park.

NEDESTRUCTIVE park visitor we all
meet along the riverbanks abides by no
guotas. Lhe bristly, clever, beloved,
obnoxious little African burro—aonce a

valued domestic pack animal—survived the
prospectors who brought him a century ago
Now wild, or feral, he has prospered at the
expense of the park-—eating vegetaibion,
trampling archeological sites, and carving
an eroding network of trails. Some say he
drives out native resicdents, most notably the
rare desert bighorn sheep

Since 1924 some 2,600 Equus asinus have

been shot by the Park Service, and itonce in-
tended to keep on until “all” were gone. A

Crrand Canvon: Are We Loving 01 1o Deatti?

canvas-covered two-seater through the canyon near Toroweap Overlook.

1976 report estimated “all” to be between
two and three thousand. A vear later an-
other study indicated only 300. Thiz con-
fused the issue but didn't lessen the pressure.

Ever since Jesus rode a burro into Jerusa-
lem, the animal hasenjoved a special status.
A biizzard of emotional “save the burro™ let-
ters made burrc-control ranger Jim Walters
an instant villain.

secretary of the Interior Cecil Andrus re-
sponded to the letters by delayving further ac-
tion until accurate statistics and more proof
of damage could be gathered

The proof, an intensive study, will cost
about 51,000 for each of the estimated 300
amimals. The average will go down during
the two-vear project because the population
will go up—to about 400—since man is the
proiific burro’s only predator in the park

i



I joined a team of rangers assigned to de-
termine the practicality of flving burros out
by helicopter. After considerable effort,
three burros were shot with an immaobilizing
drug. Two died. The other, slungin & cargo
net, was whisked away at great expense
(pages 30-31).

In another experiment, cowbovs rounded
up 12 burros from one of the more accessible
areas. At auction in Phoenix the animals
brought an averageof 511 a head. It had cost
#4350 a head to round them up. The experi-
ments convinced the Park Service that
thiere's still only one practical solution—the
burros must be destroved.

“This isn't a park,” lamented Walters.
“It's & damn burro pasture.”

The problem helped convince the staff it
wis running a billion-dollar business, with
millions of customers, while uncertain of the
quality or quantity of its assets—especially
in the 600,000 acres acquired in 1975. An-
other 390,000 acres may be added.

to & 2.8-million-dollar inventory and

resource-management plan complains

that resource-management funds have
been nil in the past and are still inadequate.
It admits that vears of neglect of the park are
apparent. It regrets that pressure groups
know more about the park’s resources than
the staff itself and spotlights staff inade-
quacy by stating, "At bhest thereare only four
or five people on the staff that would recog-
nize a Peregrine Falcon (one of our endan-
gered species) if they saw one.”

A ranger who would is Chief of Resource
Management Dave Ochsner, godfather of
the elaborate project.

“We have to remember this is one of the
seven natural wonders of the world, and
manage it accordingly. People come from all
over the world to see it."

He invited me to join him and Park An-
thropologist Dr. Robert Euler on a two-day
mventory of Cremation Canyon with mule
packer Stan Stockton as guide. . . .

A few days later I find myself high atop a
stumbling mule on the precipitous Bright
Angel Trail, contending with my latent
acrophobia and a general distrust of mules.

The trail drops 3,000 feet down a fault
line, crosses the Tonto Platform, and

“ N UNUSUALLY FRANK introduction
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plunges through Granite Gorge to the river;
& total vertical drop of one mile,

Stan means to be reassuring when he tells
me no rider has been lost since guided mule
trips started almost a hundred vears ago.

“A few mules have gone over the side, but
the riders have always dropped to the high
side in time to avoid the long fall,”

I'm reminded of lecturer Burton Holmes's
experience on a trip down Hance Trail in
1808 with several men and one woman. On
the “most awful” sections he dismounted
and descended in “the posture assumed by
¢hildren when thevcome bumping down the
stairs . . . neither the mocking laughter of
the men nor the more bitter words of sympa-
thy from the brave Amazon could tempt me
to forget that my supremest duty was to live
to give a lecture on the cafion.”

Captain Hance, his guide, referred to him
as the “lecturer who came down part way
like a crab."

“Couldn’t happen now,” Stan says, “A
quarter of a mile down the trail at 'cinch-up'
point everyvbody stops, supposedly so wran-
glers can tighten girths. Anvone who's had
encugh is quietly encouraged to quit right
there. A few do. One time a guv decided he'd
had it. He asked his wife—she wasn't quit-
ting—if she needed anvthing. ‘Yes,' she re-
plied, ‘a new husband."™

We are well down the trail when Stan tells
this story. He has assigned meto 15-vear-old
Pappv, said to be as safe as a rocking chair.
And, 1find, about as receptive to new ideas.
For most of his life Pappy has walked these
switchbacks nose to tail with the mule
ahead. When I lag behind to take photo-
graphs, it breaks his pattern, He warns me
he doesn't like it with a few snorts and a ner-
vous four-footed fox-trot,

When the rest of our group disappears
from sight far below, he rears up, gets the bit
in his teeth, and bolts, Before I can remem-
ber which is the high side, we are lurching
and rocketing around the switchbacks hkea
runaway train ina Buster Keaton movie. As
spon a5 he reaches the tail of Bob Euler's
mule, he clatters to a stop.

The other guys seem to be more than a lit-
tle entertained and impressed by Pappy's
performance, Bob, noting that Pappy had
all four feet off the ground when we rounded
the last turn, nicknames him Citation.

National Geographic, July 1978



Stan congratulates me. He savs I was
right not to get off. How could 1 with my
hand welded to the saddle horn? After that
episode we get along fine—when I stop for
pictures, Citation goes on without me

Un a summer dayasmany as 1,500 people
hike down the Bright Angel Trail. Millions
of hiking boots and mules’ hooves have
pround it into an eight-mile-long sandbox

N THE TRAIL I'meet agray-hared Indy
hobbling along on rented crutches. She
had broken a leg stepping off a six-inch
curb two days before

Vera, 71, and Beecher Terrell, 70, left the
rim at & a.m.. walked to the river, and were
returning the same dayv (nght). “We move
slowly, but we'll make it," Vera tells me
“We do it every vear."

(This past winter Vern wroteé me that she
had fallen into a bandstand while doing a
polka end had broken her back, but expect-
ed to be up and on the trail soon. No drag-
ouls, these two!)

We stop at Indian Garden, a campground
built around a spring, 3,000 feet below the
rim. [o provide shade, canyon photogra-
pher Emery Kolb 70 vears ago stuck cotton-
wood branches in the ground like fence
posts. Now a bi0-foot canopy of trees shades
the inner canvon's busiest campground,

Its name, Bob Euler informs me, derived
from 1ts former use. In 1582 the Havasupal
who lived along the South Rim were moved
into a 5 18-acre reservation in Cataract (now
Havasu) Canvon. A few stayed here and
grew corn, squash, and beans until their
eviction in 1911. According to children of
the former residents, President Roosevelt
personally asked them to leave because “he
wis going to make it a park for everyone,”
But at least two of the Indians remained
until the 1940%.

Before he became park anthropologist in
1974, Bob had worked with the Havasupat
on their land-claims settlement. Thev con-
stdered him a friend.

“When they heard | was joining the Park
Service, they were hurt,” Bob continues,
“They wanted to know why [ was going over
to ‘the enemy. ' Idon't think they've formiven
me vet. " Since they still feel the land was tak-
en from them unfairly, thev probably won't.
Before the white man arrived, they hunted

Crrand Canvan: Are We Loving [t 1o Dearh?

along the South Rim in winter and used the
inner canyvon for summer gardening and asa
source of water.

I'heir canvon s considered a wverdant
paradise by visitors (pages 14-15); the Ha-
vasupai saw it as a prison.® The park-
expansion hill of 1975 awarded them
185,000 acres of land, 84,000 of it from the
park. Various environmentalist groups ob-
jected strenuousiy,

When 1 visited the village, Wayne Sin-
vella, tribal chairman, told me, " The Sierra
Club thought our land settlement wasa Tro-
jan horse that would spew outdams and piz-
za pariorsin (Continued on page 40)

*Ser "Indian Shangri-la of the Grand Caovon,™ by
Jay Johnston, NATIONAL GEOGRAFHIC, March 1870
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“Be in good, healthy condition,” advise
Vera and Beecher Terrell, who vearly
hike from rim to over and back out
They stay th shape by dancing five nights
n week. And Vera has been a jogger for
twentyv-one yvears—since she was 50
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Assaulting a dilemma, park rangers
led by Tim Walters (lefl) begin an
experiment Lo remove from the canyon
fecal burros whose ancestors arrived
with early prospectors. While undeniably
appealing (right), the animals are also
destructive, cutting networks of erosion-
intlucing trails (below), strippine
vegetation, trampling archeological sites,
and compeiing for food and terfitors
with desert bighorn sheep and mule deer

Houtine shooting of the burros, Degun
in 1924, himally rased howls of protest,
prompling rangers (o iry immobalizing
darts instead of bullets. The plan: to see
if burros can be removed under sedation
Lol in time, MONEeEY, And MAnpower
very expiensive, with park budget and
manpower already stretched membrane
thin. Chatiook: not VErY |'.'J|:l."|.'.'i'.'-l|i£



he breath of lile expires from a burro

hit by an immaobilizing dart, even a3 Stan

Stackton (below attempts motth-to-

muzzle resuscitation, Of three sedated

in @ long days w ork . onlyv one hved to gl

i 5250-an-hour helicopter ride (right).
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Mapping (he canyon

ESPITEITS STATUS asthe natural attraction Americans
n most want to see, the heart of the Grand Canvon had nev-

er been mapped in sufficient detail for confident fizld use
by scientists or hikers. In 1970 Dr. Bradford Washburn, an
eminent cartographer and the director of Boston's Mussum of
Sclence, decided to remedy the situation. With the joint sup-
port of his museum and the National Geographic Society, Dir.
Washburn began the task that was to take seven vears, enlist
experts from Arizona to Switzerland, and require nearly 700
helicopter landings on remote sites

Although techniqoes such as aeriat stereographic photog-
raphy vield most of the detail on the map, precise measure-
ments must be made on the scene. Atop Diana Butte (left) Dr
Washburn and his wife, Barbara, make one such measare-
ment. For pinpoint precision, 4 laser beamed from & farshelf
(above) is boomeranged from reflecting prisms in fore-
ground, recording the distance within ¢entimeters

Rolling a wheel-mounted odometer, two assistants (right)
measare trails several times. If the distance does not match
within a few feet, the trail is walked again. The result of the
work appears as & special supplement 1o this issue.
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(Confinued from page 29)  thecanvon.” It
can relax. "We plan tougher restrictions
than the Park Service.” Time will tell

The two-day tnp to Cremation Canyvon
added six prehistoric sites to the park’s in-
ventory and for me a new appreciation of a
mule's agility. Nevertheless, on a subse-
quent trip with Dr, Euler I abandon Pappy
for a helicopter.

Bob, his wife, Gloria, and [ dismount
from our Pegasus where no mule and few
men have been, We camp 2,000 feet below
Crreat Thumb Mesa's north wall on an iso-
lated, waterless, hummocky sandstone ter-
race that extends for miles along both sides
of the river; it's called the Esplanade. Cre-
ated by marnne sands and wind-formed
dunes laid down a quarter of a billion years
agn, the hardened sandstone has eroded un-
evenly into a Brobdingnagian garden of
massive sculptures (preceding pages),

[ discover curved around the stem of one
toadstool-shaped masterpiece a miniature

granary with its stone door lving open as if
abandoned just vesterday. But here vester-
days are counted in centuries. In Europe the
Cruzaders were packing for their first trip to
the Holy Land when an Anasazi Indian here
was patting wet adobe into a vérmin-proof
storage cabinet for corn. The fingerprints
left 900 years ago are still legible,

Bob says that the owner probably moved
away about 1150 and posted no forwarding
address. He may have left the door open be-
cause he didn't plan to return—but no one
today is sure why

“You're probably the first person to see
this granarv since he left,"” Bob commentse,
“We'll name 1t Garrett Site.”

Officially it's Ariz. B:10:118, since Bob
had already logged another 117 sites in this
tenth quadrangle. But frankly, I like Bob's
name better

The christening party is attended onfv by
Bob, Gloria, and me, but a sunszet so gaudy it
would embarrass a roll of Kodachrome puts

Wilderness, everyone? Rubber “balonev boats” powered by outboards are put
in at Lees Ferry for trips into the canvon. To restore & sense of the primeval river,
plans call for phasing out motors and for more even spacing of boat trips

Narlonal Geographic, July 1978



# pink blush overthe world, helping to make
it @ memorahle evening.

HE NEXT DAY weendure asteadv buzz
of sight-seeing flights. They destroy our
sense of 1solation but leave no permanent
scars on the environment.

The routes of Dr. Euler's travels through
the canvon lie over his map like & net, an-
chored by 2,000 red dots that mark his sites.
Hiking with Bobislike touringa ghost town
with a doting caretaker. The faintest clue
can inspire 4 story so detailed it repopulates
the barren canyon with people from the dis-
tant past:

A vague saucer-shaped rocky depression
twenty feet across becomes a blazing pit.
Anaszazl women roast agave plants and col-
lect a molasses-like confection. A hunter
about § feet 3 inches tall with long black hair
and wearing & cotton poncho-hke shirt skins
a bighorn sheep nearby.

A palm-size shard of reddish clayin Bob's
hand grows in the mind's eve into a two-foot,
globe-shaped jug filled with water from a
spring a mile away. Nearby, a young girl
shells ears of primitive corn shightlv larger
than @ man’s thumb.

Bob interrupts my thoughts to relate how
archeologist Douglas Schwartz, twenty
vears ago, bégan studving two stick figures
found in & canvon cave. Each was made
from a single willow shoot split and twisted
into a deerlike effigy (page 20).

“We've now found hundreds in the can-
von,” Bob sayvs. “The oldest, with a 2100
B.C. carbon date, we excavated in Stantons
Cavein 1963."

Since the effigies are alwavs found by
themselves, the mystery remains—who left
them and why? Some are speared in the tor-
s0 with a small stick, suggesting that hunt-
ing parties left them as good-luck talismans.

We leave the Esplanade as we found it
Our footprints will soon fade. | hope some-
one in a hundred yvears comes upon the gra-
nary, still unmarred, and enjovs the illusion
of finding it for the first time.

The North Rim always seemed a bit mvs-
terious—Ilike arecluse who keeps to himself.
Onlyv 15 percent of the park visitors go there.
The “strip”—that chunk of northern Ari-
zona cut off from the rest of the state by the
canyvon—was one of the last regions in the

Grand Canvon; Are We Loving It 1o Death?

United States to be developed. Polygamy
survived there openly until the 1950's and
may still exist covertly, The tourist vear on
the higher North Rim lasts only seven
months because of deep snows. lis Canadi-
an climate sustains a varied and colorful al-
pine flora and 11 animals not found on the
South Rim. One of them, the Kaibab squir-
rel, is indigenous nowhere else.

It's 20 seldom seen today that it has been
puton the list of threatened species. Last Oc-
tober one darted in front of me on a back-
country trail, It looked more like a4 small
silver fox than a rodent loping through the
woods, Bigger thanan eastern gray squirrel,
it had a reddish back and a black belly, tuft-
¢d ears, and an elegant white plume of 4 tail
(pape 34).

The Kaibab squirrel depends for its exis-
tence on the ponderosa pine, nesting in it
and feeding on its pollen, seeds, inner bark,
and mushrooms that grow on its roots. A
cousin, the Abert squirrel, liveson the South
Rim and is just as dependent on the tree.

T Is BELIEVED thm during the Pleisto-
cene Epoch thev were the same animal,
Iiving in forests that extended completely
across the canyvon. Then the trees, unable

to adjust to the increasingly warmer and dri-
er climate, died out. As the trees receded up
to the rims, the family was split and the Kai-
bab branch found iteelf trapped in a forest
surrounded by deserts,

This fed a romantic notion that animal
species unknown to man might have devel-
oped on buttes isolated in the canyon. In
1937 the American Museum of Natural His-
tory welcomed the chance to find out.

They mounted an expedition to explore
the butte called Shiva Temple. The project
captured the public's interest. Facilities
were st up on the North Rim to flash the re-
sults to the world. One newspaper speculat-
ed that dinosaurs might be found,

When the party reached the summit, they
found a few Indian artifacts but no new ani-
mal species, They also failed to find the Ko-
dak film box that had been purposely placed
there for their discovery by Emerv Kolb,
The photographer, apparently miffed that
his offer to help had been refused, had beat-
en the expedition Lo the summit.

Finnacles such as Shiva, which help give
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the Lrrand Canvon its unique form. occur
mostly on the north side of the river. They
wiere not formed, asthe Uracked Larth soc
ety long maintained, when an uplift split the
earth ke a cake that rose too fast,

There's a logical explanation. Less mois-
ture [alls on the south side, and the plateau
Lthere slopes awav from Lthe rim. The Kaibab
Plategau on the north slopes toward the river
dropping more water from a higher eleva-
hon and thus causing headward erosion Lo
develop faster

Streams, seeking paths of least resistance,
often follow fault lines in the earth—as pa-
per tends to tear along a crease. L'he steeper
the =zlope of the stream drainage area, the
deeper and longer the side canvon erodes,
excavating vast amphitheaters and, where
canvons mett, leaving behind the pinnacles

Preston Swapp, a voung packer on the
1937 Shiva expedition, still lives nearby and
until recently grazed cattle on national forest
land in Kanab Canvon, Last fall Swapp was
forced to -:lj,i[:lﬁ'l'lr{ his operanon, He told me
why. "The Forest Service came inand did a
stdy. Said we were OVErgriaring.

“Mere yvours” | asked

i o

He maintained that the Forest Service
study tem had picked one of the drest pern-
s =ince his Father started grazing cattle
here 1 1906 to do its survey. Preston, a
guiet, well-tanned cattleman of 64 vears,
sl that catlle grazing was once an lmpoar-
tant industry here, but 15 now dyving out
Upper hanab Canvon 13 being studied as 3
possible addition to t ik

“They're trying to run us out,” Preston
complained. “Thev're taking away a man's
rights. They don't know what this countrny
will produce. If it 1sn't grazed, trash planis
such as blackbrush will take over the land
Those cattle don’t compete for food with

i

A riffle of limestone polished like marble
(above, left) seems a mirror image of the
rushing waler that shaped it A calcher's
mitl of a rock (left) holds a stone that,
when the water rises geain, will resume
prinding the pocket

Deer Creek (right) has exposed a
laminate of sancdstone as it takes the easlest
coiurse to river level






anything else down there in the canyon.”

Dave Ochsner knows overgrazing can be
a problem but sympathizes with Preston
Swapp's problems. “These grazing oper-
ations are a way of life—thev're a historical
or cultural resource—a remnant of the Old
West, if vou want to call it that, Mavbe it'sa
resource we should be protecting in our
parks. If that way of life goes, something
may fill the vacuum that won't be as good.”

Preston’s not optimistic. “1f the land goes
to the park, well be elimmated.”

N 15340 Don Garcia Lopez de Cardenas
and his small band of soldiers became the
first Europeans tozee the canvon. Finding
no gold, they were soon on their way, For

three centuries the canvon remained a mys-
tery, Other adventurers found it an impass-
able obstacle, and went around.

Finally Maj. John Weslev Powell arrived
in 1869, seeking neither gold nor a route
west, but the canvon itself—a vast unex-
plored regmion of the United States.® His
Civil War rank remained his title for life,
but Powell came to explore the canyon as a

JOIIFH K SRl

Fussy eater. dining on the inner hark
and seeds of the ponderosa pine; the
threatened Kaibab squirrel of the

North Rim is a prisoner of geography and
specialized adaptation, The changing
climate cut off its range to the south, and
its forest is surrounded by desert
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college professor sponsored by the Illinois
Natural History Hociety,

He conceived the expedition, raised the
money, and brought the courage and bril-
liance to make it a success. He also gathered
together a crew of nine frontiersmen who
shared his enthusiasm for adventure, They
were given little chance of surviving, and,
like him, none was paid.

His classic adventure tale, Canvons of the
Colovade, wasn't published for 16 vears—
and only then to fulfill an 18374 promise he
had made to Congressman (later President)
James Garfield in return for the Congress-
man's efforts to secure appropriations for
Powell's Bureau of American Ethnology

His captivaung description of the can-
von—enlivened by a harrowing litany of
near disasters, hunger, and desertion—has
made the book a basic reference work inany
river-trip library, But it wasn't essential
when I ran the river with Martin Litton—he
seemed to have it memorized.

Like a lntter-day Powell, Martin has be-
come something of a legend among river
runners. And like Powell, he also challenges
the riverin little wooden boats and hasinflu-
¢nced the development of this area (pages
46-7). As anevangelist for the environment,
the powerfully built outdoorsman was one
of the leaders in the successtul fight to stop
construction of the Grand Canvon dams in
1966. He still approaches anvone he sus-
pects of trying to damage our natural won-
ders like a Billy Sunday cornering asinnerin
New York City's Hell's Kitchen

All canyon river trips leave from Lees
Ferrv at the northeastern corner of the park,
To reach it, we drove across miles of barren
desert. Martin lamented its condition.

“When Kit Carson passed through here in
the 1860, the lund was protected under a
rich mat of native perennial grasses. Over-
grazing by sheep has removed not only the
grass and its soil-binding roots, but now, as
you can see, the topsoil as well.™

The Geological Survey designated Lees
Ferrv Mile 0 on the river for map purposes
whether you go up- or downriver. If vou go
upriver to Mile 12, vou encounter the Glen
Canyon Dam; go downriver to Mile 240,

*Sec “Retracing John Wesley Powell's Historic Voy-
age Down the Grand Canyon,” by Joseph Judge, NA-
FIONAL GEOGRAPHIC, May 1969,

National Geographic, July 1978



and vou will enter the still waters of Lake
Mead—after making the most dramatic
white-water river trip in the world.

We found the beat landing paved with
river rafts—eiant, aluminum-colored sau-
sages—Iin varving states of inflation (page
40). A passenger waiting for his ship to fill
wandered amaong our little wooden dories as
we packed our gear in the watertight com-
pariments—smiling and shaking his head.
“You gotta be ¢razv.” He must not have
known aboutl Powell's boats—orthenagain,
maybe he did!

E DEPART LEES FERRY with as

much dignity as we can muster. Sitting

two abreast, four to a boat, under flop-

py hats, behind sunglasses and white
sunscreen lotion, and wrapped in puffy
orange life jackets, we look like seven boat-
loads of teddy bears being rowed to a mas-
querade party.

Dwring this 18-day midsummer party
we'll endure hours of blistering sun in open
boats, be chilled by plunging through raging
S0-clegree rapids, eat sand on our pork
chops, and be obliged to shake our sneakers
every morning for scorpions, Rain falling
onto our faces will awaken us on strange,
dark, rocky shores.

But no one minds the little inconve-
niences, Like wearing tight shoes to your
wedding—by the time vou get there, yvou
don’t notice them.

The rim with its clutter of civilization
slowly riges out of sight and mind. Each new
bend in the river strains the imagination.
The river becomes an escalator to the past,
dropping us 2,200 feet through anever deep-
ening gash that exposes the earth's oldest
gealogic eras, From the side of our dory we'll
run our hands down the ages of time—laver
by laver,

In the guarter-billion-vear-old Kaibab
limestone, formed by the last Puleozoic sea
to cover this area, we find a fossil crinoid, a
disk shaped like a Navajo shell bead, Five
miles downriver our fingernails scratch a
line along the Coconino sandstone—laid
down as windblown dunes 25 million years
before that crinoid arrived. Thirty milesinto
our trip we stroke glistening water-polished
limestone (page 42). Soon we're walled
in by it, a 500-foot-thick gravevard of sea

Grand Canvon; Are We Loving It to Death?

creatures that swam into the region 300 mil-
linn vears ago.

Martin calls a lunch break at Redwall
Cavern ot Mile 33—a huge chumber carved
from this Hmestone laver called Redwall
(following pages).

“The rock’s not really red,” Martin tells
us. “It's gray. The iron oxide washing down
frum the shale stainsitthatcolor. " He points
to an unpanted gray scar eft by a recent
rocksiide,

At Mile 61 the Lattle Colorado adds its bit
to the big Colorado. It's a blue-white flow
and has the appearance—and the effect, if
one drinks it—of milk of magnesia.

On the sixth day we plummet down a
stairstep of rapids—Hance, Sockdolager,
Grapevine—until we're sgueezed into
(aranite Grorge, a mile deep mto the earth.

Streaked with pink granite, eerie fluted
columns of black Vishnu schist formed
ahout 1.7 Willion vears ago offer a macabre
view of the Precambrian Era.

Chur first rapids, Badger Creck, at Mile 8,
had been easy. The story is that Jacob
Hamblin, a 19th-century Mormon mission-
ary, caught a badger here, The next rap-
ids—more interesting—was Soap Creek.
When Hamblin cocked his fat badger in the
alkaline creek water, he got soap, not stew,

OR TWOWEEKS our dories, all of them
named for scenic wonders desecrated by
man, are drawn through lnrger and larg-
er rapids, each seemingly preparing us
for worse to come. And alwavs there's the
old-hands” threat, *Just wait till Lava.”

By Mile 178 the narrow canyon is widen-
ing again. A distant roar like a 747 jet liner
revving for takeoff puts us on notice. Soon
Vulcans Anvil—a tombstone-shaped slab of
black hasalt—Ilooms in midriver as if to
WArn us away.

Just-above Lava we climb the steep shore
to stare down upon the awesome, terrifving
spectacle. Like everything else in the can-
van, Lava's better than its reputation.

Below us it sucks the river into a narrow,
boulder-filled chasm, whipping it into a
maelstrom of muddy froth leaping asif to es-
cape its banks, Someone mentionsthat Lava
has flipped more boats than anv other rapids
in the park (pages 48-9).

Boatman Regan (Continued on page 51)
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Intermission in the dramatic 2. 200-foot descent of the Colorad
throuxh the canvon Is staged under the arch of Redwall Cavern

tabovel, 33 miles downriver from Lees Ferry. Evervwhere

pocked by footprints, the beach here became such an overcrowded
stopping place that authorities had to prohibit camping. As
recently as 1948, fewer than a hundred people bad run the river the
tenrgth of the canvon. Today 14,000 travel some or all of 1t vearly
writer-conservationist Martin Litton ||.-!I!I.'.I_I'|1l adapted the lines
of the Grand Banks dory in destgmang motorless boats for the
canyon's rapids. An advocate of nature undisturbed and leader of
rips, Litton faces the wildernes: paradox: As more people
come 1o understand and travel o i, they impinge on each ather's
solitary experience. “Even the peaple who care for conservation
must ration their use of wilderness, " hé savs. Long committed Lo
Lhe cause of-a pristine river, some of the professional river runners

have for vears conducted end-of-season "carrvouts™ of trash










.ast monstrous obstacle in the canvon's most dangerous
rapids, a giant wave lifis & dory (below) and holds it
suspension. Then. fs carsman O, C. Dale (bottom) breaks
through the wave, the boat nearly submerges before sgquirting free
Lava Falls, waorld's fastest navigable rapids, has been run

Fven this rage of water looks insignificant when matehed

against the canvon's scale (leR), The black cinder cone called

vulcans hrone was formed by volcanic activity about
) venrs ago. “what a conflict of water and fire ther

must have been herel” wrote explorér John Wesley Powell
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] Dale snapz a
slern w trz'.ir-"' ! 1- dh*r 5 ANVONe who camé
to see 4 boat flip, get away from here. We
don't even want vou around. [f there's
anyone here who says he's not afraid of this
rapids, I don't want huu in my boat.”

I-!'I]JIH.'-.]J'JIL the -F-'LL'Iil:I'I" set by Powell
who portaged 1-.'11::.. a few of our group de-
cide to walk around the rapids

If fear is the only requirement, 1 am cer-
tainly qualified to ride. From above there
Was no=C ._‘..'.I.'.-.-]l"llll. |.-|.] ""'l"'rl.ll'f" 5 tl.-l-rl.ll;l :l
our dory slides down a smooth tongue into
chaos, twent 'n'-l'-'_n-_-1 waves lazh us. Boatman
O, L. Dale yells an unnecessary, “Hangon!'
Cur boat thrashes like a wounded w h.1 e Lry-
Ing to shake a harpoon—plunging, broach-
ing, shuddering

I'he ru st an interminable 30 seconds

I-il’ a behind us, the teddy

f the life jackets and a few inhi-

*-J lons, .-lLIJ.-_E.'lLllT-ll.r' wiell into the night our
smashing victory: Dones 7, Lava |

sunrise comes late to the canyon floor but

not without a8 glorious preamble. On the

nighest nms to the west the sun Kindles &

glowing tiara of hght, A reflected pink blush

g 1
tlows down eastern walls, The raccoons
have finished their nightly patrol | '.hu
camp. A familv of covotes snarl and ln 1Tk ds

they scrap among themselves across the riv-
er. A golden eagle glides silently along a
ridge, hoping to surprise a careless shrew

N WEEKS spent crisscrossing the park, 1
often felt the cold flash of adrenaline and
fear as a foothold gave way along a steep
pitch, One bone-chilling mugger of a rap-

ids stripped me of camera, hat, sunglasses,
and my right boot. 1 suffered blisters,
bruises, and a cracked ankle, I've never en-
joyed a place muore.

1 would heal. 1 hope I left no scars on the
canyon that won't heal, because there are
lot of people comingtoseeit. They should al-
ways [ind 1t unimpaired L]

In communion with rock and light
wind and pool, a wader in the font of
MNorth Canyvon Wash can take home far
memaory those private epi] nhanies the

CH -_. LR B r:-|!|;_-_-|1. -|.|:.'_._ _|I:'_'_. L I'],... e
payment is required: Leave no tracs







Voyaaer's Historic View
of Earth and Moon

RESCENTS in the earth
and its moon are photographed in tan-
dem for the first tume by NASA s Vav-
ager 1 spi

our pianet, bottom, partally obscurnng east

ern Asia and the western Pacifi

Lt IO I flects much less Itght than earth,

engineers at the jet Propulsion Labormtony

in UCahformia enhanced the craft’s imaging
make the moon more vigible

. route Lo JUMLEr - ani

a dark void,

L ioucds swir! above

flata ti
=aturn, Vovagoe:
recorded data lor this remarkable picture

 when

=entember 18, 1977 (diagram, below
L Whis Ellometers :
miles) from earth, directly above Mouni
Foverest and well bevond the moon's orbit

T'ratled by a sister ship, the 313-lalogram
| -'-'_-|IIIIII-I'| Vovaeer 1 will !-l_:- i jllj'”l'.'
in March 1979 to scrutinize that pla

-\.|||'.:||

et ane
several of its 13 moons, Jupiters gravity
more than twice that of earth

ate the two spacecraft in slingshot fashion,

will acce

WA |J|;-|-:.".; Lhem toward a rendesvous with
saturn. Vovager 2 may then proceed to Ura
Arriving m 19s6,

Thus man explores

s,

.lll'lll:-lll

Ill"j.'ll!ll' his

W T Two Pioneer spacecraft are being
launched this vear to ||:'|-.!l|' kb ALMOS] hiree
of Venus. From high above the
1983, & space Shuttle orbiter wall faunch
two vehicies to observe the polar regions of
Lhe 18
orbit will extend man's gaze aboul seven
trmiess farther into space, perhaps to the
fringe of the visible universe

Meanwhile, the two Vovapers cruise on-

I-.I.II-_I :I -::

nein adadition, a telesy LI 1L SETIAS IRED

When their missions are complete
Lhiey will exit our solar svstem and embark
on interstellar space journevs that could last
millions of yvears. Il—somewhere, some-
how—spacefarers of another civilization
should encounter 4 Vovager, they will dis-
cover on board a phonograph record of ter-
restrial sounds and electronically encoded
photographs—some provided by the Na-
tional Greopranhic Society

Imaginge these bemnes, if vou can, listening
o sounds as dramatic as Beethoven's Fifth
as curious as crickets’ chirps, as
soft as a ks, and puzeling over pictures as
diverse as POTPOISES, Andean FIFS, .:"'l the
Sydney Opera House in Australia []

L
SVImphony







REGAL TREASURES

FROM A MACEDONIAN TONMB

By MANOLIS ANDRONICOS, Ph.D.

FROCEMEDE OF aBCWESLOHET; NTYTRMTY OF THERSA] C=TED

Photographs by SPYROS TSAVDAROGLOU

SROGET: Sl CRini1 dEEs “Fuil iFE Thed
HELFYT HUSELUNET pydsilh, OF mE&lB50H  LEFS Wl
PHINTIRE FEO& AN WH4TTNT TOEE JOP=CTL BLETH

EDNILE|SE FINEEFEOSE IO THE UM WDELE

One of archeology’s most intriguing discoveries, a
2.300-year-old tomb

the epic age of Philip Il of Macedon, father of Alexander the Great.

Al complex yields splendid relics from

Among the finds: extraordinary Greek wall paintings
and a gold casket holding bones that may be those of Philip himself.
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LITTLE DIRT AND DUST trick-
led into it, a rectangular black
hole. What did the darkness
hide? Emptiness—or evervthing

I dared hope for?

“Be calm, as calm as possible,” I told my-
self, But ] think my hands shook a hittle.

No question about my assistants, Miss
Styliani Drougou and Mrs. Chryssoula Pa-
hiadelli; crowding m for a look, they were
vizsibly excited, and with good reason. They
had shared in all the difficult work of the ex-
cavaution, and now we bad uncovered a large
Macedonian grave tied in to artifacts of the
fourth century 8.¢. Anunplundered tomb of
that period would be a unigue find.

We were about to climb down to see itsin-
terior. As it looked in the hour of burial?
With all the offerings for the dead in place?
Truly, an incredible moment was upon us,

The last shovelful of reddish earth had
heen peeled back from the roof of the barrel-
vaulted structure that had been burted sev-
en meters (23 feet) deep. Then, following the
practice of ancient grave robbers—who we
prayed had never found this site—we lifted
out a kevstone from the roof at the very back
of the tomb.

[ was first to peer in, by the light of a flash-
light. Moving the beam about, 1 saw a
square chamber; across the room, at the
front, 2 marble door led into the ante-
chamber beyvond (painting, page 39).

Almost underneath me I glimpsed two
groups of objects—bronze wvessels and
weapons in one corner; silver vessels near
another. Scattered on the floor lay decom-
posed remnants of wood and other materi-
als, among which shone leaves of zold,
Directly beneath the opening [ discerned the
covering slab of a4 marble sarcophagus,

I had to have a closer look at these won-
drousthings. Theladder and evervthing else
required to begin work were ready.

That was three o'clock on the afternoon of
November 8, 1977, in Vergina, a northern
Greek village now identified as the ancient
burial place of Macedonian kings. Of that
long line of monarchs, one had stood head
and shoulders above the rest—until hizs own
son eclipsed him.

He reigned 23 centuries ago, lost an eve
and was lamed in battle, and had & strong
appetite for (Continued on page 62)

CEDOIED sFmiwcs, 1Lk EALIDSwWESUr sifiosels FuBil

Clues to Kingship: Although no
inycripfion hay ver confirmed thar rhe
remainy of Phifip I1 lie in the valden
caskel, dixcoverer Manolix Andronicos
belicves the evidence painty to the
Macedonian king., who hod conguered
mast of Greece and was planning o
lead an invasion of Asia Minor when
he was assassinated in 336 k.C

Less than an inch high, an ivory
head (facing page) found in the tomb
resembles the face—hought 1o be

Philip's—on an ancient medallion (above),

The medallion portrait is adorned by a
digdem wsed by Macedonian rovalty and
much like one from the tomb (below),




8 Aegean

wiria

“"Evervithing 5 intact!”" exclaimed Dr,
Andronicas ax he lowered himaelf
tiranieh the roof of a buricd tomb ot
the Greek village of Vergina. His
Rashilight, trembling in ki hand,
vione. on regal treasures sealed from
fieenan eves for 23 centuries.

For several seasons the aithor
raaed been digging trenches into d
lurge, man-made mound, or
famttalus. on Vergini's outskirts. The
trmilins, e theorized, seemed a
[HRely buaril plave of Macedon's
Kings, who once reigned in anclent
Cereece (map, below lelt). Then, juse
as his 1977 dig seemed to be ending in
disappointment. he noticed a small,
older mound wneder the southwestern
slope of the “erear tumolus." On a
irrch e di gk i and, (o iy oy,
discavered two tombys., The lrger
(1). @ twa-cliambered burial vaulr
(cutaway, right), ix believed 10 be the

‘GREAT TUMULLIS -
SMALL MOUND. g

SOUTH e | NORTH

WIEW [5 TO THE WEST IN DIAGRAM AND PAINT ING

first unplundered tomb of ancient
Vacedonian rovalty ever found. The
smialler tomb (2) had been looted
bt featured extraordinary frescoes.
lin roofs cover the two tombs,
and a plastic shect shields another
promising site nearby (Y. The latter
could conceal the tomb of a third-
century B.OC. rider, Antigonus Gonatas
The author speculates that he
miay Nave badlt the tumalny over the
grecaller Durial mownd containing
“Philip' s tomb.’

TONENT TINISECS, NETHITEL DO









Repal Treasures From g Macedonian Tomb

(] i i
Foaitna af millennig encrists a rich

trove of bronze vessels and armor in
a corner of the main chamber—
yeen here exactly as the archeologist
discovered thom

Fhe laree circular obiect is a cover
thowgit by the author to have
encased a ceremonial shivld ar v ry
i :..'I:'II.I}. Berween the shield cover
and the tripod-supported bronze
vessel, at lefr. srands a perforated
pronze lantern. A bir of cleaning
reveals the lamtern’s ariginal luster
and exquixiie crafismanship (above).

Other objects yeen here include a
warrior 5§ bronge greaves, or leg
armor, lower right; fust above them,
the pold-and-xiiver digdem pictured
i cleaned condition on page 37!
and, fo the left of the diadem, the ony
Macedonian fron helmet ever
found. Brownish object, center
foreground. iy an ordindary though
ancient sponge—siill soft and
vepue P Tabi



LESCTINE ATHEMDN, E A, WUHEINGHN OF THEOR&LCSIE]

Royval family: Philip's fourth wife,
Olvmpiax {above), pave birth ro
Alexander the Grear, whose image the
aitthor sees in the xmall ivory porirait
(below) found in the tomb. Abour 20
vears old when Philip was assassinated,
Alexander ook his father's mantle of
conguest and flung it across the
Middle Eaxt and central Asia. Some
suspect that Clympias, extranged
from Philip, may have induced o
disaffected bodyeuard to murder him,

(Continued from page37)  rich banquets,
good wine, and women—he took seven
wives. Philip IT, whose 23-vear Macedonian
reign began in 359 B.C.. was endowed with
immense personal courage and powers of
leadership, and with a goodly portion of the
military genius that reached such phenom-
enal expression in his son Alexander. First
and foremost a politician, Philip was also a
cultivated man, one who surrounded him-
self with Greek artists; authors, and actors.

Tough, vet capable of being magnani-
mous, Philip sallied forth from his capital at
Pella to conquer or cajole the warring fac-
tions of the Greek mainland until he con-
trolled almost the whole region (map, page
58). His dream of standing at the head of the
Greek world virtually realized—he did not
subjugate Athens after defeating her, but
bound the city-state to him by alliance—
Philip turned his attention to the invasion
of Asia Minor.

In the spring of 336 8.C. Philip sent out an
advance army 10,000 strong, postponing his
own departure until after the summer maar-
riage of his daughter. But at the wedding
he was stabbed through the heart by an
asspssin's sword, the victim possibly of
a palace plot.

monuments and a wealth of pottery and

other artifacts from the days of Philip
and his roval successors. But the greatest
prize of all, an unlooted regal grave, eluded
discovery—until that November day in
Vergina.

Before that tale unfolds, 1T must back-
track. In the mid-1850" the brilliant French
archeologist Léon Heuzey, exploring Mac-
edonia, discovered in the northern foothills
of the Pierian Mountains the ruins of a glori-
ous colonnaded palace. The closest village
then was Palatitsia, asite adjacent to today’s
tile-roofed village of Vergina.

Heuzey returned in 1861 aboard a4 war-
ship that Napoleon III put at his disposal,
reaching the shores of the Thermaic Gulf
close 1o Palatitsia and the ruins, Alded by
the warship's spilors and some peasants,
Heuzév uncovered a flank of the third-
century B.C. palace and its once splendid
entrance. He also excavated a barrel-
vaulted Macedonian tomb with a beautiful

THE DUST OF CENTURIES buried

National Geographic, Julv 1978



Doric facade. It had been looted in antiquity.
Investigation at this important site, how-
ever, was not resumed for many vears. In
1937 Professor Konstantine A. Rhommos of
the University of Thessaloniki(Salonica) be-
gan excavating at Vergina, It was my good
fortune to be one of his student helpers.
Thenext vear we began digging at the pal-
ace, ascertalning its size at more than a hun-
dred meters long and almost as wide.

World War II interrupted the work at
Vergina. I went to the Middle East to serve
in the army of the exiled Greek Govern-
ment. Upon returning to my liberated coun-
trv four vears later, | was appointed Curator
of Antiquities 1n Veroia, which encom-
passed responsibility for Vergina also. In a
riather emotional state I went back to the
scene of my student expeniences, We found
mines planted in the palace.

Prominent at the edge of the village, a
large mouand, 12.5 meters high and 110 me-
ters across, rose in a pine-studded whale-
back. Heuzey had noted a crater at the top of
this “great tumulus,” perhaps acave-inover
the collapsed dome of a bured building.

ITH A FUND provided by the
W.ﬁr:hmlugicai Society of Athens, 1
began excavating in 1952, high
hopes fueled by vouthful enthusiasm. From
the crater we dug down seven meters with
no significant results. But the materials ex-
cavated left no doubt that the mound was
man-made. Greater funding was required
for a long-term dig, and so for the time 1
turned my attention elsewhere in the area.
A great many small mounds dot the plain
northeast of Vermina. They form a wvast
cemetery, unique in all Greece. Excavating
32 mounds here between 1932 and 1961, 1
found a treasure trove of clay vases, Tron
weapons, and bronze jewelry from women's
graves, I dated the objects between 1000
and 700 B.C. and published the results in
Vervina I: The Cemelery of the Mounds. 1
knew that further volumes would follow,
Professor Rhomaios had resumed his
work at the palace, but he was getting on in
vears. So two vounger professors at the Uni-
versity of Thessaloniki took over—George
Bakalakis and I. We uncovered the ruins of
the entire palace, inits day one of the finest
buildings of the early Hellenistic period.

Regal Treasures From a Macedonian Tomb

Now I could return to my original desire,
excavation of the great tumulus. In 1962 and
1963 1 dug a large ditch (about 35 meters
long, 15 meters wide, and 11.5 meters deep)
from the eastern side toward the center.
Once again T unearthed little of value, but
found broken pleces of marble tombstones
among the debris.

I began to think that the city hére must
have been an important cemter of ancient
Macedonian civilization. But which one
was it? Heuzey presumed this place to have
been Balla, a town known only through rare
references in ancient writings. However, 1
was nagged by doubts.

the fall of 1976, 1 set out to open a large

area near the center of the mound,
reaching down to natural ground level. Us-
ing heavy earth-moving equipment, wedug
a trench deeper than 12 meters. We found
nothing. Then, east of the mound’s center
and about four meters below the surface of
the slope, we suddenly began finding pieces
of tomhbstones. Thirty-three pieces fitted to-
gether into one gravestone bearing an exqui-
site bas-relief athlete and an inscription,
Other pieces bore only names of the dead. 1
dated all these tragments to the fourth or be-
ginning of the third century 8.C.

But who could have committed such a
spcrilege as to smash the gravestones?
Greeks, even during their fiercest encoun-
ters, respected the graves of their enemies.
Puzzling over this question, [ recalled the
theory of Professor Nicholas Hammond, the
British scholar. He maintained that the first
capital of the Macedonian kingdom, Aegae,
was not, as commonly believed, in modern
Edessa but at Vergina.

I consulted Hammond's ancient sources,
Thus, in Plutarch, I read how Pvrrhus,
third-century king of Epirus, had invaded
Macedon, defeated Antigonus Gonatas,
and conquered many towns—including the
old capital, Aegae. There, according to an-
cient tradition, Macedonian kings were
buried. Pyrrhus left there a garrison of mer-
cenaries from Gaul. Plutarch goes on to say
that “being insatiably desirous of wealth,”
they dug up the tombs of the kings, sacked
them for riches, and “insolently” scattered
the roval bones to the winds.

SE‘I.-’ERA_I_. YEARS PASSED. Then, in
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Here was an invaluable clue, It nurtured
my thought that the (zauls not anly plun-
dered the roval tombs but destroved the
cemetery as well. Indeed, all the tombstones
[ discovered were older than 274 B.c., when

the sack took place. Hammond therefore
was right, 1 decided, and Vergina could be
identified with Acgae.

We can surmise, when Antigonus recap
tured Aegae the next vear, that he toak an
interest in rehabilitating the

[t would have been natural, too, for him

foval tomibs

tio forestall future looting of intact tombs,
and of his own intended resting place,
Therefore, | reasoned, he may well have
mven instructions to have the area, upon his
death, covered under the massive 12-meter-
deep mound. 1 had written in 1976, “If all
these hyvpotheses are true we can hope
for the most incredible reward in the course
of the excavation: the discovery of the
graves of the Macedonian kings. "

| 'hese were my expectations when | began
to dig again on August 30, 1977, After 35

S ffona! Geo :_-.I'r.lllr,n':ll._ STulv JG7R



davs of work, and after removing aboul

18.000 cublc meterz= of earth—almost
40,000 tons—I réached the natural ground
level near the center of the tumulus. 1 then
drove five test trenches. Nothing. The so
was undisturbed, with no evidence of con-
struction or human labor

REATLY DISAPPOINTED, I re
signed myself 1o waiting until the
following summer. I was preparing

the ground for that later excavation when,

Reeval Treasures From o Macedonion Tomb
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A ndronmcaog,
evidence from the toeme with Known
misforical aata, "'UH be the firsi to
anniance any facly disproving nm
fivpathesis thar the tomb iy Philip's,'
g selys, Bl aoeoardine (o omy Findines
the arfifacts date from between 300
and 325 B.u

and Philip was the only
Macedonian king 1o die in that period.,

Eramining a magnificent golden
guiver (left and above) found in the
antechamber, he asky, "“"Whea else bhut o
kfrtg wotld own thas?” Next o i e twao
pregves. One is shorter than the other
and we know that Philip was fami

sucldenlv, I noticed that the southwestern
slope of the tumulus enveloped an older,
smaller mound (diagram, page 58). Diggng
into it, we came upon the corner of a wall
that was roughly covered with lime plaster
on one side and on the narrow top. Finally
we had found an undisturbed structure In
that enormous mass of earth!

searching nearby we unearthed well-
defined rows of large stones, clearly the
loundation of anolher butlding. Probing the
ared further Continued on page 70 )






A second mystery: Within the antechamber of th
tomb gnother sarcophagus (left) was discovered,
clightly bigger than the one in the main chamber,
which held the large polden casker. Artop the covernng
vlab lay decomposed feathers—possibly a glicen’s
trappings. Pushing aside the cover (Lop), Professor
Andronicos disconvered another gold casket, also
dizsplaying the Macedonian sunburst svmbaol bul
sarmewhal smaller than he one he believes 1o b
Philip's, Within, he found purple fobric threaded with
gold (above) wrapped arownd ¢harred bones—periaps,
the professor suggests, those of Phiflip's last wife,
Cleoparra, ohief rival of Civmpias. According 1o om
ancient source, after the death of her polygamons
fsband, Clvmpiay kitled Cleopatra and her infant "
dragging them over a bronze vessel filled with fire."
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Bonex of contention—ihi
cremated remains of Philip 11
of Macedon, according to
Prafessor Andronicos—lay
wrcdisturbed within the larger
of the two gold caskets for 23
centiries. Thoueh somewhal
charred from a funeral pyre
the bones were |:J|"'."'||'l"|:'-'.'|'||_'|
carefully washed, perhaps with
wime, then covel rd with @
gifden W redath of oak [leaves
ard aoorns,

yrrong e fragmernls were
wo teeth, which an anthro-
polagist savs belonged 1o
q micn past hixy early thirties
Philip died at 46

Blue and purple stainy on
vomie of the bones and o 1
loor of the caskel were caused
by the disintegration of the
rr:'!n"_l'.'nl-l' fabric that W e[t ¢l
fhe Dones,

But are they Philip’'s bones’
Lack of proef has led some
i ||.'.-.'.!'-_i'|"'. e i Palien LF§ e
professor's identificarion. 1He
fact that the main chamber aof
the tomb was less lavisk than
might be expected his also
sown doubix. Dr. Andronicos
codinters thar, since Philip was
assassinated with the possibie
complicity af CNympias, the
burial may have raken place
hastily, without time for thi
usual finishing ioiches on rhi
romb's fnner walls

Whoatever the alfinmale
tdentification, the find ar Verging
FETILTIAY rr.lrrr.ll_.".'.' (1 -'h'r-'L-!IF.'-*.'l

e ie r'|'41:._'_| A




(Continwed from page63)  wediscovered
vet another building, a small masonry tomb,

We had found three adjacent structures!
One had been destroved, except for the
foundation, but carefully laid out next to it
were beautifully carved marble pieces from
its superstructure. This was tangible sup-
port for my hvpothesis that some attempt
had been made to bring order to the chaos
caused by the Gallic mercenanes.

HE SMALL TOMB was well con-

structed. It had been opened and ap-

parently looted, I'm convinced that the
grave robbers thought this was he tomb of
the tumulus, Looking no further, they failed
ta find the grave I believe to be Philip’s, Un-
covering the small tomb, we experienced
unexpected joy, The entire upper part of the
northern inside wall, 3.5 meters across,
bore a magnificent fresco. A man of noble
bearing holding a scepter is driving a four-
horse chariot, or guadriga. In one arm he
holds a beautiful girl, who is straining to
gscape (page 34),

The painting’s theme was unguestion-
able: Pluto, god of the underworld, was ab-
ducting Persephone. The power of the
drawing, its stunning compesition and sen-
sitive coloring moved us deeply. More im-
portant, we were seeing a rare example of
Greek wall painting of the fourth century
B.C., an art stvle that so enchanted the Ro-
mans that they imitated it on the walls of
their homes and in their mosaic floors.

We know from the writings of Pliny the
Elder that this subject had been treated by
Nicomachus, a famous fourth-century art-
ist. Ithink we are on solid ground in attribut-
ing to him this incomparable painting.

Two other walls of the tomb were deco-
rated with paintings—a seated woman on
one wall (page 74) and a group of three
female figures onanother. The single figure
may be the lady buried in the tomb, or
perhaps the goddess Demeter, mother of
Persephone. This assemblage of female
likenesses and the finding of ivory comb
fragments make me virtually certain that
this was the tomb of a woman,

Returning now to bare the plastered wall
that we had encountered first, we found a
clump of potsherds and burned bones of
small animals, possibly birds. Potsherds are

70

archeologists' most important dating tools. 1
believe these came from vases made about
340-330 B,C., certainly before 325 8.C. Can-
struction of the wall was typical of the same
period. We were now sure it was the front of
a large tomb.

As we uncovered the facade, the end of a
[rescoed surface came to Light. When we
cleared away the earth, an unsurpassed
fourth-century B.c. Greek composition
stood forth. The painting, spanning the full
width of the tomb, showed a hunt for wild
boars and lions. Three hunters holding
spears and five horsemen and their dogs
pursue the game in a winter landscape, the
season signified by three leafless trees (page
72). The rendition of the figures and the ex-
cellent perspective and coloring reveal a
great artist—possibly Philoxenus of Eretria,
a student of Nicomachus.

Until these thrilling discoveries, only a
few fourth-century Greek wall paintings
had been found. But several Roman copies
and mmitations in Pompeil, Herculaneum,
and Boscoreale suggested their beauty. Of
immediate significance, the quality and
scale of these frescoes alone suggested that
the graves that they decorated were roval.

As more earth fell away from the facade,
the metopes and triglvphs emerged, the lat-
ter in a brilliant blue pigment. Two Doric
columns and two pilasters supported this
entablature; they were made of limestone
overlaid with snow-white plaster.

When we reached the central entrance,
we gratefully obzerved that the elegant mar-
ble doors were still tightly closed. The prob-
ahility that the grave had not been disturbed
was now greatly increased!

posed a problem. The massive doors

could only be opened from the inside,
and then only if the entire facade were exca-
vated. We decided instead to clear the roof
and then emulate the ancient grave robbers
by removing a keystone.

Near that entry point we found bricks
from & square enclosure that had collapsed
under the earth's weight. From the rubble
we eased out two iron swords, the point of a
Macedoman spear, and many iron bridles,
all burned. In the Homeric tradition the
weapons and stable gear, retrieved from the

EHTER_ING THE TOMB, however,

National Geographic, July 1978



Reval Treasures From o Macedormian Tomb

A warrior's heart once
beal within Inis corselel
ar bexdy armaor (above),
seen fust ax it was found,
Crcvicden adirnmienly in

the shape of lons’ heads
(ving beside the piece af
drimor. were |Irh!':'." resfored
fior fheer ot rinal

lusier (left)

The corselel itset]
Crsists ||_,‘ [rir |"l|'rJ."r".'.
covered with cloth and
I'q'r].l'.lllq'J' o the oiilside
and cloth alone on
the inside



funeral pyre, would have been placed upon
the grave following the bunal

I tnal the
tomb and entered. W hat emotions and as-
tonishments fell pell-mell upon us!

As i other barrel-vaulted tombs found in
Macedon, the main chamber, in this case
4. .46 meters square, was linked with the
;-.II-]'EI_IL".'.'I:..-I.l -u1]'l.||.|l'|' .-I|I[I"I'I:I.:.'-|!'|.|'II'|I |I".' ﬂ1r!f|lt{'
doors hung from bronze bolts,

The funerary objects had been placed on
cither side of the sarcophagus. In front of i
lay scattered remains ol one or more pleces
of wooden furmiture. Among these [rag-
ments of what may have been a wooden bed,
we [ound sheetsof ivory. These perhaps had
tormed an ormamental band on one side ol
the bed. From the same side, or possibly
from a wooden box laid on the bed., had fall-
en a decoration of wvorv-and-gold human
figurines only about 15 centimeters tall,

v,-as | have related, we openec

udging irom Lthe intact heads, which meg-
sured two centimeters hagh.

Personal belonmngs of the deceased came
to light: his body armor, sandals, greaves
(leg armor), sword, scepter, and-—most sig
nificant—his regal diadem, or headband
These had probably fallen off the bed as the

wod] decaved

FANDING with mv back to the

door of the chamber. | saw in the left

rear corner a cluster of bronge vases,
and by the rght wall another group, most
of them stlver. With the wvases we also
found the dead man's armor and weapons
i, points of spears and javelins
one spearpoint still stuck 1in the wall—as
'.'h-'i‘l

1
) :
o =FEHE

as the first Macedonian iron helmet
ever found. Near it lay a besutitul sword
in i sheath of wvory and wood.

-rl'll' III|I1'| AN, OF o HT'-I:"Jr"!. :lrlli ‘-I'Iil'tlll

fonched by suntight after twoomillenmia, the facade of the tomb bears a tinm

dimmed fresco aoross its eniablature. The barely visible painting depicts tire

funters with spears and five horsemen with dogs parsuing their preyv, wild

boars and lions. Thix and theee other paintings discovered in the adiacent tomb
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are quite unique. A small gilded plate with
a depiction of Athena in relief, e1ght golden
lions' heads, and polden bands and rnings
brighten the corselet's surface. On a leather
fringe at the bottom, 36 strips of the same
metal, adorned with fine palmettes, add to
the sumpluous decoration of this priceless
relic (page 71).

While the corselet lasted out the millenma
in relatively good condition, the shield,
which must have been built on a frame of
leather-covered wood, had disintegrated. 1t
i& possible to imagmne i, though, from the
surviving pieces. The outer ring was fash-
wned of Ivary mmlaid with & wave pattern of
dark glass. Concentric to that was a round
golden band, and the center of the shield
must have displaved a small figure of Victo-
rv in high relief, made of gold and ivory. The
shield's grip was of gold-plated silver that
ended in palmettes. Un the top rode a pair

of winged Victories in repoussé. Such an
impressive and delicate work of art, 1 be-
lieve, would never have been exposed in ac-
tual combat. Rather, it was encased in a
bronze cover, which we had initially taken
for the shield itself

The weapons bore witness that the tomb
could not have belonged to a commoner;
theze were valuable pieces, made with su-
preme skill and care.

HE SAME OPULENCE and superb

quality are réevealed in the slver ves-

sels. Aside from the rosettes, the wave-
ke moldings, or kymaita, and the palmettes
that cover their surfaces, almost all the ves-
s¢ls show at the base of their handles small
decorative heads in relief. Heracles, Pan,
Sileni, and other figures offer us wonderful
examples of fourth-century B.C, Greek
metalwaork

Kingly cache of vessels, many of finely wrousht silver, lay in a heap againss
the north wall of the main chamber when Dr. Andronicos entered the romb.
“Incredible! Marvelous!™" he murmured when he first glimpsed the arrav, which
included more than 70 objects of pold, silver, bronge, and iron—masterty
exampes of the ancient art of Greek metalworking.






O our first day in the tomb my assistants
and I had simply noted and marveled at all
the vigible splendors. The second day, try-
ing not to disturb anything, we measured,
sketched, and photographed.

Only on the third day did we open the
marhle sarcophagus. When we lifted the
covering slab, we gasped—an urn was what
we anticipated. There lay a larnax, or cas-
ket, of solid gold, measuring, without the
legs, 40 centimeters long, 33.5 wide, and 17
high. The casket and its contents weighed
10,800 grams, almost 24 pounds. The lid
was embossed with a sunburst, or star with
ravs, while the sides were richly chased with
palmettes, rosettes, and vines.

ITHIN, the burned bones of the
deceased lay as clean as if they
had been washed, covered witha

golden wreath of leaves and acorns from
Zeus's sacred tree, the oak (pages 68-9). Two
teeth, a molar and a wisdom tooth, have
been judged by an anthropologist as belong-
ing to a man of more than 32 years, (Philip
was 46 at his death.)

A deep-blue color suffused certain bones,
and a purple tint stained the bottom of the
casket. These hues, our experts said, came
from disintegration of the purpie cloth with
which the bones had been wrapped,

Surely our discoveries had reached their
zenith! But a still more thrilling surprise
awaited us. | have noted that the wooden
bed or piece of furniture bore adecoration of
gold-and-ivory figurines, deduced from the
heads, arms, and legs that we found in the
rubble. I had at first looked at these relics
quickly. But when I examined one of the
heads more closely. 1 could not believe my
eves: It was an excellent portrait of Philip.
Here wasamature man with asomewhat fa-
tigued expression, an injured eve, but clear-
Iv with great strength of character (page 56).

Shaken by my discovery, I picked up a
secontd head and searched it carefully. It
seemed impossible that [ could be mistaken;

this was the most beautiful sculpture of
Alexander the Great that T had ever seen
(page 62). Hiz neck stretched and turned, his
vivid eves looked upward. A third head
resembled him, but belonged Lo a woman.
This must have been Alexander's mother,
Olympias. Of the other two heads, one wasa
man’s and the other 8 woman's, strong faces
but apparently unknown.

My mind went back to the gold-and-ivory
statues of his family that Philip had com-
missioned from the great sculptor Leochares
after the decisive victory at Chaeronea in
338 B.C. They were taken to the sanctuary of
Zeus at Olympia and placed in the Philip-
peion, & round building designed to house
statues of the Macedonian roval family. We
know that those statues depicted Philip.
Olvmpias, Alexander, and Philip's parents.
The king was feeling proud of his son, who
at 18 had brilliantly commanded the cavalry
in the historic battle that assured Philip's
control of the Greek mainland.

1 believe that in these ivory miniatures,
possibly the work of Leochares himself, we
have the hest and most authentic portraits of
Philip and Alexander.

us. Unable to open the door, we

worked like thieves again, removing a
stone from the dividing wall. A second mar-
ble sarcophagus, a little larger than the one
in the mainchamber, stood next to the wall.
An elegant golden wreath patterned in
leaves and flowers of myrtle lay on the floor
next to the sarcophagus.

Turning, we drew in our breaths to see
standing in & corner near the connecting
door a golden artifact magnificently deco-
rated with two bands of scenes in relief,
seemingly depicting the sack of a town, per-
haps Trov. It wasa quiver (pages (4-5). Not
only had the bronze points of its arrows been
preserved, but even the wooden shafts.

Leaning against the door was the fourth
pair of bronze greaves we had found. These,

TI:EI_E ANTECHAMBER still awaited

Lost and found: The exguisite sivle of fourth-century B.C. Greek wall painting had
been known primartly from descriptions in anclent Greek lterature and from

Roman reproductions—until the Vergina romby were unearthed, The delicarely
drawn figure may be a portrait of the woman who was buried in the looted chamber.
This painting and the others from the tombs constitute finds of major significance.
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however, were gilded and their dimensions
were uneven. The left one measured 38
centimeters and the right 41.5 centimeters.
This difference of 3.5 centimeters (1.4
inches) could not be attributed to the crafts-
man's carelessness, as the two greaves also
differed in the modeling of the shank,

Lifting the covering slab from the sar-
cophagus, we saw yvet another golden cas-
ket, shightly smaller and simpler than the
first, but with the same sunburst on the hd.
Opening this priceless ossuary, we saw that
the burned bones were¢ wrapped in a rich
purple fabric interlaced with threads of
gold. Beside the bones lay a superb diadem
of intertwined golden branches and flowers
belonging to a woman. Could the bones be
those of Philip's last wife, Cleopatra?

All our precious finds were removed to the
Museum of Thessaloniki for conservation
and restoration. It will take time to arrive at
definite interpretations and conclusions,

this excavation will be enormous. Un-

matched are the large wall paintings cre-
ated by great artists of the fourth century
B.C. The silver vessels with relief headsoffer
vaiuable material for the study of Greek
metalwork and sculpture. The arrav of
weapons fills gaps in our knowledge of
Macedonian culture. The amazing ivory
portraits and the two golden caskets are un-
paralleled. Finally, the tomb itself, with its
well-preserved bright colors, presents us
with an important early example of ancient
Greek construction.

I will set modesty aside to suggest that the
Vergina finds surely rank among the most
important of the postwar vears. That could,
perhaps, be satisfaction enough. Yet, as an
archeologist, I must raise a critical question:
To whom did the tomb belong? A very rich
commoner, or even a high official?

| mentioned earlier an object—circular,
ad justable, and with a round crozs section—

l THINK THAT THE REWARDS from

which I consider to be a diadem. One part
depicts plaits of hair in relief. In preserved
portraits & similar headband is worn by An-
tigonus Gonatas of Macedon, Antiochus [Tl
of Syria, and Attalus ITI of Pergamum. All
reigned over portions of Alexander the
Great's empire following his death in 323
B.C. Some portraits exist of Alexander him-
self wearing such a diadem.

I believe that the conclusion is ungues-
tionable that this is a royval headband. Near
the diadem, we found traces of a disinte-
grated scepter. Then there are the sunbursts
an the caskets—ia special emblem appearing
on Macedonian shields and coins.

Evervthing we have found reinforces the
hvpothesis that we uncovered the tomb of a
king. Accepting this assumption and the
dating of the grave between 350-3258.C., ]
arrive al an awesome conclusion. Over that
whole span of vears, only one king died and
was buned in Macedon—FPhilip I1. This, in
all probability, must be his tomb. My belief
1s strengthened by the presence of the por-
traits of Philip and Alexander the Great. I'm
convinced that nobody else would have pos-
zessed a plece of furniture embellished with
these two figures. The only other possible
candidate, Antipater, died in 319 B.C., but
he was a regent of Macedon, not a king, and
I'mn certain our tomb predates his death by at
least five vears,

NE ADDED SURMISE: Can it be
O accidental that the difference in the
length of that pair of greaves re-

minds us that Philip was lame? All the evi-
dence seems to point to the Macedonian
king. As a scholar, however, T know that
only indisputable testimony, an inscription
for example, will establish absolute certain-
tyv. If our research should bring forth facts
reversing this conclusion, I will announce
them immediately—and with great relief
that the truth, final goal of all scientific re-
search, has come to light. [

Spiritual home and burial place of ancient kings, the old Macedonian capital af
Aegae, where Philip was assassinated, has been linked 1o these ruins near modern
Vergina, background. Here stood a grand palace, perhaps built by Antigonus
Gronaras, greatest Macedonian king after Philip and Alexander. Dr, Andronicos
believey the tomb of Antigonus mav lie within the " great tumuius” neagrbv—

offering the hope of other stinning finds in the months ahead.
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A FOLK FESTIVAL IN
RURAIL JAPAN

Day of
e
Rice God

Photographs by H. EDWARD KIM
Text by DOUGLAS LEE

BOTH SATIOSSL QOCGERAMEIIC SLLFF

HE GOD SMILES on his festival

day. Chanting and drumming

and wailing of pipes summon

Sanbai-sama to his divine duty,
and so the Shinto deity of the rice fields
descends again to the valley town of
Chivoda in southern fapan's mountainous
interior. Here townsfolk gather to welcome
his return with & centuries-old pageant.

Rain had fallen in the night, borne on the
winds of the Asian summer monsoon, but
the day dawns clear as veiled flower-hat
dancers dip and swirl in procession (right).
Thus begins the Mibu Ohana-tane—a
rice-transplanting ritual preserved by the
Japanese Government as a national
“folk-culture asset,” a day of old beliefs
and old wavs of working the earth, a
prayer in dance and music begging the
boon of another year's fruitful crop.

The flower-hat dance was once
performed later in the season to drive
worms from the rice fields. Costumes
recall a classic ruse staged in 1578, when
a local warlord dressed his men as flower-
hat dancers and led them into his enemy's
castle. Samurai steel flazhed from silk
kimonos, and the dancing warriors won
the victory.
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¥YTH AND HISTORY
intermingle 1n festival events
Demaons revel in their evil
doing= in a school vard as
children act out kagura (left)—classic
dances depicting legendarv events,
traditionally staged in shrines to entertain
the kami, or spints, of Shinto belief. As
the sun reaches its zenith, ornately
decorated oxen amble down Chivoda's
main street (right), wearing silken banners
pearing the owners' family emblems atop
“Hlower saddles” of silver and gold

Legend holds that the festival originated
in Kyvoto some 800 vears ago, but spread to
Chivoda (then called Mibu) by order of its
16th-century lord, who decreed: “Let my
workers turn the long day of transplanting
into one of mery and music.” Celebrators
still obey on the first Sunday of June. Rice
straw crackles, and flames bear pravers
heavenward as women planters (below)
summeon the god's presence

1":-|.'.'|'.'-"!r.'|' ":-F.-'_'l igraphiic, July | !".--'-"i'






e HAT FLOWER BLOOMS
‘N; in the front held?” the dance
" leader asks as Chivoda's
“Rice flowers,” he answers himself,
“monev flowers, blossoms of perfect
virtue." For a few hours at the festival’s

planting troupe fills the paddy

height, the dance master becomes the
god incarnate and directs the planting

with his chant. The women of Chivoda
stoop and plant in unison (bottom left)
while drummers and bamboo-clacking
musicians set the tempo for pipers trilled
accompaniment (right). “Plant all in a row
without leaving one out,” the leader sings
A cord stretched across the field aids in
aligning ach rank of seedlings, and the
carcfully spaced sprouts soon dot the paddy.




Rice cultivation probably [irst appeared widespread. In 4 19th-century print from
in Japan’s narrow valleys and seasids northern Japan (upper left) men prepare
alluvial plains in the second or third a field for planting and women work in
century B Intensive labor was L straw-hatted line while the rice god
rewarded with high yvields, 8 necessity hovers beneficently overhead. Land

an rugeed islands where even today reform around 1900 abolished the feudal

only 15 percent of the land is farmed syatem that created the Ohana-taue,

Az villages developed, comn izl but Chivoda's residents revived the
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RUMSTICES FLAILING, the men
of Chivoda gquicken the pace as
the festival hits full stride (left)
Plodding oxen till the ground while
a midday sun draws a canopy of parasols
over surrounding throngs, Sound and
speciacle infect onlooker and participant
alike with the spirit of festival (above).
The rice god departs at day's end,
according to myth, and flies back to the
peaks, where he reigns in another guise as
the god of the mountains. The planters call
out to Sanbai-sama to remember and return
next summer, when the rains will again
make glinting mirrors of the empty paddies.
But months of great hazard still e ahead,
Dirought may lay the stalks in withered
clumps on cracked drv earth, or typhoons
sweep bare the bowl of the valley. S0 the

farmer castcs a weather eve Lo the clouds as
rice ciakes are laid on family altars, And the
round of festivals and supplications that have
ringéd the seasons since earhiest imes moves

on to rites of growth and harvest. []

Day of the Rice God




Yesteraay
Lingers on

[L.ake Eries
Bass Islands

ARTICLE AND PHOTOGRAPHS BY
TERRY and LYNTHA EILER

HAT'S ABOUT THE END of it,"
gruffed Charlie Mahler when Lyntha
and I joined him on the tatlgate of his
faded blue 1954 pickup truck on South

Bass Island. A continuous blast from &
ship's horn cut through the late summer
haze 1o sound the annual passing of the lasi
tourist ferry from the Lake Frie islands to
the Ohio mainland.

“Another summer, and another bunch of
tourists gone,” declared the 82-vear-old re-
tired commercial fisherman.

"Minnow Charlie” has earned his nick-
name by supplving island anglers with live
minnows and crusty comments, all for one
fair price. As he kneaded his special mixture
of ortmeal, flour, water, and tobacco juice
into minnow bait on the dock, he peered at
us over his thick glasses (page 92).

“Commaodore Perry came to these islands
and beat the British,"” he said. “Rich people
and Presidents came here for vacations, but
they all went back to run the country. Young
people with long hair and city folks have

tried it, but they only lasted a couple of

veaurs. Now they're putting salmon into
these waters, but they won't stay either

“Islanders, bass, and minnies,”" he said
with a chuckle, “those are about the only
thing="ll stay around these islands.”

Each summer more than & quarter of a
million people visit South Bass, the best
known of Lake Ere'sislands. Like Middle
Bass, Relleyvs, and North Bass Isiends,
>outh Bass is inhabited yvear round. These
are all public islands, and during the sum-
mer months hourly ferrvboats carry 300 peo-
ple a dav to their crowded isolation

There are seven smaller islands as well,
Ballast, Rattlesnake, and Sugar are given
over to private seasonal residences. Gibral-
tar i5s owned by Ohio State University.
Green, Starve, and Mouse are uninhabited.

All 11 islands seem to cluster around a
granite column that rises 352 feet pbove the
village of Put-in-Bay on South Bass lsland
(pages 90-91), This Doric monolith, erected
in 1915, commemorates Commodore Oliver
Hazard Perrv's victory over a British squad-
ron in these waters in the War of 1812, "We
have met the enemy and they are ours: two
ships, two brigs, one schooner, and oné
sloop”—that was the message Perry sent on
September 10, 1813.

Fresh as paint, a steamboat-Gothic house recalls 19th-century elegance at Put-in-
Bay, South Bass (above), Daniel K. MacBride (right), former commodare of the
Inter-Lake Yachting Association, looks back on a lifetime of freshwater sailing.






Lourists have left. the
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and Industry of

Today, once the
islands are a
surrcunded by the noise
mainland Ohio, Michigan, and Ontario
imap, facing page). People ke Minnow
Charlie alled these islands home for
mMore (Nan nyve generations

“Used to be lot of ishinthisocean, Char-
lie said as he pulled up his minnow nets with
hands callused bv a fishing. *1

had My oW boat then, and we caught 5, 10

quiet slice of
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pounds of whitefish and 6,200 pounds of
perch in a pood day. Now it's all overfished,
and pollution’s no help. Todav vou can hear
em brag when they catch a ton.”

Minnow Charlie added two more min-
nows to his dav's catch, saving, “That
makes nhine dozen. Now day, vou got to
catch 'em when thev're out of school—at
recess, He winked. “Yup, used to be alotof
fich in this ocean.™

As he loaded the nets inte his truck and

' S 1 [ = e
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Oliver Hazard Perry o LLONETERY 33
defaats British squadron | T
Septamber 1O, 1813
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Bass .
. Claveland
Islands  Sandusky Vil

Call it Serenitv Square. Touristz from
the mainland (the Ohie mainiand) bask
in the bvgone glory of Put-in-Bay's
clapboard hote] and a circular bar, each
more than a century old (lefti, Once
the summer haunts of the rich and the
rowdy, the Bass Islands (map, above)
have known Presidents and financiers as
well as bootleggers and gamblers. The
five-cent slot machine 15 long gone, but
a nickel still buys & lemonade (helow)
In nearby waters Commaodore Oliver
Hazard Perrv defeated a British sguadron
during the War of 1812

rattled off into the dusk, I wondered about
all the changes he and the other old isianders
must have lived through.

*These islands have seen a lot of history,”
87-yvear-old Lena Market told me. We sat on
the porch of her family horme on South Bass
in the late aflternoon of a Septemberday. She
sipped some of the island’s sweet red wine as
she rocked in a white wicker chair and
remembered her vouth

“During the summer | would take care of

Lake Erie’s Basy Inlands




children over there at the Victory,” she said,
pointing a hundred vards away to the wood-
ed acreace that had once been the grounds of
the 825-room Hotel Victory.

“The Victory was a beautiful place, with
ballrooms, gardens, and trollev cars that ran
the two miles to the village. But the hotel
was alwavs in financial trouble.”™

As | watched the sunlight streak across
her timeworn face, I tried to imagine the ele-
gance of the huge wooden structure that had
taken 350 master craftsmen more than three
vears to complete in 1892

“Tt was August 14, 1919, " she said. "] was
downtown walking around when 1 heard
someone sav the Victory was on fire. 1
rushed the two miles for home. When 1 got
here, my father said if I wanted to save any-
thing in my room, | had better get into our
house right away. Sparks and debris were
falling all around us, and my father thought
our hous# was a goner. But we were lucky.,

“The Victory burned all night and there
was nothing anvone could do. It was just
like losing & good friend. We all cried. That
was about the end of the 1slands as a fancy
place for the rich tolks."”

Even the Tin Goose Has Bad Luck

A series of disasters followed the burning
of the hotel. Prohibition almost destroyved
the wine industry. The turn-of-the-century
resorts fell into decay. The sturgeon and
spuger were fished out. And the lake began
to choke on the mainland’s waste,

As if all that were not enough, an event as
traumatic to islanders as the burning of the
Victory occurred last vear when the Tin
Goose fell out of the sky, This flying red-
w hite-and-blue antigue, the Island Airlines’
Ford Tri-Motor known as the Tin Goose,
was animportant contact with the mainland
once the lake froze over. Since 1935, when
it first came to the islands, the Goose had

Rare old hird, the Tin (Goose of Island
Adrlines roars over Perrv'e Victory and
Internationi] Peace Meémorial on South
Bass, The venerahle Ford Tri-Motor
serviod landers as school bus, taxt,
ambulance, and moving van from

1915 until it crashed last vear. Now
yndergning repairs, the aircraft may
relurn o the shies this fall

i)







‘They come for my minnies,” savs
Charles Mahler (above), known as
“Minnow Charlie” to the schools of sport
fishermen who buy the bait he nets. At
Put-in-Bay a bather drapes hersell with
algae (Facing page), an unwanted
harvest fectilized by runoff from
mainland farms, homes. and industries
stll, Lake Erie leads the Great Lakes in
nroducing [ood fish. The crew of the
Sonny 8. zorts perch and drum (below)

carried evervthing from schoolchildren to
sightseers and carousel ponies.

When the Goose crashed on South Bass
Izsland on July 1, 1977, zeriouslv injuring
pilot Dave Martin, islanders feared they
would never see its like again. The (soose
was the best machine tor its job, Its short-
takeoff-and-landing capabilities, oversize
balloon tires, and tail-dragging landing gear
made it perfect for island-hopping ¢n unim-
proved strips with heavy pavioads.

Dave Haberman, president of Island Air-
lines, refuses to let his relic be killed. “If this
wiere an ordinary airplane, 1I'd have written
it off as & total loss,™ he said. “Butthis is one
of the last Ford Tn-Motors flving—it 15 his-
tory. It must be rebuilt.”

With the help of a “Save the Goose" fund,
the old bird was sent to the shop. If Mr. Ha-
berman's predictions are realized, it should
be tlying again soon, with now recovered pi-
lot Martin back at the controls

Catawba Wine =Island Treasure

Just a few months before the crash, | had
ridden the Goose over Victorian homes sur-
rounded by the vinevards of this freshwater
archipelego. 1 found the vinevards even
more impressive from the ground

The morning light enhanced the vivid au-
tumn hues of trees bordering the grapes as |
hurried down a row of plump Catawbas to
catch up with Louis Heineman.

“Trv this, "he said, holding out a cluster of
grapes. [ tasted a burst of sweetness fol-
lowed by the tart rush of pulp.

Louis, a middie-aged man with a fatherly
smile, 15 the owner of Heineman Vineyvards
on South Bass. He s also cellar master, chief
field hand, salesman, and janitor

Like the fishermen. South Bass wine-
makers have seen bigeer harvests, By 1830
mare than 600 of the island's 1,300 acres
were planted i grapes and served 12 winer
ie< and five brandy distilleries. T hese family
aperations flourished until Prohibition and
the Depression. The largest winetry, the Put-
in-Bay Wine Company., produced more
than 150,000 gallons a vear, compared with
Heineman's current annual preduction of
iess than 30,000 gallons

“When I was a Kid, everyone picked
grapes in the fall,” Louis told me. “I worked
for Tom Duff after school for 20 cents an






hour and was glad to get it. Now the Duff
vinevards and ours are the only ones still in

production on this island. Meler's has a big
operation, of course, on North Bass.”

North Bass is a T00-acre company island
half a mile south of the Canadian border
The home of Meier's Wine Cellars, Isleaf 5t
Ceorge Vinevards, it has about 35 residents,
400 acres of grapes, and two mechanical
grape pickers

“These are the largest continuous Cataw-
ba vinevards in the world,"” said Dale Biir-
rig; as he scanned the endless rows of vines,
“and we are always trying to improve them
This year we've put in & European tyvpe of
grape—a vintfera. The island will produce
an outstanding harvest of Ricsling grapes

g4

Esprit de crops beaming
[rom their faces, the entire
population of North Bass
stands before a field of
Catawlba grapes grown for
wine and champagne (right)
Vinevards cover more than
half the island

Friends gather &1 the home
of Louis and Barbara
Heineman (below, near the
V) for Ohio-lottery results
and to catch up on the latest
Put-in-Bay news. For Mary
McCann (left), happiness is a
pair of pet rabbits and her
whom she knows
as well ps some city kids know
their brothers and sisters.

schoolmates,

becausze the climate i= the sgme as in the
Rhine Valley, where the best Riesling= are
grown. We have the same cold winters and
coal summer mights. ™

As twihght rep
warm sunlight, I watched the towering me-
chanical gripe pickers straddle rows of
grapes and shake the fruit from the vines

“Tt used to thke a lot of hand labor,” said
Burris, "but now we can ship 60 tons of
grapés a day to our mainland winery.™

Radically different is the tny winery of
the islands’ most revered wine maker, Leslic
Bretz of Middle Bass. At B4, Leslie, a small
man with white hair, moved purposefully
about the old wooden pressing barn, check-
umps. He oversees

aced the last wisps of

ing gauges, hoses, and
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each step of his 10,000-gallon-a-vear pro
duction, and islanders talk with deep re-
spect about his wines and champagne

Comeback for Luke Erie Waters?

As the 1slands still nourish the vine, the
ake water provides fish for a hardy lew
‘When my father was voung, there were

100 commercial fishing boats and three fish
buvers working out of these islands,”™ said
[isherman Sonny schneider, a man with a
weathered face and frendly smile, “Now
this isit. Mine is the last commereial Nshing
boat that calls the islands her home port.’
=onny actually works out of Vermulion
Harbor on the maimnland; waters around the
|*-i.'.|!il’i*_- -'.|"||"'r'|*-a_'|'-.|'? |||' '.".:ll';i_rl ! ital Il._L'I.'Iill'|:._'
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grounds that the Ohio government has
closed to commercial gill netting

It was a blustery morning in November as
sonny's boat headed for the open lake. We
were hitting ten-foot swells, and I strugeled
o keep my balance on the shppery deck
while the five crew members prepared to
haul in the first stning of nets.

“Yesterday we pulled over a ton of perch
i this weather, " Ssonny said, as he watched
the first of his near-empty nets emerge., “1
Anvway,
comimercial fishing 19 getting better, and 1
think the water 15 getting cieaner.’

Lake Erie was once the world's largest
producer of freshwater fish, but pellution

and overfishing (LConlinied on page 99

guess vou cant win every da)






On a beachhead near Put-in-Bay,
the assault wave of tourists Degins
to stir to a sunrise reveille (above)
on Memorial Dayv. Reinforcements
will soon arrive on this first big
weekend of the summer season
swelling South Bass's population
from 350 to several thousand

Some folks cruise over from the
mainland and just drop anchor
(vail Jellisan (right) ferries guests to
a raft party; her parents have spent
weekends abogrd their yvacht in
Put-in-Bay for nearly thirty years.

Running with the wind (left)
T hist
finish line during Junior Race Week.
an event for vounger satlors that
precedes the Inter-Lake Regatia,
one Of the premier races in U, 8
vachting., As many as 500 boats
compeie, iN0OM &S NEAr as '.'.':iLfI'IIjLJ:L'.}'
and as far as Argentina

e-class satlboats sprint for the




MNearly pancake flat, the Bass Islands sehere Perry hotsted 2all o conlront the

received thetr name from the smallmouth British on September 10, 1813, His

béss that spawn along thelr shores. Perry's  flagship dead in the water from enemy

[ire
manument (above) rises over Put-in-Bax the determined commodore transferred to

oft South Bass, Middle Bass and MNorth inother and won the day

Hazs, the other mamor slands. e towand Un foendlier missions. fermes churn

the horizon, T he tower marks the harbor between island and mainland (below)




have led to its decline. In the past few vears

fishing has improved, largely because ol the
ban on gl netting
The Franz Theodore Stone Laboratory
an (Ohio State University research station on
Gibraltar Island, '

is helping to define the
lake's j“nru through pollution monitoring
and the ¢ fecological data. I ioined
Diave 1.Jruut and h'.:- crew of voung sclentisis
aboard the research vessel Hyvdra for the last
sampling cruise before winter's ice closed
the lake. Through the laboratory, this con-
verted Army highter was putfitted as a re-
search center for CLEAR (Center for Lake
Erie Area Research

As the first water samples were taken, 1
asked, “Is the lake really dead?”

"No!" Dave replied. *It's oo alive—Dbut
alive with manv of the wrong things. Indus-
trial waste, urban farmiand
runoff have added more bie nutrients and
microorganiams to the lake than it can take

“In the four vears we have taken «

sewage. and

Fake Erie’'s Bass Islands

inke has stabilized; it's holding constant—
not makingacomeback. Peopledon'trealize
that this small fragile lake still produces
more fish for the nation’'s food basket than
all the rest of the Great Lakes combined. It
mist be treated with great care "™

Islanders Relish Winter' s 1solation

Winter comes hard to the Lake Ene is-
lands. The sky turns a depressing gray, and
itter-cold wings across 1ce that
stretches from the Canadian shore

snow blew in swirls from the corniced
roofs as 1 walked the empty streets of down-
town Put-in-Bay. The shops th; PET
crowded with summer peop
Winter i= a quiet time. Lifelong friendships,
family life, community ~|rr1' come to the
fOTreE. I|I-[ lacing the 1.-||'|"~-.. e
0l 4 summer resort

SWINEINE across the wce between Middle

e were closed

viered activities

Toepp YU he Gapeint L
YOoung, MATIONAL i



Whiskers of ice on a rocky outcrop mean
old man winter & returning 1o south Bass
(facing page)l. In January, when |lake
ice thickens to around two feet, island

efitrepreneurs stake out thelr canvas-
covered [ishing shanties (top)

Just <ittin® and hopin' and warmed by a
wood stove, John Kachinski dangles two
lines baited with minnows {above), He

and his brother caught dozens of perch and

a couple of walleyves——just fifty miles from

their Cleveland home and away from it all.

Bas: and Rattlesnake Islands were the head-
light= of two ice cars nearing a cluster of ice-
fishing shanties. | grabbed a ride with state
park ranger Art Bovles, and we headed for
the west shore of South Bass Island so0 1
could try my luck at ice fishing

“We take the doors off these junkers and
turn them into ice cars,” he said as we slid
across the frozen lake in his convertible, “If
vou go through the ice, vou have to get out
fast. Doors just get in vour way."

Ice fishing and the promisze of a basketful
of perch and walleyve bring hardy mainland
spart fishermen for brief visits. Thev pro-
vide winter income for the local wce-fishing
puides, who maintain nomadic villages of
canvas-covered huts on wood sKids,

Inside a snanty a small coal stove kept me
warm while I waited for an elusive perch or
two to find my double hoak. The nibbles
came quickly, bul my score was Zero,
though all around me people were braggng
of & baker's dozen in their morning catch

Another Summer. Another Winter

A week later | drove again to the west
shore to watch the wce-fishing shanties being
pulled off the ice. The thunderous booming
of ice breaking up in the channel signaled
winter s approaching end

Carefully 1 walked out on the honey-
combed surface of the lake. Curt Massie and
Hank Polcyn, both in their 20's, were string.
ing a train of shanties to their ice car. W here
just days before 1 had ridden in safetv, sea
gulls were landing in open cracks.

“Spring's almost here,” velled Hank as 1
slipped along the ice. " Next thing vou know,
tourists will be all over the place again.™

| helped him hook the lastof their 17 shan-
ties to the car, then rode back with them
toward solid ground, as the surface creaked
and groaned beneath us

[ thought, ves, winter is ending: summer
is only 90 davs away. The real personality
of these water-bound communities would
again be eclipsed by summer revelers. Bul
fall would quickly follow, and the old blue
pickup truck with fishing nets flapping
would rattle down to the docks. There, for
anvone within earshot, Minnow Charlie
wotld declare that only islanders, bass, and
minnies stay around these Lake Erne islands
all year long, ]
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The bigger they come, the hotter the debates they fuel. Huge tankerssuch as the
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HE LANTERNS OF Malavsian sam-

pans winked around us like fireflies.

Capt. Antonio Cacciuttolo stared at

them from the might-blackened bridge

of the Afran Zodiar and muttered,

“Fishermen they are supposed to
stay put of the shipping lanes. "

He wheeled and strode to the radar plat-
form, where small craft flecked the screenin
a green swarm. At the center of the screen
wis the Zodiac, an oil tanker as wide as a
football field and nearly three fields long,
moving through the swarm like a Goliath
among gnats. The lanky captain wheeled

Chevron Brussels cut oil-delivery costs but bring cuncern over giant oil spills,

- -

ggain and entéred the chart room to check
our current position—a matter of even
Erenter concern.

An imminent collision with an errant
sampan cannot be avolded by & vessel that
requires more than amile to stop, even at our
half speed of eight knots. But we were enter-
ing the Strait of Malacca, where the broad
and deep thoroughfares of the sea narrow to
a shallow alley between Sumatra and the
Malay Peninsula, a passage where naviga-
tional errors of ships are engraved on a gran-
ite seafloor.

The Zodiac, chartered by Gulf Oil, rode

103
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the waves like an iceberg. Sixtv-eight feet of
her ponderous belly hung beneath the sur-
face, loaded with 70 million gallons of Ku-
waiti crude—enough to produce a tank of
gasoline for every car in Chicago

In the two weeks since photographér
Martin Rogers and I had boarded the shipin
the Persian Gulf, I had witnessed the skillful
seamanship of the 38-yvear-old bovish-faced
captain. And yet, this night I could feel the
quiet, professional concern as he drifted
back to the wheelhouse to gaze out at the
winking lantern lights

“The sampans,” I asked, reluctant to in-
trude upon his concentration, “aren’t there
patrol boats to keep them away?"

“Yes, but. .. ." Isensed the shrug of ac-
ceptance beside me in the dark, “there are so
many, and the fishing is good here.™

Economic need. It explained the presence
of both supership and sampan in an area
where the margins of safety had grown thin
Just as the fishermen hungered for & good
catch, the world hungers for petroleum
Gargantuan oil tankers have become the
mobile pipelines that carrv it from the oil-
rich Middle East to the oil-hungrv industri-
alized nations

The mind gropes for superlatives, for
comparisons to describe these superships
The largest of them, upended, would stand
higher than the Empire State Building. The
paint alone on the huge (rlobtik Tokyo
weighs 400 tons, For volume, imagine two
floating Houston Astrodomes joined togeth-
¢r. in the eveéning, as the tropical sun sank

104

Islunds under power, today's
supertankers require pilots whose
seafaring savvy is matched by their
technological know-how, Shep-
herding a 1,040-by-164-foot colos-
sus, the captain of the Afran
Lodiac, en route to Korea with Ku-
waiti crude oil, takes a bearing by
squinting through an azimuth cir-
cle (left). The wake of the 121,000-
wn ARCO Farrbanks (right) points
back to tricky Valdez Narrows as
the tanker makes a test run over the
route where Alaska-pipeline oil is
now shipped

into the sea, 1 often used the deck of the
Afran Zodiac as a jogging track. Once
around the ship: nearly half a mile.

Tankermen rank vessel size not by length
or weight of the ship or by its displacement
but by deadweight tons, the total weight of
cargo, stores, and fuel that the ships carry
The T-Z tankers of the 1940°s were ships of
16,000 deadweight tons (dwt): Afran Zo-
diac’s 16 cargo compartments hold 13 times
more than that. Yet there are many modern
tankers bigeger than the Zodiac, whaose
228,000 tons rank it as middle-sized among
suprships,

Lagging O1l Market Hobbles Fleet

I boarded tankers of many sizes in a ship-
hopping, ocean-hopping exploration of
these seagoing giants. In the worldwide
tanker fleet of 4, 200 vessels, superships over
200,000 tons number some 700, roughly 17
percent of the total. They move more than
half the oil around the world.

Both at sea and ashore I talked with offi-
cers and crewmen, owners, fleet Managers,
and designers. 1 saw their pride as they
talked of the huge vessels, the largest mov-
ing objects ever built by man. But I heard
tales of concern as well, Roughly a fifth of
the superships now sit idle, and the rest op-
erate at reduced speed, as a result of a de-
pressed oil market.

[ also heard concern from those who fear
the environmental consequences of super-
ship accidents. When spilled into the sea, oil
can be toxic to marine plants and animals. In
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a massive spill, such as the wreck of the
229 000-ton Ameoceo Cadiz off the Brittany
coast eariyin 1978, the effects are immediate
and devastating. (See pages 124-135.) 5cien-
tists disagree on the long-term effects of a
large spill. But no one questions whether
more will occur. The U. 5. now imports
nearlv half itz oil. Western Europe imports
95 percent of ite supply, Japan virtually
every drop.”

Super Detour a Boon to Superships

The closing of the Suez Canal in 1967 ps-
sured the proliferation of giant tankers.
When sunken ships littered the passage alter
the Arab-lsraeli six-day war, westbound
tankers from the Persian Gulf had to zail
around Africa to reach their markets, a de-
tour of 9,600 miles (map, following pages),

Much as a jumbo-sized soft-drink con-
tainer may lower the price of a drnink b
replacing six small bottles, one jumbo
ship can haul o1l at lower cost than sev-
eral small ones. Fuel costs do not increase
in proportion to the size of the ship, A tank-
er of 312,000 1ans burns nearly 75 tons of fuel
a day, while one of half a million tons
burns 330 tons. Haulmg 15 ttmes more oil,
the larger ship uses less than five times
the fuel.

MNor do tanker crews increfse with size. |
sailed on one shipof 75,000 tons that carried
a crew of 47. The Zodiac, more than three
times thal tonnage, carried 36.

Lower costs, bigger volume-—little won-
der that tankers have ballooned beyond
the Ancient Mariner's wildest nightmares

“When people saw what money could be
made, some went to oil companies and got
commitments to haul oil before they owned
a tanker,” I was told by Capt. Ralph May-
bourn in British Petroleum's 32-story Bri-
tannic House in London. “Then they went
to & banker and smid, "Look, I've got the
business, let's build a ship.” Some of those
ships were paid off within a vear or 50."

In the earlv stages of growth, they were
called “supertankers,” but each generation
dwarfed the last (pages 113-15). The name
has been dropped by tankermen, who now
usually refer to vessels between 200,000 and
300,000 tons as Very Large Crude Carrers

"Spp “0l, the Dhwindling Treasure,” by the author
MATIONAL GEOGRAPHIC, June 1974

Criants Thar Move the World' s Ol

(VLOC sk, and anvthing over 300,000 as T-
tra Large Crude Carriers (ULCC's)

They may be the most international com-
mercial enterprises ever devised. The Zo-
drac, for example, was built m Japan,
owned by Amerncans, registered in Liberia,
insured by a Bntish firm, run by an Italian
crew, and, when I zailed on her, carned Ku-
waiti crude oll to a Korean port.

Few of the large ships, and none of the
largest. have been built in the United States.
Owners claim that construction costs can be
more than halved in highly automated Japa-
nese shipvards

Economy often dictates the nationality of
lanker crews as well, and the registry of the
ship tself. By law, American-flag =hips

A tanker's not a town, but crewmen can
g0 to the movies, take a dip In a pool, or
drop by lorachecker game aboard the Hel-
lamva (above), world's [argest ship at
541,000 deadweight tons. Crew and offi-
cers can bring their wives; one passes lime
on the bridge (lacing page) w hile electron-
ic eyes and ears keep the Bellamya and its
R-million-dollar cargo on course

107



Pacific Ocean

Same Alaskan crde o arriving by
supertanker at the Panama Canal is

transferred to "floating storage™ in 4 '
1 300.000-tonner before paasing Qg of =
through in smaller tankers, — m
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Panama Canal locks are 1.000 _‘;—ﬂ"b\_h_

feet lang, 110 feet wide, and
10 feet deep, barring the

largest tank

‘_‘/’i w

.,ll.'

z ot o -‘phﬂh:l
- mmmmiﬂ
Am d : ' +Nor
Hn .' s 2 . Pal;

mn']'mn o, Th.l:ﬁu :

E -mrﬂran—glﬁmiﬂﬂ by Tarray Canylin

the coast of Cornwall in 1947,
rmnwn.v (

I‘If-'-'li'l'

& Dark-tinted countries and the
numbers that accompany them
indicate where superships of the world
are registered, Width of the arrows
indicates comparative volumes of ol
shipped along the most frequented routes.

X MAJOR QL SPILLS 1967-1978
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must carry American crews, whose wages
reflect their country's standard of living. An
Italian captain may earn $20,000 a year, an
American caplain, $60,000,

“The average cost of an American crew is
about 31_8 million a vear,” a fleet manager
tor a major oll company told me. “An ltalian
crew might cost about $800,000, and we
have Filipino crews at about $400,000."

The repeated involvement of Liberian-
registered ships in tanker accidents has
raised public concern about the so-called
“flags of convenience,”

“Bv sheer numbers of ships registered, it
iz logical that many accidents involve Libe-
rian tankers," explained Arthur McKenzie,
who operates a tanker-casualty data service
in New York City. “A quarter of the world's
tankers and a third of the tonnage are
Liberian-registered, But in percentage of
accidents by fleet size, they are only slightly
above the American and lower than the
British., Furthermore, their percentage riate
is improving.

“It's true that many substandard ships are
drawn to Liberian registrv.” he added. ¥But
s are scome of the best, The reasons are crew
fexibility and no income tax, not easier ship
inspection, as many people think "

Tanker Crews See Mostly Sea

Boredom and loneliness, the by-products
of confinement, are the enemies of crews on
big tankers, Turnaround timeattheendofa
vovage lasts long enough for oil to be
pumped in or out of the vessel, but rarely
long enough for anvone to go ashore. The oil
transier may take place at a “sea island” of
metal framework miles from land, Limited
to deep water by their extreme draft—as
much as 94 feet—the big tankers wander a
seemingly shoreless ocean, floating habitats
creating their own drinking water in 40-ton-
a-day desalinators, processing their own
sewage, conditioning interior air to suit
changing latitudes, and taking on fresh
stores by helicopter or launch.

For sea duty rivaling in length that of
the old whalers, supership sailors need not
endure cramped quarters and salt-pork ra-
tions. Mngle- or double-occupant cabins are
customary. Swimming poals on afterdecks
have become the rule.

Dinner one (Continued on page 117)
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Floating lodes of black gold mad
super lortunes for transporiation
tveoans such as Ravi Tikkoo (above

| e India-born shipping mAgnate 1=
taking his Mggest tep vel: bhullding
e IITst nucien) wkers, Facing tough
environmental otstacles and a cur-

t worldwide surplus of tankers

likkoo plans three 600, 000-ton atom-

ic ships, each costimg 325 mullion
dodlars, His Hritish firm owns four
ships. Two are among the world's
largest, incloding the 476,000-ton

Lichk Tl

Crlgbizk Tokve, unloading into a tank
(arm at the Kiire, Japan, deepwater
port irignt), Since virtually all U. 8

e too shallow for superchips
aas are pumped into smallerships in
deep water, Environmental concern
lriayed plans for a U, S, superpor
in the Gulf of Mexico, now under

construction




L o R e e — e




MANHATTAN, 1962

in her day — through the '60's — the 115,000-ton
Manhattan was the fargest thip under U 5 flag.
She pioneered 1 sea route to Alazka’s North

Slope through the ice-packed Northwest

ESSO ATLANTIC, 1977 !
At 509,000 tons the Esso Atlantic —fogether |
with her sister thip, the Esso Pacific — iz among |

the warid's five biggest ships. The | 334-foot

Japanese-built Esso Atlantic sails mainly from Vaider proved mare sconomical
the Persian Gulf to parts in northern Europe : [GE
2l alio- Wghiters in the Gulf of Mexico, HA R
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Like those of most modern tankers, A = ; - =
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giving pilots 2 full view of the ship & i
) & 3
POWER PLANT 1 Fir ; 1
The Esse Atlantie’s _
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steam-turbine power plant - . :
looms 14 stories high. : .
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GLUCKAUF, 1886

T-2, 1945

First prototype tanker, the 3,000-ton

A workhorse for the Allies, the 18 000-ton
-2 played a crucial role in Warld

Glucksuf ferried ol from the United

War Il. Many of the 525 vescely built
remain in use today !

The Manhattan was given
lce-breaking capability by
fitting her with 2 5.000-ton
bow and a steel beit 32

et high by 9 feet wide.
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EVOLUTION OF A GIANT

7000 times as much & this
?.000-gallon fuel truck,

The cargo space of the Easo
Atlantic holds more than
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(Contimued from page 109)  typical evening
on the Zodiac included pasta, asparagus
soup, an entrée of beef alla pizzaiola, dessert
of several excellent cheeses and fresh frut,
Beer if desired, coffee after. Martin Rogers
and 1 sent our compliments to the chef one
evening for his rich cream puffs. He
emerged from the gallev, round face crin-
kled in a huge smile: " Grazie tanio, signori!"”
More cream puffs followed. My daily jogs
around the deck became imperative,

The comforts do not totally make up for
the confinement. An Italian captain who
had been at sea almost continuously for 11
months told me, “Nobody likes the big
ships. Nobody but the owners. ™

On the bridge of the Zodiac one day anof-
ficer stared pensively over the long, wide
deck, and said, “Did you ever drive a small,
fast car, and feel you werea part of it? That's
why 1 prefer a tanker of 50,000 tons.”

The big tankers certainly need more room
to maneuver. To make up for the ungainli-
ness, they rely on sophisticated navigation,
docking, and colhsion-avoidance systems.
The last indicates speed and direction of
moving obstacles and sounds an alarm
whenever It computes a collision course.

The Zodiac chart room includes Loran C,
Decca, and Omega navigational aids, which
receive radio waves from transmitting sta-
tionz scattered around the world to deter-
mine the ship's position. Officers also check
the accuracy of modern technology by shoot-
ing the stars with an instrument predating
Lord MNelson—the sextant.

Oil and Water Shouldn't Mix

I was on the starboard bridgewing when
first zaw a slick of phlegmy, caramel-colored
oil, a couple of ship lengths wide, floating on
the gray-blue sea.

“That is nothing,"” said Captain Cacciut-
tolo, after the Zodiac had cut through the
patch. “It 1s tan, which means it has been
mixed with water. Real oil pollution is
black; 1 have sailed through it for miles."”

The tan color suggested that a ship had

washed its cargo tanks with seawater and
disgorged the results. Sludge clinging inside
a tank must be cleaned out after unloading,
with a high-pressure stream of liquid. To-
day responsible tankers pump the washings
to aslop tank, and allow oil and water to sep-
arate before pumping out the water, A more
recent technique called crude-oil washing
uses oil spraved at high pressure to clean the
emptied tanks, New ships will have segre-
gated oil and ballast tanks. Nevertheless,
tank washing with water still contributes at
least a sixth of the six million tons of all the
oil that pollutes the oceans annually.

Proposed Port Hurbors Controversy

Al Singapore the Zodiac coasted for a few
minutes while a launch nudged against her
to take us off. Our trip would have been
longer aboard a bigger ship; tankers near
half 4 million tons must bypass the Strait of
Malacca and circumnavigate most of Indo-
nesia to reach Japan,

That trip could be shortened if a proposed
supertanker port and refinery center were
built in the Palau Islands, & remote sprin-
kling of coral reefs and volcanic and lime-
stone hills east of Mindanao. (See “Dazzling

orals of Palau,” beginning on page 136.)

A battleground between Japanese and
American troops in World War 11, Palau
has become the scene of an environmental
confrontation. The reefs are a marine biolo-
gist’s paradise, teeming with life that could
be decimated by pollution, sayvs Robert
Owen, environmental officer in the United
Nations Trust Territory. But the deep bays
with sheer underwater cliffs invite the
world's biggest tankers, whose great drafts
leave them with few harbors to call home,

Except for a new facility in Alaska, no
ports of the world's largest consumer of en-
ergy, the United States, can accommodats
the big vessels,

More than half the oil imported by the
U. 5. comes from the Middle East and Afri-
ca, across distances that make superships
economically attractive.

Deep in the belly of a giant, Lilliputian workersassemble a 5. 8-million-gallon cargo
tank in the Esso Pacific during construction in Japan last vear. A welder crouches on
one of the steel frames that encircle the tank to give strength and stability. The
515.000-cubic-foot cargo hold is among the vessel's 36 of varving sizes,
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To enter port, however, a VLCUC of
230,000 tons requires a safe-water depth of
about 75 feet, and some ULCC's require
more than 100 feet. No East or Gulf Coast
port olfers more than 45 feet, and West
Coast ports offer httle more. Superships
park 50 miles or more {rom land to be un
loaded, or lightered, by smaller tankers,

Al a relinery on the Mississippi near New
Urleans 1 hoarded the Sepia, 4 tanker of
some 68,000 tons, bound for a rendezvous
with a ULCC in the Gulf of Mexico. *“When
she was built 1n 1961, the Sepia was among
the biggest tankers i the warld,™ said ma-
hilippe Hubert

After an eleven-hour trip down the river
channel and four more hours on the open
sgit, she nestled uptothe 310,000-ton Limop-

rine superintendent

¢i5 like a hopeful nursling. Lashed together,
with six-ton rubber balloons between them
as lenders, the two ships drifted while cru
oil flowed through transfer pipes

L

Government Leery of SPM's

Another answer to shallow-draft harbaors
15 the Single Point Mooring (SPM). SPM's
.l”II‘.'u ||.li'1:'|'!-|||'.||.r '-.'|_'--4.'!- {] !Il:--l_L_ I4;_l11|,_-| ]||Jl_|:-.
olten 20
cargoes pumped gshore through submerged
More than 20 SPM ports exist

1o 30 miles offshore and have their
|li'_._lt'|j1.L'-
around the worid. Thelirstopein U. 5. wa
Lers 1= only now under construction off Lou-
1siana, and prebably won't unload its ficst
ship until the early 1980°s. “The deliberate
ness with which approval was given reflects
national concern for environmental
I was tald by kenneth Biglane, chiet

mial-
ers,
otl-spill expert for the Environmental Pro
chion Agency. bwven after governmental
approvial, the project stalled when the otl in-

dustry objected to antitrust measures that it
considered excessive

1'his nation’s first port for superships now
operates at Valdez barbor—a glacier-
carved finger extending from Prince Wil-
lam sound, and end point of the Alaska
pipéline. ” Lntrv to the spacious harbor, bor
dered by mountain peaks that begin at the
water's edge, & through a 900-vard-wide
hottléeneck called the Valdez Narrow=. Thi
narrows would hardly seem to justify the
name were it not for Middle Rock, a pinna-
i ]I_‘ '.!'I-.! _ILJ'I_.—'-'lll:'. ||.'.'. Nl :'I.,1 r_-.'||_'| |i_]-_1_' an |_|-I|_-’__J,
cle post on a pinball machine. Add to thal

11=

frequent low visibility and winds that can
st to a hundred knots and vou have a su-
perport thatl har bored a controversy long bie-
fore i recelved itz first big ship, the ARCO
Farrbanks, i April 1977 (page 103)

“The most catastrophic spill out of the

pipeline would be 60,000 harrels,
3144 t-

|_II_III'|'.-
wrkes A, Champion, Alaska's pipeline
coordinator and an advocate of strict safety
ctandards for the harbor. A 165,
tanker carnes aboul one miilion barrels

The threat his not been lost on the U, S
Coast Guard, One of the
vessel-tratfic svstems in the world has been
£l up In the town of vValdez, just across
the harbor from the o

CUlnly one-way tratfic 15 allowed through
the bottleneck, explained Coast Guard Lt
Comdr. Ken Thompson, Ships in Prince
William Sound must follow traffic lanes
like a divided highway onthe sea. Inthe nar
FOWs, |||1'_-'t.|]'|r|_'.
monitors the exact location of each ~||1:::-

ILIL=1m

most modern

-foading berths

: = P
|-.|-|'.' I CadCiadl

I -FES

“ote “Alaska’s Troubled Colossus,"” by Bryan
Hodesnn, Nattosatl Geoostarsir. November 1974
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Murky waters of economic and environ-
mental uncertninty cloud the future of
Iankers such asthis 226, 000-tonner, whose
i-foot propeller dwarls a [(rogman on
cleaning chores. [ he resplution of such j=-
sues a8 ol spills, bullding more pipelines,
and tapping alternative energy soUrces
will determine whether these behemoths
survive or go the way of the dinosaur

-Il.l

-

“But the backbone of the system is commu-
nication, said 1 hompson. “We are in con-
tact with every shap m the sound.”

Radar, traffic lanes, perfect communica-
flon—none can guaranteés an accident-free
port. “You could be heading into the nar
rows and lose your steering mechamsm,”
said Capt. Wavne Mchkee, with 27 years of
seamanship. “But what are vou going todo,
stop running tankers because of accidents?
Hell, no! Feople have decided that the dam-
ages are acceplable.”

(nl Spills: More and Bigeer

Acceptabiiity wore thinin 1977 and 1978,
dark years in peacetime tankering. “Last
vear shaped up as one of the worst vears on
record,” said Arthur McKenzie, the tanker-
data collector. “Fourteen total losses in the
first six months. And the total tonnage of oil

E'i_l‘-r h-:l._"- l|J-|.‘1.‘:i. |.I_'1ili|'I|..[ '||:Li I"'.'I:'r:-. _". il B§

In numbers of wrecks, the safety record of
big ships is supenor. Of 1,513 tanker acci-
dents from 1973 through 1976, only 77 in-
volved tankers of 200,000 or more tons,

sitety would seem to be on the side of the
superships. But disaster rides with their gar-
pantuan cargoes. Thedrge Merchant, aship
of 28,000 tons, stirred concern when i
poured seven and g halt mallion gallons of
neavy fuel ol off Mantucket in late 197
The supership Cadiz dumped 69 million gal-
loms along a rugged coast that is important to
France's fishing and tourist industries

acientists sponsored by the Amernican Pe-
troleum Institute, an oil-industry group,
aim that marine life is onlv temporarily

i
damaged by a massive spill. Even EPA's
henneth Biglane said at g 1977 oil-apill con-
terence in New Orleans, *I've never heard of
a permanently crippled environment be-
cause of an o1l spill.” The EPA continues
research mto the matter, he added, because
“we do know there are long-term and dan-
gerous effects on the environment "™
soientists at the Wood=: Hole Oeceano-
graphic Institution on Cape Cod felt they
were close to an answer after the Argo Mer-
chani spill. “In the Iirst davs following the
grounding of the tanker, we established a
z¢ries of bottom stations in spots where the
spilled oill would be likely to accumulate,™
said Dr. Howard Sanders, one member of
the team. “Two months later we returned to

National Geogruphic, July 1978



the area; oil had covered it and we found
only a third as many marine animals. Stud-
ies by others of the spread of the spill over the
Georges Bank indicated severe mortality to
fish eggs at the surface of the sea.”

When is a supership safe? The tanker in-
dustry has spent millions on safety devices
for ships turned out in the past few vears;
a collision-avoidance svstem alone costs
£125,000. Critics say more is needed: twin
propellers for greater maneuverability; dou-
ble hulis to provide an extra shell around the
cargo, more crew training and certification,
The industryv agrees on the last point.

“Human error is responsible for the ma-
jority of tanker casualties,” said an execu-
tive. *Better training and stricter enforce-
ment of regulations, not equipment changes,
i5 the answer to most of our problems.”

Still, who can train to control human
emotion? Fatigue, boredom, anger—-all ean
affect critical navigation judgments at sea.
Tension between captain and chief officer
may have contributed to the disastrous 34-
million-gallon spillage from the Torrey Can-
yon off Cornwall, England, in 1967,

Simulators, using computer images of
busy oil terminals, can prepare supership
captains for a variety of emerzencies.

At the National Maritime Research Cen-
ter at Kings Point, New York, skippers can
sail in and out of Valdez MNarrows in 100-

knot winds, or experience steering failure
while approaching Middle Rock.

Mini-Tankers Help Super Captains

About 125 miles from the sea, in the roll-
ing hills near Grenoble, France, captains
practice supership maneuvers in small-
scale models (page 119). On an eight-acre
lake called Port Revel are miniature piers,
single-point moorings, and a wave-making
machine. Like their huge counterparts, the
20-to-50-foot models are heavily weighted
and underpowered. Trainees operate the
mini-ships in two-man crews—a captiun
perched in the little superstructure, mur-
muring instructions to his colleague who op-
erates the controls from a cockpit.

“This mode] weighs 18 tons and simulates
a ship displacing 286,000 tons,” explained
one of the French instructors at the school,
Philippe Delesalle, when I asked him for a
turn at the helm. “The eéngine develops

Giants Thar Move the World's Ol

two-tenths horsepower and time lags are
built in, so it reacts exactly like a big ship,
only five times faster.”

With Captain Delesalle at the controls, 1
ordered: "Half astern.” The model, repre-
senting a fully loaded VLCC, backed away
from the pier.

Nothing had prepared me for the drama
and tension in supership command. Rudder
response, | found, was agonizingly slow,
and the sideslip on turns reminded me of a
car spinning onice. Atlast [ headed uneasily
for a berth,

“You are half a mile from berth and mak-
ing six knots,” warned my engineer. Too
fast. I stopped engines, but the ship barely
slowed, so I called “half astern.” The tiny
propeller futilely churped in reverse. “One
hundred fifty vards,” was the impassive call
of my instructor-engineer.

“Full astern!” [ said, my voice rising, my
hands gripping the sides of the tiny bridge.
Too late. My mini-tanker swepl onward,
and its rubberized prow struck the pier with
ameaningiul bonk! Had I commanded a real
tanker, the sound would have been of rend-
ing concrete and screaming steel.

‘You made the mistake that all new mas-
ters on big ships make,” said Captain Dele-
salle, “Too impatient. Remember, speed 1=
your enemy.”

What Happens When the Oil Runs Out?

Patience, these days, is needed by super-
ship owners as well as captains. Demand for
oil slackened after the 1973 embargo and
quadrupling of oil prices. Roughly a tenth of
all the world’s tanker tonnage is now idle,
lining the fjords of Norway, or sitting at out-
of-the-way moorings off Borneo. Many of
the ships have never hauled a cargo.

James Lee, president of Gull Oil, believes
the oil market will revive, but slowly. “If
yvou're going to have economic growth in the
world, vou're going to have demand for oil.
But it's going to be well into the 1980°s before
the available ships are fully used again.”
Even after that, their future is in doubt.

“When the oil declines by the end of this
century, what will the big ships haul?"
saidd Bert Graper of Verolme Shipyards in
Rotterdam. Outside his office window a
mediume-sized hull rose on the ways, but the
companv's last supership left in late 1976.
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buyer may be stuck with a white eléphani
if the market wanes before delivery

Crianrs That Move the World' s (4l

“You need long, steady runs to make big
ships econamical. What besides oil can offer
that? Mayvbe liquid gas,"” he added. “But
how would vou unload steel, coal, or food 20
miles from shore#”

“1t might be possiblé to slurry coal and
pump it,"” suggested Willlam O, Gray, se-
nior adviser on tanker affairs for Exxon.
“But with the finite supply of oil, it"s doubt-
ful a massive tanker-building program will
be repeated, And the big ships we have now
mayv be the last we will ever sep.”

If s0, French Marine Shell's Bellamva
may hold onto its claim as the biggest in the
world, at 541,000 tons. Since 1955 the title
has been claimed by more than ten vessels.
Une held the honor for a mere seven davs

When the Bellamva is fully loaded her
keel hangs 94 {eet below the surface of the
water. her deck rises 24 feet above. Envision
an 11-storyv building, 206 feet wide and more
than a gquarter of a mile long, surging
through the sea with a cargo worth 50 mil-
lion dollars

Computer Muns Helm of Biggest Ship

Martin Rogers and 1 boarded Bellamyva
aoifshore at Anglesey, Wales, where cshe wis
lightering off oil on her third stop since leav-
ing Kuwait a month earlier. Now she rode
highenough to enter port at Rotterdam. She
satled after midmight on the three-dayv leg,
an island of technology, an otlberg, steady as
g Tock 1n the restless North Atlantic.

Hadio waves that were bounced from a
satellite constantly updated her position
For twodays | saw no one touch the wheel
“The ship is steered by autopilot, onacourse
programmed into it by the officer on watch,”
explained the chief officer, Philippe de
Pastres "“An alarm soundsif there is any de-
vidtion from the Intended course. ™

Capt. Arsene Foursin, the dapper master
of the Beliamya, smiled confidently. "We
have the safest ship in the world."

On one side of the bridge a display screen
showed a computerized image of the hull,
with shaded areas indicating which of the
40 tanks were loaded. "By simulating load
distribution on the computer,” explained
the chief officer, “we can sight dangerous
stresses before thev occur.”

“What would happen if vou overloaded
the center of the ships” | asked. He punched
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that false information onto the typewriter-
like kevboard, Lights blinked, an alarm
sounded, and stress lines on the screen
flashed through the side of the hull. The
chief turned to me with a Gallic shrug. “We
Just broke 1n half."

Still in one gigantic piece, we approached
the entrance to Rotterdam's Europort,
where five tugs churned out to meet us. With
two tugs at the stern, two at the how, and
one alongside, they coaxed the Bellamya to
berth like impatient children

World's largest port, Europort receives a
quarter of the oil used by all western Eu-
rope. Tankers and cargo ships—more than
30,000 each vear—share the narrow chan-
neis. A new traffic-monitoring svstem will
offer a 24-hour video display of the entire
port, with computer capability that, it is
hoped, will predict possible collisions.

The system, zaid K. K. Bleekrode, coor-
dinator of the port management project bu-
reau, will protect the big tankers, which
constitute 4 percent of the traffic, “The con-
sequences of an accident with one of them
would be enormous,” he told me in his office
overlooking the crowded and almost peren-
mally hazy port

“We used to live in a time of high risk and
low consequences. Now we live in a time of
low risk but high consequences.”

Will Sampan’s Fortune Mimmor Our Own?

I remembered that night in the Strait of
Malacca when the course of the Afran Zo-
diac was lined by the lanterns of sampans, T
had peered ahead into the black until I spied
a single, feeble light directly in our path.

Leaving the bridge, 1 walked the deck to
the darkness and qguiet of the bow. By then
the light was quite near and, ves, just slight-
lv to port. We drew even, and I could barely
make out a tiny, shadowy figure, and a ham-
boo cabin aft.

I imagined standing there with him asthe
great mountain of a ship passed at the edge
of his lantern glow until there was seemingly
no beginning and no end to it, only the gray
wall moving and the hiss of water against
the hull. I'm sure the sight filled him with
awe, and gratitude that the huge vessel that
caused him temporary concern had passed
him without lasting harm. We can only hope
for the same. [
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SUPERSPILL

Black Day

for

Bnittany

Photographs by
MARTIN ROGERS

Text by NOEL GROVE

BE Ak EINTORIAL BT5FF

ARRED BEACHES. Chocolate
seas. Under smothering muck,
waves break near the shore with
muted sounds. Fish float belly up,
and ofled birds spot the beaches.

The maritime mightmare feared by
tanker friend and foe plike came alive
on March 16, 1978, when the Amoco
Cadiz, 229,000 deadweight tons, lost
hér steering off the Brittanv coast
Twelve hours later, after heavy swells
thrice snapped the towing cables from
a large tug, the ship drifted onto rocky
shoals, Some 69 million gallons of Ara-
bian oil flowed into the sea, more than
double the amount spilled in the Tor-
rev Canyon disaster 11 years earlier,
almost to the dav.

Dark tentacles, turning tusset in
seawater, spread over Brittanyshores,
triggering o massive man-powered
cleanup (right). Some biologists pre-
dicted that the damaged areas would
quickly regenerate. Local residents,
their fishing economy stymied, posted
hand-painted signs that read, “La mer
est morte—the seais dead,” The truth
may net be known for vears.






> AWESOME IN DEATH ASSHE WAS IN LIFE, the prounded Cadsiz spews ol
wives brenk over the bridge. | he Liberia-registered ship

hid passed inspection by the American Boreau of Shipping ten months egrlier, A

British safely inspector described the ves=el's last moments: “'The stern sat aolid . bt
the bow was twisting and heaving in front of us, " spid Leslies Mavnard, who staved on

I|Illl!-l.rll' T L) Illjl-l'l-! IC, |I it |I % II S |




board with Capt. Pasquale Bardarn that first night, after the [talian crew had been
urlifted to safety, “Then she broke her back, with a screech of metal pnd a shower of

sparks that lasted abouot ten minutes. As water rose and fell in the stairwell, it created

."'-nll-l'!. .IJ|:—r :I'r-' rI-il'|'| i.:r 1L |I||||r-. ._II-:' rl_lr T :"||1':|Jr.|' 1 I.|||I '-|_I|_II I|I|-:|.-.| Il.'.r-.l.'l' .-i-l-i:!l_l MITEAT II. l !“

bridge. Finally. I saw the helicopter coming back to get us.”
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History's largest oil spill tainted more than a hundred miles of a
coastline known forits vigorous fishing industry and a rustic charm that
attraucts tourists from all over Europe, Marine life had recently
weathered two smaller 1976 gpills in the waters of this storm-tossed

entrance to the English Channel ENLARGED
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some two miles off Portsall (top), o distance foreshortened by the camera’s

telephoto lens. A threat more real, gradual leakage from the 13 cargo tanks delayed
efforts to clean up the lethal oil. A depth charge dropped from a helicopter explodes
near the bow (above) in an attempt to empty the compartments quickly

I:}-:_]T: A HUGE TOWN-EATING SHARK. the bow of the Cadiz rears from the sea
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T THE FRONT LINES of the batte against pollution, soldiers and volunteers
string an inflatable boom in shallows to protect the beaches of Roscoff. High wind
atd waves drove oil past the barrier. Oil coalescing with water forms a “chocolate

mousse’ Lthat smothers impets in 8 toxic sauce (right),













[CKING SEAWARID,
stranded by the receding tide creep
down the white sands of a Brttany

beach. Stung by their fourth ail spill n 11
vears, Bretons called for rerouting tankers
farther from their coast. Internationally,
the accident renewed demands for stricter
inspection procedures and navigational
regulations

"Seven toten yerrs may pass before the

shores regain their natural balance,” said
[y MNorman Holme, a British marine bi-

studied eifects of I|';r_'

iongues of ol

||l:l|.':i-|‘. who has

Even then, some

e o

Tarrey Canvor spill,
rare species may be gone,” he ndded
bird populations appear to sulfer the
mist " Thouwsands of birds died soon after
the Cadiz spill, volunteers
cheaned and force-fed olled victims at fio-
pitanux des oiseaux—>bird hospitals. “They
are not hospitals, they are morgues, said

although

kenneth Biglane, American oil-sgill ex-
A lichen-covered rock
eTVes as astone bler for a dead cormorant
(right), part of the price paid for the
world's energv appetite D

perl on the scene







Photographs by
DOUGLAS FAULKNER
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LUNG OUT along a 93-mile line in

the western Pacific, the Palau ls-

lands have seldom attracted wide

spread attention. In the past few
vears, however, like gulls flocking to a fish-
ing baat, an assortment of scientists, skin
divers, oill executives, and environmenial
15sts have been showing up at this isolated
island chain east of the Philippimes. Their
common interest: the spectacular coral
reefs. Their common guestion: W hat effect
would & supertanker port have?

To scientists, the reefs of this United MNia-
fians - Trust Territs Y present one ol i e
richest marine environments in Oceania.
The profusion of animal and plant life rivals
that of Australin's Great Barrier Reel



AL least 300 species of coral—reef builder
and foundation of marine life—have
found here, more than four times the num
ber seen in the Caribbean

Flanthike

ple animals, corals grow in countless shapes

Deen

appearnnce, but actually sim-
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colors and swarming with {ishes, crusta
ceans, and mollusks. A sea whip
(abave), red as a Pacific sunset, inhabits ar

outer reef where a

WASSe SWims

These waters were not pacific in World
War 11, when bloody fighting erupted. To-
dayv Palay faces a ditfferent kind of battle, 1
began with an international business con
wiilel a4 giant, mults
million-dollar supertanker port in a deep
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harbor here (map, lFacing page). Sucha port
wotdl e passage of ol from the
Middle Fast to fuel-hungry Japan
Environmentalists the
alarm. If dynamiting and dredging were to
happen, “there wouwld be total destruction of

the reel in the garea of construction, and con-

i'l.1‘. i '-lr'.___"i-jl_'l!

siderable damage inother areas in the vicini
tyv due to sedimeéntation, warns Dir, Robert
Johannes, marine biologist at the University
of Hawm. Palaa’s traditional fishing indus-
try would be seriously affected
Environmental and financial misgivings
nave slalled a feasibility study up t
Polttical and legal maneuvering

Meanwhile, in the guiet walers, the beauti-
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Tidal feast

Life is skin-deep lll]"-'llTiLJ' with hard
skeletons. The living matierisa flh 1
surlace 1aver of cells In '_|‘||_- form
predatory ammals called ].l'-.ll_‘- Pa,
which expand when leeding Al
slack tide the contracted polvpson a
sea fan appear as red dots on the
flesh (ahove)l., Come the changing
tide with itz deliverv of organisms
called zooplankton, hundreds of
smiall, transiucent polvps éemerge
(above, right), =oftening the bril-
liant arange of the sk




Shifting shapes

Plain to fancy describes the change
that takes place in “bubble" coral,
Contracted, a polvp reveals a ring of
skeletal ridges (far left). Mare often
the flesh has filled with water, swell.
ing into a shape resembling a cluster
of mushrooms (left). Nutrition could
explain this behavior. Many corals
gain nourishment from algae that
erow inside their tissue. By increas-
ing the area exposed to hght, cortls
may be aiding the production ol

FELETR I:l||:'rilr|' r-‘i'H 'I-]




he death of reefs meant the birth of islands acros<southern Palau more than a

ands Preserve, above. limestone islets are the

0 VELrs A0, Al seventy ;-
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remnanis of an anclent living reef forced out of waler and now deeply eroded
snd covered by jungle, A pnew colony of coral grows at the slands™ feet

Pazzling Cora







Beauty by the inch

An underwatercorsage, made of coral.
blooms (left) on a World War 11 ship
wreck. Lxpanded for feeding, polyps
of this “daisy’ coral are crowned by
rings of tentacles that kill sea organ-
isms and serve them to the polyps'
mouths. Stonv corals grow by absorh-
ing calcium from seawater to build
rock-hard skeletons. From 1967 (be-

low) to 1970 ibottom) the turrets of

a4 “castle” coral [attened noticeablv
=ome corals grow as much as three
inches a vear







Made of flesh

An eerielandscape befitting a fairy tale

turns out to be a section of “leather”
coral (left). Unlike stony varieties, this
soit coral lncks a hard skeleton, Spic-
ules embedded in the ample tlesh and
the ability to pump its tissue full of wa
ter lend 1t stabithty. Because of the
'-]_'Il'lr'l:::l.""iii'l-,l." COnsIstend ¥ ||_',-I|II'|L_'F corals
can withstand strong currents on the
outer reef.

Polvps extended, the leather coral
resembles a display of pincushions
(above), Corals’ main enemies include
certain hishes and sea stars that feed on
poalyps. Under crowded conditions, a
coral may even be attacked and eaten

by ane of its own kind




Unvetling af the reef ocours on days of extremety iow fides. It is a time of beauty,
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[xpansive feeding habits

A touch of autumn brightens the reel whenever the currént is runmng, an-
1 ¥ . =y - = _'I | § F i i i . d r- .
when the vivid tree coral expands fora other soft coral feeds only atnight. Still

menl (above), Stony corals extend only  contracted, itisasmall knob, a5 seen at
their polvps. This soft coral inflatesits  the top of the picture (right). Below,
entire bodv. The enlarged si2¢ may in others have swollen with water to six
crease the odds for trapping food times their normal size, and polyps
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Making do
in the depths

spiraling out from acave, 4
“wire® coral seeks  food-
bearing currenis fifty fee
|:|.‘|-'l'l.1."|-| ?"-:-II[ il FI.'I"T. I_Iilill:'.l_'r.
this species lacks the
growth-inducing algae that
bulky, shallow-water cor-
ale contain. A member of
the black-coral order, it is
highly prized for its dark,
hard skeleton. which can
be cut and polished for
ewelry.

Talk of a supertanker
port has now made all Pa-
lau coral, deepwater and
shallow, seem precious
Coral isthe mainstay of reef
life, and if one issue 1= with-
out argument on these is-
innds, itis that coral thrives
best when man 15 but 2

Spect Ator, I.:I
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NOW You can give vour home the 'beauty of Olumpic Stain, no matter
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New Plymouth Horizon People aretaking  plenty of room 1o take all the things that
i everywhere. On anv kind of road, in people need
any kind of weather, on every kind of tnp Horzon gives you a lot of unexpected

Front-wheal drive 1s one reason why, It siandard {eatures, ke [ront bucket seals
gives Horizon great stability and it gives AM radio, whitewall radial m
vou a great leeling of confidence fires, rack and pinion steering

And people are taking it because and front disc brakes
Horizon can take a lot of people. Four big And atl »J881, It s easy
polulls can e 1in comiort,. And there's o take

WHEN YOU WANT TO GO ANYWHERE IN COMFORT AND CONFIDENCE.

RELAX. PLYMOUTH HORIZON CAN HANDLE IT.
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Announcing

The Ofﬁcnal State Flowers
Bell Collection




¢ For the first time . .. 50 exquisite little bone china bells
portray all of America’s official state flowers.

e Each bell will be decorated with a specially commissioned
original painting and hand-decorated with 24 Kt. gold.

¢ A uniquely designed unit to display the complete collection
will be provided at no additional cost.

e Final order deadline: July 31, 1978.

America the Beautiful 1s blessed with
magnificent flowers. A carpet of color and
fragrance that stretches from sea to shin-
ing sea — remuinding us of the bounty that
nature has bestowed upon our naton.
And of all the lovely flowers that flourish
on our native soil, the very favorites have
been named the official flowers of the 50
SIAIEs.

Now, at last, all 50 of these official state
flowers will be faithfully portrayed on
exquisite little bells of fine bone china —
an unprecedented artistic tribute to our 50
states . . . a joyous celebration of our love
for the land we live in.

Fine Bone China — The Perfect Art
Medium for This Unprecedented
Collection

The special qualities of imported fine
bone china are perfect for portraying
these beautiful flowers. Bone china is
renowned for its pure vory-white color
and remarkable translucence — qualities
which enhance the vivid colors of each
flower. Fine bone china is also famous for
its light weight and delicate appearance —

uahties which perfectly correspond with
gh-: delicacy of the flowers themselves.

Very few china makers in the entire
world have mastered the necessary skills
to produce bone china. This is why bone
china 15 found only in a few countries —
and why it is treasured by collectors on
every continent. It is rare to find an ex-
clusive, privately commissioned bell col-
lection in fine bone china — and rarer still
to find a collection consisting of fifty ex-
quisite little bone china bells.

Original Paintings by One of
America’s Most Distinguished
Nature Artists

To create the orizinal art that appears
on each of these bells, a special commis-
sion was awarded to the prominent Amer-
ican nature arust, jo Polseno, whose
work has been shown in leading galleries
and has appeared in Audubon Magazine.
ﬁ"mkinﬁ in fields, plains, and mountains
across America, Polseno has created a
striking series of onginal floral water-
colors expressly and exclusively for this
collecion. These paintings have never
been seen before — and will never appear
again 1n any form.

The flowers include the sweetly
scented Massachusetts Maytlower, be-
loved of the Pilgrims . . . the Mississippi

Contimued ot nell jagEe e



Magnoha, fabled flower of the Deep
South ... the vibrant California Poppy
. . . the lovely pink and vellow wild rose of
lowa. In all, 50 lovely flowers . .. auth-
entic down to the most minute detail . . .
vibrant in all their natural colors.

Each Bell a Handcerafted Work of Art

To create a bell collection worthy of
our othaal state flowers and the fine bone
china. a 51{1431.:1;11!}' designed bell shape was
created. To produce this unique shape,
each bell will be mdividually cast by

hand. Then the ongmal Polséno water-

colors will be ransferred to each bell us-
ing techniques involving many separate
colors. As a crowning touch of luxury,
cach bell will be hand decorated with
Erﬂcimlﬂ 24 Kt gold applied to both the
andle and base. Each bell will also bear
the name of the state and its othicial
Hower, as well as the Danbury Mint
hallmark.

Display Accessory at No
Additnonal Cost

A custom designed display unit will be
furmished at no additional charge. This




beautiful unit may be placed on a table or
book shelf (as shown on opposite page) or
hung on a wall — to display all 50 bells to
best advantage,

A Strictly Limited Edition
The Offictal State Flowers Bell Collec-

tion will be available only directly from
the Danbury Mint by advance res¢rva-
tion. Reservations for this limited edition
offering must be postmarked by July 31,
1978,

Convenient Acquisition I’lan —
Guaranteed Sansfaction

To reserve your subscription to The
CHficial State Flowers Bell Callection
simply complete the Reservation Ap-
plication and mail it to the Danbury "uimr
by July 31, 1978. You need send no mon-
ev now. You will be billed for each of your
bells prior to shipment.

The Official State Flowers Bell Collec
tion consists of 50 mdividual bells 1o be
1ssued at the rate of two bells per month.
Subscribers are guaranteed the same, low
original 1ssue price of just $9.00 each for
every bell throughout the enure col-
lection.

Should you receive any bell that vou
are not completely satisfied with, you may
return it within 30 days for replacement

or refund. Namarallv, you may cancel your
subscription at any ume.

- e E wm e mm ome m cE s e (e e e omm cmm moce mmm e ne c e  sE ce w e  E EE EE E e e iR o

Bells shvwm wctuil siee

Prompt Action Needed

Remember, subscriptions for this otfer-
ing must be postmarked by July 31, 1978.
Please act promptly.

——————————————————————————————————————————————

Reservation A r'pl'.u.'al:-.l.'u

['he Danbury Mint
17 Richards Avenuec
Morwalk, Conn. (6856

MiusT b
postmarked
by July 31, 1978

Please pocem my reservaton 0 The Official
State Flowers Bell Collection. | tnderstand there
will be 50 bone china bells m this Imited edition
series and that the bells will be 1ssued at the mate of 2
new bells every month a1 the guaranteed price of
S 18.00 per mimthly shipment (plus $1.50 {or ship-
ping and handling costs)
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[ need send no moncy
first £ bells prior to sl n|:-r'.'|L nt and invoiced for sub
sequent bells cn a monthly basis, | may cancel this
subscrnipbion ol any ome and uny sShipment may be
refurmned for 8 full refund  upen recenpt | am fol
completely satshed
Mum
l'|||'.il1: 55
L.l
S Lite 20
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Check here if VOl WENT Viur bells -_|1.Lr'-_;-.'-.|. e N

» they are shipped, 0 your;
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"The Enegrens’ home had increased
in value. T'hanks to Allstate, so had

their insurance coverage. ‘t
"When !::._11 tornado struck Olathe, the '._
W)

Enegrens’ house wis completely

wiped out. Unly six months hefore, |
P

had encouraged them to increase their
covernge by 510,000 to bring their in-
surance closer to the value of their
home

At that time, | called them to
review their homeowner's policy, | ex-
plained that not only had the value of
tluurhuu-au}_.nm* up, but also the cost
of re building it, if disaster should strike.

"After the 'urmtdn the Lr"w_rrun—- used
the money we paid them to buy another
house. As an Allstate agent, | always try
o make sure my customers kﬁ':p their
INSUrance up to date, so that a disaster
like this will never leave them out in
the -'_'UJI.l N
Help when vou need it. e inica i 5_:',"_I"I'I'I':_“_,'l'f'lc:':"
Thdlh a promise from Mimsio, RE

!‘.|'1.L good hands people.

/‘IIISIaTE




[ts never been easy to predict
the energy of the future.

Chne hundred and h[fty years ago
when our chiel source of fuel was
wood, few people gsessed il woukd
someday be coal

seventy five veurs ago, when we
depended mainly on coal, few peo-
ple lforesaw oul present dependence
Cm T':.'Lr.'-lcum

Mo 1% F-:Lr.'ulu:'.:m hecinmes morne
ditficult 1o find. it's stmlarty difhiewlt

I prodict the enerin o the Future

But one thing seems certant The
nexl severnl penerations will be char-

pctenacd by the use of many Torms el

energy—some familiar and some new

Todny, Comooo produces oil, natu-
ral oo, coal and granmme Andg whal
we learn Trom this effon [zl ps s
develop wmaormirw's energy, For i
sldnce. weTe Workme on wiivs 1o
change coal mto other uselul forms.
such as synthetic gas and ol

Tey ety maden a0 swhal wane Ooinn #A41F £y, W |

| s s can |':|_"||" |'1|":|!_-_j|; tho imc
pap unlil sull newer forms of energy,
such us solar, cun make an importani
contnbabion

Al Conoon, we e ol certm what
the future of encrpy will be. But we're
helping create it

Dhodneg more with emergy,

wnpaEty: Stamiorn. Conn. 06504
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vie of syle and taste.”

? Anthony Edgeworth,
coniribunng pholographer, Esquire Magazine

We asked New York fashion photographer,
Anthony Edgeworth to show you a new
Cordoba the way he sees il
“Tome ... Cordoba is ¢lassic. Look at the
proporiions. Look &t the unbroken relfective
surfaces. .. an absence of chrome. There Is a
thrust to the hood . . . a sirong look. The
framing of the grifl is unpretentious and clfean.
I fike that. | like the (nterior too. N's un-
cluttered . . . strong. The car looks very
special . .. like It would Iit & very special way
of fite. Cordoba? It's the picture of tasfe.”
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That's the way one of the
nation's leading photo-
graphers sees Cordoba.
Now put yourself in the
picture when you buy or

lease a new

Cordoba ]

1 —
Chryster-  |CHRYSLER
Pliymouth
dealer. T o
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'Mike Little works like four
insurance agents for the Stalls.

' @ neatnik, says schaoolteacher Lary Stall of
Lanesville, Uhio. | wanteverything in its place. Kight there
when | need it. IFit' s insurance, | just call Mike. Whether it's
car, lite, home or health insurance

He's made us feel like he's our own full-time
agent, savs Sharon Stall. "He makes it feel like it's
never an impoasition to call him.

It vou need help with any kind

of family insurance, call your nearby
State Farm agent. You'll be talking to

faur of the best agents around

Like a good neighbor, State Farm is there.
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ZUT! JAl RATE
MoN COUP!

HeaTH

BE GOOD TO THE FOLKS IN EI.IROPE FOR
ONLY $6.75 OR LESS.(THAT’S NOTBAD.)

It's only 36.75 1].l| i tax) for a station-to-station call to most West g Iropear
countries. That's tor 3 minutes. Add $2.25 for everv additional minute.

Many countries have mighttime and Sunday rates that are less,

Money aside, a letter can't make vou (or vour relatives) feel good the way
talking together can.

1They dont hve in Europe? Well, it s only $9.00 or less for three mmutes Lo
lapan, lsrael, Australia, or Brazl

@ Bell System



“THE BEST REASON FOR BUYING
A NEW GE REFRIGERATOR

ISAN OLD GE REFRIGERATOR"'

Jane Steele. Verona, New Jiérsey
ik refngerators are really badt 1o st
Ard vy iald “ Monor ™ a8 Lastinge prood !
falk about o geeat investment! 1got i
m P97 whedn it was 23 vears old. And

|
F sl oworks like o charm

—The Steele Family.

LY course, il dQoesn 14 W il I'I.'III||'I.'-"'.-."-

nienls and mnovations General Electnic s

b ||._ | vieT 'il._ Vel s Bl it shioows o
I |"._'i'-|.||'- ¢ (1 e reerntorns are. As | 1ol Iy
LA ETVEL I'*lln.ll"'- _|-_|._" LS JUSE Ol 1 ik Bt

O —

Vary Ellen Steele Burns
Totown, New Jersey

Gireal Aunl Agoes Splna, West Orange, New Jerses

["ve spent nearly hall a century depending
on G retngerntons

Wee bl AT OmE ol thise in the mid-hities.
after giving away the faithful “Monitor ™
Jane has now

What a workhorse! Soda was always ¢olid
Ioe ofeam was hard, and It never nesded any
SCTVICT. S0 noaturally wihcen we modermized
again five years ago, we went nght back 1o
GE for a bie, beagutiful sude-by-side

General Elecine refmeerators really hold on
Wi ve had enough of them o know

Crenersl Electnc s 8 name
vl grow up with. You know
I's dependablic

a0 we telt conlident thal our
ower-priced Gre refrigerator
woukd give us the same guality
and reliability as the most

; = i
[ ".|"l. NSIVE |l|-..|LI

e vy mother told me Gk
relroersirs were the best kind.
and _-|| course we did a lot of
shopping around. Nooother brand
had the festures GE did o the

- O I:I|III|.‘_'.

suranne Steele Walsh, Morristown, New Jersey

Hoving hoad GE retngerato 1 the
Famidy for ¢} long impressed me more
than any brochure or sales talk

S0 when we buy our new refrigerator,
:. won | DEa uesion iif “whether GE
but of "which GE." Like this gorgeous
crearm ofF & sade=by-sidel
I hes plenty Of spacé, important w ith
our hive children. And adjpstable oinss
shelves, great for cleanmsg up spl s

Separate temperature control for the
il pan. Automatic defrosting. And thie
GE dispenser that gives you chilled water,
ce cubes. even crushed lee. 1 love the
‘Mew MNaturals ™ colors, [oo—s0 soft!

[he rebinbility General Electric 's been
Building into thewr relngerntors since Crreat
ALt 'lu_n_« bought hers makes me feel
reallv confident

THE APPLIANCES AMERICA COMES HOME TO.
GENERAL &3 ELECTRIC




SOMETHING FOR THE
US. OLYMPIC ATHLETES..
A 51000000 DONATION

AS you mgy know our Ciyimphe gathigtes are nol EEnneaey
r

mai subrsidized. So they nesd monay o traier now il

ey re o 10 win in Moascow in 1980

Here's our plan: Toyola and you participating Tovola
Clegrer will make § donalian lor the US Olympic taam
every lime & new Tovola car of etk o sold throuah June
30th, 1878 Heip us make our sales goal, 50 we can give
21,000,000 o more, o help Buld a touah U S team
When you buy a rew foyoia, you'll aiso gat 2 specialiy
desigred Uhanioie (N, palch. and # certificala RS InNg
you 1of wour support. Now you can get a lough Toyola

arid a lough Owmiple leam |

SOMETHING FOR YOU...
A CHANCE AT 51000000
IN PRIZES. ENTER NOW !

Three "Gold Medal™ first prizes, worth over
$134,000 each. How'td you ke to wirs @il of this? A
OO, D00 condomindum i Snowmass. Colorado
Twe brand-new Tovotas, $5 000 in AMF Sports
Equipment A MNikon FM Camara. A $1,000 Lew
SFOPRING Spree A Jewesk trip for two o Moscow
wiynich, and Montreal, with S10,000 in pockat
MOongay And & saony Color TV, in casa you gt bored
That's just the st prize Thres ILCKY D8t |;Ti.- il weir
them, (oo uok!

Ten “Silver Medal” second prizes. Svery “Sived
Medal® winnar will recalve a8 Tovola Corollg SR-5
Lifteack, a 351,000 AMF Sperts Shagp L SOfas. 8
Mo FM Camens, and & ong-wask tho o two It
the Europaan Track:-ang Feid Champonships in
Prague, Czechosiovaka And 52 806 cash

1000 “Bronze Medal” third prizes. & Niaon Fi
1omm Camearg with 530mm £2 jens Nioe (o hawve

Around esaEn d vou cEn  make 1t o e IETIEs

How o enter: Just go 1o vour paricipating Toyola
geater and il oul an-entry tonm, Thete s nofhimg 1o
DUy, N0 samiances 10 complate:. But do @ 200n. Youl
WIiympic-52ad cnance [0 win il teg ends-June 308N
The Milon-Datlar-Dash for e Dtyrnpic Games
rou asked for it You gof it Toyota

E - -
| S ] g [ o " i i s N e

TOYOTAZ) " -




SHUTTLE
DIPLOMACY.

THE NEW DODGE DIPLOMAT ~  Naturally there arc 4 number o
WAGON GETSYOUTHERE [/ 10 e L cense rack and
AND BACK IN STYLE. Bib GeMIacton OF Sition seite Ssh

|:|l LI' A1 ITTENL T LR | ___ i -,-,_!', 1{) '-..'_ |i'!;_- I--I--!-'- II'L1I"] I: 1"'] "'-!.-_'l-:_"--'. 'Il'l.:--.- w1 1] -i'l_

R |1|~_ 1A tNes froum one place 1o _

another i unaccustomed comiort anc EMEHIWH:HM

ctivle shuttle Diplomacy also features some
s called Shuttle Diplomacy pretty good mileage higures. 25 MPG
And 1l [eatures the elegant new highway, 17 MPG city, Of COLrse

L hinlomat wason YOUTD TIECES Ty Velh & ':- A
PHJ{ESHMHHE

accordmse 1o the con- A » 4
dition ol 'n-l-..' CAr. . g 1__-_-5_"_ y
& 4 -
|||_III III .'l.l' ._ -'ll_.l_.i_ |-||:I.I|I i I|_. *“" -.ii l: e |
L L o aA0R | [ & L= LR 3 H -_
vOour driving habils, = — i-'i'
Calil WTH e TRUHGEET 15 1OWET |'|ull-~ dC OO~
12 0 EPA estimated mileage hgures,
l"|..||_' |;|I_"|_| "|||".'H_' s T _I,.!'il -,I._'_!l
Dodee Dealer’s. Where vou can buy or
CAsC o TewW [i'|i1|~'l'|::: wagon

T 2 Il;:'-!-.-lu..l
WO W1iin sjimii

! lated
wood-zramned extenor
rim, power front disc

= = f |4 "
. ||I-I|'.I '\'llllll IIII_

=

aid much more

== DODGE DIPLOMAT.



Are vou kidding me?
A big double bed, television,
air conditioning, and only
$12.95 a night? It
doesn't compute.

Please, Sir.
Econony 1s
our first

name,

Explore Your Pleats »
World! F 1

Wrile lor
FREE CATALLIS

KMznanness ornd mape Eip N80 fHess Tarmidsnmes s
o EEcommeeE veluabilE hSiraey feleiwnife soluimps. Lok
ik lime Bdoes on bhe s5ell, Leslhel-liks GooE-red

BATED NN G A
BLECIRTY
WM TN, L)L LS

ironts beawllully emaosesd in goid Cine fil& holds
12 are 1o eey | oF maary mapw. Leodi
ior aoideng oalel InCludeo Money-bDacs gueraniss

THE HIGHSEMITH COMPANY

P

|
r
od

GET THE FIRST THREE 1980 OLYMPIC
STAMPS FREE — You pay only 51 ship
ping/handling and find

F.':HP[.{._}_FH: GHRAND
Wetln. B ook

J | GRAND CANYON
I . EXPEDITIONS

* i !
out about the 1980 Olym

pic Stamp Program!




In deciding what your o :r'1|'.-;-.."-'_'

should do about the rism

of business trave!, the worst de-

oson 18 indecsion
Unicriunately, getting the

: grmation you need to moke

Pt i1 PO a good decision can be very

p—- . ditficult

Hut now, in one compreher =|-.--!-.|I.'.--.| an getall the information yol

need to make an objective imitial densio 'I.'I-r-E.T:'~TL-h:HI PWINE MOGE

of business travel foday |I.- company airplane
the Beechoraft Busine |: [y o Kit and 1t's [ree. All vou have
to ¢l 12 Send Tor 1t
3 g i . S ! . P L L
But be prepared for & few surprises when your Kit amves, |
begin with, vou won'l I.Ir' PETHNE (UST another pretiy piece

literature

Instead, yvou'll receive a strajghtforward, easy-lo-read busingss-
man's kit designed for one purpose. o help you make a realistic
tritial r"r'..l:'.lu.|l m 2f what a busimess -II", : e can d ||-: VIO CO MDAty
In terms of ime savings, fuel savings verall cost efhcency

.-'I.:--' vou'll get up-fromt answers to '.‘.r. T-.-'_;! -.-_.n..~li. s you havi
ahout a company airplane. How do you determime theé need for one:
What financing plans are available? How do you select the right size
aircraft?

| he kit even helps you determineg the |l.'|. capital cost to your
company of owning a business airplane, like the Beecherall ouper
King Air shown |.-.-'l.'

The Beecheraft Bu 'r-nllwn,.l*-': ATteT y
|'|:,|".": A LN II_:. il_'-'-_._l as | whiether or nof a husiness =
TOUT CEANRAN Y TICys

Send for if

(vel the kit that will inform vou, exeite you, and chal
lenge vour every thought on business travel, Wil
fOur CoTpan ¢ lerterhead to; Beech Aircraft Corpeorati
Lrept. A 'I’.l I'. m, Kansas 67201, Ask for our tree Beech
¢raft Business Flying Kit, and please mention if you're
b

b

?'lf- torop H aft 8 r Kinee Air
The 1::1': 15 Best selling t:ﬁ:—:.ru
mwmi' corparate arreraft. [ cancany
X o 15 people o tonguestonable
eleganner af nearly Ralf the speed

of soriind,

j“_"-t*;-,

S
r‘_'q';-,---?'
| "I - o

S z

ol i .r'lJ.#IF'." ol [
T Y Ead L'

R,-m:p any ¥ T:-'!'II st aheut the Creneral Aviation Musuincturers Association Take Off
W Ul w -EE}E just for marning their private pilor ieense. Have them call Tl"lI L. FREE,
74 a day, nny doy and ﬁHH]FF l!l]]-!flll:lr LSA S800-447-4700 {in Minois, B0 322-4400]

Canada 800-261-6362 [ Tortnn, 445-2211),






Nearly a third of the world’s
coal lies under the U.S.

Dolly Monte is down there
helping to get it out.

The U.5. has about 250 billion tons of *"r‘IEI
that's economically minable with today
technology. This represents more than l:m:;E
the energy in the proven oil reserves of the
Middie East

The coal that lies under the United States
wihl help serve as a erld._. e between the world
finite petroleum reserves currently being
depleted and the unlimited energy sources of
the future—large-scale solar power, nuclear
fusion and other advanced lechnologies.

A lot of coal hes close 1o the surface. Bul
a significant amount is deep underground. And,
since it can't be pumped out the way oil can,
peopie have 10 Qo cown and dring i up.

Dolly Monte is one of 500 employees In
Exxon's modern mine in Carlinville, lllinois
she began as a general laborer, then joined a
production crew as a shuttle car operator
“I'm .fEeg::I'.,' a truck dnver, says Dolly, "but

rtruck’ 15 300 feet undarground

T e mine doesn't look as you might expect. The
walls are sorayved with white powdered limestona
The work areas are large and wall ventilated.

In arder 1o more than double coal production
by 1830, the U.5. will need 200 new coal mines,
producing an average 5 million tons a year
The work force will have 0 double. Thanks o
modern technology, miring is becoming a job
that many people, inciuding an increasing
number ..f women, ara choosing

Exxon has a growing commitment {o coal
production and research. For more information
on coal as an alternate energy resource,
write 1o Exxon Carporation, Dept. €. Box 4125
Grand Central Station
mew York, NLY. 10017

mg America



A Story of

Lo f—— “_IEH
Commitment

to the Future

Morth American Rovalties, a company based

in the South. A company of proud growth span-
ning 112 yvears. A company meeting present

The need for protection of the environ-
ment: NAR utllizes equipment which keeps the
gir and water clean at its operations.

and future human needs.
The need for new domestlic energy

sources: MAR carries out oil and gas ex-
ploration, development and production
in areas from the Gull States west to

Mew Mexico and Colorado and north Lo

Montana and North Dakota. -

The needs of industry and transportation:
MAR's Wheland Foundry produces grey iron
castings that serve Industry and are a part of
mare than hall of all the autemabiles made in
America.

Listed on the American Stock Exchange and Lhe Pacllic Coast Stock Exchange. (Symbol: MAR)

The need for preservation: MARs
neadguarters occupy three historic
structures nearly a century old, ex-
amples of its restoration efforts and
good corparate citizenship.

Morth American Royalties, Inc. A
company whose story is of Interest. For more
information write

Corporate Communications
Morth American Royalties, Inc.
Chattanooga, Tennessee 37402




“A condominium vacation brings you closer
to the sea, closer to the mountains,
closer to what life in Hawaii should be’’

i)
(3TN

United has r“m'u;.* condorminiam Hawall and back, your'll enjoy United's
vacation plins, on five different iglands.  exclusive Royal Hawalian Gervice on a
Choose & home or apartment, secluded roomy 747, For information, osil your
or close to everything. On the way to Travel Agent or Unitad




YOU CAN COUNT ON GENERAL ELECTRIC

FOR GREAT IDEAS IN COOKING.

THE GENERAL ELECTRIC HICI!OHAVE COOKING CENTER.

At General Electric, we know what makes America cook, as you can see
from all the cooking versatility we've built into one superb apphance. The
Microwave Cooking Center combines the speed and convenience of microway-
ing with the traditional benefits of conventional cooking, and fits comfortably in
your current kitchen space.

The upper MICTOWEVE OVER
Pesatinres (e Chemernl BElectri
Micro-Thermoimeler™ cod-

General Elecne's “Micro i rol. Just invert and set the
wave Guide snd Cookbonk” desired temperatune and the
thoel comes with the Cooking oven shuts off astomatically
Center 5 much more than 3 | when it's done. It also haos
recipe book. It a complete ) digital ime control and gives

mow-to gaide that mkes the
MYSEry oul of AUCrowave
conking with x:mpl.- step-hy-
step lessons, recipes and 45

color |Z"|I-i Mographs.

svmil thie ﬁ-uaL.|r|-_: flexibility of

mliiple power levels

Lhe sorfdce units are engl
neeied 10 2ive vou aninfintle
chaorlee of hes settings. The
rangee is wlso available with
cernmic glasstop conking
stirface. The controls are
comvemently placed o eve
level next to the upper oven.
[he conventional oven nol
oty gives you the conven
ignce of Ueneral Electrie’s
- M seli-Cleaning system, bt
in nutomatic oven tomet
lhere are also settings Tor
bak#, time boke, brodl, and
clean, in addition 1o tempera
[tite coatrl,

THE APPLIANCES AMERICA COMES HOME TO.

GENERAL &2 ELECTRIC



Life is for living and Visa is there.
In 118 countries around the world, T
at 2.3 million shops, hotels, restaurants and airlines,

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

We're keeping up with you.
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