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qas 50 busy in the vears following the

great earthquake of 1964 that she
stashed some NATIONAL GEOGRAPHIC
magazines away, unread. This vear, retired
in Vancouver, Washington, and *“land-
locked bv a sicklv winter,” she pulled a box
of old GEeGRAPHICS from the harn and read
them all. She wrote to tell us she found
“Where Jesus Walked" (December 1967) the
“most beautifully done article 1 have ever
read. T hope author Howard La Fay is still
with vou and can be told about this.”

We regret to tell you, Mrs. Scott, he isnot
Last December 9 thiz incomparable member
of our writing staff lost a long battle with
cancer. And we lost the finest writer—and
finest friend—many of us have been privi-
leged to know. His last article, “Texas!”
(April 1930), reflected both the state and the
man himseli—big, booming, profane, lyn-
cal, satirical, and poetic,

“The beauty of language and the ideas it
expresses stood at the center of his being,”
said Azsociate Editor Joseph Judge in his eu-
logy. “He was a gifted and true artist.”

As we approach this season of sentiment
and reminizcing, Mrs. Scott’s letter reminds
us that the GeEoGrRApHIC brings vou the
work and words of many other fascinating
and gifted people; too seldom introduced,
perhaps too little recognized. Beginning
with this issue we inaugurate On Assign-
ment, a one-page feature (preceding pages)
to help correct this shortcoming.

You'll meet other talented contributors
this holiday season with the publication of
our first book on National Geographic pho-
tography. I'mages of the Werld. Among its
chapters many of our finest photographers
reveal their intellectual as well as technical
approach to assignments. I3 this much en-
vied job all glamour?

“It's about as glamorous as crawling on
vour stomach in a snake pit,"” growls Direc-
tor of Photography Robert E. Gilka, “. . . as
being marooned for weeks on a frozen island
in the Bering Strait . . . as trving to change
a roll of film with a 1530-pound gorilla on
vour back.™

From wherever we are to wherever you
may be, I wish vou on behalf of the entire
staff a very merry Christmas and our very
best wishes for a happy New Year.

2ither & Phyiitd

EDTON

35 A NURSE in Alaska, Norma Scott
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Mount 5t. Helens Aftermath 13

Plants and animals are taking tentative foothold in
the devastation left by last vear’s cataclysmic
eruption. More remarkably. the blown-out volcano
itself murtures bacteria, reports Rowe Frndley.

With photogruphs by Steve Raymer.

Pandas in the Wild 733

From a joint World Wildlife Fund-Chinese research
praogram, UJ. 8. zoologist George B. Schaller brings
back unprecedented photographs of giant pandos
roaming the forests of their native Sichuan.

Orange, a Most Califormia County 730

Exploding from farmland into glossy exurbs, the
coastal swath south of Loz Angeles embodies one
manner of American drearn. By Judith and Neil
Morgan and photographer Vince Streano.

The Ocean 78%c

Jacques-Yves Coustequ, froma lifetime spent in deep-
sea research, finds both challenge and hope for man
in “the all-encompassing sea.”

New World of the Ocean g2

In the past three decades science has revealed
startling new knowledge ahout the seven-tenths of
earth coverad by the seas. Yot man hos barely crossed
thiswatery frontier. Samuel W, Matthews tellsofan
extraordinary age of discovery,

Life by Night in a Desert Sea 834

A host of rorely seen creatures rises in the dark off
Hawnati to feed near the surfuce. By naturalist
Kerineth Brower, with photoprupher-divers William
R. Curtstnger and Chris Newbert.

President’s Report 10 Members 845

Crilbhert M. Grosvenor reviews the year past and
vear ahead, the Soclety's new Atlas, headguoarters
building, and TV Specials. In 1981, he notes;
membershiip reached a record 10,850,000,

COVER: Lovahle and rare, the giant panda {s
constdered a national treasure in its native China.
Photograph by Creorge B. Schaller.
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GAINST ALL REASON 1 feel n
touch of pamic, but I think I know
the cause. Only . a vear sgo this
course we are flving would have
dashed us onto the crest of Mount

at. Helens. [ remember its  near-
svmmetrical summit and how it biew
away in minutes on May 18, 1980, It is
memory's ghost that gropes for the panic
button even as we glide hich and clear
above the broken crown (foldout, left).

That crown still steams and smolders
Three sides cradie a fire pit that measures
more than two miles long and a mile
wide. The fourth—the north side—eave
wity in the mightiest volcanic landslide
everrecorded, Three times since then this

MOUNT ST. HELENS AFTERMATH

The Mountain

That Was -
and Will Be

By ROWE FINDLEY wuwwy s
Photographs by STEVE RAYMER
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volcano has grown lava domes and twice
blown them partially away. Now the
third and largest dome towers almost 600
feet. Volcano-formed Mounts Ranier
and Adams loom on the horizon

The sight feeds a vaegue dread of fur-
ther eruptions. And I hear reports that
lakes, enriched by mineral-laden ash,
teem with bactenia, including Legionella,
cause of legionnaires’ disease.

Yel 1 also learn that volcanoes have
spawned far-ranging bénefits for earth's
soll and air. Earth scientists tell me that
this vast swath of destruction can be a
crucible of crention,

To destrov and then build up again,
that 15 the trademark of Mount St

Helens. Some four centuries ago the voleano
labored for yvears to shape a cone =0 nearly
perfect that many would liken it to Japan's
Mount Fuji. The finishing touch came only
in the last century, a two-vear labor to add a
north-fringe lava dome known as Goat
Rocks, Those creations and a few older
works were all destroved on the morning of
May 18, when St. Helens blew away almost
a cubic mile of its summit, reducing its ele-
vation from 9.677 teet to 8,364 feet. ™

These detalled drawings of the mountain
and its plumbing, together with a pan-
oriumic map on pages 730-31, take advan-
lage of recent advances in compuler science.
Computer tapes provided by the United
states Geological Survey contain average

elevations fora given terrain for intervals as
small as 100 feet. Digesting the tapes’ input,
Lthe Prime computer of Dvnamic Grraphics,
Inc. ., of Berkelev, California, rendered relief
drawingsin tandem with a Zeta plotter. The
plotter consists of four pens, each with dif-
ferent color ink, that translate the comput-
er s puises Into markson papet

Upon command the computer can change
the oblique angle and compass direction of 2
map toany perspective desired. The vertical
scile of these drawings i1s exageerated by a
factor of one and a half, and the scale for
pages 730-31 is exaggerated by two.

“WNATIONAL GEOGRAFHIC In its January 1981 |ssye
pablished a three-part report by the author on the
eruption, with plotures by 21 photographers.
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Intermittent extrusion

After clearing its throat with a further
of lava continues.

eruption May 25, 1980, Mount St. Helens
indulged in intermittent spurts of dome
building and destruction in June, July, and
August. An eruption October 16 to 19
brought forth a new lava mound o muffin-
like that it was called “"Muffie,” and
launched a more sustained phase of dome
building. Further eruptions on December
28, 1980, February 5 to 7, April 10, June 18
to 19, and September6to 7, 1951, added im-
pressive breadth, height, and bulk.

Will St. Helens continue to build until it
surpasses its former majesty, or will it blow
itself apart in a new fury of destruction?
Science needs vears to amass data before it
can venlure an answer,

. Lava, debris avalanche, and pyroclastic flows, m80.@a)
E Rock of modern Mount 5t. Helens, $00B.C to AD 1857

- Rock of old volcanic center 36 000 to SO0 B.C
- Intrusive rock about 20 million years old

- Volcanic rock 40 million to 30 million years old

Dated events depicted
in yellow and orange.
Cumulative dome deposits
i shownin red.
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ARING THE PULSE of adragon,

L. §. Geological Survey scientists

go into the steaming crater every

clear dav (left). Helicopters, most
flown by Vietnam veterans, land the
reclopists often within 500 vards of
the dome. Wearing a breathing mask,
Dian Dzunsiniright) measures stresses
and the growth of a fissure that jets sul-
fur dioxide. An insulated glove is very
handy for picking up blistering hot,
sulfur-encrusted rocks that line some
of the fissures with gleaming vellow
(lower right:.

A typical day's schedule calls for sci-
entists  Donald Peterson, Donald
swanson, and Christina Heliker to
trek around the dome with a surveyor's
level, taking readings to detect swell-
ing or subzidence of the crater floor. To
supplement their data, Mike Doukas,
from & station on the open side of the
crater, takes sightings on a network of
stakes with a theodolite

Mike's work is handicapped by the
loss of some of his stakes in a recent
landshde off the unstable dome. The
crater crews are conditioned to keep
wary eves on the awesome mound,
which can release a slide at any mo-
ment, and on the crater's steep walls,
which constantly rattle and rumble
with avalanching rock and ice

In April and June of 1981 the crater
measurements detected a patiern of
swelling that enabled scientists to
issue an advisory of possible eruption
as much as two weeks in advance.
Then, when seismographs jittered
with increasing quakes, some activity
was predicted within hours

“The warmngs enabled us to eviacu-
ite the red and blue zones that extend
some 20 miles from the mountain,”
said Charlie Caughlan of the U. S,
Forest Service, And in both instances
the mountain erupted, billowing
steam and coughing up accretions to
the growing dome of lava,

“We have alot to learn before we can
1ssue routinely reliable forecasts.” Don
Peterson, the chiefl scientist, told me
“But we're making progress.”

Vet St Helens Aftermath




HE PLACE where Harrv dwells, in the
memory of friends, 1s marked by 2 wood-
en monument below the mountain that
gave him burial iabowve, left). Harry R.
Truman, 84, passed from lfe into legend
when exploding Mount 5t, Helens, five
miles away, unleashed an unprecedented
landslide that buried his spacious lodge by
Spirit Lake, home of more than 50 vears,

Earhier, his refusal to leave despite warn-
ings had brought him national attention and
thousands of letters. Since hi= death, post-
ers, books, songs, and even a movie cele-
brate his fiercely independent spint.

And though many friends miss Harry,
there is agreement that he would have been
very unhappy had he lived to see the tragic

end of his once noble mountain and once
beautifal Spint Lake.

More than a vear later. the stark gray
ashscape appears little changed. Harry's
wooden cross stands beside a huge pool
formed when water trapped underground
heated and blasted upward., forming a
crater. The pool bubbles with methane gas,
a spinted brew that reminds those who
knew Harry of the three dozen bottles of his
favorite bourbon lost with him.,

The marker was made and erected by
Harrv's sister and brother-in-law, Geri and
Buck Whiting of Castle Rock, Washington.
Buck chose the site of the former lodge for
the memorial. “Next vear there'll be a monu-
ment of bronze and stone,” he told me.

National Geographic, December 1981



Harry remains on a list of presumed
dead, one of 20 in that category out of B0
persons lost. Also on the hst is John Kil-
liant, 29, a Weverhasuser Cat operator.
He and his wife, Christy, 20, were at re-
mote Fawn Lake, ten miles northwest of
the mountain when it blew. At first nei-
ther of them could be located, but Ralph
Rillian, father of John and a Weyer-
haeuser foreman, would not gve up.
After he found a piece of thetr pickup
truck, a search party discovered, on Jui
17, where Christy had died, and the fami-
ly placed these flowers near the spof
(right). Ralph has vowed to keep looking
everv spare minute until he locates the
hody of his san.

Vownt 5. Helens Aftermiarh







URLLIYS BlG:GEST clear-cut, 230
sqpuare miles of timber lay in tangles
atter the |".".t..'l'|:'. sm. As much as 140
zquare milez mayv be preserved in an
interpretive area. On the rest the Wever
hacuser Company and the Gifford Pinchot
Natonal Forest are conducting a massive
salvage operation. Flving over the jumble
|TE_;|':I: I soon lost count of the log-laden
trucks threading the mountain roads.
"We're hauling out 500 loads a dav,
Weyverhaeuser forest engineer Jim Rombach
told me. The U, 5. Forest Service 1= letting
contracts, Gifford Pinchot supervisor Bob
lokarcevk said, that will total 771 million
poard feet of lumber, The combined harvesi

could build 77, 100 three-bedroom homes

The abrasive ash poses hazards to work
ers and their machines, Chan saws dull
quickly when biting ash-covered wood
(abovel. And when the wind blows orequip
ment churns up dust, face masks protect
crews. 1o monitor long-range effects, em-
plovees areé being examined periodically by

I"IL'Zli.El'I :I_'I]'.I"Illi'i'i[r._'-







APLOSION of vellow shows
new growth over the ash
gray devastation area in this
composite  satellite image
from space (lefti, Bright blue in-
dicates expansion of lakes In a
VAT S Tme, espiec I.'-.||_'.' Coldwater
Lake, at ten o'clock from the
crater. Flows of debris from the
volcano created Coldwater and
other lakes |Z|:-. damming trib-
utary val

Ancient symbaols of resurrec-
tion, avalanche hlies help heal
the earth (right), as does a vari-
ety af other reviving vegetalion
trailing blackberry, pearly ever
lasting, lupine, and bracken
fern. Man helps by setting oul
trees—last spring some two mil-
lion on 5,000 acres, principally
by  Weverhaeuser with some
plantings by the Forest Service

Planting trees in ash is a prob-
em, and colored tags help
Weverhasuser crews test results
in an experimental plot, whose
lushest plants are ¢lumps of vol-
unteer fireweed (lower right)
“The ash lacks nitropen. and
ings =et totally 1n ash are
almost sure to die,” Jack K
Winium of the firm s Mount St
Helens research project told me

Where the ash hes several
iniches deep, tractors have scar-
fred the land to get seedhing roots
mto=oll, and wood shingles stuck
in the ground shade seedlings set
in heat-reflective ash.

Mozt of the ten maliton fir seed
lings to replant the gray land are
being grown al the Forest Ser-
vice's Wind River Nursen
There assistant nurseryman
Dave Dutton pointed out long
chade sheds where controlled
heiat and moisture convert the
seedds to plantable trees inonly six
maonths. The nursery usesamini
mum of pesticides, a maximum
of natural fertilizers, and 26
weed-eating Chinese geese to aid
cultivation
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LE RECLAIM A WASTELAND in the
Toutle Vallev, where a few leafing hard
woods and sprigs of grass promise the
eventual return of bounteous forage,
This herd’s passage contrasts with the stili-
ness that reigned a vear before; May 18's
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of the mountain.”

Forest Service wilidlife bi-
Bill Ruediger told me. Butl resurging
life gradually shrinks the volcanic desert. |
heard & mountain bloebird’s song and the
killdeer's call. saw manv deer tracks and

SCUITVINE ground squirrels and gophers.
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Harnessing streams
gone wild

N EASY CYCLES with the seasons, a
pristine river adjusts to drought or deluge
(diagram, far left. Forested watershed
retains a maximum of rainfall and rations

out runoff in dry times. The meandering
stream of alternating pools and rapids has
developed a natural pavement on its bottom
through floods’ repeated scourings that
icave only heavier rock and sands. Thick
riparian vegetation stabilizes banks,

Transformed by debris from the volcanao,
the zame stream lies gutted and vulnerable
to every freshet’s runoff (middle diagram),
The bottom pavement has been ripped
away, most of the channel is clogged, and
over that the new stream flows straight, cut-
ting off meanders and carving steep banks
devoid of soil-holding vegetation, A water-
shed of dead and downed trees and near-
impervious ash multipiies runoff.

After a winter of rains and snowmelt run-
off, the stream is even more debris filled
(diagram, near left). 1ts single channel has
become braided into many, cutting away
embankments, being diverted around allu-
vial fans of debris from tributary vallevs,

Anexample of a stream running wild, the
Toutle River nibhbled threateningly at these
oridges (below left) on May 18, 1980, when
the maelstrom of water and ash and rock
unleashed by St, Helens swirled to within
inches of swallowing the spans. T saw the
tense dramafrom a plane while freight trains
waited and traffic halted on Interstate 3

Now the bridges, where the Toutle, at
left, and Cowlitz Rivers meet, stand at the
pivot of the largest and costliest emergency
project ever undertaken by the U, 8. Army
Corpsot Engineers. With the price tag rising
past a quarter of a billion dollars, the Engi-
neers have moved 100 million cubic vards in
only a8 vear and a half—a third of the materi-
al excavated in 24 yvears for the Panama Ca-
nal. They have redug the Columbia River's
clogged channel, restored 70 percent of the
carrving capacity of the Cowlitz, and buil
several debriz dams, sedimenl traps, and
miles of levees.
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\Vigil on flood
and quake

HE MASSIVE FLOW of
debris that swept down the
North Toutle Valley raised
= its floor as much as 600 feet,
damming tributary valleys and
creating new lakes and ponds.
The largest, Coldwater Lake,
continued to rise, and U.S.
Army Engineers forésaw that it
finally ‘'would top its natural
dam. The dam then might erode
swiftly, releasing a deluge down
the Toutle and Cowlitz Rivers,
overwhelming low areas as far as
Kelso and Longview.

To lower the lake to a safe lev-
el, an exit channel was dugin just
14 weeks last summer. Working
night shifts, sometimes bogging
to their axles in mud, huge earth-
moving machines finished the
3,000-foot-long channel (left) on
schedule despite small delavs,
one for evacuation of workers
when the volcano erupted.

Monitoring earthquakes is a
more complex problem {right),
Seismologists found the pattern
of quakes increasing in diversity
following the big eruption on
May 18. What had beén a general
north-south configuration was
interrupted by an cast-west trend
onand near the mountain. Scien-
tists seek to determine if there is a
relationship to western Wash-
ington's  historic  earthquake
zone, which in 1949 experienced
A quake measuring 7.0 on the
Richter scale that centered on
Olympia.

A network of laser reflectors
and transmitter sites on and near
the volcano helps detect changes
in the face of the mountain.
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Swift Reservoir

8 Waters heavily silted b
gfﬁhl-!:::r wiil radss mudflow are E:lw: r{ng
water level about 380 foet ﬁfm being restocked
above pre-eruption elevation Dabits muid. -
af 3,198 Fest. and ash Gifford Pinchot

National Forest
Devastation area Coldwater
230 square miles of felled Lake
timber is now baing salvagoed

Learning to live with
a restless giant

OUNT 51 Helens is just one of a chain
of volcanoes that tower over the lesser
Cascades and have erupted periodi-
cally into present times. Since Mount

Mazama's self-destruction 6,600 years ago,

which created Crater Lake, there have been

as many asa dezen eruptions, several in the
past twocenturies. Lassen Peak’s three-yvear
run in this century featured a lateral explo-
sion and mudflows, though not on a scale to
compare with 3t. Helens' recent extrava-
ganza. In the last century St. Helens contin-

ued its voleanic venting from 1831 to 1857.

Historv's lesson, then, is not to expect an

early shutdown by St. Helens. For the

730
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mountain’s environs, this means keeping
the guard up against further ashfalls, mud
and debris flows. and flooding in down-
stream areas, With the posting of red and
blue zonesof hazard, the emergency alert

and evacuation svstems, the dredg-
ing of channels and building of
levees and debris dams, the
Forest Service and Army
Engineers have a good start

on monitoring and control.
Meanwhile, U. 5. Geological Survey
and University of Washington scientists
must continue to monitor the mountain's
vital signs into the indefimite future.



Toutle River

Excavation of sight
sedimentation basins
irt the Toutle River
helps fimit silting of the
I’.'nt-iﬂr_t Rivar.
Cowlitz River
Removal of 56 million cubic
yards of sediment has
Yale Lake nﬂmd:f'r-:fuhﬂ Flew to i Flood Pmt:rﬂsﬂﬂ
70 percent of former capacity. Seven miles vees ahong
Debris Blue zone thr Cowlir River kave been
. dam Restricted aroa constructed or reinforced
L ; to protect , Kelko,
. Lexington, Castle Rock.

S Columbia River
Continuous removed
i5 million cubic of
sedimunt to reopen & 40-foot-

I

EOMPUTCH HaF B DYRLMWICINAFPCE, (B
TE N ITEE ITAT I GETL SR 20N, QY

The active Cascades PR L7 35T
ARG ACY N. FMEFER -
RiliCwE: s=FINEaE =l AT fhiv ilibdks



O PROBE A PARTNERSHIP of life

and death, microbiologists collect green

slime from the streams near Mount St

Helens (below). Actuallya complex com-
munity of life, these blue-green algae, as
they are commonly known, proliferate in the
nutrient-rich water—minerals supplied by
the voleano itself,

In lakes and streams, the nutrients also
nurture a4 pathogen perilous to man and not
all that riare in our environment, the bacte-
rium Legionella. Itwas named after the out-
break in 1976 of respiratory ilness at an
American Legion convention in Philadel-
phia, Pennsylvania. The epidemic killed 29
and sickened 180. 1t took four months for re-
searchers at the Center for Disease Control
in Atlanta to isolate the culprit.

Though the illness, which produces pneu-
monia, now vields to medication, 1 still re-
spected its threat on aday lastsummer when
I went with Oregon State University micro-
biologist John Baross to the North Toutle
Valley. In hopping across a rivulet, 1 sud-
denly sank to my knees in water-saturated
ash and worried about contamination. But

il WARSEELL

John soon diverted me with a rival worry by
revealing that a colleague at this same spota
month earlier had sunk to his chin and re-
guired instant rescue, With that knowledge,
I gave equal time to both anxieties

My concern about Legionella was intensi-
fiedd by the fact that National Geographic
photographer Steve Ravmer three weeks
before had suffered chest paun, headaches,
and fever. Penicillin seemed to have no ef-
fect on the symptoms, but they faded after
dosages of ervthromycin, & standard pre-
scription for legionnaires' disease as well as
other bacterial infections. Another aguatic
biologist, Jim Sedell, had three times be-
come sick with similar complaints.

Through dangerous summer months,
when warmer waters favored Legronella’s
bloom, Dr. John Kobavashi, medical epide-
miologist for Washington State, carefully
monitored blood samples submitted in res-
piratory cases. At summer’s end, no cases
had been confirmed.

But in the minds of many scientists, such
threats to human health were far out-
weighed by the prodigious explosion of algal
and bacterial life in the wake of the eruption.
Popular belief held that the bombardment of
the lakes and rivers with ash and rock as hot
as 600°C had sterilized all the waters near
the volcano. But the heating turned out to be
below a sterile absolute, and volcanic mate-
rials actually provided the ingredients for a
chemical broth of life.

Though decaved wood from forests that
toppled in the explosion may supply some
organic sustenance, many of the simple life
forms found here feed on minerals alone.
John Baross has studied similar life pro-
cesses that take place a mile and a half down
in the Pacific Ocean around hydraothermal
ventsof the East Pacific Rise. He and hiscol-
leagues concluded that the marine bacteria
theére were similar in structure to fossil or-
ganisms found in Precambrian rock—dated
more than three billion yvears old

For a further wonder, Dr. Baross has
found these same life forms an rocks in the
crater itsell, rocks crusted with iron oxides,
manganese, or sulfur (above). A scanning
¢lectron microscope shows filamentous bac-
teria on such rocks (right).

“They must be living on chemistry alone,”
he told me. "There’s nothing organic to

Naticnal Geographic, December 981



sustain them there. But how they gol there
in the first place is a fascinating question.”

And thus ] grow mappréciation of the vol-
cano as shaper and susiainer of earth
* With earthguakes and shifting plates,
volcanism 15 the great aplifter of the land,
fathering mountains, restoring dynamic
gradients in what erosion otherwise would
recduce to a low plain
* Volcanic outthrowings have provided the
gases of our vital atmosphere and land and
waters that harbor life.
* Fine volcanic ash in the high atmosphere
can regulate the solar heat and energy reach-
Ing the surface, and some sclentists studying
long-range climate patterns see volcanism
as the thermostat of the planet

These are factors to counter the inevitable
toll to human hves—an estimated 200,000
worldwide in 500 vears—as we try to weigh
volcanism on creation’s scale of values

['o me the ultimate wonder is that some of
the rock under John Baross's feet is as new
to the surface of our planet as was the first
ever formed. ]

Mot St. Helims Afrermath







FOR THE FIRST
TIME A WESTERNER
JOINS CHINESE
SCIENTISTS TO STUDY

Pandas
m theWild

TEXT AND PHOTOGRAPHS BY
GEORGE B. SCHALLER

IHRECTOR, Axisii] EFSEAHCH ARD CONSEEVATION CENTER,
R YORRE FOEILEEGIC AL HMOIETY

RESH TRACKS in the snow pass within 100

feet of my tent. Nearby another set of tracks
tells of & smaller animal moving in the same
direction. All day my Chinese associate and |
trace their route. Then, on a late winter afternoon,
we spv-a small black-and-white creature almost in-
visible on the bough of a spruce. Below sits a more
massive animal. Fimnally. After two months in the
rugged Wolong MNatural Reserve inthe mountains of
China’s Sichuan Province (map, page 741). I have
seen my first giant pandas in the wild.

Chinese experts estimate that the total panda pop-
ulation today may not exceed 1,000, More than 100
starved to death in the mid-1970=, when one of the
species of bamboo on which they feed bloomed and
died in a larve secton of their habitat. Worried about
the decline of the pandas, the Chinese, who count
Arlwropoda melanoleuca a national treasure, invited
the World Wildlife Fund, whose symbol is the
panda, to join in a research and conservation pro-
gram to study this rare, shy mammal.

| was asked by the World Wildlife Fund to partici-
pate in the field research. After the first six months of
the study, 1 realize that there are still more questions
than answers about the behavior of this animal
evervone loves.







HE BIRCHES around our camp are

heavy with (rost and shine like

iransmuted starbight amminst the

dawn skv. The thermometer outside
my tent measures 14°F

I o il SEW R M ||I'|-. [ CF |'l_'-|| |ILI’II':i SELCHLET Y4 I::_'|
Hu Jinchu, a professor at  Nanchong
leachers College and one of Sichuan's best
naturplists. Professor Hu serves as feld
director for the study. The trek is an arduous
lask because of the mgged terram and dense
thickets of bomboao,

Wechhmbtosearcha ridge we have not vis
ited for 2 week. Car camp hes at 8,300 feet
FPanaas: roam o 10, 500 feet an h '.'ill .
fnr as bamboo persists. Though gripped by
winter cold, the forest 1s strangely verdand
[here are spruce and hemlock, and beneath
I|.:_":| _'|.||-||.|;|-'|;'| | .II|I| 1 8 [ -Il' 47 Bl (i
namboo, all in green leaf, as if summer has
bheen momentarily suspended

Professor Hu leads the wav across
treacherous hillside (left) where seepage has
turned into & frozen chut

When we lnd tracks, they are traced on
plastic (below). By noting egch footprint s
idnsyncrasy, we may be able to wentih

individuals from their tracks. We Hke t

follow Lthe exact route of an animal to deter-
mine not only where it has fed, but also to
nate every bamboo stem it has eaten

LUroppings  and compressed bamboo
m a pandi sleeping site (below), which
Professor Hu tries out for size. In our nine-
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Foancays i the Wild






SIGNPOST reads “"panda in the area.” No
one knows why pandas claw trees (below)
It may be to sharpen or clean their claws,
o and perhaps to signal their

This 15 the work ol one of three wild pandas we
track by radio collar. One afternoon I hear her
crunching a bamboo stalk. With her keen sense of
smeil, she quickly becomes aware ol me. Possibly
CHUHFOWS, "-l- L I'I"'.-I WwWa L 1.'|.'iT!".i|-| ':.: :.i_':‘[ Lih :. l"‘l";. me
over (left), and then casually ambles over to a

nearby patch of bamboo and goes to sleep.

As winter disappears, the panda’s distinctive
coat seems to grow more and more conspicuous
When a panda suddenly appears out of the forest,
itz coat seems to glow. The healthy adult panda
has no enemes other than man. Only thevoung or

ol and weak may fall prey to such predators as

leopards and Asiatic wild dogs
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blood pheasants break up to
nest and sunbirds return
from warmer climates
Birches are lealing out and

ishes from the banks
of streams: Flocks of

into Lloom

My wife, hayv, welcomes
spring by transcribing hes
notes oul of doors (left), The
tent pipe goes to a stove that
not only Keeps us wirm but
also dries panda droppings
we analyze lor content

Mtarbvis the central shed
with our community Kitch-
ert. where my Chinese col-
lecagues (bottom), including
Professor Hu, second from
left, and molomst Pan Wen-
shi of Beijing University,
third from right, toss a fare-
well party for a departing
leam member

Thevi SQUATE-Me Wio-
E.ll'l:: [{---au-rr-.- 15 'I:'II'I A TSl |'|_"
ten preservies set aside by the
Chinese government in s
immense efforts to protect
the panda. In prehistoric
times this bearlike animal
with some racco0n charac
teristics roamed much of
eastern China. The dashed

ine on Lne i1|.-.§l w-|.||'._'.- Lne
extent of [ossil finds, The
small red arcas are the ex

tent of panda habitat today



OW FAR do pandas roam? Are they active both
day and nmight? To answer these and other ques-
tions, we need to monitor them with radio-
equipped collars. Although pandas eat bamboo

almost exclusively, they are also carnivorous, albeit too
slow to catch most animals. Wang AXue-guan (below)
smokes mutton in front of a log trap baited with meat, hop

ing the smell will lure a panda. After days of checking emp-
tv traps, we are electrified by the news that a panda has
been caught. We discover an elderly female that we name
Lhen-Zhen, meaning “precious” or “rare treasure.” Alter
we tranguilize, examine, and collar her, we allow her to re-
cover in the trap and then release her. When she realizes
she iz free, she trots off (right). Mot the least Imtimidated by
herexperience, Zhen-Zhen entered traps three more times.

-
.

e . Natienal Geagraphic, December [W8]
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IS5 NAME 5 Long-Long Ning-Ning, another subadult, lives
meaning “dragon” (abowe), up to her name, “Kind and peaceful,”
the only male we captured. when greeted by Emil Dolensek
Professor Hu, Peng Jia- (top right), the society’s chief veterin-
gan, and Howard Quiglev, a radio- arian, who came to Wolong 1o work
telemetry expert from the New York  with the Chinése in captive manage
Zoological Societv, weigh the voung ment programs. Pandas are k:*.-.'.'-.'n
120-pound male. By his weight and  to be rather unaggressive in the wild,
teeth we estimate he is 2%, vears old but these subadull .lII-LII-.-I]Z' Are so
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doclle they seem: almost like pets

signals from the radio collars How-
ard put on Zhen-Zhen (left) and others
can pe detected several miles away

The specially adapted panda fore-
paw (aboye) can clutch & bamboo stem
between the five ingers and the elon-
rated wristbone at upper left that is,
in effect, a sixth digit

Fy

Panday in the Wild T4






AST REFUGE of the panda, this
haunting fastness in  central
China is washed by prolonged
summer rains ileft). The ani-
mal’s prehistoric range probably became
more arid. and later cultivation de
stroved 1ts habitat. It survives only In
these mountains where the moisture-
loving bamboo still thrives. And pandas
need alot of bamboo. Because their diges-
tive tracts extract bttle notritive valuye
from the plant, thev consume prodigious
amounts, spending 50to 75 percent of the
day feeding. Captives have been known
to eat 40 pounds of bamboo a day

For much of the vear Wolong pandas
keep o higher altitudes, where there are
large stands of S tnarund inaria, one of the
types of bamboo in the studv area. In
spring some descend to relish the shoots of
another kmd (rightl. The panda peelz the
hairy sheath to reach the juicy center—a
delicacy also enjoved by our team

To eat a long shoot, a panda in the cap-
tive breeding facility at Wolong snaps= it
in two (abowve), Inserting one piece at a
time, it will crunch each rapidlyv—Ilike a
sIArpener consuming a pencil

Foandas i the Wild




HEN-ZHEN 15 restless, ac-
cording to our radio signals
Listening from a nearby ridge,
we can heara male emitting the

whines and barks that are the equiv-
alent of a panda love song. The next
dav I observe the pair, and soon see a
smaller male arrive. The larger male,

threatening and charging, soon drives
him away from the female

I stand near a large firtree and short-
lv Zhen-Zhen comes panting up the
trail (top). Unalarmed, she goes to the
other side of the tree and sits down
Soon the male comes puffing up the
slope. and 1 hack off. He simply steps

National Geographic, December W8]




over myv tape recorder and follows her.  later belore Lhen-Zhen produces a

He puts a foréleg on her side as if to  cub, if at all. I she does, we will care-
induce her to crouch down (above fully avoid her den site for fear of
Thenshesinkstoherelbowsand places  disturbing her

thie top of her heéad on the ground, ol The knowledee we gainover the next
lowing him to mount (lower left). 1 ob few years will, we hope, preserve the
served him mount her 48 imesinthree  panda in the wild as well as improve
hours: It will be perhaps five months  breedingincaptivity [ ]

Pandas in the Wild




UR BOAT LURCHED through dark waves in
grottoes below Dispevland. Cannonballs thun-
dered {rom computerized pirate ships; docks
and forts were set ablaze. As we passed phan-
tom captives, groaning in plastic irons, Ron

Dominguez leaned close and shouted:

“This is where 1 was born! Just above here! Back
then, in 1935, mv folks’ orange grove was right over us!
My mom's folks had settled here soon after Orange
County split off from Los Angeles in 1885,

Since Walt Disney came down from Los Angeles in
the 1950= and beught out the ranchers, Ron Dominguez
has advanced on the site from farmhand to ticket taker
at Disneviand, and now is its vice president of oper-
ations. Donald Duck works for him, and Mickev
Mouse and Minme, and, in summer, 7,500 more

“It's been so fast,” he told us. “Before Dizsneviand
opened in 1955, all us farmers went into Anaheim on
Saturday nights and knew evervbody. Then all of a
sudden evervthing changed.”

For the two million people of Orange County such
change, a bizarre and dizzving alchemy, has trans-
formed this southern California coastal oval, longover-
looked between Los Angeles and San Lhego, into a real-
world Tomorrowland,

Its ecsence is its incongruity, a blend of aimost feudal
ranch life and Orwellian futurism. Within its borders,
hesides the cowbovs and farmers on the mant Irvine
Ranch, are walled and gated clusters of multimilhon-
dollar homes and miles of industnal and office parks
that throb with high technology and optimism,

Ron Dominguez is a rare link between the fantasies of
California, past and present. His ancestors have hived
on this land for some 200 vears, descending from
Catalonia-born José¢ Antonio Yorba, who came with
the Spanish Army to colonize California in 1769. He
seps Orange County as the focal point of a new southern
California, one that can still live up to the golden leg-
end: sunshine, fun, wealth, freedom.

More than half the size of Khode lsland, Orange
County retains a barontal and pastoral mien—not unre-
lated toits reputation for ultraconservatism. Politicians
used to say that rich, homogeneous Orange County
was the place good Republicans go to die. (Its voters
chose Democrat Terry Brown for governor in 1978 but

i — -
L —

swarmed back more than two to one for Ronald Reagan F =
B

for President in 1980, (Continued on page 757 )

Back-door vacht in Newport

Orange, a Most

250 By JUDITH AND NEIL MORGAN




Beach echoes the boom of Orange County, where the California dream has docked.

California Coun‘[v

Photographs by VINCE STREANO



Land rush on a gold coast: For decades newcomers to Caltfornia fugve been
drawn to Orange County, with its Mediterranean ciimate and spectacuiar shore
Here in the Newport Beach to Laguna Beach area the influx continues, as the
I'rvine Company, the county's largest rancher and mojor landholder, opens more

coastal hills to hooury development. Plans include ocean-view hotels, estates



ardd parklond on the still empty stretch to the south. The company’s Nowport
Center, left, places high offices behind an oval of shops, giving each building a

view, Much of the county has been transformed—/from Spanish rancho of the

edarly 1800s to citrus grove, from bedroom for Los Angeles tn the 19404 to modern

metropolitan areq, home of high technology and high incomes
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People squeeze out
the orange groves

ETRO AREA without o

metropolls, the county counts
26 incorporated cities of
distinctive personality. Population
exceeds two million, almaost triple
the 1960 figure, with fasiest
growth in the umincorporated
south. Freewavs jam with millions
of cars daily. S0 congested and

expensive has Orange County + 50,000 .
become that neighboring countics 000 Fﬂpulﬂtlﬂn
must howse the overflow. - 30,000 HE 1380

20,000 g 590
-qﬁ it m"m - IEﬁ-EI
T &

- PEQPLE 1950



(Continued from page 750)  The northern
third of Orange County, adjacent to Los
Angeles, is a jumble of spilled-over towns
with imperceptible borders. There are 26
Uhrapee County cifies, none with more than
225,000 residents, Anaheim being the larg-
est. Like the begats of the Book of Genesis,
they merge: Anaheim becomes Garden
Lrrove and (aarden Grove becomes Santa
Ana; Santa Ana becomes Tustin and Tustin
hecomes Crrange

Across the center of the county lies the
Irvine Kanch, a 77.000-acre checkerboard
of ranchland, orderlv communities, and
industry. The ranch, which its master plan-
ner, architect Withhnm Pereira, calls the
nation's largest planned urban complex,
sweeps from the millionaires’ coast to hare
gray mountiains rising higher than 5,000
lept: a swath 22 miles long and between 4.5
and 9.5 miles wide

Spanish Flavar Under Siege

The southern third of Orange County re-
tains a quieter Spanish influence, although
convovs of vellow earthmovers race across
its horizon like herds of crazed gophers,
turning ranchiand into grosses of expensive
tract homes. Raw exposed dirt is the em-
blem of Orange County, and the hlack
clouds on some days are only putfs of air-
borne earth. Open rangeland hes in walt for
the oncoming Sunbelt migration

All along the county's 4 2-mile coastline of
coves and cliffs are sleek and chic commu
nities laced with silvery public surfing
beaches., From Huntington Harbour and
wewport Beach south 1o Laguna Beach and
ana Point are anstocratic homes for those
whoscorn aristocracy, and at their docks are
the 12,000 yachts that mirror their opulence

For weeks we merged into the frenetic
flow of vehicles on freewavs that arc over
towns and <ere ranchiand. We strolled the
sandsof Laguna Beach and visited artists in
cozy canvonside bungilows that climb from
the sea. We salled from Newport Harbor
past imposing rows of vachts and south to
Dana Point, which Richard Henry Dana de-
scribed gs “refreshing as a great rock 1o &
weary land.” We watched the steady beat of
rocker pumps at Huntington Beach, where
oll derricks, both on-and offshore, boost
energy supplies

In Lapuna Hills we visited residents of
Leisure World, which lies behind 8.5 milesof
six-foot-high walls and sentry posts. It was
just selling the last ol its retirement homes [or
3350,000 and up. Thevoungest of its 21,000
residents, by mandate, 15 52; the oldest, by
chance and good health, s 103, Delivery
“bovs” for the weekly newspaper are in their
Children are welcome—as visitors.
Shopping centers around Leisure World,
hke many in thée county, are thick with
financial institutions and travel apencies

[he opulence of Lewsure World reflects
the wealth of Orange County. Median fam-
iy income 18 close to 530,000, high even in
Califcrmia. Retailers hasten in from across
the land: Neiman-Marcus opened its first
sputhern Califorma store not in Beverly
Hills but in Isewport Beach. Last vear Roy
Carver saulomobile agency there sold more
Rolls-Kovees than any oulside London.
Henry Segerstrom, a one-time lima bean
farmer who refused to sell out to develapers,
himsell developed the familv land into
south Coast Plaza, one of the world's most
profitable shopping centers. He presents
office visitors with burlap sacks of beans
from adjacent acres. He is also donating 11

e
||=:'|

World's favorite mouse brought fame
to Anaheim when the city helped Walt
Dizney put together o 300-ucre site for
his proneering Disnevland pork, opened
in 1955, Here in January 1981 Mickey
welcaomes the 200 millionth visitor
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Silhouettes of success range from

Dackyward ol pumnps 1n

|.||.'|-"‘|'I::|‘.l"| _I..:.-_-:_-,!- |II.'|IT io the
plitter of the South Coast Plaza

s LRI B u R 4
|1|Ir'l' i IR SFESTOE S Eek

b ) 1n Costag Mesa

Santa Ana-born |, Robert Fluior
i J-!I_'a.:h[ | l.:-. il !I."- r.'
|

1w corporation that
erpineered g billiopn-dolla

1 L |

- e - - aw ey = w - . - » p—— I- - - -
petrochemoucal plant in Saudt Arabig

and pumping stations o thi
Alaska pipeline, He movéed Fluos
neadguarters from ¢

Angeles o [rving after sury

rLEnt aond ey .__l.'||,:! ""'I.I CaLing

L
”I-

[T B e e

=
2 4 ey

[ h

LS
L R
s e L

CRCR ISR
L _RCE L
T
L1 L O R
s e
AR e Ao
i W EE s
£ 1 EEnr s
MEREEEE b2 5
B EEEETT N
EHENEY =D S

B T i

o ey
a2 T Tl .
 omm mem omom ek B e ik
w e

——

[
| pp— =iy e e
REBRERRSHENE =

TR - m

o aERMERTRARREEER RN T
o

RERR=EE




million dollars in land and cazh townard con
struction of a performing arts center meant
to equal Los Angeles’ Music Center

But no one in wealthy Orange County has
viel found a way to buy off the natural forces
that plague it. All over southern Caliiornia
erratic Santa Ana winds, which probably
take their name irom santa Ana Canyon,

bring hot, dry days and fire warnings

Une Novembor altérnoon
the Santa Ana was gusting to 6l
hour, shaking the orange trees as well as
eucalvptus trees planted as windbreaks, In

the mountains to the northeast. hundreds of

-l B o T
HeED il T ULy,

1
11 . n
ETHLER it

eekinge to save CaAanvon
i0-acre brush fire
We drove
a trailer home
contlagration and

He'd spent all day

fire fighters wern
rommunities from a 28,1
fanned by the searing

through blackeneéd land to

'||~:r N s

WIniis

Ca] e  Lhe
met Ray Serrano, 8l
fighting flames nearby in'what he called the
Indian way: [apping wet gunny Sacks on
hot spots

“I1 worked as a lrving
his wife

0 thi
Manch until 1 wa=s 66, he said As

server cold beer
[ On 1

day and
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good, " he said. “When I gquit, lcame up here
20 [ could keepmyown 20 head of cattie. But
this land is being developed now. 1 got 1o
move on. Mavbe 1'll zo to Mexico,”

The Irvine Ranch was shaped after the
Civil War by a gruff entrepreneur, James
Irvine, who merged three early land grants
into an agricultural cormucopia that lmy
almost unchanged until 1950, A few vears
later Walt Disnev' arrived. Aboul the same
time, the santa Ana Preeway was completed
from Los Angeles to Santa Ana, aquiet coun-
tv seat. Suddenly it was within 40-minute
commuting range of swollen Los Angeles

In 1950 Orange Countv was primarily
rural. By the 1960z the new Santa Ana-
Anaheim-Garden Grove metropolitan area
was the second fastest growinginthe nation,
behind Las Vegas, Nevada., The surge was
s0 disruptive thal communities incorporat-
¢d for protection. Dairvmen established the
town of Dairvland to keep developers out,
cows and chickens inside, and taxes down.,
| Dairviand joined the urban rush in 1965,
changing its name to La Palma; today it has
nearly 16,000 residents and no dairies. )

As the county began to be bisected by
more {reeways, these bedroom cities of the

Nowcomers in a land of immisrants,
some 67,000 Indp-Chinese refugees,

mastly Vietnomeses. contribute fo the

caunty s changing foce. Only Los Angeles
County holds more Asion refugees in

the United States. A new market (left)
in a Viemamese shopping center in
Westminster tokes it yellow and red
colors from the fog of fallen South
Vietmam, whose former premier, Nguven
Cao Ky {abowve), lives in nearh
Huntington Beach. But poverty dounts
many refugees, often resented by Anglos
and the largest minority, Hispanics.
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Croldfish in a stralijacket
sErVES as a0 psefud subject fon
studies of how the retina
connects to the brain. Ih
Ronald L. Mever conducts
thiz research at the Unifversity
af California’s Inqme
campus, opened in 1965 and
now serving 10,000 studants

At American Edwards
Laboragtories, workers mound
pig heart vilves on frames fol
human heart valve replacement
(Other medical devices madi
here depend on sophisticated
complters, typical of
Orange County monufacturing
that helps generat:

] ) 1
JOL M) et 1008 O VellT.

north were joined by an exodus of business
and mdustry from Los Angeles, spurred by
white fhight and low laborunionization. The
county also lured majlor sports franchises
The former Los Angeles Angels of the
American Learue were reborn as the Cali-
tornia Angels of Anaheim; the Los Angeles
R:'-.r'rh ||1-'_:'||:- :'.'l:.-ril"-h:l.l Fnl:rl:_-_H !,l'.l_::i'i,' ||_--"-
moved to Anahemm Stadium. Baseball's vet-
eran bBuzzie Bavasi, execubive vice presi
dent of the Angels, told us: "This is simply

& hungriest sports market around.”
Land was the key to growth. Perhaps no
where else 1n America does 30 much opéen
land hie in the pincers of comparable popula-
tion growth. Don Koll, 48, a Californian
whao has helped turn part of the ranchland
into city, strode with us through lush
landscaped business communities he has
built near John Wavne Airport

kholl, who butlds more than 100 million
dollars a vear in commercial property in
western states, explained his geal for Orange
County: *It'slike vou had built all of Los An
Feles.” he told us, “and saved the best ke
Beverly Hills forthe last. Los Angelesis full
l'o build there; vou have to tear down. Here
there is flat, empty land, and people lining
up to buy half-million-dollar houses.”

For holl. who moved with s family to
f"'-.'u-w]u-rr Beach 1n | 958, the :-'..-u!.|||.--:-r| W

Chranwe, o Most California Cowunry

Crrange County seems almost graphed: *Un-
til 1960 the businessman's uniform around
here was blue denims, Hawaitan shirt, and
Top-Siders. Then a few real estate brokers
in dark suits and black wing tips were sent
dgown {rom Los Angeles to open offices
They thought they were going to be martyrs,
but thevinvested in land and made fortunes
That's when cutsiders began to take us ser
ously and moved in—particularly voung
peaple. It's a voung pepulation of doers. It's
what the people of southern California used
iunk of as southern California before it
got like everyplace else.”

LD §

Banch Spawns Building Boom

Vaster fortunes by far are being made in
Iand than were made in Lhe Calitornia gold
rush. The 77,000-acre Irvine Ranch, sold in
1977 for 337.4 million dollars to a private
consortium that includes Henry Ford 11

Is about 700 acres each vear but stil] owns

o] i
one-s1xth of the county,

On the onginal ranch have risen a 1,500-
acre Unmversity of California campus, len
shapping centers, three golf courses, eleven
apariment communities, s1X mannas, busi-
eSS partions of several
and the new city of Irvine, incorporated in
1671

county dump has been transformed into the

Ceniers, LODWS,

A gulch that was about to become 3



grandiose Big Canvon Country Club; even
with memberships going for as much as
$80,000, there is a long waiting list. The
ranch's remaining 3.5-mile zhoreline was
sold to the state as parkland. About 3,300
acres of orange groves remain, and 7,000
acres planted in row crops and avocados.
Nearly 70,000 acres are still undeveloped.

The fantasies of Disney seem to have es-
caped bevond the gates of Disnevland, On
Irvine acres, ranches look like planned com-
munities, and new commumnities like Medi-
terranean villages, Churches may stand
alone in cattle pasture because they were
master-planned to be there, Some look like
corporate showplaces, with mirrored glass
skins, acute angles, rounded corners.
Neighborhoods grow around them.

The University of California’s campus on

the Irvine Ranch opened in 1965 as the jewel
of the master plan. Its grounds are sur-
rounded by tawny rangeland. Setalmost out
of sight from major thoroughfares, it faces
problems of commumnity inkage, Its distin-
guishied academicians, like physicist Fred-
erick Reines, a co-discoverer of the neatrino
who received the Oppenheimer Award in
1981, are better known in other parts of the
nation than in Orange County, “If we were
the leading business forecasting center of the
West Coast, they'd all know about that,”
the universitv's executive vice-chancellor,
Jumes L. McGaugh, told us,

The university and the land-onented
Irvine Company grope for common bonds.
Some thought the new city of Irvine might
form such a bond. Attorney Dennis Carpen-
ter, former stale senate minority leader,

Before the crowds roll in, Newport Beach offérs a quiet morming roost fo ariist-
designer Ron Hendérson and his macaw, Macky. A Los Angeles native, Hendersen
painted 12 yvears in Europe before his 1979 move to Orange County, whose
changes he applauds. “This is where the promise is,” he says. "And the beach.”
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told us; “lrvine didn’t exist ns a ¢ity in 1970,
Now it's the seconid biggest in area in the
county. The Irvine Company created the
city that has become a monster lashing them
regularly on growth-contro] issues.” Like
any new city with sophisticated planning,
Irvine has become its own place; its leaders
risent outside interference.

Near El Toro, home base for most West
CoastU. S, Marnine Corps aviation units, we
found the ranch headquarters of the Irvine
Company, Old frame ranch buildings were
sheltered by stately eucalvptus windbreaks.
At the general manager’s desk, Fred Keller,
a smiling. open-collared farmer, told us he
had noillusions that agriculture s more than
# holding action on this costly acreage;

“We have sort of strange problems.,” he
said. “Local sound ordinances, in effect
from B p.m. to 7 am., mean less noise in
decibels thun our talking here right now.
Normal farm operations are curtailed at
night. We take unusual care with pesticides.
But when people in these new towns all
around us get sore throats, they'll call me up
and say. “You been spraving’ "

Four cowbovs oversee about 3,500 cattle
that serve as lawn mowers forclose to 50,000
rolling acres still in rangeland. We left
Keller's ranch office with livestock manager
Bob Elderin his truck, his horse in the back.
During a long wait at a red light to cross busy
Coast Highway, Elder grinned.

“I've got to drive six miles through this
kind of traffic to where I can mount my horse
and get movin'!" he said.

County Welcomes Rocketing Industry

Much of that traffic is related to the ava-
lanche of industry into Orange County.
Aerospace and electronics dominate, with
facilities of Hughes, MecDonnell-Douglas,
Rockwell International, Beckman Instru-
ments, and others: John Wayne Airportis a
jungle of private aircraft and home of Air
California. Despite stringent curfews, the
airport ranks as the fourth busiest in the
nation in total takeoffs and landings, after
Chicago's O'Hare, Long Beach, California,
and Atlanta International.

Besides the aerospace induastry, high-
technology companies in computers and
pharmaceuticals have found a home in the
county. For all of them, relatively low labor

Orange. a Most California County

unionization is a lure-—about half the rate of
California statewide,

Some industries are exotic, One night at
American Edwards Laboratories, in the
midst of a seven-mile-long financial and in-
dustrial corndor, we watched workers un-
load cases of iced pig hearts flown that day
from U. 5. slaughterhouses to Los Angeles
Airport. A waiting assembly line quickly
sorted them by the quality of their heart
valves, removed the valves, and cleaned
and sterihzed them forimplantation into hu-
man patients across America (page 762).

In a mirrored-glass headguarters rising
like a space castle from green slopes, we
visited J. Robert Fluor, chairman of a six-
billion-dollar firm bearing his name (page
759). Fluoremplovsabout 33,000 people and
builds energy facilities from Kuwait to South
Alrica and the Alaskan North Slope, Before
moving his base from Los Angeles, Fluor
polled his employees: 60 percent already
Ived In Orange County and commuted. Be-
cause traffic withinthe county ranks with ex-
pensive housing as a threat to future growth,
Fluor tries to counteract both problems by
operating van fleets that shuttle emplovees
to and from homes as distant as 80 miles.

Soft-spoken and religious, Bob Fluor isa
major force in the Republican Party, But he
and others told us the county's conservatism
has been diluted in recent years by a surge of
in-migration,

“People in the East don’t really under-
stand California politics very well,” Fluor
said as we sat in his lofty executive suite.
*They've read about Orange County and its
presumed arch-conservatism, but we havea
pretty even political party registration. Still,
Cahifornia seems three times as far from
New York as New York seems [rom Califor-
nia. If vou travel, vou soon see all the nuts
are not out here, I can guarantes!”

His appraisal of the county's political
balance was echoed by James MeGaugh on
the University of California’s Irvine cam-
pus. “When we moved here, my wife and I
were almost the only two Democratic voters
in our precinct,” he said, “Now the ballot
stacks are about even. Orange Countyv is a
very comfortable place to live, This is a
buzzing, booming place of broad-gauge
pragmatists. Right-wing extremism has be-
come a nonissue.”
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Theztréngth of the extremists has become
diluted by the growth of technology and
educational facilities, a procession of trans-
planted corporate headguartérs teams, and
the county's 286,000 Hispanics, 87,000
Asians (many Vietnamese
dians), and about 25,000 blacks
dent bhody of the Irving university s aboul
one-fourth Asian, black, and Hispani

East af the l]l'_i.'.'t'[-'.[:'-' in the “golden tnan-
ole” of a freewny junction, where strawber-
ries were being picked on the day we visited
the Irvine {::||.1||||:=.'|:. ]u].‘!l'.i t0 build a 480-
acre center. It will include eight department

and Cambo-

'he stu-

Mouth-watering specialties, from
avocdados to strowberries (above)
flourish in one of the state’s more

productive farm counties, Yetr agriculture
(= considered by mony only @ holding
operation until development comes
Irvine Company cowbovs (facing page)
move Brangus and Brafords across

pastures near homes of Laguna Hills

ThHR

stores, 200 mall shops, four million square
iect of office space, and three hotels

']-’L".'[1]I.' Keep b
cal point in Orange County,” Peter Kremer,
Irvine's 41-vear-odd president, told us.
“We're huilding one.’

ling us there's no real fo-

Worshipmmg in a Glass House

But that lack is not what some residents
mean when thev talk of the shallowness of
life in instant communities, or in crowded,
aldeér ones. Churchies Lry 1o fill the voids.
=ome (range County residents ind solace

tal Cathedral 1in Garden Lrrove (pouges
5), where we worshiped on a December
Sunday when 5,000 poinsettias brightened
10,660 panes of mirrored glass. Choreo-
:.:r_:;:-hu_-u_[ fountains dazzled the smiling con
pregation as a procession of bell ringers
moved down the aisle and the Reverend
Hlllll_‘ll H .":l :'IIJ]le‘! r-l'-l":lill.l:ll |1E'=' '.r.'|.l.”l.']."-t.'l:|
“Hourof Power.” beamed throueh the Unit-
ed States, Canada, and Australia with an an-
nual budeet of more than 24 million dollars

Az the service began, two U0-toot glnss
wills swung silently open so that the mins
ter ill'n_:_lljjl Fai g el Il:'. l"ll'1'. |'-'i|| '.".'II-"'-|'|'|;fll'r"-
from their cars, He calls his church a Yser-
vice center for God, ™ and his enterprises are
oo diverse that the church has 42 listinge 10
the telephone directon

Lookine about at the congrezation, we

marveled at the cheerv faces. Many people
of Orange County seem (resh and uncom-
mitted, prone toquick fixes of body and spir
it, enchanted with their place and time,
fancyving their particular labors, and ab-
sorbed i the search for comfort, wealth,
lewsure, and hope. Maost are not disa
That morming the minister invoked
the name of John Wavne, an Orange County
resiclent for vears, as a symbol of good
Later wedrovi '|i|[|||,|_5.!|'| thie shadedd streets
of older Santa Ana 1o Our Lady of Guada-
lupe Church on Central Avenue, where,
each dunday, four Masses are conducted 1n
Families lingered
after Mass as if awaiting a traditional plaza
promenade in Guadalajara, (he women in
lace mantilla=, the men standing apart,
Croe night we talked to Mexicans in an
Ana's tim
Western Union office. Many workers send a

V-

e
L ek

Spanish, one in Enghsh

amiable quede oulside Santa
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share of thelr wages via telegraph to families
in Mexico, e
why thev didn't mail it

“In Mexico,” one said, "1t 15 no good 1o

send money through the mails. Alwavs the

verdal erinned when we asked
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the 1980 census, Hi
largest segment of Santa Ana's population.®
But Hispanics ha
tionate influence In locd
cial services AN schooling sad
;til] has an all-white school bosrd, and poli-
ticians fret over the millions billed for meds
of indigent aliens, (The Hispan
community is fed by overnight bootleg shut-

tles from the Mexican border, bringing 1n
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church, and now director
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| hope to go to Calitornia State at Fallerbor
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Maybe I will become a fashion designer,
That is my American dream.”

The campus that i Oanh's goal is the
larger of the two four-vear universities in
Orange County, with 26,000 students. Its
program for disabled students has drawn
1,000 persons.

“It was relatively easy for us to meet fed-
eral standards for such a program,” Paul K.
Miller, director of Handicapped Students
Services, said. “"Our campus is on flat
ground. Like so much e¢lse around here, it
used to be an orange grove. Our walkways
are flat, and our elevator-equipped build-
ings are close together—easier for students
moving between classes with crutches,
wheelchairs, and Seeing Eve dogs. ™

Another skillfully adapted plot of land has
become Roger's Gardens, across from New-
port Center, a showplace shopping-office
center that houses the Irvine Company
headquarters. A dazzling retail nursery, il
ranks as a regional botanical shrine, Its cli-
entele is made up not of farmers but of the
owners of sprawling new estates behind
guarded walls, some =elling for five million
dollars and more.

The best addresses are in and around
Newport Beach and its harbor islands.
Those who claim status in Orange County
tend to descend not from Spanish grandees
but from old-line Angelénos, to whom all
Orange County ever meant was a weckend
house at Newport Beach and perhaps a
back-vard dock. These sheltered waters
offer manyv of the charms and challenges of
the Atlantic coast, but they offer them
around the vear.

Yachting and surfing are no longer mere
avocations] they have spawned industries of
research and design. Orange County's
Haobie Alter, 47, who was a pioneer of
custom-made balsa, fiberglass, and foam
surfboards in the 1930s, built the speedy
twin-hulled Hobie Cat, one of America's
muost popular weekend sailboats. Surfboard
shapers introduced the notion that surfers

require different boards for different surfs,
Custom-made hoards sell for $300; serious
surfers may own ten. At Dana Hills High
School, as at others along this coast, surfing
is taught for credit in lieu of gym classes.
Pupils convene on the beach in wet suitsat 6
a.m. The talk on campus is of new vari-
ations in fast and maneuverable twin- and
triple-fin boards.

End of an Era—Punk Debunked

The proximity of schools and beach is part
of growing up in Orange County. Fads in
music, dress, sports, and slang flow back
and forth. Punk-rock bands, formed in the
19705 by bored, out-of-work British vouths,
soon appeared in Hollvwood, then Hunting-
ton Beach and Costa Mesa. Cases of vio-
lence followed. Punkers with close-cropped
hair, dved gaudy colors as part of a defiant
image, slashed out at =ociety and each other
with broken bottles or knives, But both
punks and police agree the cult has ebbed.
“Orange County is too wealthy to spawn
real dedicated punks,” complained a Los
Angeles punk musician,

“That era is passing,” said Steve Rogers,
2% a surfer and lifeguard at Huntington
State Beach., “When a fight breaks out on
the beach, it's usually because the surf’s
down and it's crowded. Surfers have a terri-
torial attitude about a beach. There area lot
of standoffs and stare-downs between old-
timers and newcomers, but there isn't vio-
lence in the air. I walk the beach every
day and se¢ punk hairstvles, mostly on
teenagers. But surfing 1s still a clean sport
out here.”

It was Angelenos driving down to New-
port Beach who helped a farmer named
Walter Knott survive the Depression. Now
92, he began selling berries from a roadside
stund on ten rented acres in 1920. His wife
added homemade jams and pies and began
cooking chicken dinners for passing motor-
ists. Their daughter, Virginia Knott, re-
cruited as a waitress from the first night,

Catch of the day—rockfish—lands a smile from Jayv Brewer, 17, youngest fisherman
in the 12-man Dory Fleet whose morming hauls have gone on sale beside Newport
Beach pier since 1891, Camaraderiz links the fleet. but each man works alone,
putting out in a pointed-bow dory to pull lines set the previous day. At 15 Juy built
his boat to join the lfe he considers “best in the world."

il
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Escape to mountains and sea: The
Califorma promise of individual freedom

materializes on ¢ checkerboard of vear-

round playgrounds. Windsurfing

(below), a cross between the perennial

California favorites of surfing and

"I.:"I.illl.!rl:': L& popular in ,*"r--r:_-.,-r.-._l harhors
along the -:_..II'.J.'|..:|_' C oty coast

In the rugged foothills of the Santa
Ana Mountains (right), those wilh
mechanical brovade live out the
fantasies of Soddleback Park. On 700
acres leased from the [rvine Company,
land-scarring trails attract dirt bDikes
and ether off-road vehicles. In the
distance Imvine Lake, stocked by the
company, offers frout, boss. and
bluegills. Such recreation s tmiportant
both to residents and the 750-million-

dollar-a-year tourist (ndustry.







remembers that they served eight dinners at
their living-room table and used their wed-
ding china.

Knott, who became a Kingmaker among
political conservatives, built Knott's Berry
Farm, a2 homey 150-acre spreard that draws
5.5 million visitors a vear to its rides, enter-
tainments, restaurants, and shops. It ranks
third in attendance, after the Disney parks,
among U. 8. theme parks. It and Disney-
land have helped to make the Anaheim Con-
vention Center one of the seven largest in
the country.

“But we're still farm people,” Virginia
Knott told us. “It's been a family partner-
ship through three generations. We were
frightened out of our wits when we heard
Disney was coming. But Walt told my dad
there would be plenty for us all, and there
certainly has been™

Taking Pride in Swimmers and Floaters

Unlike the Anaheim area, near Los Ange-
les, thesouthern third of Orange County has
been slow to grow—until recently. Mission
Viejo, with about 55,000 people, shows the
civic pride of a newly established community
in its Olympic swimming medalists. Its near
maonopoly in recent vears of the sweepstakes
award in the Tournament of Roses Parade at
Pasadena is the fruit of intense civic endeav-
or, Instead of hiring professional float deco-
rators, developer Philip Reilly has enlisted
citizens to go to Pasadena by the busload and
help build their prizewinners. “Somehow, "
says (Gavin Herbert, president of Allergan
Pharmaceuticals, “Phil has kept Mission
Viejo from being just a bunch of subdivi-
sions, It has a hometown atmosphere.”

The Spanish influence reflected in its
name has been felt in this area cince 1769,
when the Franciscan missionary Father
Junipero Serra marched up from Mexico to
begin building the chain of California mis-
sions. A replica of his church at San Juan
Capistrano is being built near the ruins of

the original, tumbled by carthquake in
1812. Pageantry surrounding the return of
the swallows to this mission each March per-
petuates venerable Spanish folklore. The
oranges that stili grow in the county are
Valencias, their stock brought from Spain.

Rancher Richard J, O'Neill, who sold the
site for Mission Viejo to Philip Morris Incor-
porated, showed us an aerial photograph of
the property takenin 1964. It was houseless,
like most of the magnificent acres O'Neill re-
tains east of San Juan Capistrano,

Stout and tousled, O'Neill combines en-
gaging warmth with stubborn determina-
tion to remain an Orange County and Old
West original. He and his sister inherited a
sizable remnant of the vast Rancho Santa
Margarita, bought in 1882 by their grand-
father and James Flood, Flood had parlayed
his Comstock Lode into a banking fortune
and a Nob Hill mansion that is today San
Francisco's Pacific Union Club.

Before World War 11 the ranch was
250,000 acres. Then the government bought
180,000 acres for Camp Pendleton Marine
Corps Basze. Its rugged, scruffy hills and cir-
cling helicoptersseem tostand ready for film-
ingofanopeningsceneof TV's"M*A*S*H."

“‘Of course, the lrvine Ranch is larger.
We're the Avis of Orange County,” Mr.
O'Neill said, grinning as he swabbed a thick
slab of beef with hot sauce in his ranch
kitchen. He swallowed it happily, “When
the government bought Pendleton, there
went our 17 miles of shoreline. All we have
leftis 42,000 acres. Our main game is taking
the land from agriculture into the 21st cen-
tury. Theway Orange Countyisgoing, that's
about 25 vears' worth of land.” He peeled a
banana and it disappesred in & flash.

That afternoon as cloud shadows scudded
across his green vallevs and gray hillsides,
past wild holly and gnarled live oaks, he
drove us to his Thoroughbred ranch,
walked us through the Cow Camp that has
served vaqueros as a site for roundup and

Sold out before the rafters rose, a new neighborhood of 5160,000 homes takes
shape in Mission Viejo. The planned community, begun (n 19635, teday boasts
55,000 inhabitants. But home ownership increasingly eludes middle-income
families in Orange County, It now reguires developers of unincorporated areas
like Mission Viefo to build 25 percent of their units within the price reach of
families whose earnings fall around the $30,000 county median income.
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branding since 1882, and confided that he
was about (o retire after his two-year term as
state Democratic Party chairman

“In Orange County we Democrats out-
registered the Republicans a few vears
back," he said, “for about 15 minutes. iNo
mustter. Nearly half register Democrat, but
they mostly vole Republican.”

Great View, Gloomy Observation

The countv's best known Republican,
Richard Nixon, was born in the Quaker
town of Yorba Lindg in the north, and re-
treated from Waterpate and the White
House to live for a2 time at San Clemente in
Casp Pacifica, the sea-chiff estate that had
served him as western White House, In 1979
pharmaceuticals magnate Gavin Herbert
and his wife, Dorraine, bought the house

On a Saturday afternoon we strolled with
their children and pets through acres of gar-
dens. Tt is a happier place than in the past
The undergrowth that shielded Richard
Nixon from curious beachcombiers has been
cut back to give a majestic sea vista

In gazebos where Secret Service sharp-
shooters watched, there were hoard games
and books and the ease#l of daughter Pam
Herbert, an art student at the University of
Southern California. She alsosprayvsold ten-
nis halls black and, using a Civil War can-
non from the Metro-Goldwyn-Maver back
lot, gleefully fires harmless vollevs among
the surfers otishore,

Upstairs in the study where Nixon spent
soul-searching hours, the new owner settled
into an easy chair and sat staring at the sea.
He is one of many who have made fortunes
from scratch in Orange County; when Aller-
gan was sold to the giant Smithhline Cor-
poration in 1979, he became Smithkline's
largest stockholder. He did not appear to
havenagging worrics

But. we learned, be has conceérns. not un-
liké those that had haunted us as we roamed
this busthng county

“What do vou like best about Urange
County?" we asked

He never looked away from the gleaming
s¢a as he answered

“Th'-' "']"E"l_lni""-."-." he .'-.il“:l :—ﬂftl‘-' ".I..lll;.' 4]

ange trees. The feeling that there is room for Early-bird roller skaters in Mission
evervhody. The quiet. All the things we like Viefo catch @ rare giimpse of snow on the
best are disappearing.” ] cotnty’s highest elevation, Santiago
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A ten-foot wave flings its anargy on Waimea beach. Oahu,

T'wo atoms of hydrogen and one of oxygen. Water.
H 0 The commonest, most abundant substance on the face
2 of the earth, yet how rare this Lliguid 1s in the rest of
the solar system and perhaps even in the galaxy.

Why should earth alone have been so lavishly gifted with this
most precious of natural resources? Only minute traces of water
in the liguid state have been found anywhere within reach of our
telescopes or space probes,

The waves thudding on a distant shore are the heartbeat of




i
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muan’s anecestral home. The salt solution of the sea flows in man's
veins, and—is it coincidence or part of nature's master plan?—
70 percent of man’s body is water, the same proportion as the
surface of the earth.

The great question today is: Can the sea help mankind survive?
What is more, can it help man not only survive but alse lead a
full and rewarding life; in other words, live rather than exist?

I believe it can do both, in our gquest for life's essentials. Since
seawater covers so much of earth’s surface, it is natural to look to



Ciots of molten magma Ty at the birth of a new South Pacific island in the Solomong, M " WULAEE

the sea for our food, our energy, and, ultimately, our minerals.

These questions grow more pressing as the world’s population
continues to explode. Although some scientific estimates show
that the planet can support in relative comfort only one to two
billion people, there are already on earth more than double that
many, and the United Nations predicts that by the yvear 2100 the
swarms will reach the staggering figure of 11 billion.

The basic problem is formidable: While the world population
continues to grow, the earth remains finite.

783



John Stuart Mill, in the relative abundance of the Victorian
age, wrote that man had to [earn to bring his numbers into
rational adjustment with the earth’s bounty. That, and that alone,
is the ultimate solution, but meanwhile the sea can help us.

In the more than half a century I have dedicated to the sea, |
have had moments of despair, but fundamentally I remain an
optimist. If I were not, I should pack my instruments, dock my
vessel, and head inland.

All animals, including man, share the same basic motivations:




Young tuna circle in a floating ocean cage at a Japanese aguaculture laboratory

territory, food, reproduction, competition among species. The hey
word to describe life is, therefore, unity. We are all part of the
pyramid of life, and where the pyramid is broad based, as in
benign climates, the future of life is secure. In places like
Antarctica, where life is hard and there are great numbers of
only a few species, the pyramid is fragile. Destroy a species and
you place the whole structure at risk.

Because the sea 1s so vast, it resists man's onslaught. However,
the overall vitality of the sea is decreasing. Is this because of




pollution or because of what I call mechanical aggressions? Both.
Although people are now aware of pollution, few speak of the
mechanical assaults, such as marsh draining and coastline
altering, that may do much more harm.

The sea is so vast that when we try to study it by lowering an
instrument, we are examining a macro-medium with a micro-
tool. It tells us only what is happening at that moment at a single
point in the ocean, but little about the sea in general.

I predict that oceanographic vessels will become rare and
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One thinks at once of fishing. But capturing animals from
natural wildlife stock cannot take us very far; in fact, in many
instances it has already gone beyvond the sea’s capacity to sustain
the yield,

Ten years ago the Food and Agriculture Organization of the
United Nations estimated that the world fishing harvest might
be doubled to 100 million metric tons a year by encouraging the
building of more vessels and use of advanced technigues by
fishermen in developing countries. Tonnage has risen, though
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unsteadily, to stabilize at about 70 million tons. It will never
reach 100 million tons this way.

Agquaculture: This, too, to me is something of a blind alley.
Fish farming of shrimp, flatfish, sea bass, salmon, all luxury
foods, is far too expensive to sustain 11 billion people in 2100.

On land, most food animals are vegetarians. They eat grass or
grain and turn it into flesh, at a ratio of one pound of flesh for
each ten pounds of green matter. In the sea the disproportion is
much greater. Ten tons of phyvtoplankton, minute plants, feed one







ton of zooplankton, microscopic floating animals. Ten tons of
zooplankton will generate one ton of small fish; ten tons of small
fish make one ton of big fish like tuna.

So the fish is not the animal to bring us protein in mass. No,
we must short-cut the normal chain of protein production in the
sea in order to achieve the ten to one ratio of land animals.

There are a number of land animals that are perfectly happy
with a diet of algae. Giant kelp has been cultivated in open
water off California. It grows two to three feet a day and malkes
excellent feed for goats, sheep, and other livestoch.

Energy: People tend to forget that solar energy is the only
renewable energy resource we have. Unfortunately, it is spread
thinly over the surface of the earth, which mahkes its recovery
difficult. Solar cells or furnaces would need to be deploved over
enormous desert areas in order to match the output of a single
nuclear power plant.

Luckily, we have in the ocean a natural concentrator af solar
energy. Tropical currents constantly bring sun-warmed surface
water to areas like the Straits of Florida and the Caribbean,
concentrating formidable amounts of energy,

Twao-thirds of all solar energy reaching the earth falls on the
sea. One-third of that is reflected or degraded. Of the equivalent
of 115 million nuclear plants, the total amount of solar energy
striking earth, the equivalent of 20 million nuclear plants {20
million times a thousand megawatts) is absorbed by the tropical
seas alone.

Pilot plants are already exploring ways of recovering this
immense store of energy from the heat sink of the ocean.
Pumping deep cold water to the surface of warm seas would
enable us to exploit the temperature difference as power. And
there are many ways of translating waves and tides into power.

Wind power, too, comes from the sea, since a principal source
of wind is the temperature difference between sea and continent.
Winds blowing constantly in the same direction, trade winds and
the roaring forties, contain stupendous amounts of solar energy
waiting to be harnessed.

Space exploration has brought us the most precious gift of all,
a global consciousness. However fragmented the world, however
intense the national rivalries, it is an inexorable fact that we
become more interdependent every day. I believe that national
sovereignties will shrink in the face of universal interdependence.
The sea, the great unifier, is man’s only hope. Now, as never
before, the old phrase has a literal meaning: We are all in the
same boat.

That boat is the spaceship earth, a blue jewel glowing in the
night of space, radiant and shining with the fluid of life—
the all-encompassing seq. 0

Waves ll;q.“np & beach on the coast of Brazll, sgwguss pryseru



HE WORLD OCEAN. It blankets
seven-tenths of the earth, salt bitter,
oft storm racked, most of it pitch dark
and near freezing, Averaging two and
a half miles deep the world around, it
holds, by some estimates, 99 percent of the
life-supporting space on our planet.
It separates the great landmasses of the
— globe, affects their
weather, provides
In 30 their life-sustaining

extraordinary years, T8in, receives their

A . off-flowing waters—
scientists h and poisons, [t surges

opened the ;the pull of the moon

I have lived beside
the sea, sailed upaon it
by catboat and Navy
cruiser. crossed the
and certain about the
ocean. I3 essence 15

immensity, and mystery, and power
is a startling prospect indeed.
In 1950, only a few yvears after World War
II, Rachel Carson published The bSea
Around Us. She told of what science knew

and sun, swirls to the
Atlantic, Pacific, and

Indian Oeeans, flown

Soitis to most of us, even in this heyday of
science. Man has lived by the ocean and
then about the ocean—its onjgns, currents,
unseen depths, and strange life forms, But

spin of the earth, and
carries in its currents
the energy of solar
heat and the chill of
WORLD -

0BE A" above the Arctic, and
dived to the floor of
the Caribbean Sea in
By SAMUEL W, 4 tiny submersible.
MATTHEWS Nonetheless 1 know
vovaged upon it for thousands of vears. Yet
only in the past three decades, one human
generation, have we begun to see, to map,
and dimly to comprehend the true nature,
shape, and complexity of the world ocean. It
many a chapter of her evocative review end-
ed on a similar note: “At present we do not

know. . . . Noone now cansay. . .."
By 1981 many of those blanks were being
filled in. Instruments not even invented
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three decades ago now measure the vast
movements and forces at work in the ocean
Undersea vehicles carry explorers thou-
sands of feet deep to towering mountain
ranges and vawning rift valleys, Satellite
sensors and seismic stethoscopes take the
pulse of earth itsell.

Consider just a few of the things we now
know about the ocean, after these 30 historic
vears of exploration:

* The seafloor—that nearly 72 percent of
the planet's crust covered by sall water—has
been “seen” with sound waves and mapped
in fine detail for the first time. (It mind-
bogeling features appear on the Waorld
Ocean Floor map with this issue. )

e Theseabed is constantly being created and
destroved, the oceans are opening or closing;
the continents around them are drifting, car-
ried on giant rafts. New crust oozes up in
molten form from below, solidifies, and
moves outward; old, cold crust dives into
deep trenches and i= reabsorbed into the
interior of the earth.*

+ As the seafloor splits and moves apart,
earthguakes jar the planet and volcamic
mountiins grow in the ocean. Minerals are
horn and deposited in the seabed: oil be-
neath deep sediments, metals from spewing
hot springs. others from seawater itself.

* Ocean waters flow and overturnin unsus-
pected ways, carrving energy absorbed from
the sun, regulating the earth’s daily weather
and long-term climate. They wash away-
and ominously retain—man’s most danger-
ous wastes. They nurture blooms of micro-
scopic life, meadows of drifting plankton,
entire fisheries.

* Life, which began in the sea, still reveals
new and wondrous forms there, from bacte-
ria flourishing in utterly dark depths to lar-
vae of fish and crustaceans nourished in
sun-hlessed shallows, [rom myriad krill and
anchovies to territonial sharks and intelli-
gent porpoises and gentle, singing whales,
largest of earth's creatures.

Man's drving curiosity about what lies in
and under the oceans is nothing new, of
course. ‘We inherit it from our earliest ho-
man ancestors who ventured to catch and
eat a fish, open an ovster, or drift out from
shore upon a floating log.

*The author wrote about “This Changing Earth” in
the January 1973 GEDGRAPHIC



seafarerssailed the Aegean at least 10,000
vears ago, and had reached Australia by
some =ort of craft 10,000 vears before that.
Egypt's Queen Hatshepsut sent rope-
trussed Nile ships down the Red Sea 3,500
yvears ago to the Land of Punt. Ancestors of
the Polynesians voyvaged in big canoes from
somewhere in Southeast Asia far across the
Pacific; Phoenicians may have circumnavi-
gated Africaasearly as 600 B.C.; Greeks and
Romans, Arabs and Chinese roamed and
pondered the limits of their seas,

Vikings who crossed the stormy, ice-
strewn Atlantic all the way to the shores of
North America a thousand vears ago knew
how to use ocean winds and currents, The
fearsome, lava-spewing volcanoes they
found in Iceland were peaks of the vast mid-
ocean mountain range, now known to girdle
the entire earth.

Though Arab dhows and Chinese junks
were already trading around the rim of the
Indian Ocean and the China seas, it was not
for another five centuries that Lthe first great
age of ocean exploration opened in the West.,

In the late 14005 Bartholomeu Dias and
Vasco da Gama rounded Africa, Columbus
rediscovered the Americas, and later Magel-
lan proved that the oceans were not endless.
The spirit of discovery led onto James Cook,
i 1768 the first Western mariner to sail pri-
marily for scientific knowledge; to Benja-
min Franklin, who charted the Gulf Stream
and who guessed that the continents move;
to Charles Darwin, who circled the warld on
the Beagie from 1831 to 18360 and eventually
realized that the different plants and ani-
mals he saw must have developed through
natural selection.

While Darwin was at work upon his Ori-
gin of Species, a U. 5, Navy officer named
Matthew Fontaine Maury was pioneering
the first organized, worldwide compilation
of ocean winds and ¢urrents. He produced
sailing charts based upon regular ship re-
ports, thus becoming the founding father of
international oceanographic science.

In 1835 Maury published The Physical
Geagraphy of the Sea. He began his chapter
on the Atlantic; “The wonders of the sea are
as marvelous as the glories of the heavens.
.+ Could the waters of the Atlantic be
drawn off so as to expose to view this great
sep-gash . . . it would present a scene the

most rugeged, grand, and impesing. The
very ribs of the solid earth, with the founda-
tions of the sea, would be brought to
light. . . ." He wrote of a broad shoal in mid-
ocean: "a remarkable steppe, which is al-
ready known as the telegraphic platean. A
company s now engaged with the project of
a submarine telegraph across the Atlantic.”
He spoke, had he but known it, of the vast
Mid-Atlanuc Ridge,

Seventeen vears later Britain’s John
Murray and Charles Wyville Thomson
went to sen on the stonc vovageof H . M.S.
Challenger, That first great expedition of
marine scientists lasted four vears and re-
sulted in 50 volumes of reports, issued be-
tween 1890 and 1895,

Facts the Challenger collected are still in
use—among  them, water-lemperature
readings showing that a high mountain bar-
rier must indeed divide the Atlantic Ocean
Basin down its middle.

World War 1 interrupted ocean explora-
tion, though not such developments as the
submarine and echo depth-sounder. In the
1920sand 19305 scientific vovages resumed,
such as those of Germany's Meteor, trving to
extract not only basic knowledge but also
gold from seawater with which to pay war
debts. And off Bermuda zoologist William
Beebe and engincer Otis Barton descended
in a steel ball on a cable, called a bathy-
sphiere, toview startling, headlight-carrving
life forms hall a mile down in the sea.

World War 11 opened the Hoodgates of

discovery. In submarine warfare, in better
ocean charts, in a multitude of develop-
ments from sonar to magnetic recorders,
military needs led to new Instruments and
advances in marine hardware that would
revolutionize what man knew of the ocean.

ROUND-FACED, somewhat roly-
poly man lies on his stomach by a
small view port inside a black,
cigur-shaped craft slowly nosing on
wheels through its own cone of
light flooding the ocean floor. A portable
hairdrver blows warmair across his neck, to
prevent cramps and keep his breath from
clouding the port.
He has been here many times hefore—a
civilian oceanographer, though this s a
U. 5. Navy (Continued on page 802)
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oensing the B
0cean’s cnop
by satellite

1 HERE ARE THEY BITING?"
That famitlior fisherman’s guestion
cannof yet be answered directly

from space. However, the Coastal done
Color Scariner (CZCS) aboard the
Nimbus 7 satellite can answer this
guestion: Where are the regions of
greatest phytoplankton concentration?
Where they gre abundant, a fully
developed food chain follows, (nciuding
commercially valuable fish

A CZCS image of the Atlantic (fold-
out, right), painted by a computer,
shows concentrations of phytoplankton
The scanner detects absorption of
certain wavelengths of light by the
chlorophyll that plankton use for
photosynthesis. The dark strip along
the coast shows the most intense
chloraphyll stgmal (white areds are
clouds; land color s not significant).
But it is frontal areas, where dark red
changes to orange, that dare maost
productive. Cne, edst and south of Cape
Cod, [ies above Georges Bank, @ shoal
where winds omd tides promote vertico
mixing of water to sustatn oné of the
warld s most prolific fishing grounds,

The nutrignt-poor Gulf Stream is
deep blue, with lighter blug segments
breaking toward Nova Scotia. The
neariy perfect blug cirele is @ warm core
enclosed by @ ring of colder water; south
of if o yellow tail of more produciive
witters {5 being drawn affshore along
the Gulf Stream boundary,

The CZCS isstill experimental, and,
trt @ time of budeet cutting, its fate is
uncertafn. Yet it might prove as useful
for the study of the sea as Landsat has
been for continents and Tiros for
weather forecasting
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(Continued from page 793) submersible
with nuclear power. His name is Bruce Hee-
zen (pronounced HAY-zen); he i one of the
world’s best known marine geologists, At
50 he haz personally mapped more of the
earth's surface than anvone before him, And
here in the cold North Atlantic in 1977, he i<
spon to die of a heart attack.

In 1947, 30 summers before; Heezen was
a geology student working at Woods Hole
Oceanographic Institution in Massachu-
setts under a gruff, tireless geophysicist
named Maurice Ewing. Ewing had been at
Woods Hole all during the war, helping to
devélop sonar and other instruments such as
the bathythermograph, which could take a
temperature profile of successively deeper
lavers of the sea. Shortly he would head
a new laboratory at Columbia University
in New York, which was to become today's
renowned Lamont-Deherty  Geological
Observatory,

{On the Woods Hole sailing ship Adlantis,
“Doc” Ewing went to sea as often as he
could, tryving to learn more about the struc-
ture of the floor of the Atlantic by dropping
TNT charges and recording the echoes.
That summer he had use of the Atlantis to
explore the Mid-Atlantic Ridge, with sup-
port from the National Geographic Society.
Young Bruce Heezen sailed with him, asdid
another student, Frank Press, who vears
later would become presidential science
adviser and today heads the National
Academy of Sciences.

East from Bermuda toward the Arores
thev went. Their depth-sounder, the most
powerful vet sent to sea, first showed irregu-
lar terrain, then an absolutely flat abyssal
plain, smooth as a vast mud flat 2,900 fath-
oms (17,400 feet) below the surface.

Two davs later Adlaniis found itself over
humpy foothills, then, in mid-ocean, over a
wild and jagged realm of mountains, rank
on rank of them, broken by huge valleys and
canvons. The depth-sounder showed peaks
six, e¢ight, ten thousand feet tall—all a mile
and more below the sea's surface.

They were over the ridge; they zigzagred
back and forth across it for several weeks,
sounding and taking dredge samples of
bare, seemingly volcanic rocks. It was a far
different landscape from the broad, high
steppe Maury had described; it was the high
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barrier Challenger's temperature data and
Metear's soundings had shown must exist,

Ewing went back a number of times, but
not for several more yvears—until Bruce
Heezen began mapping the ocean floor, a
lifelong task—did it become clear just what
thev had found.

The Mid-Atlantic Ridge he charted re-
sembled the back of a huge crocodile. It rose
more than 10,000 feet in places and was
broken by great offsets.

Heezen and Marie Tharp, his drafting as-
sistant, turned all the echo-sounding tran-
sects and depth recordings they could gather
together, from all the ship tracks and ocean-
ographic centers of the world, into sea-
bottom profiles. Then they melded the
profiles into physiographic diagrams, or
sketch maps, that showed the ocean floor in
three dimensions.

“When we began in 1952," Heezen told
me a decade later, “only a few such profiles
had ever been drawn across the Atlantic.™
He and Marie Tharp produced scores, then
hundreds, finally thousands of them. In
1959 they published, with Maurice Ewing,
The Floors of the Oceans: I. The North At-
lantic. It accompanied the first of a series of
maps that would encompass the globe,

Later their diagrams would be rendered
by an Austrien mountain artist, Heinrich C.
Berann, into more generalized, full-color
map paintings. These were issued, one by
one, by WATIONAL GEOGRAPHIC. To Hee-
zen's great satisfaction (he was sometimes
criticized by colleagues for extrapolating
and drawing “poetic truths"), the maps blos-
somed on walls of schools and colleges—and
in his colleagues' offices—the world over.

EFORE THE FIRST appeared,
however, Marie Tharp had made a
historic discovery of her own. She
noticed that on profile after profile of
the Mid-Atlantic Ridge, a deep V-

shaped valley appeared to run along the

very crest, orcenterline. When she first ven-
tured that this rift might extend the entire
length of the range, Heezen didn't pay much
attention. The idea seemed too vague, too
farfetched.

About the same time Ewing and Press and
other geologists at Lamont were restudying
world earthquake records. Heezen began

Narional Geographic, December 1981



plotting the centers of the quakes on the
detailed charts Marie Tharp was drawing.

The earthquakes followed the ridge
crest—the path which Marie said held a rift
vallev, “Tt was az if a light suddenly went
on,” Bruce Hee#zen said to me long after-
ward. “Theriftindeed was there. The earth-
quakes were taking place along it.”

Belts of earthquakes had been charted
down the Mid-Atlantic Ridge and along In-
dian Ocean and Pacific ridges—indeed,
around the whole earth. Heezen realized
that the quakes traced a far more extensive
feature of the planet's hard surface than had
ever been suspected: a massive scar 40,000
miles long, curving around the globe like the
secam of a bascball, The Mid-Ocean Ridee,
az Heezen named the svstem, now s known
to cover as much of the carth's surface as all
the continents put together.

It is volcanic and shaken by earthquakes.
The fiery upthrusts of Iceland, the Azores,
Tristan da Cunha, Réunion, the Galapagos
are simply places where active volcanoes of
the ridge svstem rise above water.

S MORE and more ocean expeditions
proved that the central rift was really
there, other facts emerged. GGreat
cast-west displacements cut across

it; the Canadian geologist J. Tuzo
Wilson named them transform faults. Many
of the ridge guakes came from them. Not
only was there high heat flow from within
the earth along the ridge; most rocks
dredged from its slopes were of fresh lava,
Something was going on, something mas-
sive and basic.

Almost no sediments were found on the
central slopes of the ridge. Indeed, and more
mystifving, nowhere in the oceans was there
asmuch or asold sediment as there should be
if the oceans were as old as the earth itself
Where had the mud and ooze gone?

“] am reasonably certain,” oceanogra-
pher Roger Revelle was to say long after,
“that Maurice Ewing went to his grave be-
lieving that somewhere in the deep sea there
was a pliace where sediments of all geologic
ages, back to one or two billion vears, had
been deposited one on top of the other.”

Yet nothing from the ocean [loors. neither
sediiments nor bedrock, has vet been found

older than about 200 million yvears. Were the
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continents in fact drifting, bulldozing off the
secdiments as they went?

About 1910 both a U. 5. geologist, Frank
B. Tavlor, and a German meteorologist, Al-
fred Wegener, had proposed continental
drift as a serious possibility. The idea was
still being laughed at by many geologists in
1960. But at the same time, in 1959 and
1960, a few bold theorists were beginning to
put forward a wholly new idea: Was the sea-
floor itself moving, carrving the continents
with it? Were the oceans growing wider?

Geologist Harry H. Hess of Princeton
University and Robert 5. Dietz, a Navy
oceanographer, theorized that the seafloor
might be spreading from the central rnft sys-
tem. Hess called his landmark paper “an
essay in geopoetry,”

Proof came swiftly, in a tide of discoveries
all through the 1960s. The major proof was
as unexpected as the notion that the oceans
were widening,

The earth is a magnet. Its magnetic field
controls the compass needle, Its rocks, chief-
ly those that cooled from molten magmas,
act like frozen compasses; they show the
earth’s magnetiam as it existed when the
rocks solidified, laver after laver.

Ever since World War 11, earth scientists
had been studying lava beds on land. In the
early 1960s they discovered that the earth's
magnetic field has reversed many times in
geologic history. Its north and south mag-
netic poles have flip-flopped.

When ships towed magnetometers across
the oceans, curipus striped patterns
emerged. In 1963 two Cambridge Univer-
sity physicists, Frederick J. Vine and Drum-
mond H. Matthews, and independently a
Canadian, L. W. Morley, proposed that the
ocean floors might be, in effect, giant
recordings of earth’'s magnetic history.
What's more, the successive stripes of
reversed magnetism proved that the sea-
floor was indeed in motion—spreading in
both directions from the center of the ridge.

Much more proof =oon came from scien-
tists at LLamont, working under Doc Ewing:
Walter Pitman, James Heirtzler, Neil Op-
dyke, Xavier Le Pichon, Lynn Svkes. They
compared magnetic patterns from different
parts of the world, assigned dates to seafloor
profiles, checked them against core sam-
ples, studied earthquake zones. “It was a
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time a5 exciting as any in the history of geol-
ogy, Jim Heirtzler told me vears later.
More proof came from the seafloor itself.
Inthe 1960s an effort to drill i sampling hole
totally through the outer crust of the earth,
the so-called Mohole, had aborted because
of sparing costs. But the Mohole Project
gave birth in turn to the Deep Sea Dnlling
Project (DSDP). Using a specially designed
oceangoing drill ship, Gilomar Challenger,
the DSDP began in 1968 to probe and sam-
ple the seafloor deeper than ever before.
From the third drlling leg came confir-
mation of seafloor spreading. Off the hump
of Brazil, in mid-Atlantic, cores brought up
from either side of the ridge showed progres-
sively greater ages the farther out they were
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Rich in minerals, water gjected from
hydrothermal vents (left} along the East
Pacific Rise contains hydrogen sulfide
that bacteric use to powser their
metabolism. Bacteria are the basic food
source for the glant tube worms (above)
and other lfe near the vents. The
bacteria may be similar to earth's first
organisms, which, not yvet able to use the
sun's radiation, likely used oceanic
chemicals as thetr gnergy source.
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taken. The Atlantic was widening by nearly
an inch a vear—in a man’s lifetime, by as
much as his height.

Grlomar Challenger has gone on drilling
for more than 13 vears. Among its remark-
able discoveries:
¢ None of the oceans, even the oldest corner
af the Pacific (the northwest), holds rock or
secdliment older than 200 million vears.
¢ In those 200 million years, less than a
twentieth of earth's total age, parts of the
seafloor have traveled thousands of miles.

e The Mediterranean Sea has totally dred
up, then refilled—perhaps more than
agnce-——within the past 12 million vears,

¢« Earth's past climate, through ice ages and
long warm spells between, can be read and
mapped from seafloor cores.

Roger Revelle, who has been deeply in-
valved 1n the DSDP since its inception, has
termed the program “one of the great
achievements in the entire history of the
earth sciences.”

BULRBROUS little white-hulled sub-
marine named Alvin, scarcelv bigger
than a milk truck, has carried scien-

tists into rifts in the earth's skin in

both the Atlantic and Pacific. Asa
ship of discovery, in this age of exploration,
it has done as much as Glomar Challenger to
open new frontiers

In July 1974, southwest of the island of
Sio Miguel in the Azores, Alvin took Jim
Heirtzler and other U. 5. geologists 2,800
meters (9, 100 feet) down to the central rift of
the Mid-Atlantic Radge. The dives were a
key part of Project FAMOUS—French-
American Mid-Ocean Undersea Study.®

One of the vounger scientists with
Heirtzler's team was Robert D). Ballard; he
had dived the vear before at the Arores site
in the French bathyscaph Archiméde, a
cumbersome undersea dirigible filled with
aviation gasoline for buoyvancy,

“When we first laid eves on the glassy
black, obviously fresh lava on the floor of
the rift, it was a= if there in our floodlights
lay the true birthplace of the earth’s crust,”
Ballard has described those dives to me

Pillowlike blobs and fractured tubes of
black lava appeared to have been formed

*The May 1973 GEOGRAPHIC described these first
descents to the Mid-Atlantic Ridge
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by the Coriolis eéffect. The
second laover dowmn is deflectad
slightly more to the right by
the drag of friction, and s0 15
each layer in twrn, untel the
battommost 15 moving ina
direction neariy opposite (o
the wind, but with much less
force

As a net result, the average
movement (&.at g right angle
te the wind, g motion known
s Ehman flow

In the North Atlantic
(diegram C) westerly winds
at mid-latitudes and easterlies

ar lower latitudes push water
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to their respective right by
means of Ekman flow, These
flows converge in the Sdargasso
e, pushing the ocean
surfce fnte a hump hundreds
of kilometers across and a
rriefer figh

Because of its weight, this
hump exerts downward
pressure and spreads out as if
it woere @ plumped pilfow
sameone sits on

fhrough a complex
conjunction of forces, the
sgqueered prilow of waater ts
displaced toward the Equator
Qo there must be a return flow

LEETIE = U R Pe

te the north to replace the
wiater moving south,

The returmn of north-flowing
wiater might be broad and stow,
gince tf s the volume of
replacement that counts. In
reality, the returmn [low LS
prapped between the coast of
North America and the
Sarpasso Sea. Since the flow is
Rarrow, Lt must deliver the
required volume by speed
hence the Gulf Stream

It too is deflected to the right
Iy the Coriplis gffect and so
reinforces the great pattern of
clochwise circulation



perhaps only a few centuries ago—an eve
blink in geologic time. But no actual erup-
tions were seen taking place.

A decade earlier, in 1963 off the southern
shore of Iceland, a new island named Surt-
sev had risen amid steam and ash from a
seabed vent. Similar eruptionz had occurred
inthe Azorezin 1957, from a seabed volcano
off Faial, and in 1961 at Tristan da Cunha.
One is happening today at the southeast end
of the Hawaiian chain, where a new island
aborning, named Loihi, already stands
some 8,800 feet above the seafloor with its
top still 3,220 feet underwater

Earlvin 1981, on a less violent seafloor, 1
learned firsthand what it is like to visit this
new world. Off 5t. Croixin the U. 5. Virgin
[slands, under more than 3,000 feet of
the Caribbean Sea, [ sat cross-legged and
cramped inside Alvin's seven-foot-wide
pressure sphere, bending awkwardly to peer
through a tiny Plexiglas view port ata flood-
lit patch of dun-colored ooze.

The dive on which 1 accompanied Woods
Hole electronics specialist Jim Akens and
pilot George Ellis was to test a new ultra-
sepsitive TV camera, “Silicon intensified,”
they said knowinglv. “Single-frame scan,
200,000 ASA equivalent.™

To me this was so much space jargon . . .
and then, music of space!

From a loudspeaker inside Afgn came an
eerie ululation, a high-pitched Star Wars

tremalo, We were hearing an image being
recorded, then transmitted as a high-speed
sonic signal to the sub’s tender far above us.

The picture that would result was of a
prosaic test target, a canvas pancl painted
with black and white squares. As Alvin rose
from the bottom, rose silently and surpri=-
ingly fast, the target vanished from our view
ports. But it remained. shrinking and dim-
ming vet still discernible, on a miniature
video screen above our heads in the sphere.

For me this was an experience of a life-
time. It was also an occanographic mile-
stone: Afvin was making the largest images
of the deep seabed ever recorded, three-
quarters of an acre at a time, 1n swaths 210
feel across, [ts newest electronic wizardry
was vastly broadening scientists’ ability to
see landscapes that have been shrouded in
ulter darkness and crushing pressure since
the oceans themselves were born.

CEAN-FLOOR PLATES collide,
shift along mant Faults, or crack and
spread apart,

Two narrow, water-filled splits on
the flanks of continents—the Gulf of
California and the Red Sea—are oceans of
the future just beginning to open, maring
gealogists say. Their basins are widening;
heat comes up from below their floors.

In Mexica’s Gulf of California great
volumes of sediment carried down by the

Rigors of the sea present ever
deepening challenges as the
search for new otl reserves
accelerates. In the inhospitable
North Sea off Norway, one of a
small fleet of tugz holds a drilling
platform in place (left) after
gale-force winds pulled three of
the platform’s anchors from
their moorings. For working
around the base of the North
Sea’s massive rigs, Perry
COceanographics, Inc., designed
the mobile diving unit at right, a
sort of undernwvater helicopter
that permits manual operations
down to 1000 feet.
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Colorado River mask the seabed rifting.
Someday that rift may rip north, open a sea-
way through Nevada, and break away
much of California as an island.

In the Red Sea, in several deep basins or
holes, adifferent sort ofmud exists. Notonly
iz it hot—more than 60°C (140°F—but it
contains incredible amounts of minerals: sil-
ver, lead. zinc, copper, iron, and others.
The top 30 feet of ooze in one of these hasins,
the Atlamtis IT Deep dizcovered by Woods
Hole in the early 1960, is potentially worth
billions of dollars. Though commercial in-
terest has been great, exploitation has been
held back by legal and technical factors

Ever since the first Challenger's cruise a
century ago, it has been known that potato-
size lumps rich in manganeése and ron cover
wide areas of the ocean floor, almost as thick
as cobblestones. The nodules also hold cap-
per, nickel, and cobalt. All that is needed is
to lower a dredge and scoop them up.

The twin mysteries of exactly how these
nodules form, and what keeps most of them
unburied by seafloor ooze, remain to be
solved, But careful estimates, particutarly
in mid-Pacific, show that enough exist to
supply the entire world's needs for manga-
nese, an important ingredient of steel, in-
definitelv; they are being formed on the
ocean floor faster than they could be mined.

Giant firms have gone into international
partnerships to plan and test methods for
recovering this sea-bottom bonanza (pages
814-15), Inability of the world’s nations to
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Fire on the water marked the
world's largest oil spill {left),
touched off tn_June 1979 by the
blowout of Ixtoe I, a well in Mexico's
Bay of Campeche. Spreading
northward (right), a foamy slick
dubbed “chocolote mousse™ spotted
the Texos coast, though fovorable
currents may hove prevented
permanent environmental damage.
Nine months later 140 million
gallons had spewed (nto the Gulf of
Mexico, intensifying the search for
new spill-prevention and
contoinment technology.

EL&DS TR

agree on 4 Law of the Sea treaty, however,
has delaved the start of deep-sea mining for
more than ten vears, But it will surely come,
for the stakes are huge.

W hen seafloor spreading and magma up-
welling were first recognized m the 1960s,
geologists soon speculated that other miner-
als—extracted from deepin the coust by hot-
water circulation—might be deposited
along the mid-ocean rifts.

In Project FAMOUS, the French found
an inactive vent surrounded by mineral
deposits. Elsewhere along the Mid-Atlantic
Ridge to the south, ships of the National
Oceanic and Atmospheric Administration
(NOAA) had earlier photographed a hydro-
thermal field. But it was not until 1979 that
explorers of the eastern Pacific floor came
face to face with minerals actually spewing
from vents in the seabed.

Alvin, from its ungainly twin-hulled
tender Lulu, had been diving north of the
Galapagos Islands, on a rift where warm
gprings and strange colonies of life had been
discovered two vears before. Now the sub-
mersible had come north to a site on the East
Pacific Rise near latitude 21° North, ™

“The first dives were unbelievahble,” said
Bob Ballard, who has traveled along more
of the zea-bottom nits than any other man
on earth. “Here were these [ountains of
black or white materiul, like smaoke, billow-
ing from (Continued on page 8§16

*Reports on Alvin's Pacific dives appeared in the
October 1977 nnd November 1979 GEOGRAPHICS

National Geographic, December 1981






Tracing the
layened
nivens of
the deep

circulate, it is necessary to know where they come

from, how they flow through a basin, and to what
extent they mix. Water masses have individual
signatures that depend on temperature, salinity, or
other chemical constituents.

In the diagram of the Atlantic (above] arrows
indicate the flow of cold Arctic (lavender) and
Antarctic (blue) waters that hug the ocean floor.
Warm, Light, salty Mediterranean water (red) stays
at mid-depth; one component moves north, where it
will mix, sink, and return south. Testing of hydrogen
bombs (right) released radipactive tritium. Rained
into the ocean, this provides a clock to trace the
movement of a water mass, as from the Argtic

(inset), and determine rates of diffuston and mixing.

Tﬂl UNDERSTAND how waters of the deep ocedan

National Geographic, December 1951
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more common—_their tofal
weight in the Pacific is

U i estimated at 1.5 trillion tong—
mangunese nodules litter
ﬂ new D B sections of the seafloor, with

greatest concentrations at 5,000
Uf t meters (16,000 feet). They were
nugge 3 discovered during the world’s
firat great pceanographic voyage,
begun in 1872 by H.MLS.
Challenger. Wiy they grow 15
still spmething of @ mysteéry, bt
thetr potentiod vilte s enormous.

Rich nodules are composed of
25 percent manganese, 1.2
percent copper, 1.5 percent
nickel, and 0.2 percent cobalt

Nodules begin to form around
saome foreign body, such as a
shiark's tooth (white airfoil
shape at center of cross section,
left). Grodually, metal oxides
build around it. Smaller nodules
mixy be encased to make o
larger one, as at left, The entire
accumulotion may take several
million years to complete—yet
somehow most remain unburied
by sediment,

With mindrad resennes
dwindling and lines of supply [¢ss
secure, minineg the nodules mdy
become-economically feasible,
although the capital and
technology reguired are
formidable.

Loclkheed has developed a
working prototype (right) for
Ocean Minerals Company, a
consortium of corporations.
Propelled by Archimedes’ screws,
the bottom-traveling miner
collects, washes, and crushes the
nodules, then pumps the siurry
past a fiotation block that keeps
cables and hoses off the bortom.
The slurry enters a hopper-
shaped structure called a buffer,
where 1t is pumped through riged
pipe toa surface ship five
kilometers aboyve

The bigegest impediment o
full-scale mining 15 the unclear
status of international law to
settle the gquestions—who has the
right to mine the oceans, and
RATSINAL QETONAPHIE FHOTOLRE WS for whose benefit?
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(Continued from page 8111} crevices and
hollow rock pillars along the rifts [page 804,
Thev made me think of Pittsburgh's smoke-
stacks a generation ago.

“We drove Alvm up to oneé of the black
smokers. Our claw thrust a plastic heat
probe into the vent. The temperature re-
corder in the sub went off scale. Then we
saw the plastic rod itself begin to melt, to
droop like taffy. It didn't take long to realize
Alvin's portholes might not stand such tem-
perature [later calculated to be above
I50°C—650°F), We backed off in a hurry!”

Moaore cautiously, time after time, Alvin's
pilotz and scientists nosed as close as they
dared to other such gevsers, made film and
television images, and brought up samples
of bright-colored minerals—sulfides and ox-
ides of copper, iron, and zinc

The fact of hydrothermal mineral forma-
tion in the oceans, which earlier was simply
theory, is one more milestome discovery, It
opens the way for more confident prospect-
ing on land, and someday for mining the
seabed itself. For the oceans, it is now clear,
will inevitably be man's next mother lode for
many of the natural resources he must have.

Today the United States draws 12 percent
of its domestic crude ofl from offshore
wells—in the Gulf of Mexico, off California
and Alasks, Soon it may tap its Atantic
shelf as well. Worldwide, a fifth of all oil and
gis now comes from under the oceans.

Finding it. extracting it, and bringing it
ashore safely have spawned extraordinary
new industrial tools and techniques: Drill
platforms taller than the Washington
Muonument stand amid the smashing waves
of the North Sea; floating rigs ride an hulls
submerged far under the surface; storage
tanks, ship-loading terminals, and pipelines
rest on the seafloor itself, from Persian Gulf
to South China Sea to Gulf of Mexico.

All this too has happened largely in the
past 30 years, The offshore ol industry de-
pends on the ability to “see” rock layers deep
within the sea bottom, using seismic echoes,
computers, neutron emitters, heat probes,
and gas sniffers.

The oil wells offshore, and the tankers
that endlessly plow the oceans, bring great
dangers as well. The chances of polluting
the seas, possibly causing irreversible
damage to their life forms and the shores

16

they wash, grow with every offshore discov-
ery, every supertanker leaving port.

Capt, Jacques-Yves Cousteau, roaming
the world's séas for the past 31 vears in his
Calvpso, now finds tar balls and other oil
traces wherever he goes. “The oceans are
sick and in trouble,” he says grimly.

EANOGRAPHERS in these 30
vears have learned almost as much
about the waters of the seas, and how
they move, as they have about the
vast mountain ranges of the seafloor.

When World War 11 ended, the charts of
surface currents, wind patterns, tides, and
wave patterns werethe legacy of centuries of
shipmasters’ lore, of Matthew Maury's
“Sailing Directions,” of sealed bottles cast
adrift during pioneering cruises of research
ships, but primarily of data gathered by
compeéting—and often warnng—mnavies,

Today the charts have been largely re-
drawn by instruments developed for peace-
ful research, With buovs that broacdcast
from mid-ocean for vears and floats that
drift great distances at constant depths be-
neath the surface, with hvdrophones that
pick up sonic signals from afar, with long-
distance atrcraft and cloud-piercing satel-
lites that record sea ice and warm currents
from space, phvsical oceanographers have
refined their concepts of ocean circulation,

It was known that cold water from the
polar regions creeps slowly at great depth
toward the Equator, to replace warm sur-
face currents, such as the Gulf Stream, that
carrv the sun’s heat to high latitudes. In
these few decades. however, it has been
learned just how far north Antarctic bottom
water reaches—uo the northern limits of the
Atlantic, Pacific, and Indian Oceans.

Massive currents and countercurrents be-
neath them flow in opposite directions along
the Equator and the edges of continents.
Thev help the oceans turn over and mix in as
little time as a thousand years—an impor-
tant control over climate.

In studving the North Atlantic, Bruce
Heezen and Maurice Ewing recognized the
tracks of tremendous undersea mud ava-
lanches, called turbidity currents. The
slides explained many things: why there are
giant undersea ravines and vallevs, such as
the Hudson Canyon off New York; why

National Creographic, December 98]



syubmarine cables to FEurope broke; why
sanidd—a shallow-water substance—could
come up in core samples taken far offshore.
Heezen and Ewing analvzed one specific
slide, set off by anearthquake in 192% on the
Grand Banks of Newfoundland. that broke
more than a dozen transatlantic cables, one
after the other,

In recent vears drift buoys and satellite
pictures have confirmed that the Gulf
Stream is far from a smooth, straight river.
Instead it meanders, twists, even forms
great loops and eddies (pages 794-6) asitcar-
ries its load of tropical heat from the Carib-
bean to warm northern Europe.

In 1973 the United States and Britain
joined in & project named MODE (Mid-
Ceean Dyvnamics Experiment) to detect and
track the great eddies of Atlantic water
swirling slowly across a 270-mile-wide
patch of ocean between Bermuda and Flor-
ida. Again i 1977-78, Amencan, British,
Soviet, Canadian, French, and West Ger-
man aceanographers cooperated in an even
larger program, called POLYMODE, in
several areas of the Atlantic.

From such studies it became apparent
that as much as 99 percent of all the energy in
the motion of the pceans may be involved in
eddies. Yet within these massive move-
ments, distinct lavers may be recognizable
even after moving great distances,

“One, south of Bermuda, was so salty that
its water could only have come from the
Mediterranean,” Dr. Thomas Rossby of the
University of Rhode Island, one of the U, 5.
designers of MODE and POLYMODE,
tald me. “Yet the layer, some 60 miles across
and 1,640 feet thick, retained its identity all
the way across the Atlantic.”

Woods Hole researchers have marked and
tracked strange rings breaking off the Gulf
Stream, seeking their cause and dynamics,
Occasionally a slow whirl will totally en-
close a pocket of either colder or warmer
water, like a huge life ring or standpipe
revaolving in the =ea. Fish and other life will
not leave one type of water for the other, but
stay within their natural revolving swim-
ming pool as long as it remains unbroken.

scripps Institution of Oceanography in
California has long taken the Pacific as
its lake, logging bundreds of vovages of
discoverv. Its ships found great fractures

New Wearld of the Ocean

in the eastern Pacific floor, and in the
north and west sounded the Aleutian, Ja-
pan, and Phihppine Trenches, and, deepest
of all, the Mariana Trench.

Thor Heyerdahl drifted with Keow-Tiki
west from South America on the South
Equatorial Current, 4,000 miles to the Tua-
motu Islands. Scripps scientists traced the
equally massive Cromwell Current flowing
easthound beneath it, to wash cold water up
against the volcanic Galapagos Islands and
support the fantastic, isolated life forme that
Charles Darwin saw there.

The north-flowing Peru, or Humbaldt,
Current and upwelling of deep, cold water
along the western flank of South America
feed one of the richest fishenes in the world.
But the region is subject to vagaries of atmo-
spheric and oceanic forces thousands of
miles away. Ccecasionally a great mass of
wiarm water invades from the north and
blankets the upwelling. Then, in those
dread times called El Nino (The Child), the
Peruvian fish catch fails and the world [aces
a shortage of protein for animal feed—and,
ultimately, human sustenance,

N LONG, air-conditioned storage rooms
at Scripps and Lamont stand rack after
rack of cores—cvlindrical tubes of
mud and clay, sand and rock, These are
taken from the seafloor by sharp-edged

pipes dropped like bombs {rom oceano-
graphic ships or brought up through Glomar
Challenger's drill pipe.

Maunce Ewing, in a day when a single
core sample ten feet long was a treasure that
might take a vear to analvze and fully write
up, confounded his colleagues by bringing
home cores by the scores, then by the hun-
dreds, every time his Vema and Rebert D,
Conrad docked from world cruises.

But the results in new knowledge were
immediate and dramatic; every otherocean-
ographic institution was soon to emulate
him. Then came the vears of the Deep Sea
Drilling Project, and the cores proliferated
even faster.

“A competent marine geologist can read
down the length of a seabed core and tell vou
the state of the ocean surface over a milhion
vears, and from that the earth’s chang-
ing chimate,” Lamont-Doherty's Dr. James
D. Hays (Continued on page 524)
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A perishable catch means brisk
work aboard the Soviet factory
ship 18 Svezd VLEKSM (left)
brimming with cod aond pailack
pulled from the Béring Sea by the
LI 8. trawler Roval Atlonrtic,
Belowdecks the Soviet ship holds
a space-effictent processing plant
wWwhere workers tn white hats,
masks, smocks, and gloves remove
parasiigs as @ conveyor Dell
carries the fish to deheaders
filleting machines, and flash
fréezers.

To preserve the fishing
grounds, the United States keeps a
close eve on operations. Beth
Mhunning, a Russian-speaking
biplogist, inspects @ cafch on the
|8 Sverd VLESM {right), to which
she 15 assigned for bwo rromths
She monttors the sice and
predominant sex of the hauls and
aorders certain species thrown bachk
Foreign ships are prohibited from
takiriz crab, halibut, salmon, and
other prized seqafood. Vessels
found to possess forbidden species
are subject to seizure by the U, 8§
Coast Cruard,

such problems were put out
af mind in April 1980, when
arrangements for a new L. §.-
soviel fishing venture were worked
out in the U585 K. at Nakhodha
Capt. Barry Fisher of Newport,
Oregon (right, at right), locked
grms i the Bussian moanner with
the Soviet fleet commuander Ivan
Petrovich Samsonov for a toast to
the partnership.
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the fall the plants are att d rriety that can be cultivated as
i il FOMye d &r far sotith as |_:_|.|I:|-_.|..L Au ¥
ong ag 20 feetr before DelRg ray Mutatton and selectne
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China exports kelp to Japan, perfecting stroins with o
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At the Chinese Academy of common atlment in Ching



(Continued from page 8177  told me a few
VEATS AL0.

By examining undeér microscopes the
skeletons of tiny marine organisms—fora-
minifera, radiolarians, and such-—in the
cores, Dr. Havs and his colleagues can read
the temperature of the sea surface when the
creatures lived, then died and drifted down
in a slow, constant rain to the seabed. They
can tell as well the amount of ice in the
world—how much fresh water, fallen as
snow, remained locked up in ice caps and
glaciers in those dim past ages.

They have known, for example, that
about 65 million years ago, at the end of the
Cretaceous geologic period, a sudden cata-
strophic  extinction of surface-dwelling
ocean life occurred. It happened very close
to the time that the dinosaurs; equally mvs-
teripusly, died out on land.

In May 1980 Glomar Challenger brought
up 655 fect of core from a 70-million-yvear-
old ridge in the Atlantic off South Africa. In
it the shipboard scientists found a clear
record of that “boundary event.” A laver
only 23 feet thick, datable by fossils, showed
that the mass extinction took place in less
than 100,000 years, within 300,000 vears
of the time the dinosaurs were gone. Sea-
surface creatures that previously had
thrived disappeared, leaving only a few spe-
cies of minute plants and animals. It took
several million vears for the diversity of
oceuan life to reappear,

Studies of sedimentary lavers on land in
Italv, Denmark, and Spain, show the same
sudden kill-off. Coincidentally 1n 1980,
chemical studies of those layers revealed ab-
normally high amounts of exotic elements
zuch asiridium. arsenic, and antimony,

The conclusion reached by some scien-
tists, among them Nobel laureate Luis Al-
varez and his son Walter, of the University
of California at Berkeley, 1s that the planet
was struck by an asteroid or comet as big as
six miles across. Such a eollision would have
thrown vast quantities of dust into the atmo-
sphere and scattered traces of heavy metals
worldwide. The screening of sunlight from
the land and sea for several years could have
led to a massive kill of plant and animal spe-
cies, “The lights went cut, and that stopped
the food chain,” savs Luis Alvarez.

Marine geologist Cesare Emiliami of the
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University of Miami in Florida, however,
believes that the asteroid fell into the ocean
and caused a sudden temperature rise.
“This,” he savs, “could have brought the
selective extinction of the dinosaurs and
other animal and plant groups.™

Oiher researchers speculate instead that
continental drift may have suddenly
changed ocean circulation and killed off the
sensitive Cretaceous life forms. The Arctic
basin, blocked from the infant North Atlan-
tic, may have suddenly released cold, rela-
tively fresh water into the highly salty voung
sea to the south, and the shock to life there
could have wiped out much of it. Climate
around the Northern Hemisphere could
have cooled enough to undo plant life on
land, and thus the dinosaurs.

OT JUST long-term climutte but day-
to-dav, week-bv-week weather pat-
terns are affected decisively by seéa
conditions, meteosrologists are
learning. “The bad North American

winters of 1976-77 and 1977-78 are related

to ocean-surface temperature changes in the

North Pacific,” climatologist Jerome Na-

mias of Scripps has told me.

When the jet stream over the Pacific
changed in 1976, Dr. Namias said, Califor-
ma suffered winter drought, while paralyvz-
ing cold and snows gripped the Northeast,
Three vears later, just the opposite hap-
pened; California and the Northwest were
deluged by rain and snow while the East
went bare.

Changes in currents and cold-water up-
wellings along the flanks of continents
produce drastic changes in fisheries, and the
vital resource they provide for millions of
people, El Nifo disrupts the Peruvian fish
catch for vears at a time. Upwelling along
the Arabian Peninsula, the shores of Paki-
stan and India, and elsewhere supports
great fish populations as well. Should such
upwellings fail, or should the monsoons con-
trolled by the sun and the seas change, mil-
hons of people would go hungry.

Blooms of algae and other plankton. some
cansing the so-called red tides, kill or nour-
ish pelagic fish. Conversely, the steady de-
cline in whale populations over a century of
more and more efficient hunting by whaling
fleets has brought an apparent increase m

National Géographic, December 98]



Ever inventive Harold E,
Edgerton developed the first
high-spieed electronic flash, or

strobe, which revolutionized
photography above and under
the sea. In 1954 he used an
garly version of his deep-ocean
camerg (above); a later model
operated to depths of cight
kilometers (five miles).

Recently he has turmed his
skills to a central problem in
the study of plankton—no
adequate means had been
devized 1o analyze a sample
guickly and accurately. Dr.
Edgerton constructed a
stlhpuette camern that can
photogruph plankton in their
natural state in the sea. With
high resolution, a single image
(right) can encompass about
260 cubic centimeters of
seawdter—enough to permit
scientific study without having
te crush the animals in nets or
requiring tedious microscope
work,
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A window near the North Pole was cul ti Are

by a team fabove) preparing to photograph in the
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the drifting meadows of shrimplike krill, on
which the great whales graze.

Therei1s so much krill in Antarctic waters,
some experis say, that an eificient and con-
trolled harvest on a sustaned-vield basis
could produce more food for the hungry
warld than all its fisheries put together. The
only trouble is, not many people have devel-
oped a taste for krill. But the Japanese, for
one, are frecring, drving, grinding, and oth-
erwise preparing it for human consumption
In Taokwvo's 30-pcre Tsukijln hish market, 1
wandered among long tables covered with
krill, krill flour, krill paste, dried and frozen
krill hard to tell from shrimp

Muodern fishing fleets are marvels of effi-
ciency. Freezerships serve the catchers,
which swarm around fishing grounds, Dan-
ger of overfishing and irreversibly depleting
stocks worries manyv nations. 1 he extension
of national boundaries 200 nautical miles
offshore inthe 1970s was largely impelled by
the drive Lo protect ocean fishing,

At the same time, efforts to “farm” fish

i id EBINETORY, BRIED UHSMTRRITY MECSC AL CEMIER
Reacting under exvtreme pressure—
the equivalent of 686 meters of ocean

depth——a volunteer is tested for [oss of
coordination while picking up BBs with
tweesers, The Duke Unmversity Medical
Center experiment early in [38] proved
the value of adding nitrogen to helium
L._""""._li I_I'LTl"E'!_"I"I o Minumilse tremors, FREELESECLL,
and fotigue, and set new records for
depth and duration in stmuloted dives.
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and other seafood have burgeoned. The Jap-
anese cultivate ovsters, shrimp, prawns,
abalones, and fish of many varieties for food
I'oday China, as well, 1= fast expanding its
marculture—kelp, for example, 15 grown
affzhore like corn (pages 822-3), and sea
cucumbers, a sort of glant siug the Chingse
relish, are harvested from the bottom. More
food can be taken from an acre of seawater
than from an equal ared of farmland.

Forcenturies the Chinese have grown fish
in farm ponds. U, 5. scientists have inspect-
ed communes that grow three or more spe-
cies of fish laver above laver in the same
waters. "“At one such fish farm near
shanghai,” Woods Hole biologist John H
Rvther reports, “carp swim through the
ponds, some zubsisting on grass and other
vegetation cuttings thrown in, some on
plankton fertilized by the manure of com-
mune animals such as ducks and pigs, and
bottom-=dwelling mollusks. A
manv-storied food factory!”

With scientists from half adozen U. 5. In-
sthitutions | met the NOAA vessel Oceanog-
rapher in Shanghai in 1980, the first U, §
government ship to visit China in more than
30 vears. It joined Chinese research vessels
in measuring the gquantity and content of
sediment carried down the caramel-colored
Yangtze to the East China Sea. The
Yangtze and Yellow Rivers together dis-
charge almost as much silt as do all the nvers
of North and South America—four times as
much material each year as lies in the Great
Wall of China. Their flow provides direct
pvidence of the slow, mexorable wearing
awav of the continents into the oceans

others on

N RECENT YEARS, marine biologmsts
have discovered new types of sea life al-
most with every expedition. With mid-
witter nets they solved the mystery of the
deep scattering lavers, which had puz
zled operators of sonar and depth-sounders
in wartime-—mysterious blankets or sur-
faces that moved upward at night, descend-
éd deeper by day. They consist of masses of
light-sensitive plankton, small fish, and
<hrimplike crustaceans, hving and moving
just at the lower limit of sunlight’s penetra-
tion in the aceans.

submersibles such as Afvn, diving
through such a laver, passed other forms

Narnonal Geographic, December /W8]



that carry theirown headlights, luminescent
organs for either attraction or defense. To
the scientists falling through them, as to
William Beebe in the 1930s, they seemed
like lighted snow drifting upward.

On the Galapagos Rift, and again at 21°
Narth, the explorers found not onlv new
spiecies—possibly even a new phylum—>but
alio an entirely new syvstem of life, one not
dependent on sunlight at afl.

In warm water rising from rift vents, bac-
teria in amazing multitudes grow—metnhbo-
lize—on inorganic chemicals. mainly
hvdrogen sulfide. This chemosynthesis, as
biologists call it, takes the place of photosyn-
thesis, the process of orgamic growth
powered by the energy in sunlight,

The hordes of worms, crabs, clams, mus-
seis, and other creatures discovered around
the vents form a life syvstem unknown in
shallower water or on land. The discoverv
has been hailed bv Woods Huole biologist
Holger W. Jannasch as “so fundamental
thut something like it may occur onlvonce in
a scientist's lifetime.™

CEAN EXPLORATION in this re-
markable generation has been car-
ried on not only by sclentists,
Development of self-contained un-
derwater breathing apparatus—scu-

ba—by pioneers such as Jacques-Y ves
Cousteau opened the way for thousands of
laymen to prowl the upper layers of the sea,
breathing as freely as if above water.

Man thus entered the water world, and
learned to breathe strange mixtures of oxyv-
gen and exotic gases. For extended periods,
saturation dives, undersea refuges and liv-
ing quarters were needed. Habitats such as
Cousteau’s Conshelfs in the Mediterranean
and Red Seas, the U, S, Tektite in the Carib-
bean, and Sealabsin the Atlaptic and Pacific
expanded divers® ability to rémain at depth
for davs, then weeks at a time, and provided
laboratories in the deep,

As vehicles and habitats multiplied and
grew more sophisticated, so also did man's
eves, ears; and other means of investigating
and recording the unknowns in the seas

Echo sounders, gravity recorders, mag-
netometers, heat sensors—all have been
emploved within the ocean and from above
it, to learn moare of its secrets. Photography

New World of the Ocean

has been joined by television, and early TV
systems have now led to supersensitive
solid-state devices—cameris without film
—that can pick up, sharpen, and record the
dimmest images in the abyss.

Sound has proved to be indispensable to
science in the sea. How far can sound be de-
tected? In 1960 a test by Lamont picked up
off Bermuda a depth-charge blast detonated
off Australia, 11,000 miles away. Thereisa
deep sound channel in all the oceans. n laver
varying from 2.000 to 4,000 feet down, from
which sound waves cannol escape. Instead
thev bounce back and forth within the laver,
traveling great distances as if in a huge
speaking tube

On and under the seafloor, equally in-
credible advances have been muade. Glomar
Challengerwas limited inearly yearsto drill-
ing onlv as deep as one drill bit would last;
then bit and drill pipe had to be withdrawn,
The holes that struck hard rock rarely ex-
ceeded a few hundred feet

Hut engineers soon overcame that prob-
lem. Guided by a sonic reflector on a steel
funnel implanted in the seabed, Chalienger
now can withdraw and change a bit and put
it back down the same hole, thousands of
feet below. Development of a hydraulic pis-
ton corer in the past three vears has enabled
deeper sampling of saft sediments without
disturbing them by the rotating drill pipe.
The result will be far more detailed knowl-
edge of the earth’s recent geologic past.

And that is only the beginning, The next
stawe may use a much larger and more capa-
ble drill ship—the Glomar Explover, built by
Howard Hughes for the CLA to dttempt to
lift a Soviet submuarine from the deep Pacific
floor. The new drill ship will extend man's
ability to probe the deep sediments of the
continental margins, thought to be the store-
house of substantial oil and gas pools.

Vet in its 13Y, vears the Deep Sea Drilling
Project has literally done little more than
scritch the seafloar, To date, some 530 sites
have been drilled, one for every 270,000
sguare miles of ocean—an area the size of
Texas or the island of Borneo, “How much
would we know,” asks Roger Revelle,
“about the Texas plains or Borneo jungle
from just one hole drilled blind from a dirizi-
ble above the clouds?”

Likewise a new generation of research
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A nobot angosy
to explone
the deep sea

PROBLEM with humans s deep-sea
explorers is that half their time on duty
1a spent commufting to and from the

bottom. With Arge and Jason, Robert [
Ballard and others at Woods Hole
Crceanographic Institution and Benthos,
Inc., are designing a syatem that will leawve
hurnons (e control bur above the waterline,

During nperations {left) o mother ship
will cruise al ong or wo nots; navigating
precisely by terrain-following multibeam
songr. From her stern a cable descends to
sledlike Argo, which has two sonar systems,
o forweard-looking to detect obstacles
{pink arc), the other side-looking (pink
triangies) to investygate bottom gealogy,
Argo's five cameras give shipboard
operators a pangramic view of the bottom
{green trapezoids). When scientists spot
something interesting, they commuand Joson
to deplov from Argo. Complete with lights
and stereo cameras, Jason (below) is
mancuvered for close inspection and
sample collecting. Both Argo's and Juson's
high-resplution images can be transmritied
by satellite anywhere in the world
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submersibles s on the way, robots that will
carry no men but, instead, their eves and
ears as well as other sensors into the depths,
Thev will be far more efficient, soy their de-
velopers, than such Model T craft as A fain,
which has now made morethan 1, 100 dives,
a trulv remarkable achievement

Al the Naval Ocean Svstems Centers in
Californmia and Hawaii, I met the creators of
unmanneéd exploring and working craft that
propel themselves in the depths, controlled
by tethers from “doghouses” lowered and
powered by cables from the surface. Soon.
say therr builders, such craft will transmit
images of what thev see back over gossamer
strands of glass, fber-optic cables so fine
that five miles will fit into a canister scarcely
the size of a coffee can,

Bob Ballard is hard at work on such a new
unmanned system. He calls it Argo, for the
craft that Jason and the Argonauts sailed in
search of the Golden Fleece. In partnership
with the U. 5 Navy and NASA, Woods
Haole has received government funds to be-
gin builchng this successor to Avin

“A pilot-scientist aboard a surface ship
will sit before 4 bank of TV =ereens,” Bal-
lard envisions (facing page). “Far below
him, ‘flving’ at the end of a4 cable :ome 100
feet above the bottom, an unmanned explor-
ing craft will carry supersensitive imaging
cameras and hghts, capible of recording as
much as four acres of seafloor at once.”

This new deep-seeing vehicle, Argo, will
enible the scientist to project his eves—his
mind—into the abyss in perfect safetv and
with virtually no time mit on his “dives.”
should Argo spot zomething of interest, such
as an undersea hot-water nasis or active vol
canic vent, 2 smaller, self-propelled vehicle,
Jasen, can be sent forth to take a closer look
or gather specimens of the new discovery,
using claws orobher samplers

Arge will thus be an extension of the scien-
tist's eves and hands as he sits on the sur-
fnce—aor even in his laboratory thousands of
miles away, watching the televised imapes
transmitted by satellite. When he tires or
poes to lunch, another can take his place.

For those who still must go down in the
sed themzelves, other new devices already
exisl or are under development. Ungainly
diving suits nicknamed Jim and Wasp per-
mit industrial divers as well as scientists 1o
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stand and work more than a thousand feet
down, hreathing under one-atmosphere
pressure as if at sea level. Marriages be-
tween submarine and diving suit are being
developed for the oll industry-as it works m
deeper and deeper waters, Likewise, there
are surface ships under test that may change
ocean science even further

Off Howaii 1 rode the experimental ship
Kaimaling, which the Navy terms an 35P—
stable semisubmerged platform. Basically a
helicopter pad on twin submerged hulls, it
can cace ot more than 20 knots through high
seas with almost no roll or pitch, offering a
new hreed of research and rescue craft

Rasic science goes on across the world's
seas in increasingly more sophisticated
chips. Soviet research vessels that ply every
vear to stations in the Antarctic are the size
of small ocean liners.

Alrcraft are nereasingly used, as in
the Atlantic: Tropical Experiment and
MONEX, the monsoon-tracking part of the
current (lobal Weather Experiment, criss-
crossing the oceans gathering data on sea-
and-atmospheére intéraction

NERGY from the ocean= Thewdea has
fascmated men since the ancient
Egvptians built tidal mills. Today,
surging tides drive power plants in
France, the U.5.5R., and China,
Canada and the U_ 5. have long studied tide
potential in Passamaquoddy Bay on the
Maine-New Brunswick border. Huge float-
ing turbines, windmills, and other devices
are on drawing boards o tap the power of
trade winds, waves, and currents in the
Lpen SEN.

And off Hawaii's Kona coast since 1979,
wea trials have taken pluce to extract solar
energy from the upper laver of the ocean.

In the tropics, sunstruck surface watér
mayv be 40°F or more warmer than water
3,000 feet below, In a process. named
OTEC —0Ocean Thermal Energy Conver-
sion-—huge power plants would use this
temperature differential to drive turbines;

the electricity generated could be transmit-
ted ashore by cables or used to extract hvdro-
gen as fuel from seawater.,

Industrial firms such as Lockheed, TRW,
and others are wvigorously promoting
OTEC,; development is funded by the De-
partment of Energy. Though costly, OTEC
could provide fuelless and unfailing power
to cities and 1slands in tropical regions, say
its proponents. Others point to unsolved
problems of size, siting, and technology (Lthe
cold-water pipe for afull-scale OTEC plant,
hanging half a mile deep, might be 80 feet in
diameter),

Andin adavof derastically curtailed feder-
al budgets, such major projects as OTEC,
deep-sea drilling, and ocean-scanning satel-
lites now face cancellation or long delay.

F THE OCEANS indeed are, as Law of
the Sea (LOS) proponents in the United
Nations proclaimed a decade ago, the
“eommon herttage of mankind,” they
alzo face the risk of enclosure suffered by

the English commons at the opening of the
industrial revolution—village grazing lancs
divided up and fenced off for private owner-
ship, That, say LOS advocates such as El-
liot Richardzon, former U. 5. Ambassador
to the UN, would be a common dizaster for
all nations.

But equally important, if not more so.
continued study of the seas by world scien-
tists may bring new discoveries, exceeding
even those of the past three decades

“We may come to understand the basic
interconnections between great natural phe-
nomena,” predicts James Heirtzier of
Woods Hole, “seafloor spreading, move-
ments under the earth’s crust, reversals of
magnetism, voleanic and earthquake activ-
itv, changes of séa level, and the maor chi-
mate changes that bring on the ice ages.”

Such a “unified earth theory”™ would rank
with Einstein's theory of relativity and Dar-
win's on evolution among the truly great sci-
entific advances in maan's short time span on
this ancient, water-mantled planet. B

The perpetual bond between sea and air is nowhere more intense than in a
waterspout, such as this one off Florida. It {s as (f, for @ moment, the creation of
the oceans by condensation from the early atmuosphere could be reversed and the
twe great sustainers of life be made one again
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IN HAWAII’S CRYSTAL SEA

A Galaxy of Lafe
Fills the Night




WILLIAN N, CURTRINGER

UR diving lamps are mere island and catch no movement. But,
candles against the undersea  as in terrestrial deserts, many

night, vet they are spotlights creatures come forward only at night.

for a nocturnal parade of life in Streaming like contrails, 15-inch

a swath of the North Pacific Ocean filaments on a three-inch baby African

that often seems a marine desert. pompano, Alectis ciliaris, may

Sunlight can pierce hundreds of feet discourage predators, as they did me

into these mile-deep crystalline blue at first, by appearing to be tentacles

waters west of Hawaii's largest of a jellvfish.

By KENNETH BROWER
Photographs by WILLIAM R. CURTSINGER and CHRIS NEWBERT
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REATURES neon bright,
hidden in the darkness, are
unmasked by the glare of the
photographers’ strobes, There is
always tension in night diving, but each
descent guarantees astounding sights,
Phantom rider on a gossamer steed,
a larval lobster sits atop a two-inch-
wide jellyfish, Pelagia noctiluca
(right). Some larval crustaceans hitch

lifts from jellyfish. Effortless
locomotion may be their aim. Or
perhaps they find protection against
stealthy predators, such as a voung
five-inch-long octopus (below), which
alters its coloring by contracting or
expanding chromatophores—pigment
sacs. Light reflects off its internal
organs, shielded by a bulbous
transparent mantle.

BOTH BY CHRES NEWBERT






IGHT WATCH in the
Pacific means prepanng for
the expected—sharks—and
awaiting the unknown. Coral
reefs and kelp forests continually
lure marine observers, but the
dvnamics of life in the open sea
remain largely unchronicled.

For six weeks we dived almost
nightly on the lee side of the island of
Hawaii, whose wind-blocking
mountains rendered 300 square miles
of sea calm enough for travel in a
small boat. Three to ten miles
offshore we stilled the engine and
let the current determine our course.

ODur homemade antishark cage
of plastic plumhbing pipe and
Plexiglas dangled 22 feet below.
Designed to hold the three of us, it
proved its value when our
maneuvers excited passing sharks.
But generally we spent little time n
the cage. As we roamed between the
surface and 150 feet below, the
marine desert came to life,

A great vertical migration begins
in the sea at dusk. Tinv zooplankton
rise to feed, and the food chain
follows. Larval fish, such as this one-
inch scorpionfish, Taenianotus
triacanthus, are among the hungry
predators.

The drama plays at a frantic pace
beneath two automobile headlights
attached to our cage. The beams are
homing beacons to us and magnets
to sea life. There, shrimplike
amphipods and krill dance as
furiously as insects under a
streetlamp. Larval fish dart toward
them, like ghostly salmon leaping up
waterfalls of light.

A desert has become a jungle.
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EEMINGLY DRAWN
from a page of a medieval
bestiarv, the pearlfish in its
larval incarnation is one of
the most enchanting and baffling
creatures we encountered.

Shining chromatophores stud the
narrow ten-inch body, lower right.
Ornaments of unknown function
flutter like willow leaves on an
extended dorsal-fin ray, exceeding

the body length. Few live specimens
of Onuxodon margaritiferae have
been available for study, and none
bear these ornaments, which
probably break off duning capture.
With our photographs and
obzervations of larval pearlfish
in the wild, marine biologists
hope to enhance theories of the
filament’s use. Like a weather
vane, it may help the fish orient




toward the current to find food.

This headgear is lost in adults,
most of which live in shallower
witer, tucked inside the body
cavities of sea cucumbers, starfish,
or shells of hive ovsters.

The open ocean around reefs 1s a
nurserv for pearlfish and other
creatures that set eggs adrift where
hatchlings can develop in the more
stable oceanic environment.
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ATEN ALIVE: A three-
inch-long salp, Salpa
cvlindrica (above), slowly

loses gelatinous body tissue
to ctenophores that here, flattened,
resemble lemon slices. As the salp
draws water through its barrel-
shaped body for locomotion, it
harvests phytoplankton with a net
supported by a long branchial bar.
A chain of babv salps floats like a
corncob above the bar.

A female amphipod, Phronima
sedentaria (above right), devoured a
salp's internal organs and saved the
casing to serve as an incubator and

baby carriage for her soon-to-be-
hatched larvae.

Food ghimmers in the digestive
tract of a polychaete worm,
Tomopteris, here life-size (right).
The worm stilled its paddle-shaped
appendages when tapped by Bill
Curtsinger’'s camera, and released a
camouflaging puff of golden dust.
Then Bill touched the body and was
surprised by what felt like an
¢lectric shock, unknown in the little-
studied worm. Whether it was an
electric charge or a numbing toxin is
not known. But that 1s the allure of
our work: raising questions.

Nartional Geograghic, December 1981
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PELLBOUND BY LIGHT,
a left-eved flounder (above)
was easily mesmerized
momentarily, Potato-chip thin,
it could fit on a half-dollar at this
stage of its metamorphosis, when the
right eye migrates to the other side
of its head to prepare the fish for
bottom feeding.

Not all sea dwellers share the
flounder’s fascination with light,
but we learned that it was futile to
dive when the moon rose full and
early. Our lamps could not compete
with a sequined sea.

A larval shrimp takes a
floating carpet ride on a radiolarian,
Rhaphidozoum, two and a half

A Galaxy of Life Fills the Night

LAY FOEOET ARV A SRR § DTSRG LE

inches in diameter (left). Each dot on
the jelly disk marks a single animal
equipped with tiny projections that
trap food. Algae lend color to this
radiolarian colony, borne on a
current 30 feet below the surface.
Larval crustaceans swim in a
surface pool of life attracted by the
aura of a headlight rigged aboard our
boat. Hoisted in our dip net,
miniature crystal likenesses of
mature crabs display adult-size
tempers, snapping claws that look
like blown-glass scissors.
Transparency helps larval
creatures hide from predators and

may prevent absorption of
ultraviolet sunlight.
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HINESTONE COWBOY
of the ocean range, the
ctenophore Hori pliora

almata jabove) lassos iis

prev—smatll zooplankton—with
tentacles saddled with adhesive cells.
spectral colors ripple across its
inch-long body as the rows of beating
vilia that propel it fragment light

like prisms.

As Mragile and whimsical as a
dream, the siphonophore Forskalia
(left)—a member of the phylum
that includes jellyfish—develops
into a conglomerate of parts that
seem to be borrowed from several
members of the phyvlum at varving
stapes of their growth. Its feeding
units lie near the ends of stinging
tentacles, Pulsing locomotlion unils
tot the transparent two-inch domed
body, stabilized by the gus bubble
nesr the crown,

These are the visions that macde
night diving our addiction. We
suspended fear—and sometimes
belief—as we gazed at creatures
whose beauty, or very existence, we
had never imaginedd. D
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REPORT TO
THE MEMBERS

Year!

By GILBERT M. GROSVENOR

FRESIDHEST . SMATIONAL GROHERALFHIC SOCIETY

RECENTLY bad the pleasure ol

hreaking rround for 4 oew  Societ,

building at our headguarters in Wash-

ington, D, €. As | stood wath the cere-
monial shovel in hand, many memores
and hopes— crowded my mind

Ninetv-four marvelous vears of achieve-

ments form the record of the Society—and
surely many lie ahead. Having relingquished
my ten-year stewardship as Editor of the
magazing for that of President of the Society
16 months ago, 1 view our mission with
slightly different eves, taking in the widen-
ing horizon of our many educational activi-
ties. What I see excites me, and 1 wish 1o
share with vou some of the highhghts of this
vear at National Geographic

First of all, the Society has steadily
prown. With 10,850,000 members in more
than 180 countries, membership 15 more

than a thard larger today than it was Llén
vears ago, Also, our commitment to reach
voung people, both at home and in the
chool curriculum, has burgeoned. The staff

S

t’'s Beena
Banner

e S s
] 1 |

sl gl A

S A e

Terraces of our néw building

has grown, too, as we Ekeep pace with
expanding projects. Hence the new build-
ing, designed to meet our needs until 2030,

And my second impression of 1951 1s that
National Geographic's rigorous standards
have never been more vigorously pursued in
our Y4-vear histor

TV Programs Win Many Awards

Chur television Specials, now in their 16th
vEar, are among the most popular on the
Public Broadcasting Service. Carned by
nine out of ten PBS stations, the Specials
make up nearly half of the 25 top-rated PBS
telecasts. Last vear's series won not only
four Emmys, TV's highest honor, but also a
George Foster Peabody Award lor "unsur
passed excellence in documentaries. ™

Next vear's series, once again underwrit-
ten by a generous grant from the Gulf Wil
Corporation and coproduced with WOQELY
Pittshurgh, promizes an equally excellent
seison: an invigorating dip into the ‘truth
about sharks: o spectacular new look al the

I"F' l.'!...l', R L



will range between Hubbard Memorial Hall, left, and the marble high rise added in 1964,

great treasures of Egvpl: 2 story of man's
successtul coexistence with polar bears; and
A journey on Britaan's Kiver T hames.

1o keep one of our most praised publica-
tions up-to-date, we published a completely
revised and enlarged fifth edittion of the
National Geographic Atlas of the World in
CUctober, The new atlas places the earthin a
galactic context. There are charts of the
solar system, the visible stars, maps of the
ocean floors and of the moon, and illustra-
tions of the atmosphere, magnetosphere,
plate tectonics, and climate.

The politics and economy of each nation
nave been updated, and new profiles have
been wrilten for each state in the Union and
each province of Canada. The atlas offers a
realistic look at the world; new maps show
the distribution of global resources. clues to
international wealth and poverty, Annual
supplements will be sent to all owners until
Lhe next full revision 15 15zued

The energy predicament in the United
States concerned NATIONAL GEOGRAPHIC

d
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editors so much that last vear thev prepared
an unprecedented special issue summariz-
ing the major problems. The report went to
members as a “13th issue™ in February. De-
mand for the 115-page 1ssue wWas so gredl
that more than 220,000 extra coples were
distributed. Indeed, more people have writ-
ten 1o us about the Energy issue than about
any other article, book, or television pro
gram we have ever produced. Most agreed
with Governor George R, Arivoshi of
Hawaii: 1t 15 one of the finest assessments
of the world's energy situation | have seen.”
In other izsues thizs yvear the mapazine has
sharpened its coverage of some equallv com-
plex subjects through what the magazine's
new Editor, Wilbur E, Garrett, describes as
a “mini-book"” approuch to the events
“When something like Mount 5t. Helens
takes place, we want to show our readers the
whole picture,” he savs, “Rather than chase
fast-breaking news like the daily media, we
try to make our coverage s complete and
thoughtiul as possible. Occasionally, as in

W40



In the tradition of excellence

o 1980 Publicatton  Award * Hoston's Muzeum of Sei-
from the Creoeraphic Soct ence s Bradford Washborn
ety of Chicago for Onr Ui Award (below Lleft) to Sci-
verse, pul lished by Book erice Editor Kenneth F.
=Ervice Weaver tor being & "gifted

» Recornition from the (Chil editor and communicator
llfl'll e E'i' II|-. | '--.'.r'u'll. :l':- 0 sCieEnce “
for three books from L
special Publications and
school Sermvices division
Wildizfe Alert]! Fhe Strug
ele to Survive, Secr
fir Past, and Fhe A
pigd Frmierren Worl

o Four EDPRESS awards in e 980 Mprarine Photogra:
1980 and ané in 1981, {o] pher of the Year award
excellence 10 educational ibelow) W GEDGRAFHI
journalism, o WORLD ontract photographer Jim
our magazine [or children Brandenburgin & compet-

o The Emmyv is television tion sponzared by the Uni
top awidrd—mven by tl
witional Academv of Tel
b L=k -'I'I.'-- ATH] SCHEINICES
(abowver. Natwonal Géo-

versity of Missouri School
of Journalism, the Nation-
al Press Photographers As
sociation, and MNikon Ine
=gveral other LrECHE: RATH-
IC photographers won
three of the 1980 specials vArous calegores, and Li-
; :’I'-'l_ 1 Lhe Falee of Ure |.:-I':Lli-l‘.|- |'.I'|'.Ill| le'll'.l.'
Lot "Mysteries of the A. McElfresh was cited
Mind.” and “The Invisalide s The Gold ECHO) award or work on the Mount St
Waorld,' labowve left) from the [h Helens prticle
¢ The Universitv of Geor rect Mail/Marketing Asso-
ma's Gieorge Foster Pea- crtion. o Feceivend I':.
bhody Award (medal ot the Promotion and Educa-
upper right}, also for our tionnl services divisio
| QR telession seasomn e At IDirectors Clab of Xet
e Blue Rihbons at th rospacliting Washington =
American Fibm Festival i silvier Medal (abowe Fight)
Mew York for “Ihive to the for the Mount 5t Helens
Fdee of Creation” pnd issue of the GEOGRAPHII
World Within Warlels, & fnuary 1981, ange ol
Glm for classroom use, o lesign awards {from the o The 38th annual White
f- .:_--_-E h:-. Car |'l!l:: {LiGnAal ETOLD 10 E LF €T E[I.ll.i--L' _“n:l."-.'.':- Fll.|1-||.'l'.[r.'1-

craphic’s Television divi-

) .
il visly [OUr Emms fiul

Films division * |081 Enmneering Fubli phers’ Association contest
o The CINE Golden Eagle service Awared from  the brought 17 awards to

from the Council on Inter Wishington | state) »ociets MATIONAL GGEOGHAPHIC

national Mantheatrical af Professtional Engineers First-place winners woere
Events for Educational for the Energy ishue and =teve Ravmer, George F
Films' “Portrait of a Coal the January 1581 article on Maohley, Bruce Dale, and
Miner,” Viount 5t. Helens. Cotton Coulson

iy Vartional Geographic, December (98]
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everyon
back

tothe
drawin

board.

cars famous throughout the vears.
And the new Accord still has

Honda's proven front-wheel drive

and transverse-mounted engine.

When we [irst intro-
duced the Honda Accord, we
thought it was the perfect car for
the time.

Others must have thought so,
too. Because evervone tried to im-
prove it. Now somebody has.

For 1982, Honda introduces
the new Accord. Stll simply a
Honda, but also a newly styvled car.

The new Accord is roomier
inside and longer outside. It rides
smootherand handles better. The
gas mileage is better, too.

With the 5-speed, a gallon
of gas takes vou an EPA esti-

e mated 30 miles, an estimated

41 miles highway.

Use 30 mpg for comparison.
Your mileage may vary according
toweather, speedorlength of trip.
California figures will be lower.
And you can expect actual high-
way mileage to be less.

You can also expect the total
economy that has made Honda

One more thing hasn't changed

cither. Honda quality.
We continually go back to the

drawing board. To :-hur ahead.
While others go back to catch up.

H|Oo|N|D(A
We make it simple.



*Now you know
why | helped decorate
the tree?”

iy '."’."ll_ N

Nothing else feels like real gold.
Nothing else makes any moment so precious.

Give her the gleaming, elegant, enduring gift she will treasure all of her life.
KARAT GOLD JEWELRY

Fow rrawo s i abdoul Ko Gidd Jeveisiry o Bee sgmsci i peseslig pactisiodd Hisie,
ue il Loy Jeseciry Inlormabieon, nbssnaiioned Gold Corp LiL, 845 Pl Avewmie. Netw Yok, N Y 100020



Is this country in the autumn of its time?

There are those who say this country is in must be true 1o them in everything we make
o - i - - 1 L | i - LT b I

|}]l":" autumn ol (LS (e That we have OS] Our '-.-il.-"l.T.l'_'l-.'l'-.'l- Elt‘ll{_‘".-'l:_'ﬁ (At thnts 1s ot (ne

pride, and quality no longer is a way of lile,

anset of winter but the advent of spring
E ] | ' 1 Kb
Whiripool disagrees

A new bepinning, where quality will
As a maker of home appliances, we onice apain

| i C=> "'-
I-.:“'.'I [EVE '.l"l gl F'”I; g f.'l!'ll-.-l I:I Ligt I.-I:rr dIe-50 !T-.':.l'i:l_'. DEeCOlTIe d Wd "I.' 'W]_l . 1 l
a part of this country’s heritage we of life for everyone ir pﬂﬂ




For the costof
afewextrarollsof
filmyoucanown
the choice

of professionals,
instead of the
choice

of amateurs.




MNikons are used by more
photographers than all other 35mm
cameras combimed

But vou don't have to be a pro to own
a Nikon.

For not much more than it would cost

protessional

to buy one of those cameras amateurs buy,

you can own the Nkon FE. A camen
which many professionals buy because
its con 1pact, ~L-* du mhh

1 he Nikon FE—like our top-of-the
line camera—1s stmple to operate. It
features aperture priority automation.
\J'u'hia_‘h means you set the fstop and the
camera automatically se lects the cormect
shutter speed. Shutter speeds are elec
monically controlled and continuously
varabie from 1/1000th to 8 full seconds,

If you choose to override the auto-
mation, just tum a dial and you'll be m
complete manual control. Which means
YOU Can exervise your creativity by inten-
tonally overexposing, underexposing
or double-exposig your shots

The FE has other features profes
sionals heve come to value about

Nikon, Things like true center-weighted
melerng for eXposin E ICCUracy. A
memary lock feature that helps you get
perfect EXPOSUTES, even L"lrJLr'“"nn_'é{ii'
conamions, Interchangeable viewhinder
SCTEENS. .-"'L'w| 1 solid, all- metal body for
unsurpassed ruggedness and relial bility

And when if con 1es to lenses, Nik '
offers what many professionals regard as
the finest system m the world. There are
over B0 Nikon lenses m all. Ovr world
renowned N ii.;';.;. T lenses range from a
bimm fisheye to a 2000mm super-tele-
pncto. U, it YLl |m=n I you can choose
one of Nikon's superh, but inexpensive,
~eres B lenses,

S0 why spend vour money ona.
camera that's amous amion I Amater
When for the cost of a few extran ll]r--
film." vou can have something m ocommon
with the pros?

II"'II ]

Nikonr

ok |

We take the worlds
greatest pictures.




DODGE MINI RAM.
MORE MILEAGE, RANGE AI'ID

Hete's how Mini Ham beats Vanagon

9. 36500 $10.600.00°




Members Forum

Congratulations on Members Forum., This is
'-'r'::'lilf Wi MissEIing
Carlos Sikes

Long [shiind Citv, New York

| am dehghted sue s, MoCann
Arnold, Marvland

The timely . meaty articles on world trouble spots

and the Members Forum are excellent, and evi-
dence of the vitality of vour organization

Jahn Simmons

Liniversity of kansas

Lawrence, hansas

| heartily approve of NaTioNaL GEDGRAPHIC
publishing the onons os well s the orchids

Denmis J. Shank

Lawrence, Massachusetts

["he first bateh of communiecations is 5o severely
eclited and condensed that the flavor s lost

FEdward H. Devoe

rrankenmuth, Michigan

[t would sevioutly restricd the number and van
ciy of letters of we were Lo pubicsh our membery’

fouehly am thegr entrvely

Cver the vears 've thought that o Letters to the
Editor column io NATIONAL GEOGERAPHI
would be an asset to the joarnal
Well ['ve st read the first ons
Hlefase, no
I"ve never read such drivel
MName withheld by reqguest
Baltimore, Marvland

Response te this mew fealure hiay been over-
whtelmingly favovdble. Of the hundreds of letters
wddressed to Members Forum, Lheve have heen
e complainti

VIETNAMESE FISHERMEN

[he Vietnamese described in vour excellent Sep
tombeer drticle are in the finest tradition of mino
ity groups that preceded them and made oor
country the great nation 1t is today, They have
clearly earned their place in America’

Hill Melln

Los Angeles, Cahfornin

A land that 1s itself stricken with drought, declin
e water tables, and diminishing resources 15 in

T A

'

SOME

WOMEN HAVE SUCCESS

WRITTEN ALL OVER THEM.

CROY

SIMNCE

154
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no poesition to continue accepting immigrants
and/or refugees. Emma Lazarus's welcome end-
ed when Ellis Island was dismantled in 1954,

Ara Mahlet
Carpinteria, Californin

Thank vou for the story of the Vietnamese fisher-

men. I was so touched T almost cried. [ came here

in 1975 by mysell with nothing, couldn't even

speak English. Now T have graduated from col-
lege and joined the American work force.

NEoan-van-vo

Burton, (hio

Your September cover of a Vietnamese child,

. - . 5¢ldom do sheer beauty and mnocence com-
biine Lo 20 chiarm the beholder.

Henrv . Dieringer

Portland, Oregon

FAST PHOTOS MAKE FUTURE ART

You might be interested in one rather wide-
spread use of vour magazing. A short whileago |
was, along with a vounger illustrator, judging a
science-fiction art show. He pointed at a painted
mountain on an imaginary Venes and said, “Na-
TIONAL GEDGRAPHIC, 1967." “Yeah," I said,
“Tine." All of us in the trade have made such fre-
quent references (o the GEOGRAPHIC in the
course of our labors that we recognize the photos
as old friends. If there's a moral, il must be: “If
you must swipe g mountain, swipe it from an ob-
scure soyrce,

Thanksagals. Jack Gaughan

Rifton, New York

Moving mountaing to Venus, unfortunately, does
not remote them from the purview of copyrighl
laws. Reproduction m ari of NATIONAL GEO

GRAPHIC photographs—or those from any copy-
righted publication—it o violation of such law.
Portrarts of peaple may alse be an invarion of
privacy. We rvealize, of course, that inspivalion
sfrrimgs from many sources,

NEW YORK

What a better way of saying 1 00 New York!
Linda Peppelman
Newtown, Pennsylvania

Why was there no map with the story on Manhat-
tan in the September tssue? Perhaps (o vou whao
are familiar with New York City o map seems
unnecessary, but to millions of us who hivve nev-
er been there, & map is as essential to our en joy-
ment of an article about Manhattan as it is o a
story on Helsinki or Bombay.
Meila Tillman
lrﬂnﬁihﬂp M‘I-FHHH-“

Because Manhattan is such a large subjeci ta con-
dense into one 3-page article, we chose in our
bpicture coverage fo convey an impresyion of the
cily rather than Lo attempt Lo show ali 115 impor-
tant featuves. This would kave beren impossible.
I'n that context a detatled map of the crby seemed

tnappropriale.
SILVER

You state that silver prevents sparks that could
sel off the shuttle's explosive Hquid-oxygen pro-
pellant. I'm sure that Mr. Boraiko meant to write
that it i= liquid hydrogen that is the highly explo-
sive propeliant used in the shuttle main engines.
Eric (. Lemmon

Loampoc, California

T'rue, liguid oxygen by itself cannol explode. We
showld hatve sald, "prevent sparks that could 1et
off a five i the higuid-oxygen pump.”

| wasintrigued tolearn that Miguel de Cervantes
was responsible {or the aphorism, * All is not gold
that glisters.”

1 had alwavs been under the impression that it
was the work of William Shakespeare, from The
Merchant of Vemrce, Act 2, Scene 7

J. Robert Johnson
Los Altos Hills, California

This commaon proverh is 5o apt that Chaucer,
amaong others, used ©f before Cervantes and
Shakespeare. The Bard admils the phrase was
well kaown when e follomwr i with, "Chiten have
vou heard that (old.” The orvigimal auther wouwld
he hard to pin dotos.

Readers of the well-written articke on silver may
be interesied to know that a taller, if mot wider,
silver abject than the maharaja's water jug was
designed by William Codman and made by the
Gorham Manufacturing Company in 1899 for
presentation to the “Hero of Manila,” Adm.
George Dewey, This magnificent loving cup 1s
sevien féet nine inches high!

Mrs. Dean A. Fales, Jr.

Kennebunkport, Maine
TATWAN

Why hasn't Talwan been presented? It would
make an excellent topic
Een P. Lee
Erie, Pennsylvania
An article on Tatwan will be publizhed in next
month's 15sue.

RESEARCH GRANTS

When I was vounger, [ thought of the Society as
anorganization that put out a very readable pub-
lication of greéat educational value. Now that I'm

National Geographic, December [98]



Use the attached, postage-paid
form to present gill memberships to
family and fnends. (v wrile (o
Malional Geographic Socicty
0. Box 205
Washington, 1. C. 20013

"Fostage rabes vary oulside Uniled Stales
i lisded on the attached order Toom,

i




i little more matore, Trealize that the So00e0y also
STPPOIts Varie
would probably get last m the grant-support
shuffle otherwise. I want to congratulate you for

d scientific research projects Lhat

having so qgquietly, gnd so effectively, plugeed o
series of important holes in support of modern
WP IENCE.
Arithur | Boucol
Professar of Geolopy and Loolop
(reron State Uiniversity
Corvallis, Ciregon

Fhie National Geographte Sociely contrilmedo;
b and a kalf million dollayvs a vear Lo yome |5
resedareh prajects Chal pnelude earby-man ¢xplora
tiom i A frica. mesw di ep-sen technology, artd tlis

|'-_--_:|'|r_|"ll'|| - yurvevi af the heagoen

AWALEKE ACROSS AMERICA

'l__II'I Yk |I,'i| e 'i". |"|-I|-r _I'."'l:r_lll Y L= ||r:-| ;||-|||-.,
hirs been published?

Clay Marguis
Plea=sant Hull, Missoun

According to tive publisher, William Mormrow &
Company, fne., Mr, Jenking's book Walk West

IIII'I'II.I II|.|| Ir||..r|"_|_||.."||.|||

BIRD RECOEL

Ereally enjoved the 15sue thit vt the bt |--'| {1

record in about whales, 1 wish vou would have an
insert record of birds

Eileen Laveri

Dsgoode, Ontaro

Fhe Nationagl Geographse Sociefy's bogk Song
and (rarmden Birds of North Amertca. avasiobi

F-r.f'l'-l.'ll II ':I i II'I'|'.I:I|I|I| "r'l-"-|"-|-'! '.||'|-'.II-"'||'_:'

DMAN

| wm so disappointed about (Oman, 1he Eotor

on- page 345 s not an Omani picture. We do nol

have that Kind of dance. The population 15 not
200,000, Tt s approximately 1.5 million

Al A. Al-Lamki

Bonn, West Germam

ke .,.lll.-'-' if e fesfvpal fioomorin e Ine suikam i
the capital of Muscat are from an area shared b
Chman and he Uniled Arah Emerales, Oesprls
porine estimales of a population of 1.3 mulion

most demographery agree wilh ouy figlive

Letters should be oddressed to Memibers Forum,

Vational OGeograpmic Magazime, Dex J7444,
Washinglon, D, C. 20003, and showld inchidi
| I-IIII' 'l I_'III|JI-II L] II-"l-Il |I|IIII _|':|'I|I'-I.I' 'I.Il'l 'Illll Al | III"|l |:.I|I

.'.'[|'| s i 1M |'|| TR T lil_l-||:|.r' !'|I||I'!' are o il oflem fi

Paifed and X Fined
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’ ¥

.I'.:'L"Il AL SAVIRE Tl VTS Vi &E
dent his very own Smith-Corona™ tvpewrite
1= going to get him better grades. Bul we are
savingr that his papers will be casier 1o r=ad
:'.'-:'I CASHCT i _i_':'.-:'-.ll 'l.|'IL! Wwidl (CaCET Wi o
ippreciate that
Rut even more impartant. when voun
student ts driving a Smitth-Corona of his very
aownt he knows that its the top-of-the line in
aquality, dependability and sleek looks

It really s a beauty! 1t starts up ever



Ihe fact is. there s nio oth
ke a smith-Corona It has a unigue Vi ||| S31
artrdge svstem. 50 vou can type on abric or

di i | FHIE TS =i in R 2 i ¥ | it 4 ST .|-| I. E ||"|
an correct mistakes two dil Lind --I 2atel i :h.|. r kid || ting
e our brand-new Lile-Kite” e L1 | Fiq | \ I- h.l

e iy o Smith. C-:::mna




Find out how @eech can deliver
more than an airplane to solve your

company’ travel

It's petting harder and

arganizmtion dedicated w

harder to go fewer and fewer | simplifying airplane own-

places on the airlines.

And company cars show |

vou more road than results,

Business travel is o
bigger problem today than
ever before. Bur thete is a
solution.

Your own Beechcratt can
salve your travel problemis
practically and profitably.
You plan your travel around
business, not vice versa.

You fly direct o all the
destinations the airlines serve
plus literally thousands thar
they don't.

And your most valuable
resource, qualified manage-
ment, can be there, when
and where vou need them.

The benefits are
obvious., But even more
than solving travel prob-
lems, Beech delivers an

ership and operation.
t all starts with your
free Management Guide. It's
loaded with information to
help yvou make a decision
about a Beecheraft. A book
of facts. A Capital Recovery
Cuide to show you the net
capital ¢ost of ownership.
And much more.

It extends through
the netwaork of Beecheraft
Aviation Cenrers, stafted
with aviation professionals.
They'll provide anything you
tw_fj, from an airplane, to a

qualified pilot, o complete
MAINtENANCce support.
Bur the ultimare sim-

_ plﬁ:tt'l,' of ownership comes
from the incomparable gual-
ity of a Beechcrafr, Quality

that rranslares into reliable
operation, fuel efficiency,

IT1S.

lasting value and a ready
resale market.
Wanrt o find out more!
It's simple
Send for vour free 1951 kit
Wit s om
YOuY Compummy
etterhead, and
we' Ul vend you
eperythmg you
need to muke an mitial decision
T I||1.|: |'m1flr.|.1__|'l[f Wi |r§: i1 Hi':'..'u"k-
cratft im yomr comfaory, Wnte
t: Beech Arcvaft Corporaicn,
Dietie. AA, Wichia, Komsas
67200 If wo'd vather call
coll collect amd ask for Dl
Chitwaxd, 316-681-8219

EEpS S ——————— T e e J

sl Doraval Mourewm Blandim b M i o s m
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iy wout [Femp wills. play the bacabes
oy gt Heech A Ueniter cofl
1-800- 2510750 = the condypuemn LS

(i Cdldomey -0 72236000 - ASK FOR
CHPERATOR A0
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Thin sleek,mma heauhl‘ui
ﬂmnamwatdwau‘uamedhma
Built and priced in theTimex
tradition. 39 styles for men and
wnmenfmmﬂi?ﬂgﬁtﬂﬁmgﬁ.

suggested retail prices.

¢

We make technology beautiful.




Some insist coal is
good.Somemﬂstcoal

We |n5|st it's not that
black or white.

Those who insist that coal is good
point out that we have over 200 billion
. tons of ecﬂnﬂmfca[ly recoverable
\ % coalinthis country—enough
} =4 tolast usfor at least three cen-
(% turiesat current consumption
| -'-' rates.
=i And, they further paint out,

" our domestic energy resources, coal

energy production. |

of the new energy we'll need between
now and the year 2000—enough to help
loosen the dangerous ties that bind us
to expensive and insecure foreign oil.

But those who insist that coal is bad
point to abandoned mineswhich scar
the landscape and allow acid water to
seep into streams.

e pollution to protect health

S ' Of course, environmental corn-
: althﬂugh Lhat represents QD'%E. Gf !' k"

currently supplies less than 20% of our J'I

And to the fact that coal contains ash
and sulfur which, if not controlled, can
pollute the air when burmed.

Still, we at Atlantic Richfield's ARCO
Coal Company believe that today the
advantages of coal outweigh its disadvan-
tages. And so do the many Americans
who have invested with us.

That's because these days we have

extremely tough environmental laws.

Laws that require the restoration of

mined lands and the protection of air
and water resources. Laws that ensure

that coal mine areas are properly re-
stored and that newly constructed or
converted power plants reduce air

and welfare,

& trols are expensive, But they are
4 aworthwhile investment when you
& consider that the cost of using coal

. S is still less than half of the current
Its true, that with greater usage, L :

coal could give us as much as one half 8

cost of using oil.

And when you consider that coal
can also be converted into transpor-
tation fuels such as gasoline and diesel
fuel—reducing even more our depen-
dence on foreign oil —it seems obvious
that we ought to reassess our old
prejudices against this most abundant
of all fossil fuels.

At least Atlantic Richfield thinks so.

There are no easyanswers.

Adlante Richield Company
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3 CUDS UNSINed Tiow 1 1/2 t=5p geound CHmamon
2 Cups sugar 1/2 tap geound nuimeg
1 cup HELLMANNS® 1/2 \=p sailt
174 t=p Qeound Cigwes
3 Cups choppad posied apples
' 1 oup SUN-MAID® Seaciest Rapone
2 15 baking sod 112 cup coamely chopoed waknuts

Greass and flowr 2 (27) ound baking pans. in lange bowl wilh moes af
iow spead baal list 10 ingredients 2 min, sceaping bowl requently, or
b wigpOroushy 300 strokes: by hand, (Baer will ba vany thick ) With spoon

A cake so moist,
its called Amazin'! _
il e o il

Introducing Amazin' Raisin Cake. It gets its comins out clean. Cool in pans |
dl‘.'].'i-l'.’il]'h'lﬁ, M—IJIIEE tastewith a little I]E'ip 10 rrany Fh!llme: cool. Al nd feos] :
from two great baking partmers—Hellmann's® s willh £oups whipped cream, |
Real Mayonnaise and Sun-Maid® Raisins. Pl P | . b, |
Creamy-smooth Hellmann's bakes . . s

that’s rich and moist. And the na  sun- .

dried goodness of Sun-Maid raisins means 0

there's a plump, juicy treat in every bite. -~

When you start with Hellmann's and Sun-Maid, _ _

amy way you slice it—it's a great piece of cake. {f., e

Hellmann's bakes itbetter! |

A feast of spices,
nuts and raisins...

B R R R B B B i e

« vty B85t Foods CPC Imtarnabonsal It ensewes o s o

¢« soin Sun-Masd Growers ol Casdornla







The new Dodges.

The 1982 frort-wheel-drive

Higl-.

manufacture
for high quality machines

Mo, you pay less on scheduled
mainterance oo Aler 50,000

Uiodges get you off the mark fost Our ‘82 Omni's, 024", Chargers miles, for exomple, our 1981 Anes K
They hugg the rood when you're and Ares K's are built in some of come in with sutistembiolly lower
ful'rq o furn or cresfing a hil the waord's most lechnologically schaduled mointenance costs thon
They shio defrly mito nomow pork- sophishcoted plants. We use robots Ford Escort ar Chewy Citation.

ing spoces. Sophisticoted tech. te miake By wikds, because

nology propes them, and grocehul rovbnts weedd rl:l-l.m precisely than w prices hmm
aerdynamics ease them through people. We've instolled outomatic We've heid the price line on

the wind, They hove the charocter- — “robogates” fo assemble cars the Dodges America wanis most
wstics of the trodifional European tightly and occuralely This advanc- i?ﬂ?t:meﬂrcker prices on all |
.ﬂfi',.,limﬂ machines, but they'ie Amer- ad 1ﬁhﬁdﬁg'r' " PTG off Oue Omni's and oll base model Anes K
O, dE!'E";InEH:l Iz mesat todoy's 19872 -EEI'IE'-":-'E'I‘IQ"‘IH.I'JR! tha beet Cﬂupﬂ'ﬂ-ﬂﬂd Seclons are the same

reglities. That meand the new
Daddaes cormy full sie adults with
room o spore They perform as

quelity Dodge ever made. And in
tests of nde, dive, style ond
convenence, ine Nafiorwide

s 1981 The chort shiows how
low prces are an the new Amencan
driving mochines

Brillantly of the pump as on the Consurnes Testing Inshitute Pone  [Eslbwey /)
road. And, most exciting of all, taond thot fmﬁrﬁ'ﬂm"' OISt g-srprsy frumicas’ !:._:’: .I.;:T.
you con aftord them tantly prederred Dodge aver Dodge 400 | S8 | Sana | w0 B
e ’ the tion F Chemger 3 3 P [ win | o] =
DI‘T'I"IIE excellence l:ry dﬂ'ﬂgﬂ : mﬁnﬁ:mmﬁﬁgﬂﬁm [ Dreetiser | S400% | 33499 | 52000 | 8
lests this year showed that our Dodge 024 over Datsun 2005X ETT AR EEEE
new Charger 2.7 can go from O to by 3% 10 11, and they preferred Arien K Wogen | SAMIE | 4700 | o fed | &
50 mph In 6.6 seconcls Thot's Dodge g iy YW Rkt o B 1) - f'l_"':'"” sawn| i | &
leister than o standard 1981 Pomsche by 47 to 8 ek Sadon | STONE | LN 34 E = 1=
724 In comparsons of EPA est- i NE SR S Al L)
moted highwoy mpg, Dodge Omni Above-standard equipment High resale value
Miser &5 rotad to drive further Cour drving mackhines are fitted B oincl ahiies vessisal BT
on ong gollon of gasoline than out for crvilized driving. "B2 rear- haal ke oy .rm qe
2veTy Dlﬂ:;li,lr'l mode. Cur Ares K wheal-drive Miredo hos os starn- iion mmnﬂiﬂﬂ_ M.Enh e
(e nsnatemngrodusihon - dord equipment power steedng,  According to recent Nofiona
~TEvy LAghan, soyou conmaned-  sower brakes and automatic Automobile Declers Assor Lsed

vier rore easily out of a ight spat,
Al this mostary al the mood comes
mom Dodge technology. Cur trant-
wheed. drive helps you grp the
povemen!, e whem slhck, Our
MaocPherson struf suspension fets

trronsmission, On Omni E-Type Euro
sedon ond Chaomger 2.2, dual
reciining sport bucket seats are
stondord. But the real hollmark of
our "82's s the caore we'va given

‘o ochieving quief, We've muled the

Car Guides, 1981 Asies K Coupe,
for excmple, retoined B5.6% of it
ongnol prce, ond Omm's ond
(24s built dunng the lost 3 years
retoined over 85% of their original

sticker price, 5o Dodges am easy

you teel the rood without sufferng A0 o waall as owr K cors wath
| o | on your budged when you buy,
fhe potholes. And rack-and-pinion extensive sound-proofing, S0 you when you drive and when E:::Fum#
Heenng gves pin-point occuracy gel an ostonishinghy silent ride. Get h;gl-. Fm-rrﬁ.rjﬂm on the
i hairpin Hrms » road, af the pump and in the
O o LWW‘“"‘ pocketbook Buy or lease o
mp3 Ce you own an Americon I wing machine
Amencon drmng rricchires G I!jr'l'l-"ﬂ'l'g mﬁl_‘m 'l':'-'l:u F-I'!'td s q ;:::'rn ':::Hﬁ n:n;::;;gﬂf

excel in drving past the pump.
Ormni Missr, bor exomple, gefs the
mighest highwoy gasoline milsoge
ol any Arnarncan buill car Chrysler
Lorparafion cors hove a proected
copomte avemnge buel aconomy
ol 28 mipxy. Our 1982 cors hove
ochievad fuel ethcenoy stondards
3 years ohead of the EPA deadline
'or thee resst of the aulo mdustry

bargom fo devvee. First, thera's theat
great fued aconomy, Second, our
Fors-4 engines have their service
parts up riont and easy 1o reach. So
o can do the work yoursell and
scve on sericing. Vhat's

Americas

Driving Mach
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WHAT WE GET T
FORNOT - .
FOLLOWING
CROWD.
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WPLIT TIL YOU SEE
HOW GOOD YOU CAN BE.




Modernizing facilities to improve
productivity, quality and service.

Thats a Bethlehem commitment.
And were succeeding.

As fast as possible, we're investing in
new steelmaking tacilities that will make
us more competitive— at home and
around the world.

For example, we've just completed a
5110 million electric furnace steelmaking
shop. And a $170 million coke oven
battery will start operation early next
yviear. In addition, we recently announced
a 5750 million modernization program,
ome of the largest in our history.

I'hat program includes three new,
advanced-technology continuous casters

|a Bethlehem caster is shown here), and
the modernization of several high-
production finishing mills. Construction
ol the facilities is planned for completion
over the next five vears.

| hese investments clearly demonstrate
our confidence in a profitable future for
steel. But new and modernired equipment
alone won't insure success, It takes people
working safer and working smarter, too.
And those are other Bethlehem com-

mirtmenls we're Jh.'ir||.:, up to.

Bethlehem=

Bethlehem Steel Corp., Bethlehem, PA 18016




The Chairman and Council of the
United States First Day Cover Society
extend you a warm invitation to

T Become a member of America’s most

pzestlglous organization — for collectors of
the ﬁtst editions of America’s stamps.

) - = THE CACHET
Musaum-guality, axclusive warks of art
by leading antists, reproduced in vivid
-%H color and sinking detall,

O

__-L--T‘H’E STAMP
_Enl': commeamorative stamp s lssuad
mu LS. Postal Service to honor &
t persan, event, plage or other
nf .l'l.mlrilnﬂi haritage

.'

“-_w




xnowladge and the potential profit that can come
from colecting pfficiel United States First Day
Covers — the first editions of America's slampa
Now, you have the oppartunitly to begin yOur own
halflcom collaction of these treasured collectors' items
— aimply by accepting this invitation to beacome a
mambar of the U.S. First Day Cover Sociely,

UNIGUE AND DESIRABLE COLLECTIBLES

First Day Covers are sought after by astute collectors
jusl-as limited editions of works of art are-prized by
connoaseurs, And for goog reason of the milligns —
aven billions — of stamps printad each year, only a very
gimrrall fraction have "first edition” status

Tha fimited quantities producad, the sxclusivity of
aach First Day Cover's originai cachet ar, the First Day
ol issue cancellation and the beautiiul stamps
themselves make First Day Covers the most desirable
way 1o collect our country's stamps

WHAT IS A FIRST DAY COVER?

Belore a stamp goes on sale al post offices across the
gountry. i 5 introduced af just one posat office
gesignatad by the LS. Postal Service. The First Day of
Issue cancellation and speclal postmark distingulsh
First Day Covars from all other covers (envisdopes)
begring the same stamp. Theas |imited edibons become
valued collectors’ iteme, never to be duplicated

THE SOCIETY PROVIDES THE BEST
FIRST DAY COVERS AVAILABLE TODAY

First Day Covers issuad by the U.5. First Day Cover
Society sre supplied by Flestwood, Amarica's oldest

and largest creator of philatslic commamoralives,
Owar the years, Fleatwood has produced hundrads of
First Day Covers on an infinite variety of subjects. Their
‘guality lithography, palnstaking attention to detall, and
unocompromising excelionce in overy respect ansure
ﬂmgrmm current and future vaiue ol your collection.

ENJOYABLE, CONVENIENT, INEXPENSIVE
Ehm the Saclety will send you each First Day Cover
:mﬂu stamps are [ssued, collecting requires almost no

Eunl,ﬂr aisl.
you of significant First Day Covers from

r countrigs and provides you with the oppor-
 acquire tham.
Hiars & complete selection of past US. First Day
— ot & 10% savings lor your first six montns
membership.

I ew pecple realize the pigasure, the wealth of

EXTRA BONUS

El!p’tljr and protect your Covers in glegant
"hn-nk"mmwﬂhﬂﬂsﬁm!ﬂm
Iiynurltnhmil U remain &

Elﬂﬁh mwﬂh-muﬂu [Otharwise,
aﬁMhrmw price of $23.50.)

* Provides you with an official engraved certificate
attesting to your elechion 1o membership. This
nandsome document i suitabie for framing and
may be displayed anywhergin your homs or gifice.

= Gives you a membership card which grants you a
parsonal four, 3 free memento, and use of the
sociaty's Clubroom whan you visd the National
First Day Cover Museaum in Cheyenna. Wyoaming

All this lor the modest cost of £1.95 for each Cover
paaring a 18 stamp (shghtly mora for stamps of highar
vaiua) Thisisindeed anestraordinary value, espesially
consigering that it s not uncommoen for First Day
Covers 10 increase tenfold in value within a few yvears of
s ssie

SATISFACTION GUARANTEED

Your satistaction is unaquivacally guaranteed If you
are not happy with your First Day Covers — far any
reasgon — you may returmn them within ten deys of
receipt for a full refund or credit

Take advantage of this unigus opportunity to expiore
the world of First Day Cover collecting. Flll out the
Membarship Acceptance form foday and mail itto. LIS,
First Day Cover Soctety, Nalional First Day Cowver
Musgum, 1 Museum Station, Cheyenne, Wyoming
82008-0002

TN B e s e e S s e M e R M R S e e e e e W mm wm o m m wa g

MEMBERSHIP ACCEPTANCE

LS. First Day Cover Society T
Malional First Day Cover Museum
1 Museum Station
Cheyenne, Wyoming B2008-0002
1 accapl this inviteahon (o become & memberofthe
Linited States First Day Cover Soclaty, | will
recerve o First Day Cover for every U S, com-
mamaoralive. | will be mvoiced only $1.85 |for
| | slamps up o0 18€), modestly more for higher
values (Shipping and handiing included | If nol
salighed with any shipment, | may raturn i1 within
10 days for full refund or credit, and resign my
rnE-rnhFrsh-ln | weill pEy as follows
FDIRECTLY Bill me with each shipmant
- BY CREDIT CARD. Bill my credit card account
gt the time of shipmeni, and mark my invoice
gocordingly
CiMasterCard L Wisa
_ American Express

|

|

|

i

|

|

|

E
Signature
M Mms Miss

%

i

i

T S-S T RO,

Binars Club
L Carta Blanche

Card Number Expires
Addrass S
ity
State Zip —

¥iud Rial afipment will b made witin G2 weads of recaipt of
appscation. LIS Fired, Dy Copsr HOGiEiy® Fiastwood® gaid
asssetdled sindlame are regisiarnd tredeamans Tha Socinty 15 &
diston of Umeoover Corporatin:
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EWE SNy SiEk

'T'he panda stands forWWI
and for thousands of other animals
and plants facing extinction

HE WORLD WILIDM IFE FUND

WWE) la didiionted o the oon-
servation of all endangered forms of

Uir. Lreorge ohalier s g
Sichuan Provinoe together with top
Lhinese sOentists under the legler-
hip of Professor Ho Jincho o carry
witan m-depth sty of the Fands and
% needs for survvad m the wild

Ina endgue and historic examplbe of A maior probleme the Giosnt Panda’
nternational co-operation the Peoples &gt demuneds Buge qussntities
Republic of China have inwited WWE  booand the evidence sugrests that the
1o work with them to save the world's  bomboo 1n W
mast widely-admired anirmal may be

Fhe Chinese Crovernment has been - semious theait 1o th
seavely enpaped m Pands Conser- 10 that ares
vabhon for many vears. Mow a2 W]

WOTK L

the many
|"'I;TI"I-.TI:':I
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Other factors = the Panda’s Jow
temm led by the distinmnshed ecologist reproduction mate, Intermuil parasites,
T E aclemavinip 1 the dewariom of the poue By Narme! G rupinie Slacas T

i

litney and territorial fea
are also betne studied
Ultimstedy, voeny
Panda has o woe have
somaeTve the complex scosyvsiom in
wir o vt frvied | s broad conservaiion
phulimophy 18  reflected m the
hundreds of well-planned’ projects
which ure now beng éarred out oy
WO P ovief S ot T ks
| e Crjant Pands ms an etsanngered
venbolof W W
wiorldiwide oonservatnon -cfiorm
life on carth
But WW T pesds money
TEMIEY
Pt srved compiralileruoun
r pheer T IETF N arrorad Obrrarmitzmy o
T L R ALY FLEEw B
WWF Internntlonnl. 1196 Gland,
Switzerland.
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Crash testing is just the beginning.
Crash tests using dummies can help engineers to design safer cars and
trucks. That's why we developed much of the technology that has become stan -
dard for barrier crash testing throughout the industry
For example, the Hybrid il anthropomorphic dummy, developed by
GM, was the prototype for the government’s test dummy
But we didnt stop there. Our commitment to safety led us nto even
more advanced research. Today GM is pushing safety technology forward with
new computer-modeing techniques Weve also developed static crusher tests
as well as scale-model testing. And our biomedical research is helping us 1o
understand better the human body's response 10 accident-induced trauma
All this soence and engineenng cantt take the place of drving carefully
and using seat belts. Please do your part; buckle up whenever you drive. For
our part, we've accepted a role of leadership m safety. Last year we spent over
half a billon dollars, not including equipment installed on vehicles, to carry out
that role,
That's the GM idea of how to use technology to build cars and trucks
Attention 10 detals where you don't see them, as well as where you do. Appear-
ance and comfort may sometimes sell a car, but today’s customers demand
real value
Ouwr goal as the world's largest automotive manufaciurer, is to main-
tan our lead by using new technology to build cars and trucks that perform
better and last longes, with lower maintenance costs, than those built by any
compettor

General Motors

The future of transportation is here.

[
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Meeting Japan's Challenge
Thirc in a Series

HOW THE
SIMPLEST BUSINESS
PRINCIPLE OFALL
TURNS COMPETITORS
INTO CUSTOMERS.




If vou make a better quality product than your competition,
customers will buy it.

We at Motorola have seen this simple principle make significant
differences in the international electronics inaustry we are part of

For example, in recent years quallty iImprovements Dy many
Japanese companies have resulted in major inroads for their products
into world markets, especially in consumer electronics,

But the same principle of quality has turned some of those
Japanese competitors into important customers of American firms such
as Motorola,

A case in point concerns cammunications equipment Motorola
designed and built for NASA. Our equipment has been used on every
manned and mast unmanned space shols without a single mission-
endangering failure. Not one. So impressed was the Japanese Space
Agency with the quality of our space communications technology and
our reliable perfarmance they have specified Motorola equipment for
use on many of their space missions.

Closer to earth, a Japanese national named Junko Tabei, the
first wornan ever to climb M. Everest, used an FM portable two-way
ragio made by Motorola here in America to help guide her to the top
It withstood nights of 20° below zero and days of blinding blizzards. Small
surprise that with plenty of Japanese radios fo choase from, Ms. Tabe/
also specified Motorola for her next climb, this time to the roof of Tibet.

And the examples go on. Even though Motorola has bowed out of
the consumer electronics markel, Japanese companies that are today’s
giants in that industry buy millions of quality components from our
Motorola Semiconductor Products Sector

All this isn't happenstance. It is the systematic result of Motorola
programs, pioneered and developed over the past decade, to give all
Motorola employees a greater sense of involverment in, and responsibility
for, the quality of the products they design and manujacture.

50, when we receive quality supplier awards from companies
such as General Motors, Control Data and even Hitachi, we know why:

And we're proud of that kind of response. It supports our belief
that quality is not only the oldest and simplest principle of business.
ft also is the most important.

@ MOTOROLA A World Leader In Electronics
(Juality and productivity through ermiployee participalion in management

©F987 Motorods ine Mgioenk a0d B ane A RRRIGAD OF B, e



Germany, now only>3.15

[!. "'llhli. new lowrate. 53 15 {or

MITI 1| l..l|'l -.|| TF DALl RATES

a 3-minute call to Germany. RN [P -
Just chal the call yoursell Austra 05| - A
during the lower rate periods, Befgium il i
any night S p.m. to5a.m Fm:rd' gt JiE
No International Dialing in Ay = Rkt
VOUT area ” You stll i | the Catraady 4.05| 3.15C
same low rate as long as its a Greece 405 — A
simple Station call Iretang 3.00( 2.408
{ Person-to-person. credit card Fealy | 405] 3153
and collect calls, for example, 'U’I"'_'”* e I 'ﬁ:
costmore because they require Nathataite | 205l 3158
:-[!'I.‘.L*I51| OpETator assistance. ) Norsd 405 3158
Just tell the local Operator the Portugal | 4.05| 3.158
country, city, and telephone iy 5 Marina | 4.05] 3,158
number you want i i [
Here'show easy it is to dial c:"}“ 2 'rL: Sl
Munich i e :
F o | W kg 100 2:4008
011 + 49 + 89 + LOCAL NUMBER |8 vatican City | 4.0%| 3.158

(1f you are calling from a
TouchTone* tL!LphunL press
the # " button after dialing the
entire number. This will speed
vour call along.)

%3.15! What anice surprise!
Or...asthey say in Germany,
“Ach Du hieber! v atat

Woant o knosw mwoere ] Coall InfeTTiEb o)
intor O S0 TYICT | e

-3{ KI-ST-I—-II}EH

|.| |”| "-||||-'_' STAN

@ Bell System

A No lowet rale cariod
| Mights Spm-Sam & Sunday
|: | r"i'EI !_-. :'_-I L_n.: .-I—-I}.'I'I I_I|'|I.

&

T

I'ne charge for each additiona
imsube L F 3 nanetial 3-mar
dizi raln, Fogaral pocse (3ol
¢t 15 added onall ealls bilked
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hay hello to gentle trade
winds and warm, fnendly
smiles. Hvwan. Where lush
slands, blue ocean and remark
abie people come together 10
create paradise. An Amencan
Alriines 74118 ready 1o mipo
duce vou o Hawar any day
vou choose. And our special

VACcAhon packages ket vou

discover the 1slands any way
you choose. It's all part of the
speCiil service you' ve come
IO EXpEct [Tom Amencan. S0
call your Travel Agent or us
amdl sav hello to Hawai

Lince you do, you |l never
sy goodbye, Just Aloha
We're American Airlines,
Diing what we do hest.







On Assignment

NTWODECADES of tramping the world's
far corners, naturalist George B. Schaller
has picked up enough of such languages as
Urdu and Swahili to get by, But communicat-
ing with his Chinese colleagues while studyving
pandas in the wild proved a problem.

“Chinese i a tonal language and, unfortu-
nately, George is tone-deaf,” savs his wife,
Kay. who assists him in the field. “When
Greorge pronounces & word, he completely
changes the meaning, which gives the Chinese
no &nd of amusement,”

Tracking rare and shy pandas in Sichuan
Province was no easy job either. "1 observed
them ondy seven times in the first six months,”
he recalled. Despite these difficultes, Dr
schaller became the first Westorner to phntl;u—
graph these animals roaming free. His firsts
also include the only photographs taken in the
wild of the elusive Asian snow leopard, pub-
lished in the November 1971 GEDGRAPHIC,

Bornin Berlin, be came to the United States

ilT BOwALLLA

it 13 and pursued his interest in animals at the
University of Alaska and the University of
Wisconsin. He wrote of his study of mountain
gorillas in Zaire in The Year of the Gorilla,
nelpmg dispel the image of King Kong belhig
erence in the great ape. The Serengeli Lion, a
subsequent work, chronicles his three-vear
field study in Tanrania; it won Dr. Schaller a
National Book Award in 1973

=
I'SE COORTERES BOCHFTY

ENTION Jacgues-Yves Cousteaw, and

visions of the sea invade the mmmd. He

was co-inventor in 1943 of the Aqua-Lung, the

undeérwaler breathing apparatus that totally

revilutiomzed exploration of the deep. Now
man could traly swim with the fishes.

With his research ship Calvpso as a sea-
borne base, Cousteau has opened wide the
field of underwater archaeology. The Nation-
al Geographic Society was an early supporter
of hiswork. From one of his first sites, a 2, 100-
vear-old Greek ship, divers recovered a still
sealed wine amphora, Cousteau was offered
the first glass. With Gallic aplomb, he sipped
it, spat it out, and announced, “That was a bad
century.”

An adventurous French boy, Cousteauat 10
learned to diven Vermont's Harvey Lake dur-
g A vear spent in the U, 5. Recently learning
that the lake was slated for development, he
pledged $13,000 to help preserve it

Currently director of the Monaco Oceano-
graphic Museum and president of the world-
wide Cousteau Society. the 71-vear-old
oceanographer plans & pew multimillion-
dollar Cousteau Ocean Center for the Norfalk,
Virginia, waterfront. It will include a science
facility to monitor and evaluate manne ecosys-
tems, educational exhibits on ocean health,
technology, and energy sources, and a display
of various Cousteau-designed undersea craft.

He hints at even greater marine break-
throughs to come. As he says, “We have only
seratched the bottom. " []
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THE CLARITY OF OUR SHARPEST PICTURE EVER.
THE FIDELITY OF 4 SPFAKERS. THE VERSATILITY OF 112 CHANNEILS.
ZF ‘\lTH HAS NEVER BEEN CLOSER TO PERFECTION.

There's never | |[-|-'|-.-| Wil {|.4|I jer-and separate bass to turn on and off automatically. And
sef [k L TS Zendth Svstem 3. And el trehle controls this new Time Control Programmer
it’s the hest Zen 'I EVET You get a TV that on most models  can be activated (or deactivated) by

You et the sl 'lT“‘ picture in has 112-channel capability, including  Computer Space Command
fenith history on all 19" and 25 42 cable channes Waany of the System 3 modets
digpnnal) Svstem 3 mu Jr s j And vou can get the pltimat feature Advanced Space Phone.™
sharper than ordinary TV, because of i remole control convenience— Push the Space Phone button and
¥ |Il"| -| gtenied !-:.-' circuitry You LOITIPULET “.-|1.1|.'. Command. It tums  vour Zenilh works just [iKe a remiote
receive all the picture detail a TS the set on or off, adjusts volums etephoane
station trnsmits scans or changes channels—up dr Zenith Sestem 3. Zenith has

You et up to four acoustically down. Even prints out the channel never heen closer o perfection
matched and batanced speakers and the time FENITH
Wooters op to 8, beeeters up 10 24 [hat’s not ail. You can prepm e

_.T,l i.’

In some models, vou even gel a 10~ gram meost Zenith System 3 maodels = =

M =
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our report on lreland und Northern Ireland,
we group longer, interrelated articles to
enhance one another,” Sometimes covernge
may stretch ovier months or éven vears, as
tor the lead storv in this issue, which
describes Mount St. Helens a vear later

Three months ago, Mr. Garrett mtro-
duced Members Forum, o monthly column
of readers’ opinion and comment. This lssue
imaugurates On Assignment, g page devoted
to the magazine's contnbutors

Three photographers whose work ap-
pears regularly in the GEOGRAFHIC swept
Lop honors in this vear's Pictures of the Year
competition. Jim Brandenburg was named
Magarine Photographer of the Year for a
partinlio including selections from our arti-
cles on bamboo, South Dekota’s Badlands,
and the Canadian Rockies. Cary Wolinsky
took second with photographs from articles
on the Madawaska Vallev, Northern lre.
land, and the U. 5. Virgin Islands. And Ted
Spiegel won third place with his coverage of
"Water: Our Most Precious Resource

Breaking into & new medium, the Soci-
ety s Mews Service took to the alrwaves Lhis
vear with a series of radio reports. Crisp, 90
second Interviews by HBob Radeliffe with
well-Enown scientists and with staff writ-
ers—such as Mike Edwards, who shipped
into Kabul after the Soviet invasion of
Alrhanistan, or Alice '| Hall, who retraced
the [ife and lerend of Buffalo Bill—are dis-
tributed by Associated Press Radio to its 8310)
member stations. Longer features of aboul
four minutes are also prepared with experts
like Dir F:I.Jl_;'_l;':l':i.l:' L ].;r!-._ 1.-'|'|‘||.| |_I-r-.l|_||'- the
mvsteriows world of sharks, and staff
archaealopist Dir. George E. Stuart. who
expiores lorgotten caves of the Mava

Cur Special Publications and School Ser
vices division produced 15 new books, 10 of
them for children, All together. Society
members recerved nearly four and a half
miilhion of theze publications. [ was especia
lv intrigued by Splendors of the Past, which
lransports readers mto a dozen lands Lo
explore lost cities of the ancient warld.,

The aimyof the Soctety has alwnys been to
disseminate greater knowledee of the world
and 1ts peoples. and the special task of
WORLI) magarine has been to satisfy the
boundless cunositv of children, Almost
irom the start, WORLID has had the largest

It s Beenr a Banner Year!

circulation of any children’s magazine; now
in its seventh vear, it reaches more than |
million voung readers monthly

In its July issue this vear, WORLD
announced the formation of a new club, It's
Your Warld, to promote conservation. The
club’s first project is a campaien to help
spve Caltforma redwoods by "adopting”
grove with contributions to the Save-the-
Redwoods League. WORKLID editor Ralph

'.';:1‘.'!_". '-iL_'-.'_l- e ProREC f = ".'i.'iH :l-'lHH'.".

Publication of the double-volume Book of

Moanemails was also gratifving to me, =snce |
have long wanted to offer vounye members of
Society families more compelling education-
al material. Children old enoueh to réad
WORLLD will be captivated by these bright
volumes, designed to give home and school
libraries an authortative picture encyclope-
g of the mammal world

Films Bange From Wheat to Dinosaurs

{Countless =-1'|'||Hl|.-:'.'...'fr ||"|!|'1|r1':| |'|:J.-".'|.' Al-
ready been introduced to Natonal Geo
praphic educatnonsl matenals throuegh more
than two million filmstrips so far distribut-
e, Ch lu-rh.:;.-» '.hl.__'- have learned about life
In A pond, solar enerey, or lee Age hunters
Irom multimedia kits prepared by our Edu-
cational Media staff, or watched a film about
dinosaurs or the life of a wheat farmer, The
National Geographic Society, todav more
than ever, is reaching into the classroom
with hively narratbon and vivid photogra-
phy. And now research into microcomputers
and wvideodiscs promises to Keep our
products an the leading edge of technology,

After decades of members' requests, the
society's Book Service this fall published a
collection llf-]]'rlqu,L'hLlrh-'«. ESSAVE, and anec-
dotes on the art of NaTioNAL GEOGRAPHIC
photograpty. Laking us behind the scenes
with James L. Stanfield at Windsor Castle
or Dean Conger ina Soviet village, fmages of
the World combines classic photographs

with comments by the men and women who
created them. Also, a separate held guide
provides tips and advice for professional
and amnpteur alike

Next spring our Book Service will venture

mto the Lost Empives, Livimg Tribes of

Mexican, Caribbean., and South American
Indians. In the fall readers will take g Jour-
nev fnto China through the work of some 30

ORDER NOW!

Please send me a copy of the Nutiomal Gep

graphic. Atlas of the Werld. Bill me upon delivers
the price of only $44.95, plus postage and han-
dling, in U. 5, funds or equivalent. If not com-
pletely satisfied, | mav return this volume
without pavment

* For sehonl shudies

Hlustranoms, « "arhk

vacation planning and tables
Plsiness rips s 155,000 place-names
& :-'-._'||!|-- {ul F:||| i 1lisg krt _r':._!._'..
nofitical maps o Homus, Anniua
« 200 urban and update supphmen
ol maps = 1234 w |[§]
= T physical maps * Hardback, doth binding
* 2 OCEan-1lonr maps s Oinly S404,95, plu

= [ riEns ol

posiage and handhng

How to order: Detach and mall this form in the om el
it AUCTMPaLie s this magizine—aor send to Nabonal Geo

graphic Society, Fost Office Box 1840, Washimeton, [, (
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New!
The Fifth Edition
of the National

Geographic Atlas

of the World

John W, Young (left) and Rob
|

For ushering in a new space
age with the first fight of th

ghuttie Columbdia, astronoatits

Crippen were awarded
the National Geographic Soci-
ety’s highest honor, the Hub-
bard ivedai, presented
yociety President Gilbert M
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writers, photographers, reseéarchers, and
translators who crisscrossed that nation of o
billian peaple for two years, covering even
Lhose areas normally inacceessible to toretgn-
ers, with the heip of Xinhua News Agency
and China's Institute of Gecgraphs

From China's deserts to Feru's moun-
tains, National Geographic teams continue
1o visit the world's most interesting corners,
hringing earth’'s peoples a little closer, per-
haps, by helping them share their perspes
tives with one another. The Societv's rale
has FTOWN £%van | tFECT 1IN |]|._- '.h--ri-| ||!. L=
erice. where 1is erants of 2.5 million dollars

=

s vear help continue the essential
course of research

“This financial support makes quite an
impdct on Lthe baste sciences,  saad D, Ml
vinn M, Payne, Chamrman of the Societv's
Board of Trusteez and Committee for
Research and Exploration. YA large part ol
the research sponsored by the Societv might
not otherwise be doni

The largest grant this vear helps pay for
a new survey of the northern heavens with
the Schmidt telescope at Palomar Ohserva-
tory in California, probing twice as far into
space as the first survey in the 1950s, which
was also supported by the Society. When

combined with similar photographic map-
ping under way in Australia and Chile, th

Falomar survey will provide astronomers
with the first complete sky atlas

In Turkev, archarolomsts funded by th
1 'I'-’_'- COniinue o ece rr'.;_'l'!:'|-'r 'hl'
ancient Greco-Roman city of Aphrodisias,
zuthjert of an article in our Chetober issue
voross Africa, wildlife experts supported by
Lhe Society Deht o conserve the remaming
herds of Africanelephants by studving their

behavior and ecology, And in remob

regions of the Himalavas, a voung scientist
alded by & society grant 18 trving o radio
track Lthe elusive snow leopard, about which
0 little 15 vet known

[hese far-flung projects are the direct
result of yvour membershipin the Society an
vot i encourarement of others to join. Each
month thousands of vou recommend friends
by using the membership form in the front of
the magarine. With the same vigor and
dedication that have made the Society a
unigque mstitution for nine decades, the staff
of the Geographic—and Lthe sowentsts i
nelps support—will continue to push at the
frontiers of man's knowledge of earth, sea
and skv, As a partner in these endeavors,

vl have good reason to feel proud |:|
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WAUSAU WORKS.

son for changing to Wausau was

Why one
ﬂf th WHE the service — on-site service at the main
t flam ‘ﬁ { production plants and what Wausau could

gmﬂ do for us at these various locations. We
picked Wausau for |

expect true cooperation.”
2 & \ True cooperation: That's the Wausau way.
hllSIIIESE insurance.
Ocean Spray is the essence of flavor —

It means we work with policyholders to help
in cranberries, grapefruit juice, and many

| them control losses and costs.
“We're growing fast,” says Mr. LeBoeu,
blended juice drinks. For essential protec-
tion, they came to

“and it's important to us that Wausau helps
protect the number one brand in cranberries
Wausau.
Robert LeBoeul,

and its 800 growers.”
Assistant Treasurer and

@~ T WALISAL The partncsip i
, a working for Ocean

= R i _.:- =, » ¥
e i e RDANIES | e ord e
the Ocean Spray coop- _ services can work lor
erative, says, “The rea- Your company.

oy }:i. HI"!:- 1h.|||..|_l.l.l"|E:|.:r Wisconsin 54401




More car.
Less money.

The four-door Fairmont Futura
for 1982 is the onily car in Amenca
with more standard features and
2 lower sticker price than Last
yeat” That sihe Smpie. Aned Ford's sensible 23 fiter
surprising fact of the matter averhead cam engine delivers

nore car Less money : 7
How we improved on a impressive fuel Bconomy

solld value. 33 Z ZﬁL
| The new Fairmont Futura HWY I | MPG

four-door offers all the good For comparisan. Your mileage
'I:!'Hﬁgi It cic] |3st Y, sLich a5 may differ _&Emu_-l"g ) ip*-"ﬂd.
: =, [dCK and distance and weather Acnual

highway mileage lower.

Drakes and

: sieel-bDeited
radiais. But this year you get
riew dual front speaxkers on the |
standard AV radio [may be de-
leted for credit| and a spacious
167 cu. ft. deep-well trunk that
gives you lots of room for

samples, luggage or bags of

groceries in an Lpright position. Choose 3 Fairmont Futura
9 WwWith standarg bucket seas and

* 55419, Comparison of Aug. L 1981,

you get room for five. Choose
the optional full-width bench
seat or the flight bench seat in
thie Interior Luxury Group
option and you'll have room to

| seat six adults

Falrmont Futura: the
economical answer.

If you're iooking at the prces
af new cars today and wander-
Ing whiether there s one priced
for you, the economical
Fairmant Futura cousd be your
arswer, Whethey you buny oF
lease, see Fairmont Futura now.

Lexs money. O419

Fairmont Funura fouronor, Adanu-
factures & suGested retasl price. Titke,
tanes and destinaton charges &xlra.
SOUmE CArs SNown with optional
EgLIpment at extra 1ost

FORD FAIRMONT
FUTURA

FORD DIVISION @

sticker price of & 1981 (0.2 1982 base
rreeche Faifrrioine FUtLira fowr-ohnoe




WERE EXXON

We're Jay Stone,
making waves
in the search for oil.

- | S
i i ¥ -.".-: F I
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Finding new oll 1s one
ol Amencas most difficult
energy problems
Jay Stone has eased that
protiem Dy helpirg
design high-lech trucks
that carry unigue seismic
gevices lor wibrating the
earth

Linkke similar devices,
these Broad Band
Vibralors can send much
more powenil seismic
waves into the ground. And
give Lis-a mome accurala
picture of the mck
struciunes that e benaath
the sarth's surface

By slugying ¢hars of
the returming ecnoes

Exoon's explomers can
hind the aeas mos! likely
o harbor oil, and
gatermineg thie bast sites
far dnlimg wells

Jay Slones work on
Exxon's sesmic trucks is
helping Amenca reduce
& chance of coming
up dry in the search for
ol and gas. And Stone s
just one of thousands
of Exxon people who ame
extending Amencas reach
for American energy




No one colors Christma




like Kodak.In an instant.

Of all the seasons in the year. there’s none with the
wondrous color of Christmas. And of all the giftsin

the world, there’s none that lets you capture these
colorful moments and share them like a Kodak

Colorburst instant camera.

There's no present like a Kodak instant.

You can choose a Kodak Colorburst instant camera
with'a bulit-in electronic flash, for catching instant
pictures in any light. You can

hoose one with abuitl: -in closeup lens, e
g '; zatching magic instants on little faces. And, of
Irse Mﬂu&mdahlmmmﬂrﬁimmlmym
15 % pictulres that are sharp. rich. and vivid.

| .f burst instant cameras.

ﬂue a Kodak
ant camera.

The gift of instant joy.
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Readin. 'Ritin.’Rithmetic.
There's a fourth 'R’

that’s just as important
to your child’s future.

Regular physical activity.

the enrly vears, Yel the number
least one school period a day of uf schools requiring regular
vignrous exercise, then their % f’ ‘E’.?H : ¥ physical education has actually
future is being short changed. t.l'lr '.‘-"-.-JI:;.;F g5t N o decreased.

e of our children are AP S X Find out what's happening in
overweight. 253% are obese, i } - - vour schools, And do something

Ihsenses of heart and blood r'_r _‘.{ﬁ _ .~ ubout it. That fourth "R’ is just as
vessels start with inactivity tn ™) iy ?'&TL ot ‘h" important as the other three.
AT

-

If vour children don't get ol

F
o

President’s Council
Physical Fitness

Your child has a right to 2 on
= and Sports.

good health... exercise it.
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Full instrumentation, including an electric
tachometer (very sportin’!),. AM/FM/MPX stereo
radlo. Tinted glass Steel belted mdials.

It you want to lead the sportin’ life, you need a And one mare thing Toyota's total economy,
car that looks the part — without costing your Here's a car that won't complicate your sportin’
life savings. That's where the Tovota Corolla - lite with sports car headaches.
Sports Hardtop comes in. No other car ﬁ‘f"‘ Because it's built to be dependable —
looks this clean, this classy, this “right” o one reason Corolla is the world's
for a Corolla price ~ A~ 4 bestseiling car.

So get in, sport. You'll find a peppy _\ Il The Corolla Sports Hardtop. One
|8 liter 4-cyvlinder engine. A 5-speed could fit right into your sportin’ life.

overdrive transmission, Or Tovota's op- '

tional 4-speed automatic overdrive.— - - '\
And all kinds.of standart:@_gquiﬁment vou'd
expect to pay extra foron most other cars. = N

T iy ..H_._,.l——_
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Wildlife as Canon sees it:
A photog raphlc heritage for all generations.

When a work of creation 18 gone, there 1% helpng us 1o better underst I]I.| omplex and

vay to bring it back af times mystenous ways of nad
[he orangutan, a primate of unusual intell And understanding 1s Z'J-.-Ii'.ii'i:-' thie smmgle most
gence, whose name s 1n tact a Malay word that mportant factor in saving the orangutan and all
MEAns '|.h.::~.-- n of the forest, 15 . danger o of wildhfe
yanishing forever from the face of the earth.

L sl I i ’ i ) , L PR
And while photography can record this gnigus
. 1
animal for posterity, 1t can also actually help save
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COMPUTER RADIO.
AT 6 AM.ITS SMARTER
THAN YOU ARE.
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TO LIFE,

GENERAL & FLECTRIC
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