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farmers, and even leftist guerrillas in

neerd of money for weapons are system-
atically plundering Guatemaia’s cultural
heritage, in violation of national law.

ODne Mava scholar told me that more than
athousand ancient pots, many from unexca-
vated jungle ruins, reach the international
art market monthly. A good one may fetch
250,000 though the average is much less,

Manventer private collections. Responsi-
ble museums try not to deal in stolen arti-
facts, but some do, at times unknowingly,
for pedigrees are not easy to determine.

Tombs in the Mava cave featured in this
issue were ransacked not long before we ar-
rived, destroving much of its archaeological
value. A few months later a pot bearing
givphs sold at auction in New York; not
spectacular, it brought a modest price. After
the sale, a specialist familiar with the cave's
unique glyphs identified the pot as being
from the site.

Some scholars argue that our article will
raise the pots’ value. By publishing are we
contributing to the very destruction we de-
plore? Possibly, but we hope that proper
publicity could make stolen objects so “hot”
and collecting them so socially unacceptable
that plundering might become unprofitable.

Itz supporters believe that the best hope of
slowing traffic into this country is a hill now
before Congress based on a UNESCO con-
vention banning illicit commerce in cultural
property. (Few major collecting countries
have vet signed the convention. ) The Ameni-
can Association of Dealers in Ancient, Ori-
ental, and Primvitive Art lobbies vigorously
against the bill, believing each country
should protect its own artworks and that in-
ternational conventions are ineffective. Col-
lectors argue that if the law is passed the
business will simply go to other countries,

Opponents of looting have been pleased
with the results of a bilateral treaty between
the United States and Mexico that has
slowed the traffic in monumental art, but
the smugeling of smaller pots 15 booming,.

Ironically, many of the objects sold for
high prices aren't what they seem. Ingenious
fakes, old pots with new designs, reproduc-
tions abound. Those who seek to profit may
end up with a "pot in a poke,” which serves
them right. Caveal empior!
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Sharks

Magnificent and
Misunderstood 135

Amazing learning ahiliries, surprising mating
practices, and extraordinary sensitivity to electric
and magnetic felds are among recent discoveries
about the ocean’s most feared predators, Marine
biologist Eugente Clark and photographer David
Doubilet explore their worldwide realm.

Molokai—Forgotten Hawan 1588

This small rural izlond "where the action sn't"
is beginning to draw tourists and developers—
and divide the peopie who [ne there. By Ethel A
Starbird, photographs by Richard A. Cooke I1T.

Maya Art Treasures

Discovered in Cave 220

Recently revealed glyphs and paintings attract
scholars to a Guatemalan cavern for new insights
irito the culture’s golden age. Unfortunately,
looters come too. Staff archaecologist George E.
Stuart and Editor Wilbur E. Garrett reporL.

Finland's Capital Has Its
Heart in the Country 237

Known globally for human-rights accords, Helsini
interloces city skvlines with rustic parklands for its
half a million people. By Priit Vesilind and
photographer Jodf Cobb.

The Untamed Yellowstone 237

Fishermen and farmers, industrialists and Indians
battle over the dividing ond pogsthle domming
af the waters of one of the nation’s lost remaining
wild rivers:. By Bill Richards, wath photographs

by Dean Krakel 11.

COVER: A Mayva ballployver bounces a ball off a
sigag court wall in one of many 1,.200-year-old
pairtings tn a C:uatemalan cave. Photograph by
Wilbur E. Garrett.
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SHARIS

Magnificent and
Misunderstoo

By EUGENIE CLARK

Photographs by
DAVID DOURILET

Feansome jaws stin the
‘man-eaten image. But a
vetenan shark neseanchen
angues that it unfainly
damns a lange group of
highly divense animals.
oNe reponts new Species.
dramatic behavion, and a

peenless sensing ability.
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{ Enormots school of scalloped

the Crudf of California (preceding pages)

Limiversity has found that the hammernead has

wement of the ftead, much (1




“The one shark that fears nothing,” savs the author preal witite shark

above), charzed with dozens of human attacks, Dr. Clarg atresses, foweyver, that




Sharks can be beautiful, s the 12

an Diego. The hide
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HROUGH THE CEYSTAL SEA the

monster came, heading directly towarg

us. The mouth was so wide that the

four of us, a team of scuba divers, could

have slipped right into it like 8 quartet
of Jonahs.

Noteeth were visible in the massive jaws.
Inside the cavernous mouth several doren
remoras fluttered like black-and-white pen-
nants in the ceaseless flow of water through
the creature’s gigantic filter-feeding system.

I tmagined being
trapped in that relent-
less tide and carried
down into a black
chamber awiash with
a mixture of krill and
tinv fich. But before

mm m the monster reached
HISIHHEW us, it veered right,

presenting a profile of

the world's largest
fish—13 tons of flesh and cartilage known as
a whale shark (pages 150-51)

In turning, the shark peered at me
through one great dark eve rmmed with
white, The eve seemed somehow benign,
and I swam quickly to the creature's side,
flippering upward. The shark’s hide was
like that of an elephant with the addition of
white polka dots, each dot almost as large as
my hand. 1 ducked around the massive pec-
toral fin that projected from the body like an
aircraft wing and made myv way to the great
dorsal fin at the top.

The shark was swimming at about three
knots now, too fast for me to keep up. My
fellow divers had already drifted behind,
and if 1 was to stay with the shark 1 had to
find a handhold fast.

On o mature whale shark of this enor-
mous size—35 or 40 feet long—there must
be something to hang on to, Groping at the
base of the dorsal fin along its trazling edge, 1
discovered a soft cavity like an armpit and
promptly dug my fingers into it. Then we
were off on a submarine vovage down the
coast of Baja California

The shark seemed to take no notice of me.
But schools of small fish that swam about
the dorsal fin came close and looked me
over. The shark's skin was remarkably free
of parasites, and 1 assumed that it must be
cleaned by the small fish. This traveling
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ecosystem I had joined was going at quite a
clip, first breaking the surface. then planing
down to gbout 40 feet.

Presently my right arm began to ache and
my left hand developed a cramp. Realizing 1
couldn't hold on much longer, 1 pulled up
my knees and sat astride the shark’s great
back like a jockev. T he inner surface of my
legs scraped against the shark's emerv-
board skin, later producing scabs 1 proudiy
showed off to myv colleagues. I couldn’t
maintain the jockev stance either, so 1 lay on
my belly and, protected by my diving jack-
et, slowlv slid down the whale shark's back.
I tried to straddle the rear dorsal fin, but that
didn't work. and 1 suddenly found myself at
the basze of the immense tail,

~Now, instead of being towed smoothly
forward, 1 was swooshed from side to side. 1
tumbled off, catapulted bv the whiplash
movement of the tail, which came hack and
slapped me once. My scuba {ank had al-
ready come loose, my face mask fell around
my neck, and one flipper came off. 1 re-
placed the mask and got a last look at the
shark as 1t began to dive

It was obviously a female, for the pelvic
fins had no clasperz, the elongated exten-
sions that serve male sharks both as penises
and as grapples with which to hold the fe-
male alongside during mating. As the whale
shark started down, | noticed that her pelvic
fins were spread apart, exposing a shghtly
open cloaca rimmed with swollen flesh. Just
in front of the cloaca was a peculiar bulge in
her belly the shape and size of a suitcase,
Was she about to lay the enormous black egg
case with a single mintature spatted whale
shark inside? Only one such ege case has
ever heen described in scientific literature.

“Betier not follow her any deeper,” 1 told
myself. Reluctantly [ surfaced, inflating my
buovancy vest and bobbing gently in the
calm sea until mv fellow divers picked me up
in our charter boat,

HAT DAY off the southern tip of Baja
California was as rewarding as any 1
hiave spent in my long study of sharks.
Although 1 had seen and even dissected
dead specimens of whale sharks, 1 had never
swum with nor touched a live one. Unques-
tionably this is the leviathan of sharks, the
largest among nearly 350 species now



known to science. Only two other species—
the basking shark and a recently discovered
tvpe called “megamouth”—are plankton
feeders. All the rest are predators

No creature on earth has a worse, and per-
haps less deserved, reputation than the
shark. During 26 vears of research on sharks
I have found theéem to be normally unaggres-
sive and even timid toward man, with the
sole exception of the great white shark. The
vast majority are “chinless cowards,” as
roologist William Beebe calied them, mean-
ing that unless provoked or threatened they
prefer to retreat rather than to challenge
anvthing as large as man

The objects of this interest have inhabited
the seas in much the same form for more
than 300 million vears. Since his own ap-
pearance a mere two to three million vears
ago, man undoubtedly has been intrigued by
sharks from the moment he first looked at

ane and imagined what those jaws could do.

For the most part, normal shark diet con-
sists of fishes, mollusks, and crustaceans.
Few sharks actually hunt or feed on marine
mammials, though as scavengers they will
quickly rid the sea of the carcass of a whale
or other large creature.

No shark normally feeds on man. Most
shark attacks on humans are hite-and-
release or slashing types of actions that sug-
gest warnings rather than attempts to Kill.
We nccept the fact that 2 dog growls ar even
hites a stranger if the latter invades its terri-
tory. Are the rare shark attacks on humans
caused by similar invasion of what the shark
considers its territory? Further, could a nor-
mlly docile shark be more ageressive at cer-
tain times, as are sexpally aroused male
animals and females with voung?

The last few vears have produced exciting
new knowledge  (Continued on page 154}

In one of the high points of her 26 vears of studying sharks, the author eves a great
white lured by bait to her antishark cage. For ten days she observed as many as five at
once near Australio’s Dangerous Reef, where “whitey" often feeds on sea lions.

Az long as a city bus, a whale shark (following pages)—earth’s largest fish—lumbers ’

through Baja California waters. Dr, Clark, at ngnt, found the benign plankton feeder

to be female and pregnant, and caught o ride on her dorsal fin,  ssininods e =
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ahout sharks. Barely a decade aigo there
were only 250 accepted species; today that
number has climbed by a hundred. Sharks
are a great deal more sophisticated than we
once thought, and we now know that they
have a higher sensitivity to electric helds
than anv animal ever studied. Thev have
also been shown to orient toearth’s magnetic
field. Sharks can match laboratory white
rats incertain learning tests, and they have a
surprisingly long retention span. Thus; they
are hardly the primitive and senseless creq-
tures that man has mistaken them for.

One of the newest and perhaps most hi-
rarre discoveries 1= megamouth, the speci-
mien with the outlandishly large mouth that
was accidentally caught when it swallowed
a U. 8. Navy vessel’s sea anchor off Hawaii
in 1976 {(opposite). An entirely new species
that has yet to be named scientifically,
megamouth is obviously a plankton feeder,
vet it i= also a deepwater fish. Since most
plankton flourishes near the surface of the
sed, how does megamouth find sufficient
food to survive at great depths?

Unfortunately, the single specimen of
megamouth was not preserved until 36
hours after it was caught, and detenoration
had begun. But a curious layer of tissue in
the fish's mouth seems to have luminescent
capabilities, suggesting that megamouth
lures deepwater planktonic organisms into
the glowing cave of its wide-open mouth,

Y OWN INTEREST in sharks dates
back to my childhood, when as a girl
of nine I spent long hours in the New
York Aquarium, 1 read evervthing 1

could on sharks and other fishes and became
familiar with the aquarium’s collection. On
rainy days derelicts and panhandlers from
the Battery took refuge in the aguarium,

The author: A famed biologist and professor of
zoology at the University of Maryland, Dr, Clark
has describied her research with sharks and other
unusual marine creatures in many GEGGRAPHIC
articles. Sharks will be the subject of an upcom-
ing Nationnl Geographic TV special in 1982,

and at their urging [ began to tell them about
the various specimens. Those men were
among the most attentive audiences | have
ever had, and [ still attribute some of my life-
long interest in sharks to them

After receiving a doctorate in zoology at
New York University in 1950, 1 helped to
found the Cape Haze Marine Laboratory at
Placida, Florida, in 1935, The laboratory
has since moved o Sarasota and is now
known as the Mote Marine Laboratory.
Ower the next 12 vears, asdirectorof the iab,
| conducted experiments on shark behavior
and learning capacity, Later 1 expanded my
research to a worldwide study of sharks in
their natural environment. Part of the latter
research was supported by the National
(Geopgraphic Seciety, and many of the find-
ings have been published in the magarine.

Two years ago the Society commissioned
me to reporton the latest scientific discover-
1es about sharks and asked my good friend,
underwater photographer David Doubilet,
tor illustrate the article. Baja California pro-
duced dramatic results; so did an old famil-
iar area, the Red Sea,

We journeved there to witness the mating
frenzy of the gray reef shark, a bizarre court-
ship ritual that exists among a number of
families of sharks, including reguiem
sharks. of which the grayv reef is 4 member.
With David and his wife, Anne, | dived at
Raz Muhammad at the tip of the Sinai Pen-
insula. Here 1 had previously studied gray
reef sharksas well as a curious " sharkproof™
fish, a tyvpe of sole that exudes a toxic fluid
that renders it inedible to sharks.

No such immunity surrounds the female
gray reef shark at mating ttme. During
our dives at Ras Mubammad we observed
countless femunles that had been badly bitten
by courting males: One female had been so
severely mauled toward the rear of her body
that I thought her tail might fall off. The at-
tacks reminded me of a recent discovery by
Harold Pratt st the National Marine Fishee-
ies Service laboratory nt Narrngansett,
Rhode Island. (Continued on page 160)

“Megumouth™ is so unusual thar it will create a new family, genus, and species
when nomed. Preserved in Howati'’s Bishaop Museum, the plankton feeder
wits hooked when it swallowed a vessel s sea anchor, Tisspes i (5 mouth may
have produced light that lured the deep-sea shrimp found in 15 stomach.
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Focus on vision: With an undervater
ophthaimoscope, Dr. Stonley L. Spielman
of the Ummiversity of Miami examines a
lemon shark hooked off Bimini (abowe)
His surprising diagnosis: The species

I5 ey r'.:.-'.-:lg.:_'nn'-.' (T -'l_-"'fl.!fl -f:".'-:.'-.':","-."-
cataracts, Mysteriously, while these
sharks’ visual ocutty s poor, thetr
sensitivity to light is slightly higher than
man's, Groduate student Werner Fincl
(right) studies a videotape of o lemon
shark conditioned fo respond to different

levels of light by blinking

Compiling an (dentification key to
sharks’ teeth, Dy, Gordon Hubbell (Teft). o
Florda veterinarian, displayvs 4 four-inch
fossll tooth of the great white shark's huge

ancestor, Carcharndon megalodon
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Violent courtship stirs the Red Sea

Ritten by a male, a fermale short-nosed

oy reef shark shows cashes from

'
Il'll ":II :rll

her
compamion, a large fack, may be riding

her slipstream. In a umigque photograph

rutidal fine (halow)

(left), o male moves in to atfack an
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The pattern begins when the sharhs
gather about 50 feet deep and mill
slowly, Almost coyviy, a femuale peets off

e rushes her and bites her

' y = il ks [ |
fintg and fHanks. After t

alone. A ma
12 aftack the
two then usually refurn to the group
mere i 1974 the author and
photogranher were the first to
document such courtship attacks.
When they returned five vears la

SOW ONE pair £0 a step beyond. After

first observiation OF IFLE SpEcific

biting a female, her suitor speeded up,

wriggled over her doch, then swam

L i Phasiily o
Hong ner rignt side. { hough they
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mating, Dr. Clark believes it to be the

behavior by sharks
She came to know tndoviduals by

What amarzed me
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savage as they seem, are literally "love
bites” compared to the damaoge that o

trizly hungry male could inflict. Tsrael;
resegrcher Avi Baranes has found that

the short-nosed gray reef shark, after
Aedrly a vear’s pestation, gives birth to
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abott two feet long




(Continued from page 154)  Mr. Pratt has
found that the hide of a mature female blue
shark—also a member of the requiem fam-
ily—is more than twice as thick as that of a
male hlue shark of the same size, almost as
though nature were giving the female added
protection against her suitor's less than
gentle advances,

At Ras Muhammad we quickly came to
recogmize individual female gray reef sharks
by the pattern of wounds each one had. Only
twa females appeared unscathed. They
wereobviously pregnant from the season be-
fore and swam well removed from the other
sharks. Whatever wounds they may have
had from the vear before were healed.

Eventually we withessed a number of
courtship attacks, and once David and 1 ob-
served what appeared to be an initial step in
mating. The attacks always occurred fast. A
female swimming among a group of sharks
would break away, almost as if inviting
trouble. A male in the group would quickly
ablige, rushing at her and biting her, often
severely, Each would eventually return to
the group.

In one case, however, a courting pair
seemed to carry the process further. They
were too deep for us to see clearly, but after
biting the femaile, the male suddenly speed-
ed up, crisscrossing her back, brushing his
belly on her dorsal fin, then dropping to her
right side and swimming there briefly, as a
male guppy does during copulation. The
two sharks quickly pulled apart, and 1 did
not see the male extend his claspers, Even
50, this 15 the only recorded observation of
this behavior.

Large sharks were thought to mate belly
to belly until 1959, when Dr. Dugald
Brown, a physiologist doing research at the
Cape Haze laboratory, made a discovery by
pure chance. Returning to work late one
night at the laboratory, Dr. Brown discov-
ered a pair of nine-foot lemon sharks copu-
lating in one of the outdoor pens. The pair
were sicde by side, their hodies and tails plas-
tered together and moving in synchrony.
The sharks swam around the pen, looking,
inthe wordsof Dr. Brown, like a single mon-
ster with two heads. He watched for an hour
then entered the lab to work, unaware of the
rarity of what he had seen. Only later did he
report the observation to me. I published his
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account of the experience, to the interest of
shark experts around the world.

We know from studies made by Harold
Pratt at the marine laboratory in Narragan-
sett that blue shark females—and many oth-
er female sharks—are capable of storing
sperm for months after insemination, ready
tor fertilize eggs whenever they mature,
Among several thousand sharks that I ex-
amined during the 12 vears [ directed shark
research at Cape Haze, 1 often took smears
from the reproductive tracts of female speci-
mens. Once, after a female shark had been
frozen for several months, a smear from her
reproductive tract showed revived sperma-
tozoa swimming around in the drop of
seawater under my microscope.

cgg layvers; the rest are viviparous, that

15, they give birth to live voung. All fe-

male sharks have paired wombs,
where the embryvos may remain from a few
months to two vears.

The instant these embryo sharksare born,
thev are ready to begin feeding. The only
time I was ever bitten by a shark was when I
reached into the uterus of a live, 12-foot
female tiger shark and pulled out a healthy
baby hanging onto my fingers!

Some sharks start eating before they are
even born, “Intrauterine cannibalism” was
first discovered by Stewart Springer, then
with the shark industries division of the Bor-
den Company, who dissected a female sand
tiger shark and found embryos with their
stomachs full of eggs—they were eating
their potential brothers and sisters.

Adult sand tiger sharks grow to ten feet
and look more ferocious than most sharks,
since their large daggerlike teeth hang out
and they alwavs keep their mouths open.
David and Anne Doubilet and I met with
three sand tiger sharks in a dark cave near
Kitano Shima, a far-off corner of Japan's
Bonin Islands.

It was scarv at first. The sharks came
slowly but directly toward us, like grinning
vampires inviting us into their castle. But
their initial curiosity passed. We staved
nearly two hours, We watched and photo-
graphed them, careful to make no sudden
movements, barely flippering around. The
sharks seemed to accept us in a languorous,

HUU{}HLT A THIRD of all sharks are

National Geographic, Augusy 98]



casnal way, Neither my soft murmurings to
them through my mouthpilece as [ lay on the
smooth white sand floor of their cave nor the
flash from David's strobe light seemed to
ruffle them

Following our visit to Kitano Shima, the
Doubilets and I studied sharks in more than
a dozen locations in Japan Tsukij,
Tokvo's great central fish market, where
tnra' of thousands of sharks are brought in
cach year for food, the most commaon type is
the ].I'._"FI'.:";."-U.i..'].L' shark. Porbeagle embrvos
alsoeat thetr siblings, as do thresher sharks.
No one knows whether embryos of the great
white shark—which 15 included with the
sand tiger, the porbeagle, and the thresher
in the group of sharks known as lamnoids
devour one another in the womb, The term
lamnoid, incidentally, derives from the
mythical Greek monster, Lamia, a horrible
man-eating creature.

Maost viviparous sharks bear from 6 to 12
voung, but some, like hammerheads and ti-
ger sharks, produce 85 many as 40 at a tme.
One tiger shark had a record 82 embrvos in
stde her. If one embryo dies, the lot 15 not
ahorted. The dead embryo,

Dwarf from the depths 15 probably Etmopterus iuctfer, mehnamed
by D, Stewort Springer, an authority on this group of tiny sharks. I

shark”

mMotures of l"'ll'lr

sakurn shrimp near the bottom of Japan’s Suruga Bay, Iis

mummified by

some natural method. 18 retained and
finatly stillborn along with its hve siblings

(In one memorable dive with our col-
league Kojl Nakamura, David and Anne
Doubilet and 1 explored a virtual undersea
hatchery of a species known as the Japanese
swell shark. Koijt 15 a veteran diver and
an outstanding underwater photographer
whase still and motion-picture films are
highly regarded around the world. We
joined him on a deep dive in lzu Oceanic
Park, some 75 miles southwest of Tokvo

We reached bottom at 1635 feet. The water
was cold but crystal clear, and as | looked
around, | imagined that the curtain had just
risen on the snow scene from the
The ocean floor was a thick forest of
gorgoman corals, lifting thewr whte, laven-
der, and pale pink branches above the dark
rocky bottom

On this beautiful stage, dozens of rectan-
palar, brown swell shark epp cases hung like
Christmas decorations on the gorgonians
and on delicate black corals twisted by cur-
rents into the shapes of bonsai trees.

The ege cases were covered with minute
marine hife that

VEY L ¥l .|I|'-: ¥
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(Continnwed on page 169)
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foot. This pint-size predator was netted along with giant

ertlireged eves help i

see n o dim world below 650 feet. Luminous photophores alorng 108 Dody conse

(15 j,;r:'-.'nlr-'.'l 3,-'.'ul'.'|-. Wil may

help these sharks stick topether {n o hunting pack 1o

attack prey much larger than themselves, such s squid or octopus
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(Continued from page 161) produced
clusters of purple, pink, and snowy white
camouflage. Long tendrils from the corners
of the egg cases had been twined and coiled
around the branches of the gorgonians as the
female swell sharks laid them. The cases
were as secure as if they had been hung with
clothespins on a wash line. Here the cases
would remain for almost a year, the period
required for baby swell sharks to hatch
(pages 162-3).

Koji held a strong light behind an egg
case. Inside, theinch-longembrvo sguirmed
around on its big volk sac. David scraped off
the encrustations, and through the transhua-
cent wall of the case we could see the exter-
nal gill filaments floating like two fans
fashioned of feathers around the tiny em-
brvo's head.

Perhaps more than any other people the
TJapanese have utilized shark products, not
onlv for food but al=o for countlesz other pur-
poses, According to one source, a substance
known as squalene, derived from the livers
of deep-sea sharks and having a low con-
gealing point, was used by the Japanese in
World War II as a lubricant for their Raiden
interceptor aircraft, The Raiden operated in
extreme low temperatures at high altitudes
agiinst American B-29 bombers toward the
end of the Pacific war.

Today squalene is used for a variety of
purposes, including the treatment of burns
and az a base for such cosmetics as lipstick. 1
often wonder how many men realize that
they kiss their wives or sweethearts through
a film of shark-liver oil.

Recently squalene has been promoted as
an effective treatment for both major and
minor diseases, Thousands of Japanese pay
the equivalent of nearly a dollar for a single
capsule of products known by such names as
Marine Gold (page 178). The manufactur-
ers, and even some Japanese doctors, rec-
ommend two to nine capsules of squalene a
dayv for treatment of virtually evervthing
from constipation to canver.

U.S. medical researchers acknowledge

that along with squalene, shark liver also
contains a therapeutic substance known as
coenzyme Q10, but they are extremely
cautious about its potential effectiveness
against cancer,

“We've experimented with coenzyme
(10 for vears,” says Dir. John Heller, direc-
tor of the New England Institute, an inter-
disciplinary research center. “In some
instances advanced cancer patients treated
with coenzyvme Q10 have improved, and
that is encouraging, But if a case of cancer
clears up spontanecusly while the patient
happens to be taking some pill, that could
lead to dangerous conclusions.™

ESPITE JAPAN'S leadership in agua-
culture and marine conservation, the
Japanese public seems unaware of the
need to protect sharks. Having estab-

lished more than a score of undersea parks,
the countrv has passed stiff legislation
against unrestricted spearfishing and col-
lecting of live shells, lobsters, and other ma-
rine creatures. But no one in Japan will
arrest vou for killing sharks, a fact that trou-
bles my friend Hajime Masuda.

Professor Masuda is a distinguished ma-
rine scientist, photographer, and teacher at
Japan's Tokai University. He has al=o wnt-
ten more than a dozen books on Japanese
marine life. One dav at Izu Oceanic Park we
dived together in a shallow area filled with
“sleeping” sharks—=sharks in a state of tem-
porary lethargy such as I have observed and
studied on several occasions in Mexico as
well as Japan.

Here the sharks—a species known by the
Japanese term dechizame—Ilay piled one on
top of another like so many sleeping drunks
(pages 166-7), They were =0 plentiful and
oblivious that Professor Masuda caught one
with his hands.

“Please don't reveal the location," he
asked when we surfaced. “The weekend
diving enthusiasts from Tokvo would catch

every last shark and eat them up.”™

Lknew what  (Comtinued on page 174}

Sharks go imp when inverted, a phenomenon that helps a resedarcher safely

free a lemon shark after tagging its dorsal fin. Data on such marked lemon sharks
{recaptured here in the Bahamas and in Florida), says Dr. Samuel H, Gruber,
suggest that they grow slowly and take more than gix yedrs to mature.
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ERAT NEEF Badli, CARCRANST AMBLTE=FRS«(N; BELF WaIFEFre BnaNE
IAEHO00N DRIIEE, ALl GBOUY € PEXF
Writhing mass of gray reef and reef
whitetip sharks in a feeding frensy was
trigepered by batt wired to a coral heod
{left). A remote-control camerg filmed
the scene (n the Coral Seq east of
Australia. There, in an isolated incident,
one gray reef shark, wolfing fish on a
chain, appears to bite another
accidentally (fabove),

Often thought to be set off by a single
drop of biood, the storied frensy may
instead be incited by several stimuli,
such as headshaking vibrations. of the
first shark to feed. How often, or even
whether, such ravenous competition
imvalves dve natural prey 18 unknown
What is known about the gray reef
shark includes its pecuiiar threat
display—Dback arched, pectoral fins
iowered, swimming motions greatly
axagrerated—which clearly trunslotes,
“Wiatch out!™
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he meant. Several vearsearlier T had visited
Takara Jima, an island northeast of Oki-
nawd, to see a submarine cave where more
than 40 reef whitetip sharks were reported
to sleep. By the time 1 arrived, 1 found only
two sharks rizsking a nap. Local fishermen
told me how the islanders catch the sharks
by slipping a lasso around their tails and
hauling them to the surface

““We never take all the sharks.” a fisher-
man assured me. "We alwavs leave one or
twa, 5o they will bring back their friends.”

Druring a visit to the remate Bonin Islands
north of Iwo Jima, the Doubtlets and 1 en-
countered i far larger colony of reef whitetip
sharks, more than a hundred by mv count
In a amall, shallow lagoon on one of the un-
immhabhited izlands we found a greal many ol
thie sharks Iving In caves just benesth the
surface. Others swam casually around our
legs as we stood 1n cryvstal water up to our
waists. | photographed dozens of sharks just
by holding my camera below the surface and
shaoting as they passed

snotkeling in another part of the lagoon,
we passed ciaves Hterally packed with sharks
anc other areas that had numbers of rayvs
All seemerd content to live in the most heavi-
ly “shark-infested waters” [ have ever seen.,
vt 1 wondéered how long the haven would
last once shark fishermen discovered it

Like the residents of Takara Jima, many
other islanders eat sharks but treat them
with respect. »ome 1ish tor sharks by shak
ing coconut-shell rattles and singing tradi-
tional songs to lure the sharks alongside
their canoes, There they capture them by
hand for food or simply 1o demonstrate their
courage. In the village of Vaitog near the
airport in Pago Pago, American Samoa,
children sing to bring in a shark for tourists

Although Pacific islanders are well aware
ol the danger of sharks, many parents nor
mally allow their children to play in the wa-
ter with them. They seem 1o have an
awareness of sharksand shark behavior that
corresponds in some wavs to our hard
earned scientific knowledge,

Sensory wonder: Smooth dogfish held by Dr. Adrianus Kalmim can detect an electric field

25 million times weaker than the faintest that man can feet—best electrical aouity of all
animals. He tests the sharks both at sea and in a laboratory tank (right). Imoring a stream of
lHguefied fish, a dogfish instead attacks an electric stimulus similar to that ermitted by o bured
flounder. Organs called the ampullae of Lorenzini recetve signols through pores on sharks
heads, shown n a greal witlte (abowe)



My early experiments with shark behay
or at Cape Haze during the 19505 and '60s
surprised a great many scientists—includ-
ing, 1 must admit, myvself, The experiments
showed how eastly nine-foot lemon sharks
as well as smaller tiger, bull, and nurs
sharks could be trained to push a target and
ring a bell to get a reward of food. In a ver
short penod of time sharks learned to chistin
guish’ between right and wrong targets, a
skill they developed as quickly as laboratory
white rats

More recent studies of sharks"brains, sen-
sary svstems, and tvpes of behavior contra-
dict popular misconceptions of sharks as
stupid, unpredictable eating machines,
with nothing more than primitive braimns
and a good senze of smell

In fact sharks are as predictable as any
animal—evenone'sspouse—ifone takes e
time tostudyand get to know them. Thoseof
us who have hai
quently with sharks do soalmost with impu-
nity, knowing thatitis far saferto swim with

an opportunity to dive fre-

these animals than to drive on an average
city street or highway

As for sensitivity, sharks appear to have
one of the most remarkable detection svs-
tems in all of nature. Exciting research con-
ducted l:_1. Lr. Adrianus 1--1::‘.1111_'".r| at the
Woods Hole Oceanographic Institution in
Massachusetts and elsewhere has focused
on electroreceptors in sharks, & series of
sensory organs located in the head

supported by the U, S, Office of Naval
Research, Dr. Kalmijn ha= shown that a
shark known as the smooth dogfish can
detect an electne feld of less than five-
thousandth<of a microvoll per centimeter-
an Infinitesimal smouni. This degree of
zensitivity 1s the highest known in the ani-
mal kingdom and enables sharks—and their
relatives, skates and ravs—to locate hidden
rey, such as flounder buried beneath the
sand. It may also aid sharks in the process
of daily movement as well as long-range
migration, allowing them to ornent Lthem-
selves in the opén sea electromagnetically,
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A ton of meat and o dozen other products
wiil be obtained from a 27-foot baskine shark

caught near the japanese village of Naf

LAy
fabotwe), 1t habil of iolling af the surf

strain plankton moade it an ¢asy [mrege

fishermen's harpoons. Rarely seen in its own
elemenr. ishing shark looms Whi] .ru'-':_i_i
[eland s Montauk Point (left)

Neagr Nalir, a shrine sells amulets
(right) that bear a praver for protection
|i'.!-.'|.l'l'!'-.' .':l'll.'i"'-' BETOCR |'.'r'.lI re ofeen '|.'|'|"|'.ll

] i 1
bt laptin s fumed ama divers

"Illf:i."-';."' - Maemifroent amid M s umd erstoogd




| |
"'I.I.'ll
iy
[ &
ind Fl i g
. i 11 I'-
WENAT TR .II'I.|'II



taking a fix from the earth’s magnetic field.

Meanwhile, others are attempting to fol-
low the shark’s patterns of movement. Dr
Samuel Gruber at the University of Miami
and Dr. Donald Nelson at California State
University at Long Beach between them
have tagged nearly 2,000 individual sharks,
some with small ultrasonic transmittersthat
permit continuous tracking of their carriers.

Stll other scientists have enlisted the
shark's deadliest enemy in the ciause of ri-
search, Jack Casev at the marine laboratory
in Narragansett has persuaded sport and
commercial fishermen to tag rather than Kill
sharksinorder to study their migrations and
growth rates, During the past 15 vears in the
course of this project. more than 30,000
sharks have been tagged.

HE MORE WE STUDY sharks, the

mare we realize that we have underesti-

mated their capabilitics, Dir. R. Glenn

Northeutt of the University of Michigan
at Ann Arbor has found that the ratio of
brain weight to body weight in sharks is
comparable to that in birds and mammals,
Moreover, the shark's brain is capable not
only of learning but also of retaining data
for considerable periods of time.

In addition, sharks have demonstrated
the process we call habituation; that is, they
can learn to ignore stimuli such as sounds or
other cues that eventually prove to have no
meaning or reward.

It is difficult to define or measure intelli-
gence even in our own species, and one can-
not generalize gbout the intelligence of
sharks. To begin with, thereis no such thing
as the shark. In any future attempis to farm
or to utilize sharks ona large scale for food.
oil, or other purposes, we must recognize
that we are dealing with a group of animals;

Prime candidate for shark du jour, o
pelagic species from Japanese waters
{upper left) is transformed inio o
pouzrmet platter (far left). Its raw liver,
int the small dish, vields a substance
called squalene, processed into capsules
{left) known as Marine Gold and
widely touted in Japan as.a panacea for
ppverything from old age to cancer.

Sharks: Magnificent and Misunderstood

some of which are vastly different from oth-
ers, The so-called cookie-cutter shark is a
prime example.

Beaning the Latin name [ristins brasilien-
sis, the species for years puzzled both fisher-
men and scientists alike. From time to time
commercial fishermen caught tunas, por-
poises, whales, and even other sharks with
small, round holes or scars on their bodies.
as though made with anice-cream scoopora
cookie cutter.

Eventually the culprit was identified—a
foot-long pelagic shark with a circular
mouth and rather feeble swimming ability.
The evidence was conclusive: round chunks
of tuna, squid, and porpoise meat contained
in the shark’s stomach.

But how could such a small, wenk swim-
mer attack something so much larger and
faster than itself? After careful study of
fresh specimens Professor Everet C. Jones,
now at Northeast Missouri State Univer-
sity, came up with the probable answer.
[zistins, he believes, e in wait in the open
ocean and meets its monstrous prév head-
on. Asthe two come together, Isistins takes
aquick bite with razorlike teeth, hanging on
brieflv with its fleshy lips and a tongue that
credtes a vacuum. The flow of water past the
victim swivels the diminutive shark around
in a circular motion and pulls it free with a
neat, cookie-shaped tuna or porpolse steak
in its mouth,

The cookle-cutter shark, it scems, doesn't
confine itself to hive prev. Not long ago the
U. 5. Navy discovered that some of its nu-
clear submarines were returning from patrol
with neat cuts in the neaprene shields of
their sonar domes. Navy engineers must
have had mghtmare visions of unknown en-
emy weapons until the cookie-cutter shark
was revealed as the villain.

AL the other end of the spectrum from the
cookie-cutter shark is the thresher shark,
which uses its huge, elongated tail to herd
fish into a tightly packed mass. Like nearly
all other sharks, the thresher 15 equipped
with a lifetime supply of teeth, each one
quickly replaced when it falls out or works
loose from the jaw. Studies of tooth replace-
ment among voung lemon sharks show that
they can grow a new set of full-size teeth in
little more than a week.

By contrast the three plankton feeders
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among sharks have teeth smaller than a
baby’s fingernails. Occasionally the whale
shark abandons its plankton diet and turns
CArnIvorous in a bizarre feeding technique

Stewart SPTINger w itriesserd this te I':r1illlll'

from the deck of a research vessel in the Guli

of Mexico. A hundred or more whale sharks

had come upon schoois of

ceattered themselves amone them. Hangine
ih |

viertically with |

TEECIngE Tuna anda

w1 1E1r mouths open ana heacs
al the surface., the sharks heaved them
partinlly out of the water, then sank hack
drawing cascades of baitfish and wngeling
tuna into their cavernous maws. The pro-
‘Bas Wits repedled over and over again
the whale sharks hterally pumped tons of
fishe= into their bellies

[hough smaller than the whale shark, the

SEIVES

=

Ageless fascination draws as many as 15,000 peopie o

tark at Seg World near Orilando, Fli
DU EEs II: COITTIE N CFLET -'.--i':lI |'I'

af an attencdarnt warns ggatnst --!l.'i'l'!.-'..:-.l' the end

basking

shark, Ceotorfirmus |
commercially hunted, whereas the whale
shark 15 not. A single mature basking shark
may yield more than a ton of pink or white

boneless meat. The term “basking” 15 2 mis-

MEAXIMmNS,

nomer, for the {ish does not sun itself on the
surface. 1t [eeds there. crutsing at about ty

knots and passmng an average of 1,650 tons
af wateran hourthrough its huee g1l rakers.
Beautifully designed strainers thatl resemble
These trap the minute
on which the

A Fant’s evelashes
plant and animal plankton
basking shark lives

['he basking shark's surface-feeding hab
its make it vulnerable to hshermen, espe
the who hunt it with

harpoons In small boats. Akira Soga buvs as

='i:L|1|'. _|-.|.I"'-Ir'||""11‘

much of the harvest as he can
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At35, Mr. Soga manages a basking shark
processing plant in his village of Nakin
on the Shima Peninsula. There | watched a
27-foot fish weighing roughly four tons be-
ing prepared for conversion into at least a
dozen different products. First the fins were
cut off to be dried for shark-fin soup, then
the enormous liver was removed for extrac-
tion of squalene and other oils. 1he liver
vielded 100 gallons of oil, nearlv a hundred
times the amount extracted from an ordi-
nary deep-sea shark

The meat, more than a ton of 1t, was cut
from the huge, cartilaginous skeleton and
boxed for smoking, frving, and mincing into
fishburgers. Finally the skeleton itself was
baked ina giant oven for processing into fer-
tlizer and feed

Still scary in retirement, " Bruce,”

laws,™ lurches toward visitors on a tram tour ar Hollywood's Universal Studios.

Inspecting a second hasking shark at the
plant, 1 found that its stomach wasempty of
plankton and that its gill rakers were miss-
ing. Probing beneath the tssue covering the
cartilage that normally supports the huge
strainers, | discovered a new set of gill rak-
ers in the process of development but appar-
ently ready to break through soon.

I was delighted, for the discovery suap-
ports the theory that basking sharks feed on
the surface during the months when plank-
ton 1s gbundant, then shed their gill rakers
and hibernate in the depths for the remain
der of the vear, This shark had presumabiy
been harpooned shortly after it had migrat-
ed to the surtace for the feeding season, since
its stomach was empty and it was not quite
ready o “hask.”™

one of three mechantcal sharlks used in the fim

Huge carratlibe teeth have been substituted inm case anvoneg misses the point



(OOR SHEER MYTH myvstery, andd the area kpnown az: Dangerous Reef, Rodmes
misinformation. few creatures can irreed o take David and Anne and me

match the great white shark, Car- aboard a charler boat equipped with sub-

charodon carecharias, Countless books, mersible steel-and-mesh cages {or observa
films, and articles have been produced on ton and photography of great white sharks
whitev,” as Australians call the fish, but =omée of my diving friends had warned me
none of them quite caplures the expenience  about the great white shark, “Wart till vou
of meeting one close at hand. Rodnev Foxis  meet ham,” they said. “He's a different kind
the man to arrange that f animal from the sharks voure always
[ met him at Spencer Gulf in South Aus- talking about protecting. You won't want to
traliz, where for the last 15 vears Rodney has  protect thiz one. You're in for the most dan-
mtroduced scientists, flmmakers, wrilers FCrous experence you veé ever had.

and photographers to great white sharks m Rodney disagreed. ' 1 he experience of




lifetime, maybe, but not the most dangerous
one,” he remarked as we headed south from
Port Lincoln for Dangerous Reef. “Thase
CAges look frail, but thev do the job." He
grinnéd cheerfully. “We haven't lost anv-
Body vet.”

(ne look at Rodney 15 enoueh to discour-
ace the famnthearted; e has 4 MAassIve scar
down his left side where a great white shark
attacked himan |

“] can't blame
I'd been

whites for VEArs,

963 (below, right)

the shark," Rodney con-
I the water with great
and thev never bothered
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me as long as | stayed quiet while they were
around. But that day | was spearfishing in a
big competition. With lots of fish blood in
the water, 1t must have been too much for
the shark. I'm just lucky be only bit me and
let go. If he'd bitten down and shaken me in
the feeding technique, I wouldn't be here.”

Although 1 have made hundreds of dives
with sharks around the world, 1 was par-
ticularly excited at the thought of this one
The great whte 15 the only shark that nor-
mally feeds on objects as laree 4 humans
Dangerous Reef, in fact, = popular with

i }/
1 P

|

“I ' wasn’t really afraid until I put down
the camera and realized how close the
I‘.-Ilrlll ||.:||-I-|.
Doubilet of ¢ great white attocking his

sivs photographer
cage, Austrialion diver Rodmey Fox
fabove) displays a massive scar made by

a #Fregt wiiite

Closing the wound took
162 stitches dfter the shark it Fox while
o wias spearfisiing i 1963, Despite
AL tmjury, he decries those who kil great
wittes solely for their faws, which can
bring of mich os 51,0040

Pox sunvived because the shiark bit
pAce and el go—a:=20 COFion 1n

i & .
H. David

occurremce that Lir
Baldridge, who has analvzed the U S,
Nawy's Shark Artack File, believes thot
50 to 75 percent of al! assaults are not
motivated by hunper, More Hkely
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great white sharks becanse of its resident
colony of sea lions, a choiwce meal for the
wiant fish. Rodney has found that chum-
ming around the reef with quantities of
tuna, blood, and heorsemeat sometimes
attracts great whites to his boat.

“But the big fish are getting fewer.” he
told us sadly. “Nowadays people kill great
whites just for their teeth and jaws. A set of
jaws from a reallv big shark—say over 17
feet long—can go for as much as $1,000, At
thit rate there won't be any big ones left.”

The largest great white shark jaw=on rec-
ord are at Britain's Natural History Muse-
um in London. A full-grown man can slip
them over his shoulders with ample room Lo
spare. Curator Alwvne Wheeler, a leading
authority on sharks, showed me the jaws
during a recent visit to London. Experts cal-
culate that thev came from a fish 20 {eet
long. Rodney believes that 25 feet is prob-
ably the maximum length for great whites,
despite claims {rom some fishermen of see-
ing them as long as 30 feet.

The Doubilets and I were in luck. Within
a day of Rodnev's chumming, several great
white sharks appeared in the waters around
the boat, and David and I wentoverboard in
cages side by side.

All my reading, movie viewing, and dis-
cussion with people who had seen great
white sharks failed to prepare me for that
first moment underwater with the giant fish
I suddenly found myself alone in the cage,
with several sharks swimming around,
bumping against the steel bars and mesh.

One fish came straight toward me with
mouth so wide open 1 could see past the
awesome teeth and peerdown its gullet. Sec-
onds later 1 saw and heard the massive jaws
crunch down on the mesh as the tip of the
shark's nose thrust through the space be-
tween the bars. 1 plastered mysell against
the opposite side of the cage, only to find
another shark brushing along my back!

I glanced at David in the other cage, 10
or 12 fect away. As the sharks banged and
thrust at the two cages, they were actually
thrown together. I felt as helpless as T had in
childhood davs at Coney Island in the arena
with the rubber-bumpered play cars. Our
cages, however, didn't have rubber bump-
ers, and when they slammed together the
noise and mipuict were cansiderable, At one
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moment David's cage would come crashing
apainst mine, and we'd catch glimpses of
each other's wide-eved expressions through
our face masks. The next moment a shark
would come charging between us and the
cages would be knocked apart.

Ewven at the height of excitement when we
had five sharks around us at one time, I was
so exhilarated and full of wonder that | had
no room for fear. The only time 1t got really
spooky was when all the sharks would sud-
denly disappear into the green immensity of
the sea. In the strange silence | kept turning
slowly in my cage, wondenng from which
direction the next shark would reappear.

The banging and thrusting turned out to
be only a small part of the shark’s behavior.
Most of the tme they merely cruised by our
cages, so streamlined, so graceful, so mag-
nificent that 1 was completely awestruck
by their beauty, Soon I no longer backed
against the far side of the cage when a shark
came at me, but aimed myv camera in its face
aor down its throat if it swam head-on, At
other times [ reached through the bars and
managed to stroke or pat a passing body,
W serving, and taking notes on the huge

fish from our anderwater cages. De-
spite the sharks’ initial frenzy there were no
really unprovoked attacks on us. Probably
none of the fish would ever have come near
us if Rodney hadn't been constantly pouring
all that blood and offal into the water and
hanging chunks of meat under the boat.

Often when [ wasinone of the cages, Rod-
ney would dump another load of chum over-
board, momentarily reducing the visibility
to zero and making me wince at the blood-
and-offal shampoo I was getting.

| frequently recalled William Beebe's de-
seription of sharks as “chinless cowards.”
Beebe knew, as do all expernienced divers,
that sharks are usually frightened off by
objects as large as people. Bul nothing
scuares un excited great white shark. No
amount of commotion, of people taking pic-
tures or whooping and velling, seems to af-
fect the fish. It is the only shark that, when
lured to a boat by bait, actually surfaces and
seems to lonk the situation over.

During one of our last evenings aboard

E SPENT ten davs with the great
white sharks, photographing, ob-

National Geographic, August 198]



the boat we were eating a late supper in the
cabin when we heard a heavy thump at the
stern. We investigated and found that a 14-
foot great whiste shark had rammed the boat

1 Lhe process of stealing a 50-pound bag of
minced tuna meat that had been hanging
well above water and dripping juice down
inte it At length we turned in, hoping that
the shark would stay around till morning for
us to dive with

We needn't have worried: The shark
wouldn't leave us alone. Al nignt long it
kept thumping the stern, slapping the boat
amidships with its tail, and actually Lifting
the 32-foot craft from below. 1 can still hear
the heavy rasp of its <skin against the hull and
an occasional clank of metal as it encoun-
tered the anchor chain

In the end 1 came ashore with different
feelings from those predicted by my diving
friends: T believe the great white shark
should be protected, and that it would be a
tragedy if such a magnificent animal van-
ished forever from the oceans of the world

In 1245 Winston Churchill wryly an-
nounced: *You mayv rest assured that the
British government iz entirely opposed to
sharks,” Churchill probably didn't realize
it, but he and his fellow members of Parlia-
ment frequently ate shark meat, one of the
most common ingredients of England’s be-
loved fish-and-chips.

In the effort to guard himself agminst
sharks, man is killing them off at an alarm
ing rate. Along Australian and South Afri-

an coasts |1 = common 1o kil off the sharks
in thei ng beaches by protecting
those mt.nrr— with underwater nets. The
nels are ghly effective: In' Queensland,
Australia, alone, more than 20,5300 sharks of
5 became entangled and died insuch
nets over a pertod of 16 vears. Conservation
15Ls are even more alarmed by the fact thal
Lhe nets also claimed 4638 highly endangered
dugongs, 117 porpoises, 2.654 =¢a turties,
and 10,889 ravs. As for the 20,500 sharks,
most 6f them would never go near a swim-
MEr ANVWAY

When we consider the ranty of shark at-
tacks among hundreds of [[l]]l'.'.i'l].‘"."f bathers
each vear, we should ask ourselves a mornd
guestion: Because we like to swim and dive
N an environment unnatural to our species,
15 it right for us to kill off tens of thousands of

-I:F

Sharks: Magnificent and Misunderstood

With raw power, a great white hurls
tEsetf from the sea while charging o
W,

baited line. These, the largest af all
P fatory sharks I'ml.-'I ¢ d firvorite
puessing game: How big? The current
record stands at 21 feet for a specimen
taken off Cuba in the rmmd- 1940s.
Fowever, g serious challenger has
surfoced. Experts awalt confirmation

of g great white harpoonad in the Azores
and satd to have megsured o staggering
29 feet 3 inches
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warmiess residents ol thatl environment to
ensire our peace ol mind? We have invented
many sports more hazardous than going into

'|':|' et | Whien we kil OLr cilves al these, wi

blame no one else and simply accept the
risks. Hut when it comes to sharnnge the sen,
we 1nsist that sharks take all the risks.

Although many people still consider it ni-

ark=, Isranl has taken

lculous to protlect s
the first pioneer step in that direction. he
[earacll government’'s Nature Reserve Au
thority established a series of underwater
preserves and parks along the eastern and
=outhern codsts of the Sinm Penminsols. Phe

R1ITE 15 Lo protedd the maenifcent caral reefe

along that coast, together with their inhabi-
tants, including sharks

Aswe hecome more fami
the move to Proltect 1
=hAarks can provide o major attraction in un
lerwater parks, once divers learn that they
photographed with

LI S0ET1 1IN ENelr OWnN @nvironimen,

iarwith sharks

=M mMay spread

alll |Il' .I[||l'||i! '|'|l'|| Ang

sHArKs Are imnd 'r-:.|-.: beautiful, The ham-
merhear], 30 grotesgue when hooked or
cpeared and hauled as a4 Lfeléss carcass
aboard a boal. is a creature of matchless
rrace underwater

Lhaving lours, now:a worldwide business

gred fadares witnoul ail

ire usuntly consu
least one shark sichting. Nor does one need
any MOnger Lo I“' l 'll'.'.'l Lo DEeECOome _ It r
the sharks' environment. At Sea World in
Lirlando, Flormda, nonswimmers can rnde 4
belt through a transparent tunnel m the
'.|.II_||!-— |.1I'_:l'-| 1 IIIr-C AR, YiIEWINnge -r"'.'l'I.II
species af sharks in-the-round (page 150

In such wavs we may come Lo appreciite
and understand sharks, as we are coming to
|-._'_ll". L] ::Z:I!".I|- ;Ll'l". [ e | | Ill'! il ‘.ill_
sea, With further research wWe may one day
be able to predict sharks behavior with

great accuracy, When that dav oomes, | fee]

Can the majesty of a great white give
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I\/\olokal—Forgotten

By ETHEL A. STARBIRD - ' Photographs by RICHARD




Casting away care, Sister Richard

Hawaii E5EEE

PEALrous, She shares the best guao

A. COOKE III f Hawali's most unspotled major i
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Like thirsty giants, the volcanic peaks of Molok:

froem s flat, dry western end. Polynesians from the

}F'.lll.l..lnil. IO 4

h

J g
SELL AR It

|

=g

s éastern end steal rainfoll

1

varguesas [slands camé [0

II_:r|.:I'||I-'I| i

Aupust 98]



%







Bevond the farthest road

a rretmevill world unfolds

tri the lush vallevs of the
rortheasterss cogst. The child
woters of Kaliwa Falls (left)
dgrop 1,790 jeet to Hhe 520 (N
Hawairs [ongest cascade
Deep nt the tsiand’s forest
reserve, spray from another
waterfall (above) mingles with
the scent of eucalvptus and
Wild gInger. Amaumau jerns
(right, center) stand as tall
15 5Ly feet
For centurtes, Molokat was
revered as o place where
r'r'.'i_l.';'ulll'-l "“'!n.'.'h L =
performed by powerfiil
enhima, Or priests. One of
thie triost famois, Lomiheula, 18

s&atd

fo e DLiried 1 d @ronae of
Ritipul trees near the islana’s
sastern tip (below right). o
maRe l[amp otl, Hawallans
radifionaily ook nuts from
the kukui, now a symbol

L
g5f Molokat










Pure Hawaiian (n origin
and outlook, Rachel Naki
tends raro patches today

at 77 as she did as a child.
The rootstock of the starchy
tarp plant iz ground (o
make pai, for centuries g
staple of the islanders, “In
old doys we eat mostly fislh,
poi, coffee, but all fealthy
people,” she says. “We pick
OuUr 0w coffes—it just
grow up.” Hard work on
the land has always been
||'1r.':I' 'I'L'I'..!J' Ll lI‘_'l..J'H'L"-.'.:-.ﬁ ||:|,E-r

lowe for God and for the
izland of Molohai

1 Gk

Molokai

ANMNY and Louise Kekahuna usually have their
hands full—with the red soil of their native Molo-
kai. With only one smal] outdated tractor, they
work a 40-acre homestezd on this moccasin-
shaped island, which i1s anchored about midway
in the major Hawaiian chain

The day’s hoeing and sowing were over. “Now we talk story, "
Which, in local language, means conversation on any subject.

Louise and | settied onto upended crates in their shady back-
vard. “I'm chop-suey Hawaiian, Danny's full-blooded. You
have to be at least half Hawailan to get a homestead. When we
first moved in, he wasworking out, ranching. The Homes Com-
mission say farm or forfeit—that’s the law. We decided to stay.”

Breaking and cultivating expanding fields of squashes and
sweet potatoes can be a precarious pursuit, Barges may arrive
late to pick up perishable produce for Honolulu, 50 miles away
on neighboring Oahu, Without protective sereens of wild cane
or ironwood, boisterous trade winds can flatten d crop; a market
glut may do the tame to profits. And plant pests, finding the
winterless weather as agreeable as humans do, munch and mul-
tiply vear round.

To ease the strain of economic uncertainties—and for the
pure pleasure of it—the Kekahunas, both in their early 50s, still
reap the island’s natural bounty as did their ancestors

Together, we scooped sea =alt from rocky pools above the
reach of summer tides, plucked flowing manes of lmu, edible
seaweed, from south-shore shallows. With Louise, a patient
teacher, | learned to select rapier-like lowhaia, leaves from the
pandanus tree, which she weaves into hats and mats and sells.

Dranny needs no lessons on how to harvest the island’s fish-
rich reefs. “Spear squid, vou quick bite between eves where
small brain i=. You no kill fast, vou mavbe end up wilh a nose or
car full of squigglyvarm. " lopted to stay ashoreand pick lauhala

In the manner of Molokai people, the Kekahunas share.
Netghbors had put a 2ack of onions on their boundary line; Dan-
nv would leave some surplus avocados and papavas in its place.

“That way, nothing go to waste. Evervone have at least a lit-
tle taste of everything " Under this giveaway program, amango
I knew of changed hands four times.

Still more rural than most of Hawaii's other holdings,







Molokat with its 6,000 inhabitants remains
a sparsely settled enclave of stenic inconsts-
tencies. Born ol the fiery outpourings from
three long-extinet volcanoes, the little 1s-
land—only 38 miles

1 Ong and 10 miles
wide—divides almaest evenly between arid,
praire-hike west and lush, mountainous
east. Despite 1ts wide-open spaces and
chronic lack of rainfall, the west contains
what few businesses exist here—ranching,
resort real estate, pineapple plantations,
and Kaunakakai, the only town

Largest in terms of territory, 80-vear-old
Molokal Ranch still owns most of the west
end—70.000 acres, more than half the is

land"s uzable land
Formula lor Survival: Diversity

"‘We're o corporation now, wied have a
tough time iIf we depended solely on cattle
raising, though we're still runming aboul
6,400 head. We've had to diversifv."

Aswe jounced over dusty tracks that véin
his domain, manager Aka Hodgins pointed
ottt some of the new directions the old ranch
has taken.

‘Hay is doing well; we're selling about a
thousand tons a month. Our abundance ol
axis deer and game birds has alwavs attract
ed hunters. Now we're charging for shooting
privileges, and we have more applicants
18N We Can accommodate

“Tel Monte leases 3. 500 acres from us for
pineapple production. Dole did the same un-
til 1976, when it closed out its Molokai oper-
ations. We're trving to find 2 new tenant for
the vacated land, but we're having no trog-
hle with takers for Mauna Loa, the company
camp they built. There'sa walting list to rent

B
L |

the old housing units as we upgrade them.

Aka even found a use for a tract thorny
enourh to give a poat indigestion. He
stocked it with wild African amimals, creat-
ing Hawan's birst game park, 4 paving al-
traction for the tourist trade

Molokai Ranch’s most controversial deci-
sjon was the =ale of 6,700 prime acres to a
mainland development company for hotse
fots, condominiums, and a compléte resort-
hotel complex, the island’s only one to date

An old-timer expressed disgust: “You
know who buving up alla Molokai? “Uing
hapu, that who. Evervwhere now you see

his name. " Indeed it has become prominent;
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T'o spothe hard feelings after a well-fought
waormen s softball tournament, Annette

Detar Criez sweays fmdo an impromgrin ol
for rival pdavers. The good-natured aloha
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tourisny, still in e infan n Maolakai, opmenton former rench property, shoreside
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Cne of Molokar's greatest attractions; It's
whire the action isn't

Raunakakai’s main street—Als
lama—is only three commercial block<long
At peak hours 1t's about as érowded as Hir
shoot-out scene in that classie Western Flegh
Noon, 1The setting, too, 18 stmihs Lree-
le=s, frinped with [alse-fronted bulldings
and the vacant Kamaol Theater, where the
last picture show plaved four vears ago

mong 1ts businesses—predominantly

Via-

Japanese—the two most enduring and en-

dearing flourish at opposite ends of the
street. MSewther family establishment
changed much in its yvears of operation: 65
for the Kanemitsy FI.-.;..-I'_'-.. 42 for the Mid
Nite Inn (which ¢lozes three hours earlier)

| Sy
|||.'|_'I

HI now Gctiia ||" work the [and. sin

."- pduction, Kualapuy plantation (below) has
especially after Dole «

Jased down its Molekat

Japanese cookie,

been a Rey employer on the i3

'|'|'. FOLEon in

Darothy Kanemitsu isn't much taller than
the company- -abouf
a thousand a day throughout the state

“My fnther-in-low =tart with one item—
like doughy bun with sov-
bean filling. He tey bread; it gooey too, Mh
husband improve, same recipe today, no
nreservatives, all natural ingredients

‘We almaost guit three vears a
tor daughter in Calffornia zayv. ‘You come
here or vou'll never get a rest.” We trv, but
ny -.II,':-'|I;l[II'E no like mammland. Bad weath-
er :"'-.:n: Lilsy 1D
come back where we can relax
hours aday

[ourizm has bengfited the bakerv, but 1
< Dorothy. “Hawatian 1=l 1I|IF- such a

ke loaves she sells

go. Uur doc-

g0 fishing like here. So we

'"Working 12

]II .l |'i

1ce 1927 when LDel Aonte Degan pireappie

it

1976







small place. If it grow and grow, soon like
mainland; people see same thing as there
Molokan best stav hike alwavs, so in vears to
¢ome children born will know how it was
This 1s a fragile island, so easily destroved.

“If we keep what we have, 1 think more
visitors come if only for a shorl time. Betler
that than building another Honoluly,™

Art Kikukawa's restaurant, the Mid Nite
Inn, began as modestly as the bakerv—with
a saimin stand his mother opened. Four
nights 4 week, departing travelers would eal
the zesty noodle dish while waiting until
midnight 1o board the interisland steamer
Hence the name

A strapping fellow who looks more suited
to cattle ranges than kitchen onés, Art ad-
mits he has never liked cooking. But he must
be doing something right; he's got about all
the customers be can handle

“They're mostly regulars, who don’t want
any changes, They kicked up an awiul fuss
when I put in new booths; the old ones were
riddled with termites. Thev'd probably riot
if 1 switched stoves, They're convinced the
food would suffer if I cooked on anvthing
but this old cast-iron relic.”

Finding Art's place—where saimin is still
a best-seller and prices remain reasonable
psed to frustrate strangers. There was no
sign, “The original one blew away in 1947, 1
ltked the way the street looked without @t ™

Art shades his support of the status quo
with a practical view of the future:

“We're bound to get a new shopping cen-
ter, and it may well have a restaurant, |
don't worry about competition; it keeps me
on mv toes. Those who grumble about
growth are the anes who don't want to work
Create more jobs and they'll have to."”

To reduce Molokar's present 3.4 percent
unemployment rate—Hawan's highest
expanded agriculture seems the logical al-
ternative to tourism. There's one big hitch,
though. The native population may be
fiercely possessive about their land, but few
want to cultivate more than an occasional
houwsehold garden plot

George Harada regrets the lack of interest
in large-scale farming, ven at present ca-
pacity, the Moloka Irrigation Project he
supervises can provide enough water—al
minimal cost to homesteaders—{or another
14,000 agricultural acres.

Miolokai—FPargolten Hawail
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Muarching in step with [and prices (top),

an antigrowth sentiment s part of an ¢volving
QImMORg S0me
stgnders, who resist resort projects ond

“"Hwailon conscioiismness

outside ownership of land historteally
Hawartan. (n June 1980, a grass roots group
(facing pagel successfully opposed plans Dy
a California devetoper to pulld [Lwoury
condeminiums near Pukoo, an old Howaiian
settlement. Reserttment of wealthy strangers
on Molokai may also be sharpened by the
worst unemployment in the state

Mixing old ways with new, Danny and
Louwise Kekahuna (abowve) cultivate sseeet
potatoes and squashes on their 40-acre
homestead and collect natural sea salt and
III';:i|"||.:||.'!r.'-I.F.- IIL'-:IL'.:_"-
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Waikolu had shown me a small sample of
Molokai's magnificent
east end. From Kaunakakai to Halawa this
ralf of the 1sland « :'..:-I-.il'l yvjumble of razor-
hacked ridges, corded slopes, and deep-clell
vallevs. On the north side the volcanic Innd
scape ends in fortress-like pali—clifis—that
plummet some 3,200 feet Inlo an wnruaiy
suri. Here, frequent rains streak the rocks

with myvnad cascades, some exploding into

wiarld—the

wind-whipped mist and rainbows before

thev reach the sea

l'.,Il-"'llllll.'l .III e e r'lillul' PEd

ODnce banished because
of thetr fearful disedse
Leprosy VICLIms were |

e L O d CENRITY

LI 1866 |
shown n this
garly photograph {above)

Lo

Church fleft), first bu

yfferine. Fother Damilen

outcasts for 16 Years

Lo Tueeed for

[oday this 1= a ghost coast
Any T

i to reach. Its few foot tratls would
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ISLrust s

swiells excepl in summoer calms
but s spectacular vallevs
Pelekunu. Wailau, and Halawna
stzable settlements. Halawa, dead
end for todavs motorst, bhas a few hide
_ antiestablishment
set; all earlier dwellings were washed away
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Wiuikolu,
ONCE Slls-

awavs ocoupied by the

No one knows who set foot on Hawaiian



sail first. But midway in the gighth century
Polvnesians from the Marquesas [slands
began to populate the archipelago. They
must have reached Molokat in large num-
bers: House foundations, rock walls, and
heia—temples—litter the landzcape, even
in places now barely accessible

In 1833
ares Arst counted, 6,000 people were
on the island, most of them on the east end
_"L]_||_r._'-i,r||_'||.'|_'=. until then, nothing had |:|-|]|
pened here to dilute their pure Polynesian
hneage. EvenLapt. James ook, Engiand s
globe-girdling explorer, bvpassed Molokal
hecame Hawati's hrst

whien the newlv arrived mission-

LV

when he
known visitor from the Western world. So
did all those whalers and siilors who fol
lowed in his wake

W hich mav be why Molokai, of the state's
six largest islands, retaing the highest num-

ber of native Hawaiian people—37 percent.

in 1778

.-.ll._lrl

Wost still hve as= did theirearly torebears on
the east end, though nowadayvs theyv favor
the protecied south shore

The Nakis have been exposed to both east

end exposures—north and south. Kachel,
born in Pelekunu, spent the first 17 of her 77
vears in Wallau, where she met and married
Imu, 78. In those vears he helped
mail to the vallev's 300 residents, scaling the
palieach week and walking 22 miles to bring
the mail from Pukoo

“Evervthing we need grow goodd there—
wild ' | goals, coffee, fish all aroun
Papava, mango, plenty pili grass for make
house. Roots, leaves for med cine. But most-
|y we raise taro for poi; it hard work, vou gol
no time for sick, ™

Wwhen a flazh i bont
Rachel recalls) erased taro patches laboni-
ously walled and terraced, the Wailau com-

mumty began o dissolve, MNowadavs only

cliver

M=,

1815, as

:]llllll

National Geoeraphic, Aueust [98]



Undaunted by his handicaps,
John Kaona (teft] foshions
unusual dolphin-shaped
fewelry (below right) from
sandbox tree seads in o
workshop he built at the
Kalaupapa colony

Despite its centuriés-old
stigrma, leprogy 18 rarely
contagious, Thousands af
people a year visit the colony,
operated by the Hawaition
Department of Heolth, to find
a cheerfulness expressed by
patient Ed Kato on a roch
message (abowve right)

No compiete cure has been
discovered for the most severe
forms of leprosy, which (s
named Flansen's disease after
the Norwegian physictan who
isolated the bacillus. But
sulfone drugs used since the
18940 control the disease and
prewvent contagion so
successfully that Keloupapa's
patients can come and o as
they pliaze. Yet midny, now n
thetr 608, prefer to remain
armong friends {n the et
collection of well-kept cottapes
they have long known ds Aome.

an occasional hunter or fisherman ventures
into the valley.

shifting to a south-side address, the Nakis
are stil] doing what comes naturally—rais-
ing taro, And a flock of free-roaming chick-
ens, & Molokal method of centipede control

After 56 vears under canvas, they moved
intoa new house and need no longer Lol hard
foraliving. Butit's a habit they don't intend
1o break. “Sit aroun’, we drv up, we die.
stretch and bend, it keep us strong.” Imu
flexed his biceps, an impressive sight.

Rachel voiced disgust with a neighbor
who, to curb through traffic, had strung a
wire across the lane leading o the Nakis'
taro terraces. “God no like greedy land. 1t al
helong to Him; He expect us to take care of
what He lend us.”

Amuong the last of Molokai'staro growers,
Imu and Rachel take care with a passion. No
weed stands a chance amid their plants.

Maolokai—Foreotien Hawall
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“Envervbody want poi, but most too lazy
to tend 1t. Soon no more taro, no more pol.

Most east enders do prefer other put-
sutts—like fighting further development,
which they feel endangers their traditional
lands and life-stvle. Many know what over-
building has done to Honolulu; others see
withoul leaving home the skv risés that now
shadow Maut's once unblemished beaches.

Recognmizing the need [or more sophisti-
cated weapons than talk, praver, and dem-
onstrations, leaders of the movement are
fast learning:how the law can be used for as
well as against them. Already theireducated
efforts have paid off with one stunning vic-
tory—defeat of a large project planned for
the Pukoo area.

Antidevelopment sentiment 15 fueled in
patl bv a statewide drive amongz native Ha-
wiailans to secure lands they feel are rightiul
Iv theirs by virtue of their ancestry.

m i
,;|_|.l



Yet, histoncally, landownership among
these islands was hmited to s privileged few.
For almost a thousand vears, local aln—
chiefs—controlled all property under a
strict, often cruel feudal svstem. Kameha.
meha | put an end to their power when he
annexed the islands and became King in
1810, The vast holdings of the alii passed to
the monarchy, which duning its century-
long reign doled out large parcels to those
who won roval favor

Like American Charles R, Bishop, In
1875 he was pranted half of what would he-
come Molokat Ranch. His wife, Bernice
Pauahi, last descendant of Kamehameha 1,
acquired the rest through inheritance. The
complete 70,000-acre package sold in 1898
for 3251,000, the price of a condominium
apartment there today

Among the leftovers of the aln period 15

a remarkably well-preserved chain of off-
shore fishponds looping along the south
coast (pages 190-191). In these tidal corrals,
expertly enclosed with snug-fitting stone-
work, early Polvnesians rased fish, mostly
mullet; to feed the ruling class

Esidoro and Sifriana Pascua, an elderls
Filipino couple, keep this ancient form of
aquaculture ahve—but they may give up
spon. | hepond thev tend is being smothered
by mangroves; rent for it has almost doubled
in the past severnl yvears; their catch has
dwindled to an occasional Samoan crab

“Baby mullets still swim up channel from
sea; for 30 vears we putl in pond to grow
Baby barracuda get in too and grow.” Wad-
ing around to net mature food fish, Sifriana
nas suffered three =erious barracuda bites—
a painful meémory that's taken the edge off
her enthusiasm for the fishpond business

The big time on Molokai 15 sleepy Kaunakakai's three-block-long business center,
where master of ceremonies Butchie Dudoit introduces Meana's Dance Troupe (right)
for a [ively hula during Aloho Week. A celebration of things Howeaitan, the

festivitios taoke place each October. The false-fronted wooden buildings on the

main thoroughfare (abowe) of this largest island settlement retain a Wild West
charm—with an Oriental flaver lent by Japonese-American merchants.

National Geographic, August 1958]






“UOnce so many muliet they come whin |
whistle. A partner want to put in filapiac. We
say no, a no-good fish, eat other fishes, taste
muddy. Partner no good either; he dump in
tilapia when we not here. To get rid, must
poison whole pond, wait two vears, start all
over. Someone else mavbe, not us.”

Thesze davs Esidoro spends less time at the
pond, more at “school,” as Filipinos call
their weekend social center. a back-striet
vard in Kualapuu's plantation community.
There's a lot to learn there—if vou can find
the place. Nobody's going to volunteer the
information,

Main attraction: Hlegal chicken fights
and games of chance that police tolerate as
long as they're small 2cale and locally run. A
patron named Joe approves the arrange-
ment, “But just in case, the house takes a
small cut. For poscible fines or lepgal fees.”

Pineapple Economy Slows Romance

Because pineapple growing is labor inten-
siveand the last importation of field workers
ariginated i the Phihppmmes, 30 percent of
Molokai's population belongs 1o that ethnic
group. Recruited in their teens at wages that
precluded the luxury of family life, many of
its men remained bachelors until retire-
ment. A lot have made up for lost time since,
returning home, sometimes after a 30-vem
ahsence, to acquire voung brides often pre-
chosen by relativies or friends there.

Ponciano Kaguindin made this pilgrim-
age five vears ago when he was 63, his wife
20, “1t's good to be married. New happiness
for vears T have left. Some make fun, call
me the old man. Then how come | got three
kids already?”

Fringe henefit of theze Mayv-December
marriages: a pool of energetic voung women
cagér for plantation jobs that many voung
ﬂlﬂlﬁ ALFAT STHUTIL

With some 300 employees at peak season,
Del Monte is still Molokai's leading: lima-
boss. Manaver Robert R Kehlor has no
warries about a personnel shortage.

“Scientific and technical advances,
changing practices, thev're increasing faster
than the labor supply Is shrinking. New
plantings are viclding three crops now -
stead of two, and we're converting rapidly to
drip irrigation. S0 we can get along with
fewer people.”

210

By local measure Del Monte is a most
impressive operation: 3,500 acres under
production; 26,000 plants an acre; 650,000
tons of fruit a vear for its Honolulu cannery,

While mast Molokai people tend to con-
gregate, as do Del Monte emplovees and
retirees, in small communities or sub-
divisions, Joyee Kainoa (pages 216-17) has
other tastes, A 34-vear-old widow and the
mother of six, she prefers the =éclusion of an
uninhabited north coast vallev. To discour-
age strangers, only one helicopter pilot is
cleared for landing; the hazards of her rock-
strewn harbor hald curious boatmen at bay.

Despite this voluntary isalation, Joyceisa
warmi, outgoing woman deeply involved in
preserving what's left of old Hawaii, secur-
ing landrights for native people, procuring
legal aid for those in need. She has simply
clected to re-create for her family the un-
complicated life-style of her Hawaiian ante-
cedents, which is how she, too, was raised.

“For vears I fished commercial, living
summers in Wailau Valley to work these
windward waters. Sure, the kids went with
me; they knew what they were getting into
when we moverd here.

“There's too much haszle on the outside,
too much dependency on nonessentials. Af-
ter two vears here, we're eating better than
most, harvesting what nature provides—
fishes, goats, pigs, fruits from the forest. But
we never take more than we need.”

The Kainoas and Joyce's friend Mike
have given nature quite a nudze. Hehind
their bluff-top house, carefully sited for
compatibility with its surroundings, one
and a half acres of terraced gardens bear the
bounty of their industry: taros, cabbages,
corn, beans, potatoes, squashes, sugarcane,
wheat for flour, bananss, avocados, figs,

“Mo chemicals. We don't know good bugs
from bad bugs, so we don’t fight them. We
just grow enough for evervhody. ™

Jovee occupies land to which she holds a
title, but she has built her home without the
NECEsSATY permits,

“Ii I waited for permits, we still wouldn't
have a roof over our heads, We're more care-
ful than regulations require about erosion,
pollution, conservation, sanitation. After
all, we're the victims if we mess up.”

All the Kainoa voungsters respect and
protect their environment, a lesson too few

National Geographic, August (98]



learn al any age. And their unorthodox edu-
catlon 15 more meaningful In many wavs
than standard schoolroom fare

“1 teach them all I know—reading, writ-
ing, about plants and animals, about agn
culture, about what lives in the =zea. They
know our fish, recognize which to avod for
safety's sake and when the ocean wants to be
left alone

“They've learned first aid and preventive
]I_l'._ll_:JI-LIIII_I J.[II.'II e IJIE-I ||I|:' 1-f|'._!i'|l|: -I_l[. Ours; .;.] =41
A Jawwver who somelimes visits s @iving
them a continuing course 1n our legal sys
tem, vital knowledge tor all Hawanans who
want to keep what little they have left. The
kids know that they will be on the losing

d
i

end if they play hooky in this household.™

So far, the family has suffered no major
mizhaps except the loss in a storm of their
only transport-—the scow and powerboal
that hrought them here willed it
Mavbe He thought that was too much lux-
ury. Perhaps it was.”

Inanemergency the kainoas must hike or
swim for help. Afoot, it'sabout 20 miles over
rough and tlted terrain to the nearest road.
Usunlly the surt 15 even less inviting

“Best head for Kalaupapa around the
bend. Take off from our point and even
if vou're not a4 strong swimmer the our
will straipht to Waikolu

L

FEnt

=WEED VOu

Valley, which is a couple of miles awayv. The

A

Ancient and alternative (fe-styles join as Molly and Jade Brushjel exchange vows

o e

site of an old Hawaiion temple. Pegpy. Hau Rogs, a kathuna, conducts the

traditional Hawatian wedding. e couple’s weel-plid doughter,; CHawe, (0@ gown

cuf from her mother's aress. aitends i the arms of a friend. A handfod of faomlies

has resettled the remote Holawa Valley, depopulated {n 1946 by a 36-foot tsunami

Malokai—Forparien Fiawail



settlement is onlv a short walk bevond.”™

In 1866 a pitiful band was cast ashore near
the same spot, forever banished to empty,
windswept Kalawao with only their waning
strength to provide food and shelter to sus-
tain their maimed bodies

Thus Molokai received its first of many
innocent outcasts whose only crime was con-
tracting leprosy. Now known as Hansen's
disease (for the Norwegian doctor who in
1874 identified the microorganism thai
catses it), the disfiguring ailment was then
uncontrollable and believed far more conta-
rious than it reallv is.

The treatment in those earlv days vaned
little: Round up all the islands’ afflicted,
adults and children alike: dump them at
Kalawao without professional care; deprive
them of thetr civil rights

The settlement endured a painful record
of hardship, lawlessness, and misery that
was almost totally ignored by the outside
world until the arrival in 1873 of Joseph de
Veuster, a Belgian-born Roman Catholic
priest known as Father Damien. Learning
of the plight of Molokai's forgotten exiles, he
chose to spend the restof his life serving their
spiritual and physical needs. After 16 vears

Too rough to ride on a windy October day, the surf botls onte Papohaku Beach,
where a hotel chain has built Molokai's only major resort complex. Stretching two




of extraordinary accomplishment, Father
Damien contracted the disease himself and
died at the age of 49,

Inspired by his martyrdom, other volun-
teers began to arrive under relaxed rules of
nonpatient residency; more public and pn-
vate funds started trickling in—never
¢nough of either until very recent years, The
first real hope for the afflicted emerged 1n
1945 when sulfone drugs proved effective in
arresting most cases.

Today's sceneis a farcry from those tragic
veurs of neglect and suffering. The 118 re-
maining patients (admissions ceased in

1969) live in a neat cottage community
called Kalaupapa, directly across the penin-
sula from the now deserted east side where
Father Damien began and ended his labor of
love. Residents enjov all the amenities of
this modern age, including regular air ser-
vice connecting them to anywhere in the
waorld. They may go and come as they
please, leave forever if they wish, (New
cases are treated as outpatients by a Hono-
lulu clinic. )

Day wvisitors willing to respect the pa-
tients’ privacy are welcome: Each vear thou-
sands descend (Continued on page 218)

miles glong the western coast, the beach offers a haven to visitors seeking

solitude, In the evening the lights of Oahu wink across the channel,
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Cowboy of the Year Buzry Sproat, here
showing off his daughter and 1980 troph)
(right), works at Tropical Rent-A-Mule
when not competing in one of Molokai's
frequent rodens. As chief mule shinner, he

sutdes visitors on muleback down a

precipitous 3 -mile trail to Kalaupapa
Flagman Boy Negrillo (below)
safeguarding the hats of several contestants,

s @ carpenter by trade. Repordiess of
profession, nearly evervone on the island
shares a passion for the cowboy [ife.

Through clouds of red dust, the hands
of 70,000-acre Melokal Ranch herd the
first of 6,400 head of Santa Gertrudia
cattle (o new pasiures on e mawn drive
of the summer (left). Before the ranch
was established in 18958, King
Komehameha V' also raised cattle on
this pratrie-like west end,







Practicing what she teaches, defendes
of Hawaitan rradition Jovee Kainoa
moved her fumily to an isolated northern
perinsula (right} and revived old ways

gives her children suovival courses—ifrom

I
Ar one gession =he reviews the mean
FHawaiticon |"!'c.'.'|'-r.'-._- mes (helow)
‘bottom ) she shows how to relteve g

) 1
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Molokai—forpatten Hawaii

FRUNNTS AWER

Like the Swiss Family Robinson, the
Kainoas LHve by thelr wits. But unlike the
chargcters of the Johann Wyss novel,

wito butlt ingendous contraptions for
conveniences, the Katnoas seek to harmonize
with their surroundings, As their Howarilan
ancestors did, they take pigs, goats, fish,
ard frutt from the forests: Thetr organic
garden produces Lirgs, sweet potatoes,
swert corn, and [rish potatoes. After a storm
destroyed their boats last year, they decided
not to replace them. S0 when visitors

arrive by sea, Jovee ferries their belongings
in a washtub (left). A friend stays

with her children when joyee periodically
returns to the outside worid to lobby for
Hawatian land rights and legol aid for the
needy. Pursuing her dream of independence,

she heips other Hawaiians find theor way,




the three-and-a-half-mile clff trail by mule-
back or plane hop in from Honolulu to the
peninsula’s tiny airstrip.

Only the fortunate few make the airport
run with Kenso Seki, who has spent 32 of his
70 vears here. We traveled in stvle in his
1928 Model A Ford, its fenders filigreed by
ealt-air corrosion, its leaking radiator aver-
aging & mile a gallon—of water.

A we rattled past the movie theater, 1
asked Kenso why, in writing the current at-
traction on the blackboard marquee, some-
one had included its rating: R. He grinned.
“With us, vou can’t be too careful. After all,
our average age is only 61."

Kensoison the move as much as anvone at
Kalaupapa. His living room is papered with
pennants from the many places he's been—
from San Francisco to the Kennedyv Space
Center, Mexico to Niagara Falls, He's sav-
ing now for an Australian tour.

“T don't mind visitors; it's one way for
them to sere they needn't bhe afraid, T would
hate to have to leave here for good: it's
the only home I know. But at the rate our
numbers are going down, we may have to
go one day. Upkeep will be too expensive for
just a few."

Kenso needn't worrv. Lifetime tenancy
has recently been guaranteed by the state
government, which operates the facility
with federal funds. Concerned about what
will happen after the last are gone, patients
overwhelmingly supported legislation,
which was passed in December 1980, to
make the peninsula a national park.

Paul Harada, one of Kalaupapa's prime
movers in this matter, applauds the act for
preserving many of the present structures
“as a memorial to what has happened here
and will never happen again. I'm one of the
last generation to be admitted; T don't want
to hang around after the neighborhood is
down toa handful. But I believe most of the
buildings should remain where they are.”

Paul is glad his case preceded the sulfone
breakthrough. “My wife and I—she’s a pa-
tient, too—have seen our prospects for a

long and full life advance dramatically.
We've achieved a degree of normalcy we
never expected hack then, Kind of a deliver-
ance, inaway."”

Patients realize Hansen's disease is not the
only enemy; their incidence of blindness and
kidney fnilure is well above average, Yet in
this peaceful setting of flowering shade
trees, immaculate lawns, and gardens
painstakingly tended by badly crippled
hands, 1 sensed a general feeling of content-
ment, camaraderie; the oneness of a close
familv. Asif evervone has taken to heart the
message Ed Kato lettered on a streciside
stone: Smile . . |, It No Broke Your Face.

A Growing Future for Molokai?

Topside, a: Kalaupapa residents refer to
the rest of Molokai, the public mood is more
difficult to diagnose. Certainly there's no
onenecss here over the one 1ssue uppermost in
everv mind; to grow or not to grow,

Last of the state's major islands to be dis-
covered by developers, Molokai has just be-
gun making waves among speculators and
those who think the nearest thing to earthly
paradize {to sav nothing of a foolproof in-
vestment) is to own a piece of Hawan.

This sudden sttention after vears of being
ignored frightens some, delights others.

Muanyv of Hawanan descent as well as oth-
er native-born Molokalans have joined
Caucasian immigrants from the mainland
and neighbor islands to form & substantial
antibuilding bloc. Cerebral ratherthan com-
bativein theirefforts, they've made progress
instaving off the megabuck invasion.

A splinter group seeks to do the same but
through more militant means, Another fac-
tion frankly favars the input of outsiders to
fatten the island’s too lean economy.

A pretty standard stratification in many
desirable spots these days.

Split as they may be over the expected on-
slaught by off-islanders, nothing will divide
Molokai's people on their determination to
preserve theiridentity, to control their desti-
ny. Perhaps thev're in time to do both.  []

A world away from sophisticated society, Joyce Kainoa's son Sammy miy
well count the blessings of an untouched part of Moloko. But as pressures
build to chunge the island, he may also worder how long his home will
remain as notural and unspoiled as a boy daoydreaming on a rock.
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Recently discovered inscriptions and paintings made 1,200
vears ago in a remote cavern in Guatemala are a boon

to scholars—but also a lure for thieves who already have

a Art Irgasures

By GEORGE E. STUART «wnom crocnan
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damaged some of the artworks with saws. Guards have b

appointed to protect the art and writings, which name

i el o 5 MR iy Sl Rl it At
dates and notables of the Classic period.

Discovered In Gave

Photographs by WILBUR E. GARRKEL]




Portal to hell in Mava relivion, the
cave's toothy mouth yawns over the
wational Creographic team exploring
tumbled walls and tombs (facing page)
Beafpre this visit, loolers hod rgnsaceesd
only the entrance, where author
archaeolegist Creorge E. Stuart
examines polvchrome bits of potten
(abowe), Countiess :l-"ll'.'-'l.'|'."Ll'f'.'l.uJ FUInE
dot the remote Petén region. Jungle
engulfs one new to scholars, a three-
pyvramid complex near the cave (below)

I:HT FLARED from the scribe’s torch of
ocote pine, illuminating limestone
walls deep in the cave. With strokes of
a fine brush of animal hair, the Mayva
Indian carefully recorded his message

in two columns of elegant hierogly

|, 2LK) vears

hs some

= w
TR

Elzewhere in the ploomy chambers ot

et
artisis occasionally added graffiti—pictures
of games and musicians, more Inscriptions,
EVEN erotica, A rarity among remains ol the
normally decorous Mava

I'hen the last torch flickered out, and the
inscriptions surrendered to the cave's dark
and =ilent sanctuarv—uyuntil one dav last
vear, when two modern Mava farmers dis-

covieried its

ndden recesses. Their electric
torches brought to light an extraordinary
archive—untouched and unknown for more
than a millennium—that survives from the
most brilliant age of Mava civilization

When news of this discovery reached me
theough friends in ruatemala, | immediate
lv sought the government'’s permisston to fly
to the site. 1 had reason for urgency

Nowadavs, as guick

v s ruins are discov-
ered in the haunts of the ancient Mava, they
wre menaced. Despite t
Cruatemalan government, swarms of looters

18 best etforts of the

seoking salable artifacts mutilate precious
stonework with heavy tools and power
saws. A carvingshiced from astela can bring
the despoller hundreds of dollars: in & New
York or Zurich art gallery, it may f{etch
thousands. We were later to learn that our
fears were justified

A helicopter set us down at the remote
farmstead of Emilio and Bernabé Pop, as
close as we could get by air. Our small band
included Wilbur E. Garrett, Editor of NA-
roNAL EOGRAPHIC! John M. Keshishian,
1 Washington, D). C., surgeon interested in
all things Mava: and myv son David, who at
15 is an acknowledged expert at deciphering
the Mava's complex hieroglyphic writing

Mike DeVine, an American farming in
Guatemala, had ofiered to lead us to the
cave, kKoown as Najp lTunich—“stone
|'III’.I"-|'..I orcave —in -.I'l-i'l'|'l.'.."|. a local .1".-l[.-.::'. i
tongue, We set out promptly from the Pops’
thatch-roofed farmhouse

Lacden wath cameras and flashlights, we
filed along a muddy tratl gunrded by lime-

stone outcrops and mant ceiba trees, held







Sacred signs in the nethen regions

IRST EXPLORED in the

summer of 1980, Naj Tunich —
“stone house,” or “cave,” in
local Mopan Maya dialect —
fJorks near where the first
artworks were found in the
Passage of Rites. Throughout
the cave, prominent glyphs,
figures, and natural features
supplied titles for chambers and
galleries where artists once
warked by torchlight.

Many glyphs can only be
partly deciphered. Others
remain completely enigmatic.
But milestone dates of the Maya
calendar indicated by some

TO WEST TERMINUS
The Hall of Balam, named for the glyph
interpreted as "jaguar, " and the Chamber
of Crystal Columns (pages 230-31) form a double
ciuf-de-sac I00 meters down the
En route Nes the Hafl of Musicians (page 233).

NAJ TUMGHo | /

GUATEMALA

glyphs (bottom right) place them
around the mid-eighth century
AD,, peak of Classic Maya
culture. Great temples arose, and
large cities thrived in the now
spuarsely populated lowland
of northern Guatemala (map).
In times of drought, watered
caves like Naj Tunich are
cenotes — natural wells — that
often meant survival. Yet in the
Muaya universe, caves also
reached into the reaims of the
dead. Thus they relate to both life
and death — awesome themes
reflected in Naj Tunich's art.

PASSAGE OF RITES
Artist af right paints & figure holding a
bloodietting instrument (page 235). To s
keft, another works on a wide pillar that
today displays 20 figures and |2 texts. Here a
ballplayer and figure with conch are found

(page 232}, and four sexually explicit figures.

Obhsessed with time. the Mova
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TO SILENT WELL
This feature, 470 meters away
at the end of the passage,
was named by mapmakers A
who followed the National and
Geographic’s team (o chart " '
malec b foo oy | u dwarf | 227, 4 fang
glyph series (pages 220-21). Glyph
of & figure bearing the fire
symbol inspired the name.

af the cave’s passageways that stretch
more than six trmes that distance.

TO CAVE MOUTH
A long level passage called the Grand
Concourse and the glass-smooth Calcite
Poal Ire between here and the entrance,
some 500 meters distant.






holv by the ancient Maya. Then a shout
from Mike, *We're here!” We saw a thick
limestone shelf and, beneath it, a huge black
opening: Naj Tunich.

Slipping and sliding, we entered the cave,
climbing down to a large and level clay floor,
Fringed curtains of white stone hung from
the distant ceiling,

Alkead, the penetrating half-light re-
vealed a steep, boulder-strewn slope ter-
raced with high flagstone walls, some partly
coliapsed. Near the base of the slope a sun-
beam spotlighted a patch of color—a small
pile of brightly painted pottery fragments.

“Looters,” Mike declared. “Luckily they
got no farther than this.” The fragments
appeared to be of the late Classic period,
predating the tenth century 4.0, The looters
also had pried masonry walls apart to reveal
rectangular cavities, probably tombs.

Though we had hardly penetrated the
cave entrance, it was time to turn back;
darkness already was falling along the jun-
gie trail outside. Tomorrow we would see
the hidden glvphs and paintings of the cave.

In the Heart of Classic Mava Lund

Naj Tunich lies in a geographic region
known as the Petén, centered in northern
Guatemala. A jungle-clad lowland, it forms
the heart of the Mava area (map, page 224).

Today this eastern part of the Petén is in-
habited bv several thousand Mava Indians,
like Emilio and Bernabé Pop. The Pop fam-
ilv boasts the basic inventory of chickens,
pigs, turkevs, and ducks, as well as a couple
of mules, Their home, a structure of wooden
poles and thatch with packed dirt floors, dif-
fers little from Mava houses of antiquity.

In this virtually trackless land Classic
Mava civilization developed about the third
century A.D., spawning great cities whose
ruined mounds and temples still tower
above the jungle, Across this vast lowland
region sophisticated farmers held the jungle
at bay and wrested crops from the thin soil.
Those cities and farmers thnved until

around 900, the end of what we archaeolo-
gists term the Classic period.

Part of the history of this Classic period
has survived, due largely to a long roster of
ritlers who left records on stone monuments
and painted vases, naming their ancestors
and noting reigns and conquests, The Naj
Tunich inscriptions could provide still an-
other context for that imperfect record.

Caves were of immense importance to the
Maya, as they were to all people of ancient
Mesoamerica, In the
Maya wview of their
COSIMOS., ﬂ'lE' l.II'ii‘i.-"El".:'.E
was basically a giant
sguare of earth upon
which men walked.
At its center stood
the giant tree of life,
the sacred ceiba, or
yaxche, whose foliage
extended to the sky
and whose roots
reached into the un-
derworld.

Xibalba, the Maya
underworld, was a
dread place inhabited
by evil gods of death
and sacrifice. The
Mava believed caves
to be entrances to this
hell and all its associ-
ated evils. Like many
items in the catalog
of Mesoamerican cul-
ture, however, caves
constituted a mixed
blessing of opposites, for they often con-
tained water—so precious to a civilization
that had to survive through annual dry sea-
sons and the caprice of drought. It was clear
to David and me, from our knowledge of
Maya literature and iconography, that the
great cavern of Naj Tunich embodied the
dread Xihalba.

Early the next day we were at the cave

Shaped in infancy, sloping shkull of the Maya elite distinguishes g
seated figure (left). A dwarf with a topknot (above) might belong
to either the underworld or the heavens; dwarfs inhabit both realms
in Maya myth. Dr, Stuart describes these and other figures as
“some of the most beautiful evamples of Maya art.”

Mava Cave Art Discovered
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again. I'his bme we pushed bevond the pot-
tery and entrance walls and prepared our
gear for the climb into the back chambers

We descended through the upper level
and soon found ourselves ina narrow tunnel
festooned with stalactites. My straw hat was
most useéful here; the scrape of the brim
warned of unseen formations before m
head bumped them. We pushed on

Ahead lay blackness. Mike's headlamp
babbed to the left and below as he descended
along a convex ledge that hugeed the wall of
the room. Trving to catch up, I shoved my

Resting in the underworld, George
Stuart and hisson David take a break o
the Chamber of Crystol Columns
(facing page), Maya farmer Bermabd
Pop {above), here at home with his
daughter, first discovered Naj Tunich
while hunting with his father, Emilio,
and accompanied the Geogruphic team
on its trip to the site. He reportied
hearing voices in the cave. Says Dr
Stuart, "After he told me about it, |
heard them too

278

tripod case forward, hoping it wouldn't fall
into the darkness below. Soon [ wished 1t
would, so I could cling to the irregular wall.
Just as the ledge vanished into nothingness,
the flashlight—held firmly in my mouth-
revealed a dark crack to the left, and [ heard
the voices of the others

Negotiating the narrow slot, 1 reached the
blessed lower level. Soon we were dancing
through wet clay and around a pool of
crwvstal-clear water.

A climbup a shick bank, and we werein a
passageway large enough for a London bus
Soon it narrowed and forked, We took the
left tunnel

After many more twists and turns, and a
scrabhle up a long dirt slope, suddenly John
spotted an incredibly well-preserved in-
scription—two columns of glyphs, pains-
takingly painted with a delicate brush, We
gathered before it in awe, standing in the
very spol where the scribe stood perhaps
200 vears ago.

Glvphs Pose a Challenge

“There's a date at the beginning.” mused
Uavid, “an event and some names
there's a date that has to be a period ending!"
That would mark an important station on
the Mava calendar.®

The Classic Mava considered the num-
bers and the dayvs in their calendar as a
procession of gods who marched along an
eternal trail with no beginning and no end.
T here were stations along this trail—one for
every day, others to mark the end of every
epoch, or period, The Mava saw special sig-
nificance in those involving numerical co-
incidences, much as we note with mental
ceremony when our car odometer completes
a "station" such as 100,000 miles

David may have spatted one of these sta-
tions among the two columns of glvphs. A
quick reference to the Mayva calendar tables
he had brought enabled him tentatively to
equate it to June 30, A.D. 741. This date is
consistent with the pottery in the cave en-
trance, and the glvphs' general stvle is the
same as that found elsewhere on vases of the
period 600 to 900,

We continued our quest in the dark pas-
SAEEWAYE. (Continued on page 234)

*See “The Maya: Riddle of the Glyphs,” by George
E. Stuart, in the Decembier 1975 GEOGRAPHIC.
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Webs of mythical meaning surround
many of the figures. A conch shell [ying
before a seated figure (focing page, top)
carries associations with the seg—often a
metaphor for the undervorid—where the
zun daily dies ond 15 reborm. Shells,
however, are aiso linked ritually to caves
where fresh water 1s found, thus embodying
the Maya life-death symbolism. At the
column’s center, a ballplaver wearing a
struw hat, torso armor, jagucr skin, and
kneepads faces a cowrt wall and a bail
topped with the symbol for the number
nine, also the number of lovels in the
underworld. Legendary ball games pitted
men and gods in contests imvolving death
and rebirth, imbuing the sport with
religious connotation, To the lower left of
the player, a figure—drawn in a three-
gquarter profile, rare in Mava art—may be
performing a religious act of genitol
mutilation. Vandals" scratches now deface
the ballployer's arm (left) and smear a
drummer (above left) who, in procession
with a piper (abowve), was photogruphed
earlier undamaied

Mava Cave Art Discovered




(Continued from page 228) Behind the
two-column inscription is a chamber we call
the Hall of Balam, for one of its 67 hiero-
glyphs may be that word—>Mava for *jag-
uar. " Like the aother texts in Naj Tunich, this
one contains phonetic elements that should
prove priceless in further understanding the
intricate mosaic of Maya script, a quarter of
whose syllables still defy decipherment.

Nearby a convex crust of hmestone was
cracked like ice on a frozen river—probably
the result of an earthquake. A new worry!
We eased down through a hole into another
chamber. Mikes flashlight revealed pale
curtains of stone that bore more glvphs and
gave us o name for the room: Chamber of
Crystal Columns.

Bernabé suddenly flung up a hand.
“Sssh!™ he hissed. “Hay gente.”

People? We strained our ears; but heard
nothing. No intruders were approaching
from the cave entrance, as Bernabé had fan-
ciedd. Vet the danger was real enough. A
small pyramid near his cornfield had recent-
ly been ransacked. And a band of 30 to 40
figures, some armed with automatic weap-
ons, had been seen slipping through the
brush, We knew that in Guatemala looters
would not suffer discovery lightly—if cap-
tured, they face an eight-yvear prison term.

Getting To Know Ancient Scribes

Bill Garrett approached one of the col-
umns and called out, “Drawings of human
figures!” We gathered in the narrow pas-
sageway. There, in sketches barely a foot
high, a ball game was in progress (page 231).

Brightly visible, one figure stood casually
beside a column of glyphs, gazing. The ob-
ject of his scrutiny was a stair-step pattern of
black lines representing one side of a ball
court. A black ball seemingly was bouncing
from its surface. Facing the ball court and
spectators, a plaver knelt in full regalia—
headdress, kneepads, and chest padding.

Muore ritual than sport, the ball game gave
ancient Mesoamerica one of its great disbinc-
tions. Plaved in a stone court with a hard
rubber ball, the game provided an arena
both real and mythical, in which kings
playved kings, kings plaved gods, gods
plaved gods, and the losers were sometimes
sacrificed. The lore of the ball zgame is per-
meated with celestial motife—ancient tales
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of the sun, the moon, and the planet Venus.

On our third and final day, before our
strobe and flashlight batteries gave out, we
explored two more rooms, ane near the junc-
tion of Naj Tunich's two main tunnels, the
other down the dark passageway we had
passed the day before. The first, to be called
the Passage of Rites, bore several sexual
scenes; seldom found in Mava art, Whether
or not their creators intended it, these depic-
tions possess a powerful shock effect.

Here, along with a host of glvphs, some
other small sketches peopled the walls with
figures diverse and often whimsical: a ball-
plaver in a straw hat; a small figure con-
templating a conch shell; a bearded man in
profile. Not far away we found three musi-
cians playing instruments, including a
drum. Just below them we saw a faded scene
suddenly take shape—vet ancther ball
game, this one involving a dwarf.

By now David was able to identify a ort
of hieroglyphic “handwriting” that distin-
guished our more prolific cave painters, “I'd
sav at least three main scribes were in-
volved,” he concluded.

Hot, dirty, and disheveled, we finally
slogped back to the fork, and into the nght
tunnel, to the last gallery we would see. Its
walls appeared almost pure white. while
erosion had rounded the stone in strange
curves that reminded me of a giant Henry
Moore sculpture.

John's flashlight, playing over the scene,
picked out & long horizontal inscription done
in elegant Clussic-period calligraphy. Again
there wis no apparent pattern to help us de-
cipher it on the spot.,

But we did notice it included a rare figure
glyph, a seated man bent against the weight
of a tumpline holding the glvph for “fire"”
(page 220, at far left). We called this cham-
ber the Bearer of Fire Room.

David pointed to a more finely rendered
inscription that appeared near the great
horizontal text. “It was done by the same
artist whose work we saw in two other
rooms,” he snid. Here also were small fig-
ures, a seated dwarf, and delicate faces in
praofile. Some were unfinished, as if the
painter had been practicing or doodling.

Paintings of dwarfz. And ball games. And
conch shells. The cave setting itself. Slow-
v we perceived a glimmer of consistency

Nationol Geographic, August 1951



in the Naj Tunich mixture of motifs

Dwarfs occur again and again tn Classic
Maya sculpture and vase painting. From
our knowledge of Mava iconography, they
appear to be connected with celestial gods
For example, at Yaxchilan, & major site to
the west on the Mexican side of the Usuma-
cinta River, dwarfs appear in a bas-relief as
stars watching a ball game.

Perhaps in Naj Tunich they have the
same role. At anvy rate, they form a link be-
tween ball game, underworld, and sky, In
the cave of Naj Tunich, it may be that the
Mava sought to memorialize the interrelated
motifs of life. death, and the cosmos.

We are enormously grateful to Guatema-
lan officials for the privilege of visiting this
remarkable Mava treasure, especially to Dr
Francis Polo Sifontes, general director of the
countrv's Institute of Anthropology and
History, and to Gen. Federico Fuentes C
whao graciously provided us with an air force
helicopter and pilot

Bad weather delaved our helicopter flight
back to the capital city for several dayvs
David and T spent part of our wait trying to
unravel the dates in the cave. Twice we
identified the important date 3 Ahau 3
Meaol—June 30, 741, by the correlation used
by most Mayvamsts. If our assumptions are
correct, itappears thatthe dates of Naj Tun-
ich range from around 733 1o 762,

Cave Painted When Tikal Flourished

These three decades mark the very height
of Mava civilization. W hile scribes labored
in Naj Tunich to paint their still mysterious
records by the flickerning izht of ocote tarch-
es, the great Temple IV was being com-
pleted at the magnificent Mava metropolis
of Tikal, about a hundred kilometers away.
And artisans there were carving its massive
wooden hintels with the same date 3 Ahau 3
Mol to honor a mysterious monarch we
know only as Ruler B.

And, unknown to the Naj Tunich artists,
their civilization as they knew 1t would iast
onlv & century or 50 longer. But their works
—whatever they may mean—would endure
for more than a thousand vears.

Moved as [ was at viewing these subterra-
nean wanders, [ feel a certain melancholy,
too, that thev came to light at all. For now
thev bear the curse of discovery,

Mava Cave Art Discovered

Only two months after we had returned
home, Mike DeVine phoned me from Gua-
temala. Our fears were realized! Others had
penetrated the imner réecesses and tried to
shice off the intricate ball-court scene, leav-
INZ SrIEVOUs scats

The Guatemalan government moved
swiftly to place Naj Tunich under armed
guard. But there remains the sad certainty
that elsewhere in the remote, brooding Pe-
tén, others are seeking—and perhaps find-
ing and despolhng—simmilar treasures of the
ancient Mayva heritage. L]

To nourish the gods, human blood
wiaas drawn, sometimes by pilercing the
penis with a sting ray spine or obsidian
wancet. A figure holding a bloodletting
inatrument {above) may be preparing
for the ritual. The meaning of this and
other Naj Tunich paintings may néver
_ruHJ.r b knowre. But the newly discovered
artwarks, threatened both by time's
erosion and by man's rapaciousness,
may hold a ey to the full rich tapestry
of the Mavya's lost grandeur.,
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FINLAND'S GAPITAL HAS I'TS
HEART [N THE COUNTRY

Helsmkl

By PRIIT J. VESILIND
Photographs by JODI COBB

FOTH S401TGEAL REOGHEFER §T4FF

HE SUN STARTS TO NIBBLE through the

arctic winds in early spring. Dayvlight lingersinto

dinner hour, and there is an irresistible tug at the

Helsinki soul to welcome the passing of winter

On weekends solitary fishermen sit like toads

on the still-frozen sea, their giant hole-drilling

augers curling beside them. On the ice the people come

and go, cross-country skiers and strollers. and yvoung kick-

ers of melting chunks of winter (following pages). They

walk in pairs, arm in arm, or alone, just strolling in the

healing sun, vet silently and almost magnetically apart, as
if guided by a surrealist choreographer

*Heing on the ice, " Helsinkians call the Sunday ritual, a
celebration, reallv. But in this ¢ity of dignity and reserve,
only a brief smile, a relaxed shoulder, and an occasional
balloon hint at the holiday intent of it all

The capital of Finland lies on the latitude of Anchorage,
Alaska, and clings to a windswept outcropping of granite
hillocks like a hand stretching into the Gulf of Finland
Half the metropolitan area’s 737 square kilometers (284
sgquare miles) are undisturbed shores, lakes, and forests. A
broad swath of woods, Central Park, bisects the citv north
of the railroad station.

“Sometimes after work,” a voung draftsman told me, 1
just strap on my skis at the door of my apartment house,
and before me are ten Kilometers of wooded trails.”

Of the world's capitals, only lceland’s Revikjavik lies

To defy and enjoy the rigors
of an interminable winter is

farther north, and in winter the elements press in on Hel- the challenge of life in

sinki as if reclaiming stolen property. By February the fin- Helsinki (facing page).

gers of the peninsula are cemented into sea ice so thick that Summer is but a brief, sweet
cars race onit. Deep snow muffles the streets, and on some interiude with long sunny days
still, fogev mornings, huge elk wander in from the sur- and strawberries at the
rounding forest market (above)

You can easily walk to the walls of Suomenlinna, an
18th-century Swedish sea fortress built on four islands,
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Islands of ice walkers, sitters, and
shiers savor the longer Lght of early
spring on one af Heisinkt's harbors
(abowve). Through the mist rises
auoménlinng, an [ Bth-centuiry
swedish fortress bullt on four of the
hundreds of granite (slands that
wreathe the city

The Grulf of Finland, though locked
i detep (o from February to April,
provides year-round recreation for the
putdoor-loving Finns. Fishermen [ike
Ericht Markkanen (right), whose
hiole-drilling rig seerms tll matched to
nis catceh, hook perch and pike
Others make the holes larger and climb
in themselves (left), as does this
Helsinki matron taking a routine dip
after o sauna off Lautta Island,

The ritual of the sauna, which sées
Finns sitting in small rooms at more
than 200°F and flicking each other
with birch boughs, borders on o
national obsession. Finland has as
TIEMY MIHTIAS Qs Cars—maore thorn a
million for a population of almost five
it e,

National Geographic, August J98]
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and look back into South Harbor. The sky-
line of Helsinki is a laver of white, pastel,
and ocher stone, 19th centurvinits scale and
proportion, From here the old city fans
orderly into the peninsula with blocks of six-
storv, gray-stone buildings shaped like box-
cars, their spines dissecting the pale winter
sunlight into a clean geometry of angles and
planes, Darkness comes soon enough, at
three in the afternoon, and gathers in thick
lavers, And people, as the poet and novelist
Bo Carpelan notes, “hurry past like shad-
ows. . . . nothing but a feeling of disintegra-
tion and uncertainty, veering winds and a
pale hape of spring.”

The Daughter of the Baltic grew artifs-
ciallv on this somber landscape, by edict and
decree, and thus slowly and grudgingly. In
the 12th century, when Sweden colonized
the Finnish hinterland in the name of Chris-
tianity and empire, there were no cities—
only settlements and farmsteads of rough-
hewn and stubborn free men. But Swedish
King Gustav Vasa was determined to com-
pete with the Hanseatic League port of Tal-
linn, Estonia.” In 1530 he simply ordered
the burghers of four small Finnish towns to
the sodden estuary of the Vantaa River. The
misplaced settlement languished for 90
vears before it was forcibly removed by an-
other edict, six Kilometers south to the edge
of the sea itself.

Ruled by Swedish nobility for some 250
vears and by the tsars as part of a grand
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duchy of the Russian Empire for 100 more,
Helsinki was essentially built by foreigners
who considered the Finnish people rustics
and hired hands.

Finland declared its independence during
the Russian Revolution in 1917. Helsinki
spread boldly along the coast and flared
north like the bell of a trumpet.

percent minority in the city, but the na-
tion remains officially hilingual and
sybtly stamped by the past.

“Swedes are a civilized people,” one
voung Finn told me. “That’s what accounts
for some of our inferiority feelings.™

The core of true urhanites remains reso-
lutely, though not snobbishlv, Swedish. But
many Finns, too, love the city for its brisk
blend of architecture, fine arts, and fresh
air. I found it a sensible, always honest,
well-organized city, perhaps even chaste
among the shopworn capitals of Europe—
homogencous in population, free of slums,
and unencumbered by untidy pockets of cor-
ruption and sexual exploitation.

Still, Helsinki remains & city of people
who would rather be somewhere else. Many
of them live here as if Gustav Vasa still in-
sisted on it. In their minds a city isn't home;
home 1s the countryside of villages and
farms to the north, the expanse of hirch and

TGI’J&Y SWEDISH iz spoken by a 10

*See the author’s April 1980 GEOGRAPHIC account
af his return to Estonia, the land of his birth.

National Geographic, August 1981

Sun UF cARL wlLFd CEsFELLN BE sSemw THEELE
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By royal decree in 1550, when
Finland was a part of Sweden, the
burghers.of four small Finnish
towns wereg uprooted and ordered o
estabiish the seaport called Helsimbki
fmap). Ruled by the Swedes and
witer by the Russian tsars, the town
becamé the capital of independent
Finland tn 1917. Today's prosperous
city of 484,000 remains a fulcrum
ebween Scandinavia and the Soviet
Union, fostering Finland's strong
economic ties to both the West and
the Eastern-bloc nations

Crratefiel for their free society,
Helsinkians have learned to treasure
the simple beauties of life, such as
this rose among potatoes of market.

pine and chill water. Just 40 percent of the
city's inhabitants were actually born here.

Savs my [riend Oke Jokinen, who has
lived in Helsinki for 32 vears, “Everyvone
here has a silent wish: When 1 get my pen-
ston, by God, I'm going back home.”

Helsinkians suffer from the natural shy-
ness of people only lately accustomed to the
claseness of urban life, a trait visitors often
mistake for a lack of hospitality. They are a
silent people—"silent in two languages™—
as Bertolt Brecht once wrote, From the de-
mandsof a bitter climate thev know innately
that warmthis a luxurv and must alwayvs be
used sparingly.

When they talk, they're apt to be blunt,
with a contempt for artifice, and slow to
show emotion, but immensely patriotic,
with an overtiding respect for the privacy of
others and an inner strength they call sisu.

Sometimes hospitality must be earned.
said Helsinki's mavor, Raimo Ilaskivi, a
twinkle in hiseves, “We have had some trou-
ble with tourists who disregard our traffic
and parking laws, but some of our more con-
scientious citizens simply let the air out of
their Mercedes-Benzes. That's a better kind
of traffic ticket.”

When large numbers of Finns migrated to
Helsinkl between 1950 and 1970, the city
suffered a crisis of the spirit. More than
16,000 people a vear, many of them rural
poor displaced by mechanization of logeing
and farming, came southward to Helsinki.

Helsinki: City. With lis Heart in the Country

The population almost doubled. Slablike
apartment houses rose carelessly in the sub-
urbs, Traffic fatzlities soared.

Bv 1970 the growth had run its course,
and city planners were actually caught short
of people. They estimated that Helsinki's
population would be 700,000 by 1930, but it
plummeted instead—irom 510,000 in 1970
to today's 484 ,000.

When I arrived last March, intelligent
solutions had caught up with some elusive
problems. *1 want people to move back into
the center of Helsinki,” Mayor Ilaszkivi told
me. "Thev've been going to nearby cities like
Vantaaand Espoo, and businesses have tak-
en over their apartments. The central city
has been turning into just an employment
Zzone, and we can't let that happen.”

LOSE TO 900,000 people live in the
ten-region metropolitan area of Hel-
sinki, almost 20 percent of Finland's

population. On coastal islands like Vartio,
the wealthy live in resortlike splendor with-
in the city limits. In the morning vou can see
businessmen in three-plece suits rowing to
work. To the northeast, some government-
subsidized suburban developments, like Ja-
komaki, are notable as crime areas.

The city owns 60 percent of the land and
has a monopoly on bullding plans. In this
highly structured soctety, all goes according
tothe master planor notat all. The pragmat-
1ic master planners are fond of high-density
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solutions—apartments and town houses,
and snugly fit gems of suburbia like Olari
and the internationally acclaimed garden
city of Tapiola. But it is no secret that the
dream of nearly every Finn is a private, de-
tached home of his own. Only 8 percent in
Helsinki have fulfilled that dream, a level
nevertheless high by European standards.

Lars Hedman, chief of city planning,
plavsthe wet blanket in thisdrama, “It's just
not practical,” he said wistfully. He showed
me what 15 practical-—a master plan calling
for a network of mini-cities to be built 16 to
24 kilometers out, intended to keep jobs and
traffic out of the overloaded city center.,

Since the middle 19705, the exodus from
the city center has been reversed. Special
bus and tram lanes and electrification of
trains into the city have turned traffic man-
ageable, and the first branch of a subway
should rumble in Helsinki next vear.

- ELSINKI'S most familiar sounds are
H the groan of winches, the creak of
tightening hawsers, the cry of search-
ing sea gulls. Az envisioned by the kings of
Sweden, Helsinki has become the center of
trade in the eastern Baltic. By value more
than half of Finland’s imports—including
oil, wheat, chemicals—{unnel through the
city's five harbors.

From the passenger terminal in South
Harbor, the Finnjet, all3-meter ferry oper-
ated by Finnlines, powers tourists and their
cars from Travemuinde, near Hamburg, in
22 hours on engines similar to those designed
for jet aircraft. The Estonian liner Georg Ofs
delivers "vodka tourists” to Tallinn almast
daily; other liners specialize in quickie tours
of Leningrad. Said Finnlines official Matti
Poijarvi drevly, “Some considér Leningrad
the high point of their trip to Helsinki.”

One cold March afternoon [ took a cruise
on the Teuve, the citv-owned icebreaker
that keeps the harbors free of ice, at times as
thick as two feet, thus permitting vear-
round commerce. Without it, and the fleet
of nine oceangoing icebreakers, Helsinki
would be virtually 1solated in winter, for
land routes to the west follow a frozen 1,7 70-
kilometer loop around the Gulf of Bothnia.

Twenty vessels were stranded in the gulf
that day, for Finland’s Seamen's Union had
gone on strike, shutting down the bulk of the
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nation'sshipping. It was getting dark, and a
southeast wind was pressing ice against the
coast. Even poweriul ships were in trouble.

We made a cursory pass at the Finnget,
then rammed toward Suomenlinna fortress
with a satisfving feeling of sanctioned de-
struction, like cracking and shattering an
endless plane of mirrors.

“Will the strikers get their demands?" 1
asked Neuvo captain likka Stenberg,

“sure!” he answered. “In these conditions
thev have the ice on their side.”

With or without the elements, the work-
ingman of Helsinki is no underdog, for the
nation's labor force 1s one of the most highly
organized in the world, almost 90 percent,
Many Finns believe that SAK (Central Or-
ganization of Finnish Trade Unions) and the
emplovetrs’ association run the country;
parliament only listens.

The largest nongovernmentnl payroll,
3,600, belopgs to Ov Wartsila Ab, which has
built more than half the world's icebreakers.

“We cant compete with low-cest-labor
nations like Singapore or horea for ordinary
ships,” said Wirtsild's Goran Damstrom,
“We have to concentrate on bullding ships
that take high technology and expertise.™

Mr. Damstrom showed me the drv-dock
operation on the huge luxury liner Nerdic
Prince, which had just been lengthened by a
new middle portion to add 44 percent more
capacity. “It was like severing a body at the
trunk,” a technician said, “and connecting
bones, veins, and nerve endings.”

Helsinki's shipbuilding—one of the cor-
nerstones of Finland's remarkably healthy
cconomy—gol ils impetus from the repara-
tions demands of the Soviet Union after
World War I1. It claimed hundreds of exist-
ing Finmish vessels, and asked for more,
Much of the burden, or opportunity, [ell Lo
Wirtsila. Last vear the Russians contracted
with Wartsila for six arctic ice-breaking
freighters, a contract worth more than 1.2
billion marks (278 million dollars), In return
comes a dependable flow of ¢rude oil at a
rate of 530 million barrels a vear.

In postwar vears, trade with the Russians
has taken on the characteristics of a mother
country (Finland) sending finished products
to the colony (the Soviet Union), which
sends back raw materials. Still, Finland's
trade with the Russians is less than many

MNeational Creographic, Aweust 198]



Westerners assume—20 percent of its ex-
ports and the same percentage of its imports

The border with the Soviet Union, only
161 kilometers from Helsinki, s omnipres-
ent; the harsh climate is limiting. Laws are
rigid; rebellion 1s rare. Finns expect clearly
defined boundaries.

Within these bounds, and perhaps be-
cause of them, the people have concentrated
on improving the quality and the details of
evervday life. A law reguires all workers (o
have window light; traffic tickets are based
on income level of the offender. Shoddiness
and cheapness are not tolerated. Things—
vending machines, toilets, telephones—
wark. Chinaware from the Arabia com-
pany, Fiskars scissors, woodenware from
Aarikka, textiles by Marimekko are not only
export products of elegant and functional
design, but also azpects of a national consen-
sus of taste, =tvle, and mood. Motifs are
rooted in the textures of the sea, the sculp-
ture of ice, and the solidity of granite.

Wrote Swedish artist Tvra Lundgren:
“The Finns possess. . . a primitive ariistic
instinct with which their creations are
charged. It is a myslerious mixture of magic
and the melancholy of the wilderness, of
brilliant colors and drab grevness, heathen-
tsm, a vearning for beauty and tenacious

zstrength.”

OR TOO MANY Helsinkians the mel-

ancholy of isolation and darkness has

produced what some call “had sisu,”
the intemperate use of alcohol,

“It's not reallv a problem of alecoholism.”
said Dr, Klaus Miakeld of the Finnish Foun-
dation for Alcohol Studies, “but a problem
ofdisruptivedrinking. The attitude of Finns
toward alcohol is similar to the attitude of
people in some countries toward taking
drugs. The goal 15 to get intoxicated. ™

One Friday night 1 joined Senior Con-
stable Bengt Lindholm and Sgt. Bijarme
Eriksson for some practical experience, an-
swering emergency calls in their Helsinki
police cruiser. At3:35 we gotour first, aman
nameéd Suominen, 51, drunk and bleeding
from the head in Harjutori Park,

“Ah, Suominen,” said the voung orderly
at the emergency room, “where have you
been? We haven't seen vou for a while,"

By nine o'clock we had been summoned

Helxinki: Ciry With Its Heart in the Country

back to the same park to take away another
offender, this time to the city drunk tank,
where 10 television monitors keep a 24-hour
vigil over 45 separate rooms.

“In the wintertime,” said the sergeant,
“some of them like to come bere. It's warm,
it's pozy to sleep, The police are watching
over vou. One homeless man will callup and
say, “There's a gentleman asleep on the park
bench, and I can't wake him up." Then he'll
oo lie on the bench and wait for us.™

Through the hectic night almost every call
had something to do with iquor. Take away
demon drink, was the impression, and the
yearly crime of Helsinki might fit incon-
spicuously into a bad week in a large Ameri-
can city. Handguns are rare. The city has
anly 10 to 12 homicides a vear, And a hist of
all the stolen cars in Finland (about 30) is
taped to the dashboard of the patrol car.

Helsinki has worked hard toward solving
its drinking problems. One step was the
aopening of Kvlasaar: Clinic in 1979, an asyv-
lum for homeless alcoholics (page 253).

Others find solace in the Siloan Church,
whose revival tent attracts 500 a night to
hear the word of fundamental Christianity.

“l was a drue addict,” witnessed one
baby-faced voung man. “My wife left me,
and [ was contemplating suicide, Now I'ma
new man in Jesus. "™

A revival mecting in Finland i< a little like
flat beer—the substance is there, but the
sparkle is mizsing. Yet the nasal monotone
of the Siiloan preacher seemed to hypnotize
the gathering. People nodded in the heat
that smelled of canvas and closeness; some
wept, Behind the preacher a row of earnest
voung guitarists made music for lost souls,

Not far from the tent 4 lone woman with
gray hair and a gash of lipstick across her
deeply lined face stood defiantly, thrusting
literature at passersby. In her right hand a
red flag bore the likeness of another prophet.

“Lenin is the light of the world,"” she said
toan audience of one.

Among Helsinki's voung, the old Marxist
revolutionary has hig competition from the
late American actor James Dean, whose as-
tonishingly large following of teenagers,
called the diinarit, emulate what they think
was the American tough guy of the 1950s.
Many vouths on the streets appear to be reb-
els without a cause—torn denim jacket,
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than sav hello to him on the street? At the
Sauna Seura (society) of Helsinki, President
Dy Han I Feir tried toexplain. He told me
l||||||| i || : l'!!'_'!l:"-'-- s that undereac] oftheidealismwith whichthesaunats tal
klal haitrcut lurks a streak icurable the tranguillity it generates: t
Finnish wholesomeness mie into an oven wher: nall a dozen grinnin

In Helsink: t 'n crure for anyv i, the baln refirees were beating themselves with bin
for any evil, 1s the sauna. It's hard to exag- branches in heat higher than F
gerate thi l-'.'.':|'|'-|'- hsess10n with this ritual- ‘Thad: -"'.--'- were from Chicago,” one of
ized heat bath, and the constant proselyting Iu I |II| ind alter we sat up here in
4 1 for e munutes, he looked at me
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After a few minutes the gentlemen, still
grinning, filed naked out the door. and low-
ered themselves into a 20-foot-wide hole in
the frozen Gulf of Finland. I followed, curs-
img all rituals: But later we had salted her
ring and boiled potatoes with dill, a cold
bottle of Karjala beer, and, as alwayvs, that
sense of lght-headed well-being

The sauna mystique is endemic. Finnish
President Urho Kekkonen often uses the
sauna for international diplomacy, heated
or otherwise, and much big business 1s con-
wnce

ducted 1n this restful amb

“I'hat's a problem for me, said Hilkka
Tuominen, a bank otficer. "1 t=zed ti
lot of meetings, Next time, I'm going to de-
mand they let mein!”

Hilkka, divorced and the motheér of two
small children, typilies several of the prob
lems of Helsinki's workingwomen. Sixtyv-
eight percent are inthe work force, oneof the
world's hghest percentages, but few of them
reach prominent positions. The divorce rate
1= high, and women outnumber men by
35,000, In the short days of winter, life can
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be severely depressing
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The heroes of youth range from
Olympic champion runner Lasse Viren
(top) to the late American actor James
Dean, whose disciples, the diinarit,
amuse themselves at the expense of a
city policeman (facing page). A counter
cult is the punkkarit—punks— (above),
whose tastes run to bizarre haircuts
and rock music ployed on a chiin sow
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"“What [ hate,” zaid Hilkka, “is going to
wark In the dark and coming home in the
dark. Sometimes I just go dancing.”

These "tea dances” are innocent affairs
between working hours and evening: There
1= o disco music here, but a schmaltzy stage
band squeezing out waltzes, tangos; and
polka-like kumppas, And on Thursdays at
the Vanha-Maestro dance hall, the worm
turns; it's ladies’ choice night. The lines out-
side are prodigious,

I B ELSINEKE] remains bhasic and bour-
' geois compared to Stockholm and

Copenhagen, but a certain cosmo-
politanism 1s creeping in

“Now we have everything,” remarked
Vuokko Tarpila, a voungeditor. “People are
traveling more, and they have seen Paris
and the café life of the Mediterranean. And
we can get food items from Stockmann's
IHelsinki's largest department store] that
were not available before—like ginger from
Malavsia and lobster from Canada.”

With the extras of life has come a welcome
rush of foreign tourists, 1,500,000 1in 19789
compared to 500,000 in 1860

“The character of Helsinki has changed
very much in the past ten vears, said former
Mayor Teuvo Aura, the man credited for
much of Helsinki's recent prosperity. “You
see, heavy industry couldn’t find enough
placez to build in Helsinki, 50 they moved
out of the city. And we had to find some oth-
ér way to get revenue. Now, especially in
summer, Helsinkiis an mteéernational town.”

In the past decade Finland's strict politi-
cal neutrality has brought both prestige and
profit to the citv. The spirit of Helsinki, a
promize of more intellectual freedom for
Eastern Eurape, stems from the 35-nation
Conference on Security and Cooperation in
Europe (CSCE) of 1973-75. The Strategic
Arms Limitation Talks (SALT) between the
Soviet Union and the United States also be-
ran in Helsinki. More and more, the city i1s
perceived as the Geneva of the North.

Such sobriguets delight city fathers,
whose budgets count heavily on attracting
international gatherings to Helsinki's grow-
ing conference facilities. Three patently in-
ternational high-rise hotels, the Hesperia,
the Inter-Continental, and the Presidentta,
have been built near Finlandia Hall to meet
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the demand for more space. Additional ho-
tels are planned

Visitors to Helsinki who expect to find a
Soviet satellite are often chagrined to dis-
conver very little Soviet présence. There are
only monuments from the days of the grand
duchyv, a few Russian restaurants, and the
daily train from Moscow that caters mostly
to Western diplomats on shopping sprees to
stockmann's or trips to the dentist. The only
obvious Soviet connection is trade

“T do business with Russians,” said one
Helsinkl businessman, “despite my person-
al feelings about their system. We are here
and can't do anvthing about it. We can't put
Helsinki into the Caribbean or into Alrica
And let's face it. We couldn't have the same
high living standard without the Russians.”

Yet the Communist Party of Finland is a
part of Helzsinki's evervday life instead of an
outcast, because with the Social Democrits
it contrals the laborunions. Of 200 members
of the Finnish Parhament, 35 &re members
of the Communist Party, which is split into
moderate and radical-Stalinist factions. For
now, the moderates work in surprising
harmony with the multiparty svstem; the
Stalinists say they refuse to work in a goy-
ernment whose capitalist syvstem they are
trving to overthrow

“We are not gathering arms to attack,”
ernffed Anna-Liusa Hyvvonen, a moderate
Communist and former parbiamentaran
who is now Helsinki's deputy mavor for
health service. “We are only trving to con-
vince & majority that our hne 1s correct. ™

Many Helsinkians are less troubled by
Communists than by the term " Finlandiza-
tion,” coined to describe the relationship
between Finland and the Soviet Umon, In
1948 the two nations struck the Treaty of
Friendship, Cooperation, and Mutual
Assistance. Iti1s not a military alliance

“It hurts us, " said Eero Asp, the director
of Finnish Export Credit Ltd., “that people
don't appreciate the fact that of all the coun-
tries to have achieved independence just ai-
ter World War I, only Finland has remained
a westerh democracy.”

The prize of independence was hard won
and bitterly defended in the Winter War of
1939-40, when Finnish troops fought the So-
viet army (o a standstill

There are free speech and free eleclions
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and a [ree press. Finmsh television 15 seen
and cherished in most of northern Estonia,
now a republic of the U.5.5.R., and com-
mentators do not hesitate to report on such
volatile affairs as the Soviet invasion of Af-
vhanistan. But they are presented in a care-
fully objective fashion. A< Finnish historian
Max Jakobson writes, “The Finns deny
themselves the luxury of making emotional-
ly satistyving gestores.”

“If we bow West,” one Helsinki pundit
added, “we present our backsides to the
East, We just can't afford to do that.”

International books, newspapers, and
magazines catering conceivable
specialty and political persuasion choke the
istores and newsstands; Helsinkians are

v every
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among the best read people in the world
They are among the most conservative of

| S

“Our drinking habits are heavy,™ one
recovered alcoholic told the author, "and
rooted deep in our melancholy history. We
drink not so often, but we drink to get
drunk.” The city fights that bane—S55,000
arrests a vear—with posters (abowve) and
such asyiums as Kyldsaar Clinic (right),
where one of Helsinkt's homeless mien

rests it an 85-bed dormitory.

cational Creographic, August Y51



audiences also, but knowledgeable and ap-
preciative. Radio music often alternates be-
twieen takes from. zayv, Isaac Stern and Bo
Diddley, with each artist given the same
humorless analytical introduction, Sports
crowds clap politelv rather than throw beer
cans, but follow the subtleties of a track-
and-field meet with attentive sophistica-
tion. Raucous chauvinism emerges only
during the annual meet agamst >weden, or
an ice-hockey game against the Soviets

On Midsummer Eve—celebrated the last
Friday in June—on Seura Island a 60-foot-
high bonfire announces the official begin-
ning of summer in the city. There are folk
dances in the amphitheater, pvpsy fortane-
tellers, and the sweet smell of birch fires and
SHERTe
Then, from June through August, the city
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Helsinki: Ciry Wirh frs Heart in'the Country

virtually changes hands—tourists move in,
residents move out to homes and cottagesin
the country. Commerce and businessas are
siaffed by grass widowers, those whose fam-
ilies have left. Life is a string of Sundavs;
streets lie calm and warm.

1 asked myv friend Jaakko Tahkolahti
whether thal vearlv migration causes ani
mosity belween the city and country people.

“Oh, sometimes country people complain
that their hospitality 1= being abused,” he
satd, “but that's because the city dweller still
teels that it 1s has raghf to come back.”™

In mid-June the sun risesat 3a.m., and by
5 the outdoor market at South Harbor shim-
mers with vitality under a swirl of sea gulls
and arctic terns. Blond schoolgirls with
hraid= and mocking eves offer spring flow-
ers, strawberries, cucumbers, cabbages,
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and tiny new potatoes. In August four-inch-
long cravfizh, eaten with bread, butter, and
dill, and frequent shots of koskenkorva
vodka are a speclalty

Orne sunny morning [ took a bicvele ride
along the shoreline of tall sea grass and piers
with hundreds of small boats. In Sibelius
Park. Japanese tourisis crowded around
Eila Hiltunen's sculpture of metal pipes that
honors Finland’s most famous composer,
poking their heads inside the cviinders and
tapping them (as all tourists must) to test the
resonance,

Sails =zalted the horizon and a kavak
stroked past, chazed by o plaviul duck
quacking with friendship. Sounds of laugh-
ing children floated on the breeze like the
spangle of sunlight on the water, and from a
seaside café came the whiff of fresh coffee.

If Helsinki could just stay itseli—not too
hig, not too small; sophisticated but not
jaded; livable; free . . . but with the vears,
the city presses in ever more. Diesel fumes
and jackhammers and the alarming hew-
haw of sirens dull the senses. The homeless
siiffer and abandon their dignity on park
benches. At Carroll’s Cheeseburgers on
Mannerheim Street, the followers of James
Dean order French {ries. And trams, with
their hard, painted shells and bristling an-
tennas, rush by ke angry, noisy beetles.

S the city Finn goes home to the sofl, to
the forests and chill waters that nourish him.
Evenifit's jusl for a weekend.

N THE PORCH of the log cabin bv the
witter's edge, Matti Kohvaand I=atin
the afterglow of a sauna. We had

satled on the lake in the brisk wind, and sun-
s¢i ringed the western horizon of [ragrant
pine forests. But in the east, dark thunder-
clouds loomed.

Matti's wife, Irma, was cleaning fresh fish
in the kitchen of the cabin, a hideawayv many
miles and many moods from their apartment
m Helsinki.

“Looks as f we're in for some rain,” 1
mused, worried that the weekend would be
spoiled. Irma looked out of the open win-
dow, and a warm breeze blew back a stray
wisp of blend hair.

“¥es," she said with the tough optimism
that will be forever Finnish, “but it's not
snowing.” B

Helstmki: Ciry With lis Heart in the Country

A layered look in street fashions
(above) or in suburban apartmonts
(facing page) speaks for a comfortable
conformity of good taste and design,
Helsinki is among the most homogeneous
of Europe's capitals, with no significant
minority groups or guest workers to
complicate, or enrich, the society of
Finns, Most land is ity owned, a

boon for urban planners whose talents
hawve produced suburban models that are
internationally emulated.
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The Untamed

Yellowstone

By BILL RICHARDS
Photographs by DEAN KRAKEL Il

AR BACK in the deepeming shadows

the haunting notes of a bugling bull

elk =uddenly lift above the trees, as

clear and wild as the headwaters of

the Yellowstone River flowing by my
campsite. An elk’s bugling is simply a phe-
nomenon of the fall rutting season. But to
me, as | traveled down the Yellowstone, the
elk’s cry, compounded of frustration and
loneliness, seemed to epitomize the plight of
this unique, untamed river

Other rivers such as the Colorado, Co-
lumbia, and Missouri have been broken by
man with chains of dams, locks, and muddy
lakes, Now the 67 i-mile Yellowstone is the
longest free-flowing river left in the United
States outside of Alaska. A virgin target for
dam builders, a source of conflicting de-
mands from environmentalists, sportsmen,
farmers, industries, and growing cities, the
Yellowstone is a last troubled reminder of
the way the rivers used to run.

Born in melting snowpacks high on
Younts Peak in Wyoming, it carves its way
north out of the wild Absaroka Range
through Yellowstone National Park and
spills onto Montana's plains. Above the city
of Billings, halfwav down its course, it is still
fast and cold. Then gradually, it begins to

warm as it flattens into a praine river flow-
ing east. Just across the North Diakota bor-
der it meets the Missouri. At this confluence
the Yellowstone is the larger of the two riv-
ars. bmt it nevertheless loses ite name to the
Missour imap, page 263).

Along the way to that unfair end the Yel-
lowstone leaves a string of natural wonders:
the national park that bears its name; a lake,
at 7,733 feet the largest high-altitude bodv of
water on the continent, falls that drop 100
and 308 feet in a spectacular riverine two-
step; and its own grand canvon.®

Mountain man Jim Bridger, one of the
first to =t eves on the source of the Yellow-
stone, came away nearlv 150 vears ago with
tales of a river that straddled the Continen-
tal Divide—a two-ocean waterway where
trout could swim toward either the Atlantic
or Pacific. For once Bridger, that weaver of
campfire hyvperbole, told the truth.

Mot far from Younts Peak, the Continen-
tal Divide sits astride Two Ocean Pass, its
flanks already covered with snow when 1
saw it in early October, The snow, when it
melis, forms a high-altitude creek svstem
running off in two diréctions—west to the

*A centennial salute to the natipn's oldest netional
park appeired in the May 1972 GEOGRAPHIC

Dayvbreak clouds dapple the Yellowstone River, where a bull moose wades for pondweeds
in Yellowstone Notional Park., Rising in Wyoming's mountoins, the stréam courses
671 miles through that state, Montana, and North Dvkoto—the longest undammed

river in the lower forty-eight states, But the question persists: Can increasing demand
for its water be met without shackiing one of the West's last major wild rivers?
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With the earth-shaping fiory that carved the Grand Canyon of the Yellowstone,
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the river chutes the golden chasm from the 308-foot Lower Falls. The world’s first

national park justly took its name (n 1872 from the rmver that created

1
such wonders
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Pacific and east 1o meree with the fledgling
Yellowstone on its way to the Atlantic

“You are about as far lroma major road as
anvwhere vou cin goin the Jower forty-eight
states.” smid Ye National Park
ranger Bob Jackson after my armval at
Thorotare Ranger Station near the pass.

“And thats the way it ought to be, he
it it wasnt [or the isolption, the

.1|||': the '_5-_'.':-.'[.:| '.'.'I||:l:L-;-~ (] I|];-

lowstone

pcded.
erizzlies
place, the Yellowstone would be just an
other river full of people.™

From June through October it 15 the task
of Bob and park volunteer Evelyn Wyman
o0 maintain a backcountry presence that
heips Keep poachers and ilegad ishermen
from crossing the park’s rugeed south bor-
der. Their headquarters, a two-room log
cabin, has a two-way radic 1o Keep them mn
louch with the outsice world 32 miles awny

While Evelvn baked hiscuits in the cab-
in's wood-hurnine range, 1 tried Bob's
homemade outdoor shower—a ::--'-.'l'.”l_.'ll
drum mounted on a log scaffold and filled
with water that had been “warming in the
afternoon sun. Bob laughed as | howled and
danced under the ingid spray

A< the only semmpermanent residents on
the rivers headwaters, Hob and Evelvn
maintain a lonely vigll, traveling by horse-
A backpacking or
outfitter party may pass through every lew
davs duringe the busy summer season. As
many as a thousand trovelers venture into

back throueh the wild

the area each vear, but few make the full 32-
mile trek to the ranger’s cabin, Until late

July the rnveris usually too high and botster-
ous with spowmelt to cross, even by horse

Crizzlies and Tourists Don t Mix

Arnid then there are the “eriz. " Some 200 to
400 grizzly bears roam Yellowstone Park
i-||]||_ | |2I_' '_-I.I"[II|_||'|I|iI|',.E W illil': [5S., OIE ||:-1I|I'I"i|'
lust holdouts in the lower United States, Bi-
ologists aren't sure of how manyv grizelies,
but they are certain of one thing: ¥ | he more
peaple in anarea, the fewer grizziles,'

| noted several large, muddy bear-paw
prants- high on jackson's reinlorced cabin
“We found them there when we
ll-:lli-l:'l1 il nere -!.'I'-r '-|Il'i1|i_'... ]'-". |;'|".]'| *_-;".'.il
“We decided to leave them to discourage
pnvone from breaking in while we're gone, ™

That night Bob pulled out an old ronger’s

4'||||'|':

The Untamed Yellowston

loghook and thumbed back toa 1969 entry
‘Went outside around ten o'clock last might
to brush teeth. check stars ete . . . and al-
mast ran mto a (grizzly?) bear,” a previous
pccupant of the cabin had written. “"He
snorted and blew and turned and left—1 did
same 1n opposite direction—only faster.”

1 was stil] thinking about that encounter
as I hiked out of the backcountry a day later
with photographer Dean Krakel 11, The sky

Bath turns berth for the photogropher's
son, Dean (facing page), as he nods aftera
pack trip to the Yellowstone's headwaters

in Wyoming's Absaroka Range

The river enters the park near Thorofare
Rumger Station, where g snack-minded
horse judges visiting ranger Bob Mahn an
easy touch (abowve), The station helps de-
ter (llegul fishing and hunting

||.]
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was a dazzling blue, the October weather
unseasonably warm. Suddenly Dean halted
and commanded “Freeze!” A grizebv—Dbig
even at a distance of several hundred
vards—playved along the riverbank.

An angry grizzly can sprint as fast as a
quarter horse over short distances, and a
running ohject is his instinctive target. 50
we edged—very dlowly—into the trees. The
grizely missed us or chose to ignore us, and
we were happy to leave him behind, undis-
puted lord in his own wild kingdom.

Eighty milés to the north, bevond the na-
tional park boundary, the Yellowstone tum-
bles out of the mountains into Montana's
Paradise Vallev. Its water is numbing cold,
but that doesn’t stop hundreds of fishermen
from flocking here.

For Trout Fishermen, Paradise

“This is the mecca of trout fishing, better
than almost anywhere else in the world,”
Jim Posewitz told me as we drifted in his
johnboat, casting flies into pools. Along a
ten-mile stretch we each landed a dozen
rainbow. cutthroat, and brown trout. A
catch like that was excitement enough, we
decided, and tossed the trout back, includ-
ing Jim's best, a three-pound rainbow.

Jimis emploved by the Montana Depart-
ment of Fish, Wildlife, and Parks, White-
haired and usually puffing on a stained corn-
cob pipe, he is an eloquent spokesman for
the river. He has written, lectured, and lob-
bied across the state, opposing those who
want to dam and drain the river's water for
agnculture, for urban development, and,
muost recently, for Montana’'s coal industry.,

Paradise Vallev, bezides being heaven for
flvcasters, isa natural wind funnel, narrow-
ing at its mouth to a guarter-mile-wide gap
named after the Burlington Northern Rail-
road's Allens Spur line. Cottonwoods in the
gap tilt to the north because of the fierce pre-
vailing wind. In Livingston, Montana, a
few miles away, I heard residents refer to a
50-mile-an-hour blow as “breczy.”

The 1,000-foot limestone cliffs that flank
the gap make an almost ideal site for a dam.
Since 1902 engineers have periodically sug-
gested that a dam at Allens Spur could pro-
vide a dependable water supply for down-
river users. One 380-foot-high dam there
would provide enough water to irrigate

262

some 250,000 acresof drv Montanaland and
ensure a stable water supply for the massive
coal development beginning to take place
along Montana's eastern border.

“But it would also mean thev'd flood 31
miles of irreplaceably beautiful valley be-
hind that dam and kill off the kind of fishing
vou can't find anywhere else in this coun-
trv,"” protested John Bailey,

John is a second-generation flv-fisher
addict. In 1938 his father, Dan Bailey, lefta
career as a physicist in the East to open a
shopin Livingston specializingin {ly-fishing
for Yellowstong trout. I stopped in to look
over the Bailevs' “Wall of Fame."” actually
four walls covered with hundreds of plaques
depicting giant trout pulled from the Yel-
lowstone and other area streams. To qualify,
the fish must weigh more than four pounds,
Under each iz listed the name of the fizsher-
man, the river, and the date of his catch.

In another room of the store [ found Anna
Fatterson, an exuberant red-haired grand-
mather, twisting tiny bits of calf hair, chick-
en feathers, and peacock quills into an
claborate fly with a down-swept wing called
a Roval Coachman Trude. Around the room
another half a dozen women were quietly ty-
ing tiny creations. The Bailevs' flvtiers, all
women, can produce more than 300 types,

“Do vou ever go out an the river to test
vour newest flv?" I asked Anna.

“Oh, goodness no. I feel sorry for the poor
fish. I could never kill one.™

Modern Sourdough Vacoums River

It was just outside Livingston, behind a
narrow gravel bar on a bend in the river,
that Roy Kinne and 1 found gold {page 269).

At the bottom of the pan in Roy's hands
two tiny flakes glittered in the gravel, and [
felt my pulse quicken. He swished the slurry
around looking for more. Rov's partner,
Frank Fezsenden, in a wet suit, pacddled
facedown in the cold Yellowstone, vacuum-
ing its bottom with a long hose.

Gravel and water spurted through the
other end of the hose into an eight-foot sluice
box that floated next to a nolsy engine
mounted on inner tubes, The water and
lighter gravel flowed back into the river,
while heavier material, including my gold,
settled to the bottom of the box.

There still is gold in the Yellowstone, Roy

National Geographic, August [98]
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Water politics run deep in the arid West
dThe hattle of allocating water from the Yal-
iowstone and ifs tributaries flared in the
early 19708 when it became clear that
ererty companies would need massive
gquantities to develop Montana's coal de-
posits, the nation’s lorgest. Ranchers and
farmers feared [ossofvitaol rrigation. Nat-
uralists feared destruction of the river amnd
its wildlife. In 1978 the state’s health and
wildlife departments won the right to keep
more than half of the annual flow in the
stream. Too much, some say. Bot river de-
fenders counter that prudent use and alter-
natives to damming ¢can provide water for
all interests.
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In dawn's solitude an angler in the park plays for one of the Yellowstone's most
abundant species, cutthroat trout. For rainbows and browns, sportsmen go north (o

J 64 National Geographic, Augusr 198]



Montana's Paradise Valley, where fishing groups have rallied agoeinst damming
what some consider to be the finest trout stream in the country,

The Untamed Yelliwstone

Fadi
ar
L



assured me. The river acts as its own sluice,
catching flakes of the vellow metal in rocky
cracks that seam the riverbed.,

“We've been dredging for three vears in
our spare time, and we've found enough
gold to just about pav for the gasoling to run
the dredge,™ Roy zaid with a smile.

Since as far back as the 1608, gold
seekers have worked the upper Yellowstone
Valley. In 1864 at Emigrant Guich, above
Lavingston, prospector David Weaver re-
corded one discovery:

“Shorthill . . . brought up two shovelsful
of the sand and gravel. . . . And there in the
battom of the pan lay, unmistakahly, the ob-
ject of our long journeyv. There was perhaps
a dollar’s worth of gold in this first pan. 1
fancy I can hear vet the vell of delight which
Shorthill gave, .. ."

It was not the big strike. That came the
yvear before at Alder Gulch, 90 miles farther
west on the Ruby River. But the Yellow-
stone minersset up a town near their claims.
Unlike earlier settlements downriver that
were huilt around military forts, this was an
all-civilian enclave. The roistering commu-
nity called Yellowstone City lasted two
vears. But before Indians drove them away,
Yellowstone miners took out about $30, (00
in gold. At$18 an ounce it was not bad work
at the ime. At hundreds of dollars an ounce
nowadays, it is no wonder that gold fever
has risen again along the Yellowstone.

Environmentalists are not altogether
happy with this. They told me the gold
dredges suck up fish eges along with gravel
from the river bottom, and the sediment
they discharge adds an unnecessary burden
to the Yellowstone, But Rov Kinne consid-
ers these abjections spotlsport.

“Mavbe there should be g limit on the
number of gold dredges allowed to work on
the nver," Rov suggested. “But this is still
such a big country. There ought to be room
for & little bit of evervthing in it,”

I followed the river easti the next dav along
Interstate 90, The Yellowstone may still be
undammed, but it is not untouched, It has

always been a natural highway, Once trap-
pers followed Indian trails along its banks,
now & railroad and the interstate are its con-
stant companions for hundreds of miles.

I swung along the great bend in the river
toward Big Timber, Montana, stopping for
nwhile to sit along the riverbank with cattle
rancher Franklin Grosfield. The cotton-
woods glowed gold, and Frank’s Herefords
chewed contentedly. Grosfield is a fourth-
generation rancher here, with 21,000 acres
sprawling from the Yellowstone into the
foothills of the lofty Crazy Mountains,

In an odd sort of way Frank Grosfield and
my fishing compamon jim Posewitz have
been a traveling team, When Jim showed up
At a meeting to argue that more water ought
to be left in the Yellowstone for fish and
wildlife, Frank was usuallv on the agenda
urging more water forirrigation.

Source of Lite and Contraversy

There is a touch of wry humor in Frank's
vioice when he talks about “the earthies.”
who he feels put wild creatures and a free-
flowing river ahead of the needs of agricul-
ture. "My aesthetic values are as good as
anvone's,” he said. “But a green feld along
the niver bottom in the dry season, to me
that's more beautiful than some slimy fish. "

Water has always been a source of conflict
along the Yellowstone, which iz a lifeline for
one-third of Montana's 787,000 residents.
In 1973 the state legislature faced a future of
even greater demands on the river's water:
Synthetic-fuel plants proposed for eastern
Montana coalfields would need hllions of
gallons vear after vear to convert coal into
gas and liquid fuel. To establish an orderly
svstem of water distribution, the legislature
passed the 1973 Water Use Act.

When state officials began adding up re-
quests for future water allocations from fed-
eral, state, local, and private interests, plus
nearly 9,000 claims from existing river us-
¢rs, they totaled more than the river's aver-
aire 8.8 mulion acreé-foot annual flow. The
situation seemed impossible. But in 1978

Dinner in hand, Montanan John Stillman pauses with a hunting compantor,
Chesapeake Bay retriever Hope, by a spring-fed creek on his ranch fronting the Yel-
lowstone near Livingston. Migrating game birds soar the flywavs over the Yellow-
stone, where the dynamics of a free-flowing river create island nesting sanctuaries.
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Montana's Board of Natural Resources and
Conservation settled two huge requests
when it ordered that 5.5 million acre-fe¢t of
water be left in the Yellowstone for the sake
of both good water quality and a stable habi-
tat for fish and wildlife

Montana officials have worked hard to
accommuodate everyone. And they have
been bombarded with suggestions: Dam the
river to catch the spring runoff, dam tribu-
taries and divert spring runoff for storage,
curtail growth, stop coal development

*1 suppose the answer depends on which
stump vou're sitting on,” rancher Frank

Cirosfield said, “but one thing never changes

in the West-—control the water and vou con-
trol the land.”

Billings, Montana's largest city, 5 now a
heavy user of Yellowstone water, but iseven
more absorbed tn future energy develop-
ment. Nearby ineastern Montana and Wyo-
ming lie incredibly vast coal deposits, as
well as gas, oil, and uranium

From a distance Billings marks a clear
change in the Yellowstone landscape (pages
270=71). New houses and trailers leapirog
through old sugar beet fields on the outskiris
of this northern Rocky Mountain enérgy
capital. The population i= growing 3 percent
each vear, hovering around 100,000 now,




expected to hit 165,000 by the year 2000.

My first view of Billings was pleasantly
impeded by the clusters of cottonwoods and
willows along the rverbank. I was literally
drifting into town, paddling a small inflat-
able vellow raft. Around me the Yellow-
stone was bepinning to lose its mountain
character, plternating between a few last.

quick dashes around gravel bars and slow,
deep turns under the remaining high buttes
vefore the empliness of the open plains. |
beached my small craft on & bar in the mid-
dle of the rver and stopped for a while to
catch this change in mood

Behind me the

Beartooth Mountains

Miles City

Montana's oil-rich safflowers; o
crop (right},
nere tested at the Agricultural
Experiment Station ot Sidnev,
But irrigation is crucial to the
main narvest, sugar beets.

profitable “drg"

Dreaming of

neor Livingston

“If it were paradise, everyvone
wiould be here,” rancher Cleon
Lesh (left) reasons when natural
dry spells parch his land, watered
by a tributary cre

Cnly rain qQuenches eastern

el |
weekend prospectors Frank Fes-
senden, left. and Roy Kinne find
mare fun than profit in their mod-
est haul of Yellowstone fMokes

rose, framing the river valley in a distani
frieze of snow and blue haze. Ahead I could
make out white plumes of steam dnfting off
an oll refinery, a power plant, a sugar beet
mill. A new glass hotel, 23 stories tall,
caught the sun—"biggest bullding from here
to Seattle,” Montanans tell visitors.

A century ago buffalo herds grazed these
banks and Indians moverd across the buttes
In 1877 Chief Joseph and some 700 other
weary and starving Nez Perces crossed this
river nol far from where | sat.® Those Nez
Perces were headed north, to Canada, onan

*"Willlsm  Albesrt Allard tald of the tragic march in
'Chief Joseph,” GEoGRAFHTC, March 1077
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In slow transformation [
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il-fated 1,700-mile flight from the white
man. 1 wondered whether the Yellowstone
seemed to them the peaceful, rippling river
that 1 =aw around me, or did it secem only a
broad and ominous barrier to freedom ?

One weekend each summer the Yellow-
stone above Billings is churned into a ser-
pentine beer garden. Hundreds of craft,
from old inner tubes to sleek, outboard-
powered speedboats, take to the river to
float and party. I passed no one on my rub-
ber raft’s mid-Octobér journeyv through Bil-
lings, but just upstream of the Montana
Power Company's Corette Power Plant a
beaver stroked across my bow. When it saw
me, it slapped the water with a surprising
thwack of its tail and dived out of sight.

I returned to this section of the river later
on foot with George Freeman, the chief of
Billings' citv-county planning department.
The big coal-fired power plant hummed on
one side of us, pulling in and returning 75
million gallons of river water a day, as the
city's water plant nearby sucked m 35 mil-
lion gallons. As Billings grows, this can be
increased to 78 million gallons or more.

“The system on the river works fine for
now,” Mr. Freeman said. “But evervbody
wants more. People have to realize a free-
flowing river is an uncertain resource. With
a real dry vear or two, it could end up a race
to see who can get his bucket in first."

How long, 1 wondered, will someone be
able to catch a brown trout or gel a glimpse
of a beaver on the Yellowstone just a mile
from downtown Billings?

Indians Battle for Water Rights

For the white man the Yellowstone i1s a
relatively new river. French fur traders ar-
rived late in the 18th century and called the
river la Roche Jaune—river of “the vellow
rock.” William Clark used the French name
in his journal during a detour down the Yel-
lowstone in 1806 on hi=s famous trek with
Meriwether Lewis to explore the vast new
Louisiana Purchase for President Jefferson.

Historians still puzzie over the precise ori-
gin of the name because there is little vellow
stone along the river. But Danmel Old Elk, a
water commissioner for the Crow tribe, told
me he knows where the French got their
name, “It was a mistake,"” he explained. “In
our language we always called it the Elk

2id




“This ranching way of life (s @ precious
thing, " savs Ellen Cotton (left, screened by
@ door}, She runs a 3,500-acre spread—
small by Montono stondards—on Four-
Mie Creek near Decker, site of a coal
mine. In defense of the range, she fights to
limit strip mining. “Ranchers arg on en-
dangered species out here," she savs.

Raised to respect land and water, Spike
Van Cleve (right}, a fourth-generation
Montana mancher, passes a heritage of self-
reliance to grandson Rocco Carrpccid
fabove), here with a ranch guest. “I'm an
environmentalist with horse sense,” sovs
Spihe, who irrigates his Big Timber ranch
from Oxter Creeh. "You mbke what water
God gives vou, but we ranchers need our
share before it's taken away for coal slurry,
or tn ensure that some fsh e




March snow saddles horses beside a barn on a ranch near Emigrant, Montana,
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River. The words sound alike, and the
French didn't understand Crow very well ™

At one thne the Crows awned most of the
lower Yellowstone Valley as part of their
A8 5-million-acre reservation. “Crow coun-
trv is exactly in the right place,” said their
famous chief, Arapooish. But the treaties
with Washington changed as the whites
moved . loday the reservation has been
cut to 2,3 million acres and does not even
barder on the Yellowstone

But Daniel Old Elk and his tribe mav still
hold a key to the future of the aver. The Big-
horn River, lareest of the Yellowstone tribu-
taries, flows through the Crow reservation
The tribe, backed by the L. 5. Departmoent
of Justice, has gone to federal court to de-
mand as much Bighorn water as it needs for
future agriculture or coal development

Any substantial withdrawal of water
irom the Bighorn's 2.5 million acre-loot
streamilow would affect the guantity of wa-
ter in the Yellowstone. If the Crows with-
drew half the waterin the Bighorn for their
own use, about 14 percent of the water in the
lower Yeilowstone would disappear

“What Flows Throurh Our Land Is Ours™

l got a graphic look at what could happen
to the Bighorn someday when Old Elk took
me to watch as federal engineers shut off the
wiiter in the big Yellowstone tributary for a
day. The Interior Department's Water and
Power Resources Service was closing its
Yellowtail Dam on the river for six hours to
check a tailrace normally sub
merged below the dam. We watched ns the
Bighorn shrank within its hundred-vard-
wide channel to one-fifth its usual size:

The engineers assured me the temporary
shutdown was barely felt on the Yel
stone, 60 miles downstream. But what
would happen to the Yellowstone if the
Crows elected to divert massive amounts of
waler from the Bighorn permanently for fu-
ture energy and agricultural projects?

“We have plans for using water [rom the
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Bighorn someday,” Old Elk said. “But we
respect the rights of others downstream. We
think there will be enough water to go
around. What we are =aving, though, is
what tlows through our land 15 ours.™

By the time it reaches Miles Citv, Mon-
tana, the Yellowstone has completed four-
fifths of its journey, and it is a confirmed
prairie river. 1 he tall blufls and mountains
that hined 1ts upper reaches give overtoopen
plains and stretches of jagged badlands red
with the scoria of burned-out coal seams. It
is the kind of land that once inzpired a visit-
ing military officer to prockaim, “Itlooks like
hell with the fire out. ™




The river, cloudy now with an accumula-
ion of silt, weaves a lazv course through a
maze of willow-covered 1slands. Incredibly
steamboat captains once maneuvered 200-
foot stern-wheelers around these tight benids
and random gravel bars

I'he arrival of the Northern Pacific Rail-
road in 1881 brought an end to much of the
steamboat traffic on the river. but in the
steamboat’s hevday in Miles City the river-
bank was crowrded with a hine of such craft,
loading huge piles of buffalo hides on deck
The Yellowstone Journal, the local néewspa-
per, reported in 1830 that 30,000 hidez were
shipped from Miles City that spring and

summer. Most no doubt rode the June crest
of the Yellowstone to the Missourl and on to
“the states” and St Louis

The hevday didn't last long. Three vears
of frenetic killing all but waped oot the great
northern buffalo herd. Todav the river is
empty, with no sgn of the trathc that once
made Miles City a major port tor the inlandg
Northwest. [t would take more than a skill-
ful navigator to make the trip to St. Louisto-
day with four major Missouri River dams
blocking the way

Another kind of freight traffic now fills
the lower valley of the Yellowstone, Six long
coal tramns rolled below ' me &= rancher kheith




Stevens flew me along a 75-mile portion of
the river near Miles City.

Black seams of lignite etich the banks of
the Yellowstone here and lie buried beneath
the praine bevond. About 50 hillion tons of
strippable coal lie under eastern Montana,
enough tosupply dozensof plants producing
synthetic gas or liquid fuel.

“We think that a realistic projection will
be fewer than ten synthetic-fuel plants in
this part of Montana by the vear 2000," said
energy expert Jack Adams. 1 had invited
himand Gary Cheatham, both execubivesof
Tenneco Inc., to go with Keith and me on
our aerial tour of the coalfield.

Keith banked the Cessna 180, and the
Tenneco men pointed out a wheat field be-
low near the little farming town of Wibaux,
Montana, where Tenneco plans to build a
plant to convert Montana coal to synthetic
gas. “We'd like to begin construction there
by 19857 Gary said. “The plant will cost
about 2.3 billion dollars and should produce
280 million cubic feet of svnthetic gas daily
from the coal we own nearby. "

Too Many Needs, Not Enough River

Other energy giants such as Exxon, Gulf,
Mobil; and Getty Oil also have coal holdings
in the area. But =o far Tenneco is the only
company with water—a critical element in
synthetic-fuel  production. Tenneco  esti-
mates it will require at least 10,000 acre-feet
of water annually to run its plant. The com-
pany beat the 1973 Montana limitation on
new water users on the Yellowstone and has
rights to take 80,650 acre-feet of water from
the river if it wants to. Some of thisit may
want to sell to other energy developers.

But Tenneco's Wibaux site sits six miles
outside the Yellowstone basin. Under the
Yellowstone Compact—a 1951 interstate
agreement signed by Montana, Wyoming,
and North Dakota—all three states have to
approve any diversion of water outside the
basin. Tenneco has challenged this in court.

But, I asked, whv doesn't the company

just shift its plant site a couple of wheat
fields away from its coal mine to put it inside
the river basin?

“It costs a lot more to move coal than it
does to move water,” Gury explained.

Environmentalists worry that Tenneco's
challenge may have far-reaching effecis on
the Yellowstone. If Tenneco is successful,
they fear a lot more water will be sold for use
outside the basin. “That could dizrupt Mon-
tana'sattempts toestablishits ownsvstem of
allocating water within the state,” argues
University of Montanu law professor Albert
W. Stone, a water-law expert. "It certainly
would miean more pressure to dam the river
s0 the flow 1s evened out.™

From the small windswept nse where [
stood a few days later, it seemed hard to be-
lieve the Yellowstone is a river under siege.
Below me the river coded around one last
gravel bar and was swept away by the Mis-
souri, equally fiat, equally deserted. The
two rivers, joined now, disappeared east-
ward across the cold North Dakota prairie.

At this quiet confluence a line of small
white crozses offered silent testimony to
frontier times: “Norman Bartholomew,

Pvi., U.5. Infantry, Nov. 35, 1871
inebriation . . . William H. Lee, Sept. 19,
1868—killed by Indians . . . Owl Headress,

Feb. 8, 18370—beaten to death. . . ."

The tiny cemetery had served Fort Bu-
ford, aonce bustling outpost on the fledgling
nation's westernmost frontier. The cluster
of small crosses—an isolated reminder of the
perils of 19th-century expansion—was all
but lost beneath the vast gray sky, the dead
long forgotten,

Who knows how many others—plains-
men, painted warriors, nervous settlers—
stood on this same spot and wondered about
the future. They are gone now, those name-
less ones, along with almost all trace of their
endeavors. There will be others with new
plans, new demands. But whatever hap-
pens, whatever the pressures, the land and
the river will endure. 0

SIX-MONTH INDEX AVAILABLE

As one of the benefits of membership in the National Geographic Socicty,

an index for each six-month volome will be sent free to members. upon request.
The index 1o Volume 139 (January-June 19811 is now ready.
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EVERY CAR NEEDS HELP

HELP! THE GE EMERGENCY 2-WAY RADIO IN A CASE.

Taking a trip ¢ Hu'flx means leaving your troubles behind
But there are times when vou just might need h lp or information on the road
And thats swhen ) yOu need HELD the portable C B from GE.

HELF is a hull-power, tull-performance
40-channel CB radio. So vou have all the ACCESS
to the help you need, when you need it

' To use, sir ||[L put tl he mag-

nelic ant |.|I|I|':||||I||'|I' FoH [ LER the
aclapter into the cgarette lighter
and vou'me on the air

[f troubles nowhere in sight

neither is HELE [t stores ne ﬂ|1|ﬂ
LIS OW' N COMpact case IJIJ-I" W sEAl O |"Iru_-'r.J"

You don't see it, nor does anyone J_-|_-.-:_
S50 the next Hme YO and yvour family
use the car, make sure HELP

|~_-.:|I".'1I..',rl"."f|"ll_" ricie E*ll HR!\:{_T
COOD THINGS e SR
Tﬂ I..IFI_;.. mode! no. 3-5900 gl _:;_'.E.r.j .Ei-:;_:- e Co

EF. Bidg & Rm 19 Sacuae NY 1323
GENERAL &3 ELECTRIC
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Kodacolor I1

COLOn NE GATIVE FILM
e kind of color you get oul uf your camera

depends on the kind of film you put into it.

;rl"ll_llI - [ |I :'I 'r " i I ifa II I .I|I | i _'_ £ i T .I [ | ] _'I / [ A T o] i .'| i LI LS §
||'i!l'. ] |I llil.ll:ur Ciieraas (f1adfl afy Caner filrm ] A CL AT MO EA [OF I FLtm
[ he more pou care aboul Colorn

the more LR neeyd Kodacolor I film.




Aphrodisias
lives on
through its art

(CORNUCOPIA of art and archi-
tecture, the ancient city ot

Aphrodisias st pours out wealth
EITTI?.I'-"-’.-FEHFEE-"E'I,..EI-".':’:IT'E-"'-

The Greco-Homan city in
wihwestarn Turkey prospered
from the first century B.C. to the
sixth century A.D., mirmoring tha
attributes of Its patron goddass.
Aphrodite: beauty, love, fertility
and life. Thework of Aphrodisian
sculptors, renowned across tha
Roman Empire, graced the city's
agrand theater, concer! hall
baths. and ona of the largest sta-
digms in the Homan war -.1

Treasuras unearthed under
the directian of Dr, Kenan T
Enm of New York Liniversity are
now housed in the Aphrodisias
Museum, built by the Turkish
government and the National
Geographic Society, a sponsor
ofthe dig sinGe 1966

Chairman of the Scciety's
Lommittes for Research and Ex-
ploration, Dr. Melvin M, Payne, a
right, and Dr. Ernim walch -.v.'.:rr-:-
mean claan a8 marble reliet panal
lound in 1879, shortly aftar the
museum s dadication

ahare such rebirth of cultures
past, nominate a friand for Sogi-
gty membership below
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NATIONAL GEOGRAPHIC SOCIETY MEMBERSHIP

S 1 3 50 CALENDARYEAR 1244 MEMBERSHIF DUES INCLUDE

EUBSCRIFTION T0 THE NATIONAL GEOGRAPHIC Mail to: The Executive Vica Presidant CHECK

'J ational Geographic

ANMUAL DUES m the United Stales and houghout e worid ane Fost Oifice Sox 2885

$13.50 U S funce or equivalent Tt compensaie for additiona Washington, 0. G 20013

poafage snd handling for maifing magazine outside the U S A &nd —~ B
is outlymg areas, piease remi for Lanada; $18.70 Canadian os | WISH TO JOIN [he NATIONAL GEOGRAFHIC '
21550 U 5 torall pther courdnes, 521 .50 it pakd in Ll & curmanty SOGCIETY and enclose my duss ol 3 ]
by LI & Bank dralt or idemetennl maney orded. Eighly percant of FriL H vl R A SOWOT. BT

s i desigrnaled 1or magarine subncnption, Annual membarhip
ol ol ANIE TR Januesny 1880 ENTER A GIFT MEMBERSHIF for 'he Dison

EIGHTEEN-MONTH MEMBERSHIP. Applicaris who preter delbvety namad at e anclose §

of thder MATIOMAL GEOGRAPRIC 1o gl with the July 17887 inalbad mambarship dues
of 1fmd Januaey 1887 inaue roy upon reduesl become membems and
recaive the magazing for 18 monthe from July 1. 1887, Hough aend gift card signead

Cacembar 1882 Upon expiration, such memberehips will be fe- ] _
newsbis annusily on a catendar-yaar basis For 18-month msmber- MOMINATION ONLY: Uhasck Marg | you want
ship Chec : herg [ and remit for UL 5 and ids outlying areas us o send membarshlp information anly {nat
819251 y. funds of equavaient, or Lanads s527 50 Canadisn of i i !
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The Chairman and Council of the
United States First Day Cover Society
\ extend you a warm invitation to

Become a member of America’s most
prestigious organization — for collectors of
the first editions of America’s stamps.

— - = —--Tl"E ‘:‘.ﬂHET
Museum-guality, sxclusive works of art
by leading artisis, reproduced in vivid
color and striking detail
e THE STAMP

. Each commemaorative stamp is issusd
'h"i‘ !I:H-l‘ L.5. Postal Service fo honor a
3 d t person, event, place or other

‘ espect of America’s heritage

el _,u',.ﬁ:,q-r:.-.f--_x '-
T'.-' L _____._l!':._"'_-_l ..... J]:-l-._}‘ﬂ e M
L =T !._||_ 3 HEIRRES EpiA ]
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@w people ronatize the pleasure; the waalth ol
krnowledge and the potential profit that can come
Iram aoliecting official United States First Day
Covars — the lirst editions ol America’s stamps
Now, you have the opportunity to begin your own
heirioom collection of theae treasurad colleciors’ Mems
— -gimply by -accepting fhis invitetion to become g
member of the U.5. First Day Cover Soclety

UNIQUE AND DESIRABLE COLLECTIBLES

First Day Covers are saught after by asiuta collectors
just a5 limited editions of works of art are prized by
conngissaurs. And for good reasomn: of the millioms —
‘aven billions — of stamps printed sach year, only a very
smail fraction have irst edition” =talus

The |imited guantities produced, the axciusivity ol
gach First Day Cover's onginal cachet art, the First Cay
of Issue cancelistion and the beautilul stamps
thamselved make Firs! Day Covers the mos! desirable
way 10 colied! our Couniry § stamps

WHAT IS A FIRST DAY COVER?

Belore a stamp goes on sale at post officesacrossthe
country, It s infroduced at |ust one post office
dasignated by the U5 Postal Sarvice The First Day of
igsue cancellation and -special postmark distinguish
First Day Covers from all ather covers (envelopes)
bearing the same stamp. Theea imited editions becoma
valued collectors’ [tems, never 1o be duplicated

THE SOCIETY PROVIDES THE BEST
FIRST DAY COVERS AVAILABLE TODAY

First Day. Covers issuad by the U.S. First Day Cower
Sociely are fupplied by Flettwood, America's oldest
and largest greator ol philslalic commemaratives.

Cvar the vears, Fleotwood has produced hundreds of
First Day Covers on an inflinite variety ol subjects. Their
Guahty Irﬂ?"%nm1 painstaking attention o detsil, and
uncompromising excallence In svery respect Ensure
he grastast currant and future value of your collection

MTHLE. CONVENIENT, INEXPENSIVE
Since the Society will send vou each First Day Cover

mmuum collecting requires almast no
| The: also:
‘; Infgrms you of significant First Day Covers from

other countries and provides you with the oppor-

 funit tﬁm

= O :ﬁnﬂﬂuﬂ&nﬂm of past L3, First Day
=4 l"t_ﬂ!;l-&!dnn:liun'wufﬁrntmrnnnml
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* Provides you with an-official engraved cenificala
altesting 'o your slection fo membership. This
handsome dooument is sultable for framing and
may be displayed anywhers in your home or office.

* Gives you a membership card which granis you a
personal lour, & free memento, and use ol the
—ociety's: Clubroom whan you visit the Mational
First Day Cover Musaum in Chayenna, Wyaming,

All this for the modest cost of 31,95 for each Cover
bearmng & 18¢ stamp{shightly more for stamps of higher
valye) Thisis indead anextraordinary value, espacially
considering that it is not uncommon for First Day
CGovers to increase tenfold in value within a2 faw vaars of
their IssuUe

SATISFACTION GUARANTEED

Your satisfagtion is unequivocally guarantead. If you
gre not happy with your First Day Covers — for any
FERSON — you may return them within ten days of
receipt for a full refund or cradil

Take advaniage of this unigue nqj-purtunl-tz toaxplors
the world of First Day Cover collecting. Fil nut the
Maembarship Acceptance lorm foday an:l mail it to: U.S.
First Day Covar Soclety, Natignal First Day Cover
Museum, 1 Museum Station, Cheyenne, Wyoming
B2008-0002

— e e — — — g =

o o omr R W N S S S o - a—— - S CE——— -

. | U.5. Firsl Diay Cover Soclety

- | National First Day Cover Museum
1 1 Mussum Station

Cheyenne, Wyoming 82008-0002
| accept thisinvitation to become-a membear of the |
Linited States First Day Cover Sociely. | will
receéive a Hrat Day Covar for every U S. com- |
mamorahve. | will be invoiced only $1.85 (lor
stamps up 1o 188), modaestly more for highat
values [(Shipping and handling included. ) If not
satisfiad with any shigment, | may raturn t within
10 daya for full refund or credit, and resign my
membearship, | will pay as follows

O DIRECTLY. Bill me with each shipment

D308

O BY CREDIT CARD. Bl my credit card account
af e N Of shpmeant, and mark my invoica
accordingly.

IMasterCard 1 Visa 1 Dinars Club
LUAmancan Express Ll Carte Blancha
Card Number Expires
Signatura e
e e L R e —

Mr./Mes. Wiss

Addrass

City

Sinte E __ Zip

Your firer shapmant will DE mads witmen f-8 wesks of receipt of |

pnphcalsen LS Firsl Day Cowt Sooipiy®. Flaesteood® and
maciaind armbDisma are megaairrnd frademarks. The 55"“"“'.!' jE &
divimian af Wimcowes Corpaddlson




You may be in a position to justify an
airplane and not even know it. .-‘a

To find our, ake
this simple test.
l. Do you or your people
rravel several times a month!
Yes OO No O
2. Do vou rravel 1o, or come
home 1o, destinations not well
setved by airlines? Yes L1 No U
3. Have you ever been our of
town two days and a night for a
two hour meeting? Yes U No O
4. Have vou ever lost business or
maney, or both, because vour
tip management couldn't be
there, when and where they
were needed! Yes U No O
3. Do you often rravel on
d mMoment I.'r otce )
Yes [ No
6. Do your salesmen log
more time on the road
than in selling!
Yes O No

If vou answered ves to any
of the above questions, you'll COMmMpany 1sn t neatly as
h:n'.;_- o ”'I"I.:Ii"'tl.' ]1_I.!-i1 L:I'-s,l:n]_'.:l g i.l1'|.]"'l.'|ﬂ.r||‘|! ds !ii: e l.'lt. LT
Beechoraft company .11|T-|.1::|'5|:_'_ T | ambirion. he Ouide lays it all
your accountants. Your board of | out in black and white, net
,._:I[:':'L'r”rq_ I:_IT WENLT i|.|'|_'|i_'L |'|.'|'|Lig~:r-;,_ I_'I.lll]EII'.- f-.l]:lnj I.'.':IF.'ILLEI.E eCOVEerY
Because n Beechomatt means And the more Wil [I:"'.-J.1|-'l.‘1. the
more efficient, more productive | more sense it makes
rravel. Especially when your Beech

[t means one of your most
valuable resources, vood people,

can be there, when and whene
they're needed. And that's
eveny more critical to small and
medium sized companies,
with fewer resources,
than it is to larpe
companies.

Chur free Man-
agement Cuide to
Business Aviarion
shows that virtu-
ally any size
company can, and
has, used a
Beechcraft to increase
profitability and/o
productiviey. The size of vour

The Bervchowigt Benm ETS A & wior tiain
phay combaren wed, fun effroiency
Lip i 28 gty

arad o armdine

‘ —
AL

F_q“""'-""-"-"'rFWF_——ﬁ

f i Beschorafi Borarnoe AT cam carry © penble v apeech s i 246 miph

dealer makes owning an airplane
w0 simple. He has a unique plan
tor managing many of the details
tor you. Maintenance, schedul-
ing, upkeep, helping to find
pilots, whatever you need. So
all you get are the benefiss.

e e e S . - —— — iy

Send for vour free 1981 kat.

if ye
arswened wes
ddly .;|_|" 1||1.:' ¥ S By
(UL, wTile
ws it Beech
Apcraft Corporetion, Defe A B,
wicnita, &5 672001 We'll send o
all vou need m s thinkmg

If wemi cranemed ey b all the
queestions, maryhe you showld call
collect. J16-681-7072. Ask fir Dick
.I":-l'il'll |'|||I.l.|.|I.|'||_"f|'_ _IT

h--------------'—-
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This photograph was taken in Saudi Arabia

Bet vou didn't think Saudy Arabia looked like
Lhis.

Mot all of it does, of course.

some places in Saudi Arabia look ltke orange
groves in Flonda. Others look like mountains
in Southern California. And part of Saudi

Ardbia looks like what most people think alf of

it looks hike.
To us, Saudi Arabia looks ike home., We're

Aramco, the Arabian American Chl Compiany,

There are 13,000 North Americans there with
us. And sallboats aren’t the only thimgs that
might surprise vou aboutl our lives there.

. We're domg something imiportant. Aramco

|.'|'F1'I-I.:|11I.:1!'."- MOre J'_Ill than any other cOmpany.

Badly needed oil, Including about 15 percent of
the oil the L5, imporis,

2. Aramco s working on some incredibfy large
encergy projects. And on huge commumcations
networks, electric utilities, and more.

Y. Our people are glad to be in Saudi Arabia
with Aramco. Thev Game {or excellent pay and
professional challenge

4. After 46 vears In Saudi Arabia, Aramco is
still growing fast. S0 15 the number of interest
ng and rewarding jobs we olfer.

5. There was a great sailing breeze until just
belfore we ook thas picture, honest.

ARAMCO

SERVICES COMWAPAMTY

106} Milam Binkdag F5 «50, Hoislivn, Fedns
I-II |.| TH |'|q'|.




We provide the
stuc_ient s. You
provide the love.
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A photographic heritage for all generations.

A1 with FD 3000+ 1/2 81

Canor

Images for all time



Some say the answer
is oil exploration.

Some say the answer
isconservation.

oo .everybody
It is exploration. It is conserva

alternate energy sources. And it's more
Atlantic Richfield and thousands of

Americans who have invested with

115 baelieye rm Our ECONOMIC e

_I. i

growth doesnt have to be

tion. It is

manage our broadened program

Our new ARCO Exploration Company
knows it will cost billions to find oil. But
t's an investment our country can mase
because the money is avallable

Fven so, the most forceful domestic
program wont be enough to meet the
cOMINg demand

Nobody uses as much oil as America.
Uil provides half of our energy needs
And half of that goes into transportatio

smaller cars help. So do mileage

. i —r R

e

linked with heavy energy use
COr with WdSiE

'''''
IIIIIIIII

Without (JLies stion, we must

NNg more o

And we must learn o use
the oil we have L-Hn..lr:-rtw.r :m W
co we start’

Scientists say there are billions of
barrels of ol stll undiscovered in the
United States. We have the technology
to find it

Atlantic Richfield takes t
f domestic exploration senously. And
weve Tormed a separ -H: company o

fr-: -:"'.J_I
L] -I_ s

Ne prospect

’ standards. And we're getting

H are, But we still have a long way
£xd F'"
Right now theres no economical

substitute tor ol as a transportation fue
50, we will continue to use it. But coal
nuclear and solar are just as good for
ather energy needs. And they are much
more pientiful

Energy is the issue of our time. The
investrmeant we maxe now will decide our
future
Af least Atlantic Richfield thinks so

There are no easy answers.

ARCO &
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What more beautifal wayis
A g Lllill'h'-v."-'ail ahonse than
with Andersen® Perma-Shield®
angle-bay windows.
Their erisp, clessic lines
bring un elegant touch to
the most traditional liféstvie
Ancl stay fashionakbly
grooil '-u-hlm._ VEAT uftir VEar,
Forover the windows’
anlidl wood core lies o
rigric] vinyl sheath. it protects
Lhe woor inside from the
wanLheroutaide, so vou needdn't
'w.'l.lr'r'_'.' about it chipping,
flaking, peeling or blistering
”:I Wity about pamting
it avery "v'n.'-. VEATS,

To: Andérsen Corp,, Box 1
Bayport, MN G500

Please send me more informatios un
Anthersen™ windows anl gliding doors
I plan to [ ] baild [ remoded | replaes

P i

UM codrse, Lhire 8 ol
g Lhese anels ||-|_'.' Wl
LFLT |.II|_'.I l..l'r-.-.-l'.' L) | i s
ind evervday practicality

Their enup-fitting desion

ndd dlosable |l N LTI H R,

|_|| = Ik |||| ChHeETEY Rl
Anil help keap out dralts amnd
Keep in condor

MO what could be more
bt |I'||. thoan that™

||r| 'I YOHEF NousEe
with Perma-shield angle-ha
or-bow windows tn the
Fize thit suts it hoest "|- i1
Andersen (egler ||
He's mn the Yollow 1 u_r_- [N

.a;!"

e beanatifud vty b save haed”

Xn(fcrafﬂ ‘“,» mdma alls




Reddy Chirra improves his
vision with an Apple.

Reddy is an independent optical
engineer who's helped build zoom
lenses for some of the biggest names in
photography.

Now;, a zoom lens is a complicated
bit of work-and prototypes cost a
fortune. So big companies have used big




computers to cut development costs and
improve quality. But Reddy
is on his own. He’s not

a big company and rent-
Ing time on a big com-
puter is expensive. So he
bought himself a small |
computer. An Apple Personal Computer.

Can an Apple actually match the
capabilities of a 1,000,000 machine? In
two letters,no. But Reddy says it’s power-
ful enough to help him choose from
250 different optical glasses and handle
optical formulas with up to 80 variables.

So he’s cut the time he has to spend
on a big computer way, waydown. And
his productivity is way, way up.

That’s what happened when we
invented the personal computer. And
that’s why it’s a good idea to spend some
time with your authorized Apple dealer.

It'll change the way ‘mu see things.

The personal computer. ‘Clpple



HOW CAN SOMETHING THIS WELL CRAFTED
BE SO PRACTICAL

Mot easthy. But at CasaBlanca Fan Company

we ve developed celling fan-making 1o a fine art

The art of conservation reflected in the eneray savings vou 1l see
maonth after month, both summer and winter

The art of old world craftsmanship evidenced in every one

of our investment quality fans

Call us at 1-800-423-1821 and we'll be glad 1o tell you

where pou can view our extensive collection.
In California call (213) 960-6441
CasaBlanca Fan Company,

182 South Kaymond Avenue,

Pasadena, California 911049

N

{ana g~y |

Made in the United Siates of America
THE WORLD'S FINEST.

For more inlormatio
Call Toll Free 1-800-423-1821
In California call {213)960-6441

© 1981 CassBlanca Fan Company

4 .




Of all the waystosaveene
there’snoneasbeautifulasawal

YOu aon t need elaborate
BOQUIRTENT 10 LS8 Trae
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Which unleaded gasoline is
right for your car?

Shell has two answers.

I-llll;":!i :-"-:‘I';'. '[' I r'; Iul.'l-:uil:l J l.';-i.- '-:I.I!I::'l |'|l:lli:l. :r-l;]l It I-il'-.l:...i '-'!I:"IEI.I': .-.':.;_:1: :..l-:_ll'f.'-'..:i”fl ':'I:-III i nne of
unleaded gasoline with extra octane. | the lower ootene of Shell Untesded. About
cany help keep those cars from knocking hall of the cars that nead unleaded

and running on. H helps prevent hestta LY el OO |
fron and stalling, (oo, because (1S blended need the difference
for good drrveatshity In octane, why pay Comein

Bul nob every car needs the superio: thwr difterence? Shedl for answers



Germany, now only *4.95

[t's the new low rate. $4.95 for
a 3-minute call to Germany.
Just dial the call yourself
durning the lower rate penods,
any night3pom. tod a.m

No International Dialing in
yourarea? You still get the
same low rate-as long as its a
simple Station call
( Person-to-person, credit card
and collectcalls, for example,
costmore becausethey require
special operator assistance. )
Just tell the local Operator the
COUMTY, £i1}', and 1l;,:'|.'i.,'[‘||'|'|'|['|-|,l_'
number you want

Here's how easy i1 is o dial
Mumnich

.:;.: N I| g LE A |||'.-|_ 5

Ol +49 + B9 + LOCALNUMBER

(I you are calling from a
Touch-Tone* telephone, press
the™#  button after dialing the
entire number, This will speed
your call along

%4.95! What anice surprisc!
Or...asthey say in Germany,
“Ach Hu hieber!  numn

Wiagnt to ko' mmaore™ Call Intermationil
Inbormnaticen SETvi | -I|

i-HlH} HT—I-IJ[HH}

Iin F=Hi call | -8k 1

@ Bell System



4
-
f
m
:
",_
g

P LS T B 1 FLRA] Ay T




- . '_r"':
=

Aﬂcﬂkgimwm&mﬂh.l-hm mthemh“nllﬂu ) ’5""45“ :
is the Original. Since 1886, Whisper Mﬁmmmm
#ﬁﬂELEaﬂhﬂhmﬁklg.Rﬂlmd Hunter fit any decor. Send $1 for 16-
blacles. Beautiful in its design integrity age color catalog. Dept. V1, Box 14775,
and simplicity without ph-::my plasﬂ: thiﬂ, Tennesses 38114, {]ﬂﬁﬂlm -
frills. Beauty that’s more than skin deep. BO0-238-5358 for the name of vour nearest

Because it can cut cooling costs up to 40% by mak-  dealer. Then put your Hunter ﬂnginﬂ.l Olde Tyme
ing a 787 room feel like T2°, In winter, it cuts heating f:EingFﬂninymn'wﬂl It's that
costs by pulling warm air off the ceiling. And runs

Hunter. Ironclad Quality Since 1886.

Ready for

WMt. St. Helens,
Hurricane Allen,
Love Canal.

Red € ross: Ready for a new cenfury.

O e -Fotith 1y, 107 U SR -Wiic:: R Sing i

e Tk S W e Lo s P for Holidays and

wat v . Fasse ks T GOy, Tank ou. Con i everyday for 40 years
| ..m:ﬂml.:ﬁi-ﬂ-:l-ln:dnn:-u nove! P emitestc colsCiior 0™ mang 194.1_19&1

Jarmsatnven Stamp Co.. Dept, RE1NO
Aaftraatoysn, NY 18N




Myth:

All freight carriers compete

on an equal basis.
Fact:
Public subsidies for trucks and
barges throw competition out of
balance.

You, as an individual, pay par of tha cost for
evarything shipped by truck or bame—whathar
youU uSe it or nol.

The public roads and higinways —the rights-ol-
way lor heavy trucks—ara built and maintained
primanly by money collected from dimvers of pas-
sengear cars and Bght trucks. If a product travels
by barge, it moves through locks and dams and
over walgrways built and mainiained almost @
anlirely with your tax dolars.

MNearly all of America’s freight raliroads busld,
mainiain and pay taxes on thair track and rights-
al-way, and these cosis are pad from dollars
eamed by the raliroads. As a resull, it Cos1s the
rallroads 34¢ oul of every doliar of revenus lor
track and rights-of-way, companed 10 the 5¢ pad
by trucks and the 003z paid by bamges, nedihar
of which amounts (o a fair share of cosls,

: All Iransporiation has recaived govermmeni
- assistance al one lima or another. The fresght
* rairoads, however, have reimbursed the govem-
= ment for mos! prior akl. Much of the currant akd
io some raliroads is in the form of loans 10 be
repaid with interast. On the ather hand, trucks and
anges have long received outright subsidies.

* AN forms of freight transportation should pay
thesir full costs of doing business. When they do, the
Am@rican people will recaive thia mos! economical
Iy riation senvices—and a ngéadiess burden
will B lifled from the motons! and laxpayet

For more information, write: Competition, Dept. 5,
Assodiation of American Rallroads, American
Railrpads Euih:hng. Washington, D.C 20036

Surprlse

' Rights-of-way costs
are heavy for
America’s freight
railroads; motorists
and taxpayers camy
most of the burden
for mghways and
waterways.




Welcomed
. from the Grand C']nyon
o lo the Grand Canal.

Wherever you're going, it's < L cheques are lost or stolen,
to know your  choi il ; its also good o know
nkAmerica Travelers (KIS e you can get refund
Cheques are welcome [ AL service at more than
in over 150 countries BRI - UMY  40.000 locations both
around the world, That's § : here and abroad.

why we call thern World & d i
Money And if your || (Lt e o cmcne cononnen CRA

BankAmericaTravelers Cheques
They make you feel good all over.




Cimaticr

BEATS THE IMPORTS AT THEIR OWN GAME

I NI, Lk ALs © For years foreign car manufaciurne:
: 4 | | I |__SECS rave bogsted aboul their gas mileage
standard leatures and intenors, But rnow
.I: e 47 !_"; 5 l J ih 15 ' § ' {3171 LIErR 5 & .car that Doats (he imporis i
. ! EFLEF ONAsT 482 | 1E . LA ITEST P |_|'..' L aeal A
= L 1 1 " _-'l;__I i - il '-'l"-l=-".": | rrarron has
legtures the impocrts heve, plus Cadillge
] ' 1 ' L] = i '|:I' A : v arBnce _.__,;-I.I rexediin .l'-l
; bochy -contoured bucket seats and
1 | | , 1 |::|_'"!-:_.'._1:|_-_. ey e SEEt ) Breas
W Lamaron has front-whes! dive,: ust §
. pah el . . . : the Crackllac Eldorado and Seville do, It
| Wik |2l , | . | , i imes with Cadilac s exclussssly tuned
I-"-'r:_'_] |,|]: ] "'Il_I'u"-'; suspension and a
i i i ! : Feaiir-2 pEal manug fransmissRon
' : NoIWIIND overdnve. YYnat 5 more
. ! ! . : Cimarron behaves like o civilized cog
' ' oula, MNimbig easy [0 maneuver
' | - - - will @ amooth, relinad nda
; f VoLl e een thinking aboul | L1y £k
i ' ' " 1 I_I||".'|- k= Ill"._'-'_ i gL :|.||.l|- L ||:.. Eo] 1y
' ' t 5 time for Cimarron
! ! t 1 1 _.:'I_.'I'_- to limited iretial production

AmMBrron 5 Nob avarabio at all Cadifls

adeskers &t thes Time
“Uss aslimatéd mpg bor comparinan. Your mileasge may diffur dupanding on
tpead distanca wenlhai Actual highway mileasge |ower
Cathillacs arn Equipped vwnih G -l le #fi L eEs praduced by various

ivinions Sea vaur GCadillac daalar Tor detalls

) ok
"“"Manutacturatr's Suggestesd Retail Price including dealer grop, a5 of 37 i / f
Manut Suggested Ratail P luding deslnr prop. as of 37318 ,#"///'////////

Tap. Hownas destifiation chargds and offbonal sgquipmont additional
Destinution chorges vary by location and may alfect this companson Levs

= grandass sfuipgmasl « @rles T A B TNTNTE



Olympus OM2
~.the compact 35mm SIR camera

against whu:h others are measured:

=Mogern Pholography Top Camreras Jor [SST Repn

We didn't say it. Modern Photography any f-stop-but at every 1-stop. While a
magazine did. In the December 1980 brilliant LED in the OM-2 finder shows

Issue, when you can fire, then confirms expo-
What makes OM-2 the ideal by which sure accuracy-another Qlympus "first.

a8l compacts are measured? For one But for many, the real magic of the

thing, the way it measures light. Its revo- OM-2 Is in s manual mode. Where your

lutionary UTF™ metet system reads “reativity commands every function for

precisely where no ordinary meter can total control. At the flip of a switch.

off the film itself. When no ordinary More than a camera, OM-2 is the core

meter can—during the actual exposure -:.'1 the most comprenensive Compact sys-
S0 if the light changes di 'IIIL P tem anywhere, With 300 matched com-

sure, UM-2 _h3 \ges expo ﬂ.f-: Automati- ponents, including dozens of Dlympus

cally. Up to an incredible 12 .'I seconds al lenses. All as light, u'*n:la t and wirtually

f1.2 in near darkness. Ur a blazing 5-1ps destructible as the OM-2 itself,

with OM motor dnive See '_'-ﬁ OM-2 now at your Clympus
LM .-_:'—'.'—" meters off the film with it dealer. You |l see what 1t takes to measure

dedicated | s 1 Senes thyriston up to Modern Photography’s standards.

Hash units. I‘ W2 t matic, camera-0oon |-:." 5ay NOLMHNE af vours

trolled bour ILI ash. Multiple tlash (up to For information, write:

nine units!). Macro, motonized, filtered Olympus, Woodbury, N.Y. 1179/

and zoom flash. Automaticaily, not just at In Canada: W. Carsen Co. Lid., Toronto.

-H_Hh

OLYMPUS OM-2




DIMNE tDKﬂllﬂ.l h’{()lﬂkal MamandTheBigIsland» e
Come to the other Hawaii, B

p “Nip oveper shortlid wsaisy Chir ‘mana —the spaeeal mnIl.ru -
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Flolokat. Mavbhe thats why its el Th Hawaki.

Ay island of tranguilbioy, foom Fraeodly Bslind "he grean voleanic peaks
L1 ll.:I td green olitts guarding. Mani Wanng Loa and Maurns kes towes
thiee paarthaerme shore to th T, he ropical “-_[I-||I||!|rl of Hana .

rowvitl resort Of Hawalian Kines
Sunrise over awesorme Flaleakaln
cratior. Lahuinom, once the whaling

above ths istand ol archads (o
FAAUNND) saarietioes! b and bilsok sard
benches. Offshore s da i R
hshang famous the world ove
M O her wirline Knows tho

winders of " The Cthor Hawail Like
United. This voiir, why not come 1o
prlt Little corenier Of Chae wiorled

ﬁ;’ . — e
OQur ~ :

oAbl B Flythe fnendly skies of United.

Call United or vour Travel Apent.
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