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RMAN MELVILLE once described the relationship

between human geniuz and man’s perception of it e

a “shock of recogmition.” 1 like to think that Melville,

who wrate so eloquently of the Pacific and its peoples, would

have enjoved this month’s four-part presentation on the
Pacific Islands—T{or it all begnn with just such u shock.

Author David Lewis made a casoal inguiry of a Tongan
about sailing directions through o reef-studded archipelago,
"1 'was flabberpasted by his reply,” he recalls, “for it meant
that the ape-old lore of the sea by which the Polynesians had
popilnted the Pocific was still known—by o few, but known.™

Dravid devoted three vears to the search for that ancient
knowledge, and found it, an achievement that helped eamn
him the Gald Medal of the Roval Institute of Novigation and
the Supenor Achievement Award of the Institute of Navig-
tion of the United States, a rare double, nchly deserved,

To bring this epic tale to our members, our editars, pho-
tographers, and writers loggod o combined 200,000 miles of
Pacific travel—though not without hazard Photographer
William Curtsinger wias attackes] and twice slashed by a
shark while swimming in the lagoon of a remote and unin-
habited island. The fact that David Lewis is a physician and
had a supply of antibiotics probably saved Bill's hife

His colleague, Nichelas deVore I, found himself just in
time to join o Microsesian crew for an extraordinary canos
vovare of 550 miles across the open ocean. Nick suffered from
intestinal flu the whole way: *Nine days on a wet roller const-

er.” He was alert emough to notice, however, that the crew
I:m.d added 8 new element to the ancient navigational reper-
toire of wind, wave, star, and bird—jet contrails, marking the
Pacific skv and paointing the way 1o land

Artist Herb Kawainui Kane, who grew up in the steep
Waipi'o Valley on the “Big Island™ of Hawail, combines the
talents of artist, sailor, and amateur anthropologst “All
Polynestan colture relates to the canoe,” claims Herb. He and
his friends in the Polyvnesian Voyvaging Society hope to under-
line that point when they sail a &0-foot double-hulled canoe
to Tahiti and back in 1976, using navigational techniques that
the world thought were long forgotten

Several times this past yvear we had the pleasure of “pulling
gul @l the stops” for an article we thought deserved it—the
world-ranging and timely story on gold, the survey of Amen-
can wilderness at a crossroads moment, the achievement of
our frontier in space; Skyvlab, our account of the glory of the
Phoenicians, and thai mind-dazzling summary of our new
knowledege of the universe itseli.

At the rmoment, our writers and photographers are sailing
in the wakes of Columbus and Drake, ranging the new Alas-
ka, exploring the remains of Maya and Celtic civilizations,
probing the archives of the Amencan Revolution—but we
will let thetr work speak for itself in forthcommg issues.

It seems a shame that our popular pssociate in peographic
adventure, the award-winning National Geopraphic Society
television series, will be represented by no new programs this
vear. Word that we had been unable to obtain g commitment
from the networks for prime viewing time reached my desk
just before the news that one of last season’s documentanes
had won two coveted Emmy awands. In this case, the shock

preceded the recognition. i , :
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ISLES OF THE PAGIFIG—|

The Goming
of the
Polynesians

By KENNETH P. EMORY, Ph.D.

HE ISLES of the South Seas
bathed in warm sunlight in the
midst of the wvast Pacitic—wers
surprise enough to their European

discoverers. But more astonishingly,

they were inhabited! And the tall, soft-
teatured, hghtly clad people who greet-
ed the Europeans possessed graces they
could only admire, and skills &t which
thev could but wander

How had these brown-skinned peo
ple reached the many far-flung islands
nf Polvnesia? Whenr? And whence had
they comer The mystery lingered for

Centuries
Mot until 1920—the vear [ joined the

staff of the Bernice P. Bishop Museum

i Honolulu—was a concerted search

for answers launched, wath the Firs

Pan-Pacific Scientific Conference. held

in the Hawaiinn capital. In subseguent

vears acienbists fanned out over the

Facihe to salvage whatever knowledge

of their past the Polynesians retained

The field was vast, for Polvnesiasprawls

In a huge trangle, from Hawail in the

north to Easter Island 1n the southeast

o New Leéaland in the southwest |

have taken part iIn many of these expe-

ditions from Mangareva to outlyving Ka-

Nomads of the wind, shipmales drop sail

; \ P at ey approach Satawal m the cembral

pingamarangl, some 3,000 miles away arolines, The past of thetr seqfaring

and bevond the Polynesian Trnangle ancestory, lone clouded by mvstery and
After the Tenth Pacific Science Cons

gress in 1961, scientists from New
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Wherever Polvnesians sailed in
prest of wew lamds, they retained
the tradilion of an anacesirad
homeland to which their sfrils
would refurn after death. i
arcient name, Haovai'i, echoes
the mames of seveval 1slands
castern. Polymeria, among them
Harais and Samoa's big 1sle

af Savai’l. An emerald neckioce of
surf-fringed veef adorns this Hovar'i—
Ruiaieq in the Society slands

Zealand, Australia, Europe; the United
=tates, and |apan amassed a great store
of new data on Polynesian prehistory
Their research was coordinated by the
Bishop Museum and financed by groups
in several nations. iImcluding the U. 5
National Science Foundabion

Disciplines as diverse as archeology,
linguistics;, and botany now eénable us
to sketeh the main outline of Polynesian
origins, and even fill in many details of
this dramatic first conquest of the Pa-
cific Ocean

The early Island dwellers, lackmg
mitals, shaped tools from stone, Done;
and shell. We have found such artifacts

National Geographic, December [974




in aszociation with radiocarbon-datahble
human bone and charcoal from ancient
hearths. But nowhere in the islands of
Polynesin have we uncovered archeo
logical traces earlier than the Poly-
nesians’ own culture

Had the first Palvnesian settlers en-
countered an earlier people an the
islands, one would exect that zame
vestige of an unrelated tongue would
have survived., Lingulstic research-
ers hove detected Thes
found, however, that the languages of
Polvoesin have o commaon origin with
those m Melanesia, Micronesin, and

None have

Indonesia. All of them belong to one

Fhe Coming of the Polynestans

ereal Austronesian family that extends
as (ar westward a2 Madagascar

Botanists tell us that of the food
plants brought to Polynesia, all but ane

the sweet potato from South Ameri-
cat—came out of the 1slands to the west
=0, we know, cdid the Asiatic jungle fowl,
the pig, the dog, and the Polvnesian rat
There can be little doubt, then, that the
first inhabitants of the whole vast Poly-
nesian Triangle came from somewhere
to the west

Human occupation of
those vast reaches of the Pacific en-
compassing Polvnesia, Melanesia, and
Micronesig-—began on New Guinea

Orceania—







There archeologists have dug primiative
and charcoal more than
ol from campsiles eIl

trmals
VEUTS
during the last Ice Ape, when sea levels
were lower and the distonces belweon
LVastralin, New nnd other In
donesian slands were much less

When melting ice ruased the level of
increased distances be-
New Guinea and its
duark-skinnied inhabitants—Melane
became more tsoloted antll the
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the ooean and 1
twren landfalls,

APl
the brown-skinnedd peaple
Asie—Indonesia, the Phil-
ippines, and Tiiwan
anid e canoes with salls
lesives, the lotter reached New l-mnnl
Llnri nearby isinnds aboyt 45000 years
bt did’ not dislodee the Melane-
sinns thev found already living there
vimone  Lhe
eastward smaoll proups al varous
tmes by vamnous routes, LTS
tors of the Polvnesians. Using Finn as a
staging area, some eventually satled on
to uninhabited Tonga and
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To have developed the physioal types,
langunge, and culture thad the Polvne-
sians share in commeon, these 1’1?]h'l1l::'=1.'5|'|
forebears must have been
g Hme in a
chain of archeological discovenes lepds

us to helieve

sl pled for
home group of slands. A

that this isolation started

islands of Tonga and Samoa

in the
roughly 3,000 yeiars agd

Beginping i 1909 1in MNew
archeolowists have found a tvpe of nire

Hrituin,

historic decoratéd pottery  at various
Melanesinn sites Edward W. Gifford
in 1047 excavated samples i Fin,

Melinesin's  epsternmos
Five veurs later, he and Dr. Richard
shutler, Jr., uncoviéreol the same Ly
at Lapits in iNew Caledonin. MNow called
Lapita-sivle pottery (right), these orti
facts clearly trace the visits and
ed settlements of g maritime people
ong & Melanesian  route
‘lvnesin

extension

altempt-

moving  a
toywird |
Lapita potlery wis excavated [y Ty
Jens Poulsen in Tonga in . and
has recently found 1n Samon B1s
well—hoth in western Polynesia
Tonei is the longest-inhabited island
group in Polvnesia,

| 933 =ad

been

whilh rachiocarban

dates ns- enrly as 1130 B, Thus we

Che Comung of the Polvnesians

IR E=F BAN SELS

Kevs to Polvnesian ancestry, Lapala-sivie
pottery shards from lhe Keef Islitmils
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Awush in lacy surf, Hiva Ou's

heach of darvk solearie sand i3 ol

Froomonctd el thutfange now oy i

was when Folymestan voyagers first
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Samoy or Tomps some 2,000} years dgo

Li populalion tnereased and

peipedtizon for band and food
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pplermalient exodus siell wnder wa

solen Capt, David Povter of the 7.5
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the first true Polvnesians

[Lanzuase ties indicate that this mi-
pration continued vin Samoa eastwarnd
t the Marguesas, where the oldest
|

olvnesin have been found
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es evidence of a truly remarkable fead
L vovare to Easter Tsland, somie 2,401
milles awa in the face of previaling
winids and currents. Polvnesin's enster
mirst outpost, Easter Island 1s not onl

the miost tsobated mhabieted eland inthe
vacthe, but ik 18 also ondy 15 miles long
Assp<=inig s chances of beinge dis-
covidred by early Polvnesians, we ¢l

conclude only that then
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A study of excavated adzes, fish-
hooks, ormaments, and other arbifacts
indicates that Tahiti and the other
society Ishands must have been settled
soon after the Marguesas. Present in
formation indicates that Hoawan and
New LZealand were settled after a.n, 500
Kadiocarbon techmigues permit us o
assign tentative ¢dates to this entire
Pacific migration: entrv into West Poly
nesia about 1000 B.C., reoching East
Polynesia about the time of Christ, com-
pleting the occupation by A 1000

These gnewents were remarkable sey-
men, and no less skillful boatbuilders
o have shaped craft capable of such
vovares, Intrizuingly, artist-researcher
Kane suggests that the seagoing canoe
may have helped “shape” the people

"Itz design favored the survival of
persons with stoming, muscle, and nm-
ple fal to insulate the body from the
deadly chill of wind evaporation upon
spriav-drenched skin. Rigorous selective
pressures, oft repeated, mav explam the
phvsigue and large size thal distin
suish Polynesians from other equatorinl
peaples.”

Having reached the Pacific’s farthest
outpasts, the early Polvnesians pos
spssed the skills to retorn, 1t s doubtiul
that one-way, or “drift,” vovages could
account tor the éarly presence in the
Howalnnn Islands, for example; of
twenly-odd cultivated plants and do-
mesticaled animals of Tahiti and the
Yiarguesas. (Compuler sitmulations rule
out the drift theory entirelv.) Thus we
conclude that early Hawalans repeat-
edly negotiated the lonpest sea route 1n
Polvnesia, returning to Tahiti and then
again o Hawatl known as "Child of
Tahit"”

To reenact this feat, Herb Kane and
anthropolofpmst Ben Fimney have formed
the Polvnesian Vovaging Society. The
society 15 bullding a 60-foot Polynesian
double canoe, training a crew, and rais-
ing funds for the vovage and relnted ex-
periments. A< a Howalion event of the
United States Bicentennial Year, this
vaviage will celebrate the discovery and
sefitlement of Hawah, and serve to re-
capture the anique knowledege, skills,
and spirit of the Polynesan seafaring
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Provisions for sea: Moots, frails, mats,
dried fish, and water-filled gowrds { facing
page and key aboce) enabled (e
Polvaesiann 1D snrtity pasaapes lasking g
lomg o fwon months,

N shtrngey (o e sea, Davd Lt
fhelowe, right) recefves a Loflon on
Salawal, The physician-turned-mariner
visited the weslern Pacifie tale while
ritudying e vovaging techinigues of the
wcient Folynesiang, a fascinating
by Bhid begans on page 7T In Lhe
December 1973 GEOGRAPHIC, Dr. Leivss
told of his storme-lashed voyage from
Svidmey Lo Palmer Station, the first
iHe pasiage o Amiarctica
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Wind, Wave, Star. and Bird

By DAVID LEWIS
Photographs by NICHOLAS bpeVORE 111

HE OLID NAVIGATOR, Tevake,
wore the and silvered
mair of ame, and & serenity and
steadiness of eve bevond any | had
ever seen. | came (o recognize that look
in other master navigators of Polvnesia,
but none had qguite so farsesing a gare
as levike
In my elderly gaf ketch fsbjorn we
were pounding through heavy sens
somiw here southwest of the island of
Taumako, in the western Pacific's
santa Cruz group
No fewer than |5 people, including
sleepy children, walling babies, and a
new biride recently purchased with fea
ther money, occupled every bunk and
oot of cabin space, wedged n with
mats, ro pudding, breadiraomn paste,
myail nuts, and a sguealing prgler Tt
wis a scene out of ancent Polynesia
We were, in [act, reliving the Poly-
nesian past 1 had arranged this round
trip vovaee between two remole islands
stlely [or the purpose of learning how
Tevake's ancestors had manaeged to find
thelr wav across, and colonize, the vast
Pacthic (lcenn.
We had put out from Taumako be

Wrinkles

fore dawr, but the stars had not faded
before heavy clouds shut down. Not so
much as a ghmmer of the sun broke
!.hrnug'n. Then a 1|l|r'|‘1|.1~1"|_'-.' sguall swept
down on us, laving the lee rail under
and sending Ishjorn siudding through
the tropic downpour. The wind veered
northeast, east-northeast, finally south-
east. My sense of direction was para-
Iveed from the sguall’s onset. At each
subsequent wind change, | again lost
my hearings.

Yet, for eight solid hours, with never
a moment's respite, Tevake stood with
his feet planted wide apart on the fore.
deck. He held a lo Jop palm leal as an
umbrella, hissopping wel lavalava Aap-
pitg around his legs, concentrating in-
tently on the sea, unmindful of chill and
weartness, his only movement an acca-
zipnal gesture to the helmsman

He held course by keeping a particu-
lar swell from the easi-northeast, un-
felt by me, dead astern

“It is hoa hua dede tat, the sea wave,
he said "It Lt up stern without rolling
Boval, Must want for it long time, maybe
ten minute. It not there all time"”

Il mayv seem incredible that a8 man

Without compass or chart, Tevake pilots the author's ketch throwugh
Facific walers, velving on an astoumding knoteledve of stars, ceorents, and
earely percefplible ocean swells, The tradifipnal vovasng skills preserved
by the Santa CUriz [slander and a dwindling handful af other navigaiors
explarn, savs Dir. Lewes, how ancrent Polymesiany conld find and colonize
a comstedlation af tilands soatered guer 15 malizon sguore maies of ooeam,






board. He had made o perfect landfall
i the half-mile gap between them,
having navigated for 50 miles without
a single glimpse of the sky

I am no stranger to the complexities
I.|| ||.'!.'||'!|.{.'Iti*!ljl., |:!I|.|."I.'i iy 1.I:Il'|,"l." LEITh S
crosseid the Atlnntic sinple-handed and
circumnavigated the globe Im 71 cata-
maran, Nevertheless, Tevake's feat im-
pressed me greatly. He had unerringly

Wind, Wave, Star, and Bird

passed the stern test of lundfall using
anly the skille of hic ancestors

Devoid of written langunge or any
mstruments, gutded solely by their
senses, the early Polvnesians ranged
over an area bigger than all the Soviet
Union and China combined (see the
suppiement map, Discoverers of the
Pacifie, distributed with this issue) For
vears scholars have debated whether
this vast area was settled mostly by
accident—by windblown castawavs, by
people wandering blindly—aor by navi-
pationnl =kill of the first magpitude.

There is no longer any debate in my
minil

HOUGH I AM o New Fealander,

the most memorable vears of my

childhood were spent in a mininture
Fahiti called Rarotonga There I at-
tended a native school and lhstened
enthralled 1o my Polynesian cousins re-
telling the glorous sagas of the ancient
captains—Ru, Tangiin, Kartka, and
Kupe. the legendary discoverer of New
Zealond, southernmost lond o the
Polynestan | nangle

Years later the irresistible ocean lured
me awiy from the respectable ife of a
medical practitioner in England, and |
became obsessed with the mysteries of
I'Illli:rllll'!-il.-l.ill '||'I.'I:|.'I,iﬂf|'li.[

In 1965, armed with a knowledee
gained from the writings of early Euaro
pean explorers and missionaries, 1 set
out to follow the traditional (and arche-
alogically confirmed) migration route
from the Tahitian archipelago o New
Zealand, by wav of Rarotonga

“=atl a little to the leit of the setting
sun in Movember,” had been the lepend
ary. Kupe's command. In a catamaran
cialled Kefiw Moana—"Ocean Spray” in
Maorni—I followed his directions

Navigating entirely without instru
ments, steering toward stare setling in
the southwest, and wsing the sun nnd
swells as addittonal directonal suides,
as Kupe must have done, | reached New
Jealand after 35 dave at sea, 'with an
error in latitude of only 26 miles

Thus: 1 proved to my own satis
facton that ancient tradition was cor-
rect. But a far greater surprise still
awaited me. | wis visiting in Tonga

749
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Mother's deft hands weare away Ui
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i snspended cradle (below). Seagoing
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Tudonesia o Micromesig cemturzes
ifgii, ol fetr mitdcd e frcd ¥ ||-,.- NSERIES,
oy hanes, Lowch timy Satowand
Somie exland mewm orar walches

s frstemig of prosperity, bul they
o mol mied Lo EMot—aithic

&8585 cave—soanad freme of 1y

some months after myv New Zealand
vavage, and chatting one evening with
a cutter skipper named halonl Kienga
[ asked him for fidvice ahoul traversing
his reef-strewn archipelago

“You head toward that star,” he said,
pointing to a member of the constella
tion Len, “and when it has moved too
hirh and too far-to the [EL vou Iolow
the next to rise from the same poInt an
the horizon. Then the next, and the next
and eo on untt] dawn. This we call ka-
vernea, the star path.”

| was flabbergasted. What I had as
sumed o be long-lost knowledige was
being expounded in practical detaill
The millenmiums-ald art of Polynesian
navigation sl hived!

Enlom went on, illustrating by mao-
tions af his hands the shape of the waves
| should encounter. “There are three
seas between here amd Nomuka By
recogniznng which sea you are in, vou
will know how far vou hoave traveled,
even on the darkest night. These things
my father taught me”™

I Kalont still knew and used these
anclent arts, surely there must be other
'-'-!.1'|I|t"'- whose lore could bhe 'I'I".|'I|:'-|
and saved

The Austrabian MNational University
provided a grant, and with my son
Barry, I =et ont to find the surviving Pa-
erm. |

hoped 1o learn to read, as they did, the

cthe navigators and sail with 1

messapres inscribed nbghtly across the
“roof of vovaeing” by the slow-wheeling
stars, and by the ocean swells that
marched rank on rank acrnss the lonely
wastes beneath

We found such men and learned their
ckills. And. addly enough. we found
many of them not 1n the central 'actiic
—the heart of Polynesia—but in out-
lving island= to the west, in the Gill-
berts, the Carolines, and the Santa
(ruz chain

I had heatd many reports of the
veteran navigator Tevake, of the Santa
Croz Islands, "You will just have to
chance fnding him,"” sadd a8 distruc
officer on Guadalcanal. “"He may be
pnvwhere. He has onlv an outriggerless
duzoutl now, bhut even 1n this—and as
nld as he i5—he can't rest from the sea
He s forever roving the archipeiago

=

"'l |_|'|.|-. .'.'.'!i|I Irl-'_ i .1" |_.I |-.'.r.'|| II :II-I .'_'.lrilll.ll..l. |r W "



and far bevond, sz far as Tikopia”

As luck would have it, I caught up
with Tevake at his home island of
Niflol, a strip of sun-bleached sand
overhung with palms.

He was a striking figure, his wrinkled
face distinguished by that sea-formed
gare. He agreed to take choarge of Is-
brorn, sailing her first to Taumako to
pick up a bride for his son, and on a
second trip to Vanikoro, about a hun-
dred miles distant

[ hod been duly impressed on the
vovige to Taumako by Tevake's ability
1o detect surface currents and compen-
sate for them Usaally thev are no more
perceptible to a seaman than is the drift
of o free balloon to its sccupants. Long
ago Polvnesian navigators correctly
deduced that most Pacific currents fol-
low the prevailing winds, Once a vovage
had been accomplished, the mean set of
the seas would be known, and passed
an through the generntions

Vanikorn, the waves were persistent

and steep. Tevake smid this indi-
cated a current flowing a little east of
north, and altered our course 157 to the
right. He maintained that heading by
xeeping the brilliant star Canopus on
our port bow. In the 3 am. darkness,
surf breaking to port revealed the reefs
of Utupus, a reference point we would
have missed by a good ten miles had
not Tevake corrected for the current

On our trip back to Nifileh from
Vanikare, fsbjorn pitched and wallowed
clumsily along beneath the cupremely
indifferent tropic stars. Tevake stood
thoughtfully by the rail.

“Of course," he said rather hesitantly,
looking back at me over his shoulder,
“vou must know all about te lapa™ 1
truthiully demied knowing anything
about it at all.

“Then look.” Tevake pointed over
the side. ¥No, not on top, deep down.
You see him all same underwater light-
ning.” The phrase wne apt. Streaks,
fiashes, and momentanly ddowing
plagues of light kept appearing well he-
low the surface Tevake explained that
e lapa streaks dart out from directions
in which wslands lie The phenomenon

"H OUR SECOND VOYAGE, to

Wind, Wave, Star, and Bird

i3 hest seen eighty to 4 hundred miles
out ond disappears by the time a low
aloll is well in sight. He stressed that it
was futte differemt from ordinary sur-
face luminescence. Tevake told me it
was customary to steer by il on over-
cast nights

The fallowing night after we hove Lo,
lowering our sails to await daylight be-
fore threading the tortuous Matemn
reefs, clouds made the darkness more
intense and te lapa more obyvious. The
Hashes Hickered along two distinct
bearings. One series, Tevake averred.
was “from"” the volcano Tinakula, the
other “from" Ndeni. Morming revealed
the lofty Tinakula and Ndeni, both
atiout 20 miles pwav in the directions
Tevake had indicated

What can be the nature of this sign?
Oceanographers sav it must be a form
of bioluminescence, perhaps triggered
by a backwash wave. At any rate the
learned  Gilbertese pnavigator Abera
later described to me what he called te
mate in terms identical with Tevake's,
and the Tongan Ve'etutu spoke of the
“glory of the seas, wlo ‘o ¢ tahi," which
wias clearly the same thing None of
these have, as far as [ know, ever been
described before

| said good-bye to my friend on his
hoame island with the perfect cone of the
sacredl  volcano  Tinakula  |leoming
against the skyv. There was something
symbolic in the ald navigator’s parting
words. Pointing up at a crcling tropic
bird, he spoke with pride and regret:

“My pame, Tevake, same az his One
time I voung and like him T go far and
free”

HE SEARCH CONTINUED as
Th-l':jmﬂ plied the seas to Tonga It

and Samoa lie in the heartland of
old Palynesin

Tracing the earliest settlement of the
Pacific, scientists conclude from studies
of artiflacts (particularly g widespread
archaic type al pottery called Lapita
ware) that it was launched from some-
where in the islands of Southeast Asii
Throvtgh the millenniums, migrations
swept generally eastward across the
ocean, but ultimately the waves spread
toward almost every compass point—

=
L 1Y



-

as far north as Hawaii, as far south as
New Zealpnd, even westward agnin Lo
the so-called Polynesian outliers in
Micronesia ond Melanesia

The obscure people who made Lapi-
ta pottery teached Tonga hefore 1000
B.C. There, and in Samoad, they settled
down and developed the language and
culture we now call Polyvnesian.

From its cradle in the Tonga-Semoa
region, Polvnesian culture began 1its
spread over the Pacific about the time
of Christ. When Europeans arrived
same |5 centaries later, they found Poly-
nesigns occupyving a vast triangle that
covers almaost a fourth of the Pacific

maran RKReky Moawa, 1 called at

Easter Island, a possession of Chile.
An islander named Teao remarked
“E hoa, David, riva riva te pahi—
Friend David, vours is a fine vovaging
canoe” The words were much the same
as Lhe Maori spoken in myv New Zea-
land homeland, 4,000 miles away.

How were these ancient master mar-
tners able to strike so far aheld. never
knowing a compuss of a chart?

Part of the secret, as the cutter cap-
tain kalon Kienga had so unexpectedly
shown me, was by steering down the
star path, kaveinga; picking-a star that
came up (or sank) in hne with your is-
land target, and then steering toward
thil star and its successors

“A compass can go wrong, the stars
never,” declared another Tongan cap-
tain, Indeed the points of rise and set of
stars do provide a directional compass
every bit 43 accurate us the magnetic
instrument—that is, for a Pacific Ocean
expert who carries o map of the heavens
in his head

| was to find star-compass technigues
still practiced over much of the Pacific
| was even more impressed, however,
by the sland navigators’ uncanny abili-
v o steer by wave molion—swells pe-
flected from 1slands bevond the horizon
The skilled navigitor comes W recog-
nize the profile and charactenstics of
particular ocean swells as he would the
faces of his friends, but he judges their
direction maore by feel than by sight,

Almost literally he “steers by the sent

sl.'lll‘lr‘l.E YEARS AGO, in my cata-

of his pants"—sensing the ocean swells
through the scrotum.

The complex patterns produced by
swells reflected and refracted among
the islands are recognized by navigators
throughout Oceama The Marshall Is-
lunders illustrate the process using so-
called stick charts as teaching devices.

maore sophisticated navigational com-

cepts that were restricted to selected
initiates. This closely guurded knowl-
edge 1s the hereditary property of navi-
gutor families such as the Tuits (both
the name of the family and the title of
its heaid). Early in the past century, the
Tuita Kahomovailahi, or Kaho, guided
i lost roval flotiiln to safely even though
totally blind {pages 765.9).

“There are secrets only 1 and the
devil know," Kaho had claimed, and 1
wondered whether those secrets had
eone with him and his descendants into
the grave. Through the kindness of
Hiz Majesty King Taufa‘nhau Tupou
IV of Tonga, T was introduced to to-
day's distinguished Turtis.

There was Fe'tloakitay Kaho, the 87-
veur-old grest-grandson of the blind
Tuita himsell, whosée moclest home, -
tle more than a shack, wos adorned with
the faded signed photographs of the
European rovalty who were his friends.
[ met the leading Tuitd, with whom | sat
for hours cross-legged on mats before
the kava bowl: and finally Tonga's most
distinguished traditionalist, Ve'ehala,
governor of Ha'apai. Together thev re-
vealed to me the (ragments that re-
muained of their jealously guarded lore.

Vie'ehaln explained how  overhead
stars were once used to determmne lati-
tude. “That star.” he said, pointing up
at Sirius, “when it rises to its highest
point in the skv, will stand directly
ghove YVanua Levu, the second island of
Fiji. When it is right over vour ¢anoe,
yvou know vou have reached the latitude
of Vanua Levu.

“Such a zenith star that points doten
to an island we call a fanakengo star. It
is quite different, of course, from a ka-
velnga compass star, low down on the
horzon, that vou steer by.™

| had long suspected that Polynesian

Ih" TOMNGA 1 became aware of even

Nationul Geographic, December 974



spafarers satling to tiny, distant islanids
“expanded” chitficult
frst steering for whole archipelagos,
piided by their knowledee of land
clouds, hird zones, altered swell pat-
terns, and the like

Verehala now confirmed my theory
He gestured toward a dim line of very
high tries. “You see those puRo troesr

such tarpgets by

We have a Tuita navigator's proverh
that says, ‘It 15 enough that we strike
the rotdd ol puko treées. You need not hat
A parficolar tree. In the same way 2
CRAROE .':[ll.-l:iJI wotild aim [or the micdle
of the group. mstead of for an individ
pal 1sland.”

RO

“canoe
westward, toward

TONGA 1 AIMEL my own
salt-stamed old fsbjorn

Micronesia and
the scattered aprchipelagos of the (al
berts, the Carohnes, nnd the Marnanas,
All seenes of intense fghting during
World War I1. There we have a unique
und priceless window into the seagning
past of the Pacthc: there the navigating
arts ol Polynesia survive as nowbherg

else. Probably this 1s because the Euro
pean impact was felt in Macronesia later
than in Polvnesia proper, by about n
CEMITUTY

Passing through the Gilberts, 1 heard
tdings of a great bonwrua, or voyaging
canoe, bemng bullt on the remote atoll of
Aranuka, and promptly changed course

tir off the

II|"I. hiny I'Ill'l.ll' atoil . I -
ever, the fnnging reef. lashed by burst
g swiells, lioked unassatlnble. A fish-
Ing canoe with two men came by, Une

il Lthe mie P ||"-|.4|'r:|,_ ok el ||I'|'.'l1l|:|'-':"|'-' VT
and shoak his head. explaming that only
L light canowe could surfl over the reef,
e ol high tide

“But I can take vou ashore
lered. “You swim mood 7

' he of

into his macking
i the

| ekiera nnd |

I vlambered dows
canoe. A lew =lrokes took s
break of the surf,
slipped over the side and wnited

“Now swim!™ | laynched forward at
full speed. Domed coral heads came in
ta viiew boneath the swirhne backwash,
and my feet touched the reef

*Hold.”
climbed, tottered, collapsed 1n & welter
of canscuding foam, and=ent metumbhng

W hit e

el Tekierin but o wave

i [Fbid 14 FVe, S fdl r.l".'|.|I ..F|!|'.'||II

npside down. Twice more | was somer
saulted before | hauled myself,
|.l|I."l:'|LI'|'_'_ onta the drv reef

Once nshore, |
Wrge meetinghouse, the maneaba, with
wtched
feel above the ground and a roof that
'-|l.1:'I'I| |.|||'r'l..:II-'I| L) 8 OS50S O mHs-
sive beams a full forty feet overhead
I e trade wind blew cool through the
lofty building

Fhere | was greeted biv the villagers,
who prinmed az Tekiern mimed mo

it ane

wiis gscorted to the

eaves that stood only four

|

(zood to the bare bones, a fredhly cauelt

Ash makes o tasty unch Ffor o Nataria!

viingster. dchooling mmcludes reaiding,
wrtling, ariliomelic, and wavipglion, Towering
SHel gniestions as whnich stavs Lo vleer by

witen sariing fhe

rO0 miles from Yap to Dtk



With monumental patience,
a Satauwl camoe maber shepes a
piddle with a xteel ads, o Loxk his
forrebears performed weth toals of
climishell or slome. fn e aneiend
mirener, siapbutlders still coulk full
Manks with breadfruit sap (below),
after heating & with burning sennit,
a covd made of cooomul-thusk fibers.
Brosded three times by satlors in
the canpe howse (right), sennil
beciomes rofe for shop's vipetnyg, sfout
rmough for the I100-mule vound btrip
befiween Satowoal and Sarpan. The
mittakory for Rese tovages enfov
vialny higher than ixland chiefs

acrobatics on the reef. A feast of mari
nated raw fish, taro, and cooked pan-
danus served on shiny leaves was
washed down with palm todds

The great vovaging canoe | had come
to see wis a glorous thing, traditional
in every way., The planks, hand-sawed
of the island from local te itai trees;
were lashed together every few inches
with cord made of hand-rolled cotonut
fibers. The ribs were bound in the same
manner, and sticky breadfruit sap sup-
plied the caulking. The massive out-
rgger foat measured 23 feel

Though anly three-quarters planked
up, the baurua was already a thing of
peauty, with shim graceful lines, long
curved ends, and the promise of great
speed, strength, and fexibility
crall would be used to carrv people to
nearby islands to take part in communal
events It had not ocearred to anvone
thatl navigational Instruments or chorts
might be needed

It must have been in such vessels that

;1II

Pacific Islanders had made their great
viovages of discovery and colonfzation
They date from the advent of the New
Atone Awe, when newly developed
heavy woodworking tools made it pos-
sibile to adz
trames of bodts, st a3 bark or <kn

anks= dnd ponn Lhem Lo the

had been sewn tn earlier times

The swift and capacious vessels al
the Lapita navigators were probahly
httle changed bv Captain Cook's day
In 1769 he recorded canoes “much
faster” than hiz Endeatvour

Most were §5-10 6-Toot V-=ectioned
cradt, built of wide: planks lashed to the
frames with sennit and caulked with
hreadiruit san Holstinge their mat sails,
they could cover 100 to 150 miles a das
N Gpen-sei conditions. In Pobvoesia the
double canoe was the preferred stvle; in
Micronesia, the single outrnigzer. Both
were constructed with adzes of basalt or
clamshell, drills fashioned from shark's
teeth ar <hell

With Paolvnesinn ability to preserve
food for long pemods, & eange of 5,000
HE wWinds was
[|-|-1-=I'r||1‘ [or these gread CAnoes—ample

miles 1n not-too-unfavora

tor exploratory probes eastward
The PPolvnesians generally  sailed
irito the (Condinued on page T71)
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Pathiinders

SEVEN PAINTINGS BY
HERB KAWAINUI KANE

ASTWARD INTO THE UNENOWN,

Samoans spearhead one of the great

maritime ventores of all ime—the ex-

ploration and settlement of Polynesia
In wooden camws stitched with cocontit-
fiber rope and neged with sails of woven
leaves, these mariners who knew no instru-
ments mavigated 2, 100 miles and made thidr
landfall st Nuku Hiva in the Marguesas
around the time of Christ

Within a millenniym their descendants-
homing in on undiscovered slands revenled
by such slight cues as the flight path of a
bird--had found every habitable speck of
land in an ared of the Pacific bigger than
Worth Amerlea and Europe combaned.

In this portfolio, Howaiian artist Herb
Bawninul Kane (KaH-nay) depicts Polyne-
simn sagas of herode exploration and venge-
ful battle; he also portrays the canoes and
navigational technigques of Cceanmia in the
map supplement, Discoverers of the Pa-
cilic, that accompanies this issue.

Limned in volcanic rock on Hawaii, -a
petroglvph (below) shows the sail used by
ancient vovagers of that lsland chain
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An octopus leads Kupe
to New Zealand

URFING SHOREWARD an ime Pacifi
rotlers, the sea rover Rupe and his follow-
ers behold the mountainous const of North
ksland, MNew Zegland Their  2,400-mile
vivage Dezan in pursull of a thieving octo-
g, tradition tells, and ended with the

diecovery of Polvnesin's largest lnndmass

The octopus stole Rupe's bait while the
slander was fishimeg near hi= Kalaten home
hupe became so enraged that he set out in
pursuit of the beast, which fled all the way
1o New Zealand. Kupe finally slew the mon-
ster in Cook Strait and returned to Ralntea
o tell the people about the great =land he
had foundd. (Mhers retraced lis roate, “to the
left of the setting sun in November,” and
colonized the new lnnd
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Ru selects a star and
discovers a new land

ALM AND COURAGEOUS in the
midst of a storm, the navigator Ky, arm
cutstretched, asks the sea-pod Tangaroa
{below) to clear away the clouds so he can
see his sulding star and set o course toward
n new wslgnd
Descendant of seafarers, Ru was choef
navigator of Raiatea gt one of the tmes
when population had outstripped food re-
sources “The vallevs are thick with people,”
he told b family. "1 have selected o star,
and beneath that star there
14 & lared that will provide
us with a new home.”
Hiur's brothers pmd wives
protested that they Ieared
thie perils of the sea “That i=
woman's talk,”™ he responded
1. Ru, know the wavs of
the sea. The winds and the
currents are open and known
to mie. Fear niot and 1 will
take vou to a larger and
better land than this."
Lecend does not recard how
Ru knpew that he would find
lanel, but hic confidence cabmied
his family's fears The clan
departed in & newly budlt
cance colled Te Pua-arikr—
*The Chiefly Flower." With
Ru and his relatives went
twenty maddens chosen for
virtug, strength, and beauty
At sea they encountered A storm
that raged for three dovs and

]
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nights, With his crew near panic, Ru finally
inviked the aid of Tangara 1o return Dis
guiding star to view

The clouds parted (right) and three days
later, =0 the story goe=, Ku and hus company
landed at Aitutaki, whaose inhabitants sl
celebrate the achievement of the island’s
legendary discoverer in song and dance







The “Relentless Punsuen
finds his quanny

s, L IITEREL o o [ el T
St- ERING REVENGE, the Tahitinn chiet Al
Lutapy storms ashore af Karotongs to
battle his n
e

half broathér T iR &Nl e &

b utapn, whose unre
wan Rartka The dispute begnn, savs the  earned lim the o f th '




Basalt adzes, unearthed at the Rarotongan
Avarna, include o Samoan bype
iupper). It perhaps dades from the 13th
cenlury, pbout the time of the glliagnee

pepy
LkEsd g o

PR U LA e 1 2 ' i L
between Tangita and the Samoan Karika.




Kamehameha battles Ca el bt W SR cupaBil
fon Hawail

1J\tht€ CANOES COLLIDE v the cunch POCL S MM, Or sacred power, asinst U
I combal during the battle of Mobkuwo- TGV

had, g duel for power between the Hawaiian Clad in feathered capes and helmets, rmval

chielfs Ramnwhomeha -and his cousin K iwalnio hiefs clash Chne clasps in his left hand a
While the chiefs and their warriors engnge lagmer of Rawdila wood rimmed with <hark '
rach other an lnnd, thistr Qeots Blerally shie testh, o fearsome weapon callied

it out nt sen vy o the shark, Heneath, a brawn

Lol one of hamehiamelu s canoes, ieh LT NArTiEs 8 SPWUEr



hoamehameha's canoes puldvanced in s line
that stretched from beadland to beadland
cff a beach called Mokuohm, overwhelming
the enemy. In the bitter fighting achore Ki-
willio fell, stunned by o stone Trom o sling
e of kamehameba's Dewtepants, himsel
wirinded, dispatched Kiwalao by slashing
his throat with a kel o mand
v in this 1782 battle spurred the
umbibiouns Kamehameha (o o guest for King
st of all the Huowanan islands, a goal he

il nttained m 1510
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“Tell the king we ane
in Fijian watens

HE YEAR. pbout 1820 The event. the

return of King Taufa‘shau to Tones after
& tattooing ceremony 0 Samoa that solem-
nized hiz comine ol aee. 1he lncation: some-
where south—or was it west or eastf—iuol
samioa. o one knows The kmgs noviga-
tory hve ot thetr way, In dire puzeiement
the navigators murmar among themselves

In another cance, the aged and blind
K oho—Tuits Kahomovailahi—a navigator
of low mank, asks his son Po'ol. "Wha ane
they savings" The boy repbes that the navi-
gatars are lost. Kaho orders his canoe tarmed
into the wind. As the sail luffs and the vessel
slow=. he climhs onto the starboard huoll and,
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held fast by his son, s b hared into the
w69 (rightt. Then he announces, “Tell the
kinpg we are in Fijian waters."”

"That = the old blind one” the Kings
naviEators soodl 1 dishelied

"“What should we do?” the king himzelt
asks Kaho, “Our food and water are almiost,
finished,”

hahi reguests the locution of the sun
['hen he savs, “Tell the king that when the
sun 15 in the middle of the sky he wll see
land.” A few hours lnder the lonilin feaches
Lakemba, an sland in the Law Groop easi
of the Fijis. In pratitude, the king makes
bashi his chiefl naviisalor and g noble. From
this trme, he and his descendants  become
knovwn as Fafakitshi—Feelers of the Sea

Almost 150 wears Inter Rabo's great
eranictson revesded that s ancestor’s act of
ouching the ses was destgned o impress
the supérstitious Tongans. Kaho knew land
wias near because s son had reported to
mim the presence of a fish-eating bird that
never ventures far from land ]










(Conmtinued from page 754}  wind by
tacking, coming about and changpng
the side of the sail presented to the
wind, as modern zailors do. The Mi-
cronesians (and the Polynesians of the
Tuamotus and some western island
groups!  changed
MHﬂ' ““ course bv shiftine
f the sail from one
m all. Bim end of the canoe to
¥ the other, with the
same side alwayvs o
the wind. Thus the vessels were “dou-
ble ended,” with bow and stern having
the game design.

Both outrigeers and the method of
tacking by changing ends seem to have
originated in Indonesia. Thev spread
not only eastward into the Pacific but
alto westward across the Indian Ccean,
as far as Mnadagascar. In An. 77 the
Roman scholar Pliny the Elder de-
scribed ships from Cevlon as having
“hows at each end.”

I wonder what Pliny would have said
about a canoe of stone. I had heard of
oneé on the sland of Beru, not far from
Aranuka When my son and I reached
the 1sland and located the “stone canoe,”
it proved to be a teaching device thut |
had neéver before encountered. Built by
the father of the navigator Temi Rewd,
and modeled on one his father had
made, it was a simple array of stones
enclosing a larger flat rock. The origin
of the device has been Jost in time

Rewi's son sat upon the central stone
imagining himself in a canoe, while his
father taught him the star paths and
currents of the southern Gilberts A
little later, the “cance™ was used to rep-
resent an island, By their size, <hape,
and angle, the stones at the four corners
represented the swell patterns around
the island. The tallest, for instance, de-
picted the main swell from the east

Rewl lowered his voice, “Look under
the =zeat stone” There, hidden from
view, was a rounded lump of brain
caral. “This secret stone,” said Rewi,
“represents the sea-god, who is the most

important of all. He helps us sail over
the sea because he rules the sea"”
After leaving the hospitable atoll of
Beru, I found at Tarawa, also in the Gil-
berts, a wiry old tia beraw, or man for
vovaging. His name was Iotlabata Ata
and his ultralight 30-foot cance was a
pertectly balanced sailing machine, out-
rigger alternately flying airborne and
sticing clean through the waves.
Totishata took me on a vovage from
Tarawa to nearby Muiana to show me,
when we were well out of sight of land,
how the massing of trade-wind clouds
over the invisible slands, and their
breaking up as they drifted downwind,
mdicated the position of both atolls
Though their lagoons lay below the
norizon, | could see clearly the green
reflection on the undersurface of the
clouds, and pointed it out to Totiabata
“1 did not wish to embarrass or insult
vou by mentioning this green.” he said.
“For after all, you are a navigator, of a
kind, vourself—and even Europeans
natice this ohvious sign.”
| was somewhat chastened as 1 con-
tinwed mn sbjorn to the Caroline group.

Izlands of Puluwat, Satawal, Pulu-

suk, and Pulap retain an entire
traditional blue-water voyaging soci-
ety. Oceanic vovaging without charts or
instruments persists as a way of life. Of
Puluwat's 400 people, 18 are trained
Ppaiu, navigastors with status higher
than chiefs. In a recent 16-month
penod, Puluwat’s 18 big sailing canoes
made 73 interisland passages.

In such a setting, one might expect to
find an exceptional navigator. 1 found
him seated in his canoe house, a man of
only 46 who had been initiated as a
navigator more than twenty years
eirlier and had roved through the cen-
tral Carolines ever since. His thighs
were tattooed with the traditional
mark of the sea, leaping porpoises,
and his shoulder with a more modern
emhblem, the Rising Sun of Japan.

AL'DHF. in all the world, the Caroline

Old man of the sea, Yaleilei once rolled the sennit and swoung the ads,
helping to butld the canoes he vovaged on. Now locked 1o the land, ke
passes the day in g Satowal canoe honse and looks longingly totoard the seq.



His name is Hipour, and he i= now my
“nami brother.” Together we made two
vovages—a relatively short one in Hi
pour's canoe to Pulusuk in the Caro
lines, and a six-dav journey in fydrorn
to Saipan in the distant Marianas tha
confirmed mv rediscoveries of ancienl
navigation techinigues.

H'IT'u"II_'I'_' 5 .;-1-i_-ll| VOVAZTINE CANOE Was
moored in the lapoon, cocooned in
mats to protect it from the sun. Un-
wrapped, it= tall red-and-black sides
swepl up in bold sheer lines toward
identical bow and stern. Massive cross-
heams supported an outrigger Hoal

Though Pulusuk lay only 40 miles to
thie south, no seamanlike precaution
was nevlected The muscular tattooeda
Islanders put aboard spare poles, spars,
colls ol PO, and hanks of cord, Mext
the mast, vards, sail, and steering pad-
dle were loaded. and Gmally food flor
our crew of eight. buskets containing
leaf-wrapped bundles of freshly cooked
breadfruit, as well as sour fermented
breadfruit that would keep for ten days
aor longer. Drinking coconuls were
tos=ed into the canoe, along with those
indispensable instruments, the ballers

Hipour gathered m the rope that is
the main means of steering; his son-in-
law Teruo took the helm, and we slipped
out of the shelter of the palms Lo where
the sail felt the thrust of the trade wind
'he canoe leaped forward into the sea
wrack frothing in the channel and por
poised over a dozen lines of rollers until
it was well clear of the land

Hipour kept the two main Puluwat
islands, Alet and Puluwat itsell, just
I"|'-.'I_'FE,I:.-|IIZI'..': ARTELIM Hl‘ .:.J"l'..'-l-\'l'."l [T1iE .]"”.'
three i1mportant swiells that were run
ning, the mast helpful being the Big
Wave from Altair (8'%° north of east)
that we held on our beam

\s¢ the land dropped far astéern, a
crewman stationed at the mast notid
the sun's exact helight at the time of the
iwland's disappearance

Then we were glone at <e#a, together
with the slow-arching sun, the wave
lines. and the seabirds. Yet these aliies
ensured that the canoes :'-'-.L"El[f.l_'- X
In the lap of leaming, a boy wolches tending track was as precsely known

s coconul meal, dedftned for d cooRing as if drawn by the most sophisti atied

srice, (5 grated indo a boaed instruménts. Had we satled by night,

I ) ‘Il-lllllllrillll. ':.rlulli.lr:||.'|ll-|. |rF'.'|:| fl':l-:l'l III.'I :|—|I



our star course would have been a
shade to the left of the Southern Cross
risen midway to its zenith,

“We sail this way," Hipour explained,
“to go around Maihun—Reel of Spirits
That Eat Canoes.”

Trolling lines were put over the
stern, and before very long fish were
flapping in the bilge among the bright-
green drinking nots. The first few
caught were caten raw, with handfuls
of breadfruft. Later a crewman lit a
fire of dry coconut husks in an alumi-
num pot half filled with gravel; more
fish were thrown on the fire, without
gutting or scaling, and quickly scorched
before being eaten.

I lny down on the rough-hewn planks,
pulled a mat over myself, and went to
sleep, and thus missed the first sighting
of Pulusuk. Evening was near when |
awoke, and the atoll was growing larger
minute by minute. We had averaged
44 knots

The moment the canoe glided
through a gap in the reef, a line of men
waded out, took hold, and guided her
to A sandy moaring. Under a sinking
quarter moon we splashed ashore and
seated ourselves cross-legeed f(acing
the Navigator-Chief Beiong and Pule-
suk elders to go through the rituals of
grecting, while curious women and
children peered shyly out at us from
around cooking fires under the palms

HIEF BEIONG proved to be a

gentle-mannered, quietly impressive

man. “How could some men have
been so foolish as o forget every reef
and island under the stars?™ he asked
when he learned of myv mission. “Here
we have not forgotten. For a navigator,
it s 4 matter of dignity to struggle up-
wind for five days without compass to
Truk for cigarettes instead of waiting
for the big ship to armive.”

He told me the storv of a canoe from
the island of Wolead, also in the Caro-
lines, which had been storm driven far
to the southeast and headed for the
nesrest  landfall, Kapingnmarangi, &
remote Polvpesian outlier

“They knew the star course,” the
chief said, “but none of the crew had
been there before. When they landed,

Wind, Wirve, Srir, and Bird

they could not understand what was
saidd, for the Kapingamarangi tongue
wis quite different from their own.”
Had thew truly reached Kapingama-
rangl, or were they somewhere else?
Being navigators, they were too proud
to ask. Instead they lingered for nearly a
week until they heard children at play
mention the island’s name Then they
sailed home, their dignity unimpaired.

pour’s island of Puluwat—where

we began planning an ambitious
round-trip vovage of more than a thou-
sand miles,

An ancient sea route had been kept
open between the Caroline and Mari-
ann wrchipelngos from time imme-
morial. It had been abandoned after
Spanish massacres in the Martanas in
1686, Although later cautiously re-
opened. the old trade route had appar-
ently not been sailed since earlv in this
century.

The Carolinians had retained mem-
ory of the sailing directions in their
songs. Could Hipour retrace the route,
using only these word-of-mouth direc-
tions some three generations old?

He accepted the challenge with en-
thustasm. The trip would be made mIn
Isbiorn, We unshipped the compass
and stowed the sextant. the charts, and
our wristwatches below. The crew con-
sisted of Hipour in command, Ulutak
the interpreter, and Barry and myself as
unskilled labor. The route was the tra-
ditional one—to uninhabited Pikelot, a
hundred miles to the north, then across
500 miles of open ocean to Saipan,

We zet out from Puluwat in the late
afternpon. The land receding astern
was watched intently, to assess the di-
rection and strength of the current

Within the main Carolings vovaging
area, the North and South Equatorial
Cuarrents approach each other, both
flowing strongly west; they are sepa-
rated by an equally brisk equatorial
countercurrent that runs m exactly the
oppaosite direction. Since these streams
continually vary in width by gs much
as a hundred miles. and transitory but
strong recurving segments flow be-
Iween them, the set at any onbe time

WE1 TOO, SAILED for home—Hi-
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774

Towering waves menacs ¢ Safaual
advigeer on a stormy rvide to distand
Saipan. Topomes anxiously. searches
the seeliy whele Belmeman Kaboy
stamds on the steering paddie for
leverage agairst the roilimg Seo
Time and again [ Ueonpght we'd
he moeamped,” veporis pholographer
Nicholox deVore, “bul the crew knew
exactly what they were doing.” After
mente Aeavong dovs in forbidding squalis,
clammry for, omd winds ay high as 50
knots, they maode the Saipan londfall

may be north, south, east, or west—and
can change withoul warning

Hipour knew alternative star courses
for every possible current. He began by
using the famous Pleiades a3 our guide.
When that star cluster set around eleven
o'clock, we kept the Big Dipper and Po-
laris aligned with appropriate portions
of the rigging, about 20° hefore the star
hoard beam

A little before dawn [ noticed a brizhi
star that was strange to me, Nudging
the dozing Ulutak, | asked what it was



He repeated my question to Hipour,
who gnnned and rephed, unexpectedly
in Enghsh, “Satellite!™

A shout near midmorming announced
that we had passéd over a deep reef,
which wias revealed by the highter blue

nf the sen
ward, and we streamet
astern, so0n a dorado was Bappine on
deck, followed by a larpge barracuda—
or rather its head and formidable jaws.
['he body had been sheared clean awny
by a single hite of a shark

H':;mur CHOTE AWAY wesl-

nzhing lines

“Uw!” velled Hipour, miming great
pain. He rubbed an old puckered scar
on his thagh, legacy of a shark that had
aitacked him as a bov while he was
spearing fish off a reef

An hour later Ulutak raised Pikelof
ahead. We had sailled o hundred miles
to i peerfect landfall on a 500-vard-long
speck in the sea Because of the safety
screens provided by the series of deeply
sguhmerped reefs and the zone of hom-
mg birds, the navigation is regarded as

routine. Parties frequently sail from



Turtle kabobs—#nlestines skewered
o coconud fronds—Drol oter g
rrackiing five a5 Lhe Sovagers B0 Sdipan
ftole wp on West Favu, fust one day
oul af Satawal, hoping for a
favarable wind

"We traited o week,” lamenis debore,
wie labeled the furtle snnards ax
“erunchy, juicy, and very laxiy” 1he
main course, the vest of the turlle,
roasts beneath the coals

Heve Mie vovagers also ook [
apportunity to polch the leaking
hill of the Pacifica, one of twwo
canoes o make the journey, They
foided the boal axhiore by oo
arer a bed of cocomut-leg rollers

Puluwat to Pikelot on the spur of the
moment, while drunk on palm todds
| hey alwavs armive

Toward sunset, we reluctantly issued
farth into a wild sea, using the motor to
assist the drive of the canvas. Suipan’s
actual direction from Pikelot, said Hi
pour, was a thade to the left of the sel-
ting Little Bestr position, or about 345%
[Laving off this bearing on the chart
after our return, 1 found it to be almost
precisely as he had said-—344")

But this was not 1
for Saipan. We should encounter a wesi-
roing wind and corrent the whole way,
he had been taughl: counteractne these
in moderate winds would call for a
heading toward the North Star. How-
evVED, 1IN sirons winds such s we were
encountering, it had been customary to
make an even greater corréction for the
firat hundred miles or so

CDur course for the moment w '"|'-|i|'I.
therefore, be toward the rizsing Little

¢ Sleerng course




Bear, 10" or 12° east of north, although
Saipan actually lay 157 or 16" west of
north. When, in the navigator's judg-
mient, the time was right, we should
alter course to due north

OR FIVE MORE DAYS we zailed,
rr.':'h:l'lng anly sun, stars, and swells.
One morming, as 1 steered by the
sun shining through the wheelhouse
window, I realized how automatic the
processes of observation and judgment
were becoming. The sun at this hour
was curving away southward, yet I
needed no conscious effort to nedjust
course, With the far more expernenced
Hipour or Ulutak at the helm toward
evening, the steering star that became
visible in the darkening skv would
always appear right on the forestay.
The fourth evening from Pikelot we
hove to at mightfall, for Saipan could
not be far away. We estimated we were
about ll|||_|-|:l'-|2i|fl‘ and well to windward

{east) of >aipan, and had overcompen-
sated for wind and current. Long swells
from the east, undisturbed by any un-
seen island, reassured us that the Man-
anas must lie in our lee. The great
height of these islands, the relatively
short distancez between them, and the
reparted abundance of homing birds,
including boobies, formed a continuous
“screef” 1noour lee. Cnly at night could
we pass through it unwittingly.

In the morning we got under way, fol-
lowing a courseé designed to cut oblique-
Iy through the Mariana chain. Before
long, Hipour and Ulutak, who had been
intently scanning the sea, began to make
out occasionial pairs of terns, noddies,
and boobies. Later in the momning they
spotted a distant flock of five boohies
ciccling after fish; at noon, four boobies
and a noddv. The casual obhsérver may
not notice seabirds, even close mnshore.
That dayv brought home to me how
many can be seen by men whose lives
often depend on i

Around 4:30, 2 whesling flock of a
dozen boobies appeared and excitement
moynted. Land must be verv near;
could we but keep the birds in view
until dusk, they would Iy unerringly
toward it

Visibility detoriorated as the ténse
afternoon wore on. Ulutak's gyves had
become red and bloodshot; he had now
climbed into the lower rigging. Then
his trivmphant vell announced the
sighting of an undulating object 16 Lo
18 miles away, in the haze over the port
how—unmistakably an island

Three of the boobies bhroke off their
fishing and flew off low and arrow
strisight toward the distant bit of land.
It proved to be Farallon de Medinilla,
the hrst island bevond Saipan and 50
miles north by east of 1ts bigger neigh-
bor, 1 recalled the saving of the Tongan
navigators; "It 1= enough that we strike
the row of puko trees.”

Saipan itsell matenalized out of the
haze spon after noon the next day. That
evening, exactly a week after leaving
Puluwat, we nosed alongside the pier,
with Hipoor nnd Ulutak calling ex-
citedly to compatriots ashore. A Euro-
pean lady gazed down disparagingly at
me on [shjorn’s weatherbeaten deck



“That,” she said to her husband in'a
penetrating voice, “is & most degenerate-
looking old half-caste.”

That night we celebrated. Hipour
and Ulutak, wearing only their scanty
breechelouts, were completely at ease
as thev did the rounds in the company
of the old half-caste.

Puluwat is not anly the heritage of

Micronesians and Polynesians. It1s
the last legacy of uncounted generations
of the great captains of all mankind. Hi-
pour paid me a truge compliment fol-
lowing our successful vovage to Saipan
and back.

"Your name will from now aon be
‘Hipour’, [ shall be called ‘David""”

In token of my “adoption,” Hipour
suggested | might like to be tattooed.
This was how I found myself, rather to
my own alarm, lying on a mat before
the men's house. A bamboo instrument
tipped with frigate-bird bone was
poised, while onlookers cheerfully re-
gajed me with predictions of how much
it was going to hurt (not very much, it
turned out)

The scene was one from yesterday—
the pandanus-thatched houses under
the palms, the circle of grinning, tat-
tooed men in their breechclouts, soma
with hanging earlobes, the gizghng
bare-breasted women. Nothing was of
this century, Nothing, that is, except
the tattooing pigment. It was concocted
not from some exotic herb, but from the
contents of an old flashlight battery!

Barry and I bade a reluctant fare-
well to Puluwat that night after re-
installing the compass for the long
1. 300-mile haul to the Gilbert Islands.
The next npon sight showed we were
40 miles off course. A search brought
the culprit to light—a knife, lyving for-
gotten beneath the compass hracket,
that had affected its magnetism.

“We would have been far better off,”
remarked Barry, “to have kept on using
the stars.”

WH."!.T HAS BEEN preserved in

N THE 1,700 AND MORE sea miles
sailed without instruments as a pupil
of the last great navigators, 1 had

learned to steer by star horizon courses,
to find Iatitudes of islands by knowing
their zenith stars. [ had learned, too, the
various methods used by the Pacific
navigators to expand their small targets
into wide screens, marked by cloud for-
mations, bird zones, wave patterns
broken bv islands, and other signs. 1
had seen the mysterious te lapa flashing
far under Pacific waters.

What my friends Tevake, Hipour,
lotiabata, and the others had demon-
strated bevond argument was that the
ancient methods of nevigation were
also fully adequate for deliberate two-
way vovages across those enormous
empty sea-lanes that we know the Poly-
nesians crossed many times o millen-
nium ago.

Mine is the migrating bivd
Winging over perilous regions
of the orean,
Ever tracing ont the age-old path
of the wondering waves. ...

S50 runs the Tuamotuan famgu, or
sacred chant. But now, in the words of
Te Rangi Hiroa, New Zealand's most
distinguished Maori scholar, “the glory
of the Stone Age has departed out of
Polymesia"

A few months after 1 returned to my
home in New Zealand, Tevake wrote to
ask if T was setting down all that he had
taught me, adding that he was begin-
ning to feel very old and was rapidly
becoming weaket: I replied immediate-
Iy, reassuring him.

Months later | heard the sequel. The
spirit of Tevake, the dving tropic bird,
could not be confined but must soar one
more time to ultimate freedom. The
veternn navigator had bade formal
furewell to his family and lifetime
friends on Nifiloli and, seating himself
in & one-man canoe, had paddled out
into the ocean he loved on a vovage of
o refurn.

Winged navigators, gammets sour above their New Zealand rookery, Alomg with
frigates, tevns, and boobiez, they voost athore and feed af yea. Dawn and dusk faght

pathy poimi the way to land—imermey's end for weary mariners

e il
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Toy canoes glide ox a stfhvered sen,

an owirigger veturss home, and lazy

afternopn settleys over Sabawal. A bov's
play belrayr ey adream; o feel the sueilis,
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kinge, “this i=land i= 20 8a2 that sea breez-
ex hlow naht throwgh rom any directiol
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[‘-l:ll',’ of Tongi wis setting & wise example o

SLES OF THE PAGIFIC— IV HOG FRESENTS D PRGNS o
Problems

nlomcal site, and two parks on offshore reels

By MARKY and | ALIRANMCE 5. We hoped that this heartening act wou ld serve
ROUCKEFELLEK as an example in other remote Pacilic areas

Wi SaW on nrecent 2a (R =rmnle

e = |

Photographs by [he editorsof NATIONAL GEOGRAPHIC pro

. posed this enviconmentsl survey 8l a tortu
ITHIOOMAS NEBBIA

FEALE TG IMeTt ."'li.l-_'-' wis alrendy planming to
inspect Pacifi projecis ol The Youne Women

Setting an example, e Kone af Tenga ofie fals Christtan Association. We soon found o
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hriefy comservationtst-anthor Ligovance Rookefeller '

the Tonea parks, saw great promise o the
Pacific. He remarked during our mesting with
the king: “The Pucific area is still open to the
degree that our Amenican West was years ago
housands of sguare miles can he set aside
and protected and used for the benefit of peo-

. Here 15 a4 gresl oppsorianil wWe shall
certainly mis< this far-seeing and dedicated

conservationist
Beauty Survives, Bul Froblems lae Ahead

Like Genernl Lindbereh, we {ound the
South Pacific still a paradise. W
lands with a troe Garden of Eden quality
We meét hundreds of friendly people. And we

4 | Jap—- —_
swim 10 lnpoons where briflianth hued fish

|'|IIII|I:| :_:-.

shower no fear of mo

A\ Fin photographer told us of the eax
making photographs in the South Pacihe with
in underwater comern:; the visibility olten

excerds 150 feel And lookine at the teemine

fish in those serene and crvstal-clear Ingoons

Fle fonte Chiarl |, Fimidbereht fooms WE [ rec] the future i LAl Lt e
Rockefellervs (oght) to witness the power of an farming the scl. Someday, muclh mol
wean dlmchaole on Tonealapn. A dedicaled man's essential prolein. suppiy contledl corm
omderpadionisd, the “Lone Eagle™ of aviation from such places
iiztgnry fell deep concern for the fultere af the Hul we alsa found s=ome danger signs. Man
Seuth Pacthe, where pockels of poilution afneady Tahitian residents were deeply worried about

rve mitice that the omrush of lec) A nuclear tests in the atmosphere of Frencl
meedds caveful contro I sl 30 Were [t |.:!I" NEr Wiesl



Maury saw in Fiji, where YWCA pirls were let-
tering placards for antitest demonstrations
And in their sociil center in Suvi a populir
o] compaser of fock music strummed a cho-
riis with this refraim: Y Palluting and potsoning

an ocean means destruction of hbumamty.™

French Scientists Defend Nuclear Tests

French officials, of course, differ shoapls
with such sentiments, az we leamed at the
Laboratory of Radiological Survelllande on
Tahiti. Here French scientists test specimens
collected in &t least 15 wslnnd loecaltions

“Stnee 1966 we have tested everything,’
said D P Guillermin, then deputy chiel of
the Inbioratory: “Seawater, soil, iish, plant life
We conclude definitelv that people here have
not been exposed to racation Lhat woulid be
Actaally, the radioactiv
ity in certain parts of France
rocks

in South America’s Andes

dangerous 1o health
I our makiye
% srealer than ane can find here And
nh! They hove

ten times the radiation of the earth here”
Still we found moany people worried about
the tests. A New Zealander wondered if “an

anger of fiving a supersoni

one knows the

jet through that high-altitude fallout?’” The
Prime Minister of Fij, RKatd St hamisese
Mara, smiled wryly when the subject came
LINRE “II nuclear testineg is so safe,” he =md
“why don't they test in the Mediterranean?”

Such thoughts were wvolced at the ffth
~outh Parific Forum, when area leaders met
an Rarotonga m the Cook Islands, And though
disapproval falled to hadt the 1974 French at
mosnheri tests, President
Giiscard d' Estamg has now ncknowledged the
power of world opinion; as of 1975 all French
teszts will be underground

Cither environmental problems seem less
dramatic than the explosion of nuclenr bombs,
but salutions may be more complex. Consider,
for example, the pollution of ocean waters

At the Aguarnum de Noumen, in Sew Cnle-
donia, we asked distinguished marine biolo
grsts Dir. and Mme René Catals-Stuck: atout
underwntior

“Inthe= <hallow water.,” ¥Mime U atala-stucik

nucleas Viléer

ife on the reel

sadil, “if one minute organtsm dies, so do oth
prs. Life on the reefs off Soumea was dam
aged serioushv. But now, 1o our great satisiac
tion, marine life i3 reappeanng
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[he study of marine life 1n these areas 1
coming none too sotn. In recent vears fishing

fleets have rone o <ea with the most expen

sive equipment in histors. Yot, even a3 world-
need Ior food ncorenses, the catcn ol
fishenes has faltered and o
recefit veurs even dechied
The evidence is
discriminate hshing and abyse of our hshing
upon this
Eventunlly, un-

wile
I|'l-'|.'l-'|i ST

rfnljf-lil':-_'

inlensive, th-
waters hive bepun to impinge
worldwide source of pootoin
conltrolled marine harvests and factors such
as polliution could upset the biologicil bal
ance of all the ocelns I|I||:.'.I'::-. eidible STHECIES O
marine life could be sertously depleted. So,
just &s primutive man abandoned the nomad
i life of the

DS DANGry

nunter fOr Tarming ant animal

modern man 15 furning ||l'-“..l..'|'|

the old dream of larpge-scale aguacultare

he Japanese beganonlensive aquaculiure

in the

than 164 n HiDF MATINE AT W l'.I-Ill-_'.'.|.|I!Ii'.

| Ot h CeENntury:, and now -||.~|-r'|'-.- mare

resparch institutes, some of them comparnble

o U5 pgriculiueral experiment  stations.
Aorpss southern Asig, from the Pilippines to
India, commercinl aguaculturnsts have begun
o R Y

life. 1o other places the ovster, salm

to radse milkfish, a food species that
on fHant
an, and shrimp industres are moving toward
miss-production nguactaliuee

True agqunculture eventually will develop
It=-own brood stock. Today's Bsh farmer radses
hi= frv from ken from
femuale fish Ziad sShehadeh,
using the factlities of the Oceanic Institute in
Haownil, has been working with mullet. He
L EeT |||.="“'"..!-|l'r_'- conditions,

ArYAaE Oor 1rom ege= 'L

Hut recently Lic

: I T
hiis sucrecdid

i}

in hatching mullet from eges laid by cap

tiviee fish. The long-riange prospects are excil

b 12 nolult mullet ased as brood stock could



theoretically provide up to three milllon fry

Linfortunately, aguaculture and clean wa-
ler—with its dearth of Todd organisms—iare
LT llIJl|.I.;['.|.IIu.' Adlecision will have to be made
Lo determine which 1s

- - - Il .
larity of coastal waters, or the wealth of pre

fLhLAS iFI|III"I._'.III | Fiee

ctous protein which they could offer
Yisguided 1||||:4|IT-. Damare Islands

Chur frieénd (sene Selzer, Vice President of
the MNationn] Audubon Sooety, observes that
the well-betmer of hirds s “stgnthcant lor all
forims. al
ach tierms, our Pacific augary is not entirely
rncouragng. Un Taliti we saiw miiny noiss
myvnas, 4 species intridduced from India to
Tahitinn wasps: The

lHle—like the mmer’s canary.” In

control witsp sl

Lhrives, andl the myna has proved an ageres
sivie competitor of indirenous bards

Beoesth Mount Vaed i Western Samaon

where hirdzong once reminded Robert Liogte
stevensan of Y“the haitls of merry, scatiered
children,”™ we saw only the energetic bulbul,
another alien from India

Yet on neighboring Savar't, we were pleas
We had heard that
bl |[-_-:.-'_r-':l.r.|! the forest habitat of many

antly surprised | prers
hird= Uhne species Toumd only an Savaitl and
Ul 1slands,
selddom Deeh reported in recent vears;
orofithologists feared for 1is
wits: with excitement that, during our bmef
found 2
tooth-billerd ".'.'uilt_'1||!.---"||| T -.||'_'. FI.';:-IIT1|'I'H'I|:'
1_.|l'l. Fhiil
about his sighting of this ras
hrm abmok. " 'Yes
bird!" she agreed. “Simply delicions!™

the tooth-bifled pigean, had
SOITe
-_ll:rlll.il-|.|ll' ...-ll II

SEVEEL, LeEneE Setee

mspection ol

when he told f Samoan woman

hird., her re
action ook L marvie ot
It the South Pacthe, man has a long htstar

oloscal meddline. “Our mistakes were

- .
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sund specks of Rose Afol

Vationag! Wildlife Refuge (left)
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Now New Zealand exports about 3% million behind the US A and Europe in our auto

dallars” worth of venison a vear to markets emEsion conlmals.” they have made g b 1]

around the waorldh Cur basic policy 18 Work- tart with Inws ohd peencies workinge to com

ing. At Eegmont, for example, the old vegeta=-  bat all forms of pollution

Lon 18 now relurming Neither the problems nor solutions seem
New Zealand today enjovs a good environ-  surprisineg in developed communities. But

mental repulntion—hone national parks, clean aonsider thiz storv, told us by our friend

hvidroélectrie power, and low population L harles Lindbereh, Visitine a few vears son
CMher successes can be reported from Aus- on Tutuilln in American Samon, the ploneer

tralta. “When 1 was a student at the Uni aviator was entertamed by the chief of n
VEr=Ity il Melbowrne," recalled one vouneg fshine villase

wiman, “we marched m demonstration 1 \s part of their feast,” sadd General Lind-
ave the kanearoo. | muess we succeededd hiereh, “the peaple brogght out corned Leed

Indeed they did. Mr. ID. F. McMichael, now  and canned herring from New Zenland

secretary of the Department of the Environ I sad, *Chief, don't vou have anv native
ment and Conservation. insists thal “we have [ish Irom the reefd

gewadd reason to believe that Australia has mor “"T'he chaef saadd, *No. We no loneer do ans
Eangaroos than ever belore.” Population esti reel fishing. All the men work in a4 canning
mate< run into the millilons. The regson 15 im- factory nt Pago Pago. No tme to fish Th

proved habital plus government protection. bove o to school They can't fish
""l"l.'i'|l TGRS NEed pPermission 1o -|;_|| |-.;.,||-|_=,, Pao then 1 agck i 'F[--x'. |i.| vooul Beel abdut
ros on their land the effect of civilization on vour village?

Listralian environmentaliste are alert Al- “The chief ponted to a palm tree coversd
though they complain that “we're lagging with a #tranee erowih, and he said, "Civili
rntion 12 1Ee that weed on our palm trees, You

. annot get it off; and it always kills the tree
Ili“"'h """Ith Willes fromi a L. How do vou ke '-.'Eli.'ilfll'-'l:". ] s I"ﬂ':

|: JFIENT |I P i i vig i e i iny . i i i i & M i
s MLARH | I fech R o R R L I -Il._ _'||.||I -_|.|-|' I.|I|_'-| I Ir'.||I| L Il :_II-.IIIr_l
e e (M NI PPLOY H |I (! L1 PRy 'IlI i .r' A
i ; Aipontbalbere i Lt 'hat chief, | fear, spoke for all mankind
Lt e |I'|I. L I F A l|-|"l'-"'-'|.'-"'.I lh'“' [ 1 ! - | | i i
| o0n after we nad pushed our way throued

II|II | |i.l'.' I' li I |l' |' "I' | . "fi'll".'.-fl ||j|.l_r."

the Tahitinn traffic in Papeete, a friend showed

I portable TV lets hiw watch mainland

foothall games, taped for local broadeas u=-a book with this description by a French
P E £ ek F " () | -.. o H

I Takati ibelow), an aceullurated ViSO il WS S U under the agera-

conle dampers e mechaneal froagl o) vallng circumstances of colomaol snotbism

ERerr Rew affiuence, and the imitation of our customs. fashion




vices, and absurdsties of civilization Wa< 1 1o

have made this far journev, only to find the
virv Lhing which | had Hed;

I'hinse

first published m 1901

wrtist ool Csaupuin Wer
I'-III- e LBy el I-_|_|||'|'|.|' i

roblem= today, they are ol few

'.l,ll-ll' i}

et irposw

ing populations—and growing citdés—endan
girF thie ease ol wlnng e
Western =amoa bas one ol the hiehest birth

= L 7
I LA |

rates in the Friac i 10 |||:'|-. i T mil

it on land avalable for food production

["hus when logeers cul down lorests, pres

wires arise 1o oppose the replanting of trees
[This lends to nquestionable exchange: present
il future timber harvests for larger o Fijes A
the long

"I-Il:-ll|-.|

g 1
€& O

rrowing popuiation Dut, 1

rifi, the specter of dangerous
Fijians Flock to the Big City

In Fiji the birthrate has declined, but the

L !-1:|.'I'--‘.I has Deen moving o (he capital

=Tl

ocial dislocations

i, creating new
12N Hiky yvears
saitl Buth E. Lechte; the
nbservant YWoa executive there “1 know om
rirl who bhas o master’s degree {rom the Aus
trudian Mationa at Canberra; her

are simple villagers. She savs, 'l love

about five vears we've gone thro

A cultuml chanee

LInversity
|l:|'|"|:r
-IIT ITi ||'I’. I two DOUrs w e sand evervihing

LR i |||'| -I!.-

“And about 70 percent of all Fijipns wri

uhider A0 yvears Of T

in his viliaee B voung
man has never been NGNS SINCE fhe Wis
v day old He alwayvs has a fulblhng place in
wn he comeéd o Suva and Do or
knows him. He feels lonely, so he
ol and eetes drunk " Miss Lechte and the

YWCA are fighting such problems with social

FOEs [0 it

Cefliers, COUunseiing, -.kI-II |L'.I."§'.'r'|'-l|" COSEs
I5|. LisY |'|f.|_’_|'|-'_ .'|.'|'|.. |'..|- Inr*.-_' ll|l-|'r".'|'|| '.|1|'

}' weihic slane I"'-'|-|I'- lll-1-'.'! '- '|'-1'I"- this SOV
for mental health
HLive vour own calture,” he soepests ' Ke-

over It where last
Acnuire a
vou can without identifving with the culture
whicl

nrich 1t where possible

much of loreign (ECnnOology As

it stems. Ackd Lhe Fivliscovene:d

Surt 5 up, along with fhegh-rise ool
aned Ehe cost of Bving an doprisl-pocked
Homolulu, Hrere on Waskikl Beach, wiais-
liznaders factic thetr surfing stance
Fourism poses btterssoee! froblems for
the Parthe, wheve opporticrntly remgins

for Wetve deveiopmend

truth that, 'Life is o lifelong lefroing pro-
cege' " Such =2 the prescription of Dr. Karl
v af the South Pacihic Come

setemiicl L [ormes

mission, an eight=nation organlziation that
anse for hop

e Unledonin, head
specinlists review the
il 2 hodf mtllion
penple scattered over more than seven milion

Line protlem 15 the

ibsedt provides much
its MNoumen

b Fo
LT EersS

ceological problems of Tou

= LGATE mitles al oiean

rhinocerss  beetle, sctourge of all s=ianders

whose economies depend on coconuts

Insect patholozist ST |_| Varschall gave us
the backeraund: “In 1909 Western Samoa 1m
ported rubber plants from Ceylon—shrubs

to wse a5 a wandbreak, 1he L
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traw packed around the roots. [n two velr probab writtenn on the lnst of hls thre
Lthe beetle '-|'r'.'-'-'| ke wildfire throush West vinvieges 1o the 1<lands arousd Tahita: “I own

ETT I It would have been far belter for these

And beyond: It reached American Samoa  poor people, never to have known our superi-
aout 1912, the Wallis Izslands in 1931, Fijlm arity in the irts that make life comfortable
|G53 amndd longatapy in 196]. Named lar s It mav be toon late to o back to their ald

Fhtnolike hor, Lhe bheelle behives MHITT |!-'|_ ||, ,-|'r."|_'.| Conlirivances J'...'_ ' '_|_| LT
| rodent than &n msecl, devaunng that maost that the iron toois of which they are now pos

delicious of salads, heart of palm. Lately re sessed, are worn out, they will have almost
search has brought suecess: Scientists have ol the knowledee of therr owrn, A stoni
found two enemies of the rhinoceros beetle hatchet 15, At present, 45 mvre a thing amoniest

a virus and a fungus—ihitl show grenl prom- them, a2 an iron one wias elecht vears i

e in controlling this pest Cook wis rioht It is too Inte o go back
In such wiys modern man makes restity But with wisdom arad restramnt we can still
tion for his st mistakes. We can take some move Torward., In the serene South Paciti

omifort in the words of Capt. lames Cook, man's apportumty endures []

1
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The Enduring |
Pynenees

By ROBERT LAXALI
Photographs by
EDWIN STUART OROSYENOR

E MUST HAVE BEEN TALL In his
vouth, One could see that in the swee)
il _-!"||-|'.|-':-"'; ||-'-'||_._I"'r| hi1s '||:;‘|' Cikll |:'|||
mountan jacket and the Iong-boned
hands that clasped the rustic shepherd's staff
Ve and hard work had shrunk Bim oan body
but there was enduring strength in his weatl
ered face
In a low-lying part of Gascony they had
warned me asainst the Aragonese stepherds
who roam the high Pyrenees, sayvimg they
were a hostile lot, But 1 have {ound that
mountadn folk are much the same evervwhere
and that fiatinnd people are pronge to con
fuse reticence with hostility
Leavine our car in the vallev, my wife
JToyee, and 1| had hiked up to a grassy Knodl to
jHENIC O heese, bread, and wine A breath
o wind had brought to us the fant tinkle ol
bells, and we followed Lthe sound. clambering
U Hillstdes and over moss |--".'r1|_-|| P
The mountain where we met hm lay al
moal astnde the meanderning Pyvrenean Tron-
ter dividhing France and Spain. It was a green
mountain sprinkled with the golden butter

cups of June and gashed along 1= flank by a

Strangers o " progress, Andorri
vhepherds walch road builders Tar below
rye o thorouaghiare into theesr maanbaie
renlm. The uniqueness of the Pyrenees
soarrs of bvne snlabinn, now araws fthrongs
ol unsIers, Quckernine e pace ol

beitie 10 otice -remale commumities







torrent of frothing water. Peaks jagged as
primitive spearpoints surrounded us, and a
profusion of waterfalls dropped in white
plumes to the valley floor.

This is the wild heart of the Pyrenees, the
mountan chain that stretches for 270 miles
from the Bay of Bizcay an the Atlantic side to
the Mediterranean Sen (maps,; pages TUR-9),
Raised by shifting landmasses and shaped by
Ice Age glaciers, the Pyrenees encompass
about 21,000 square miles and boast 40 peaks
exceeding 10,000 feet. Thrusting out of the
Mualditos massif, the 11,168-foot Pico de
Aneto towers over all

“Up here, at least,” the shephérd said, "it’s
beautiful country. But I'm not so sure about
what's happening down there™ His arm
sawung out in the unconfined pgesture of a
mountain man, sweeping over the valley
beneath ws

Long and narrow, the Vallée d'Aure in the
central French Pyvrenees testifies to the break-
down of the centuries-old solation of the
mountains. The shepherd’s gesture took in
brightly painted new chalets and resort
hotels: These stood on the outskirts of medi-
eval hamlets with gray stone hoses, gusrded
by the turrets of fortified churches. Ski lifis
spared to the high peaks. Gigantic water
pipes, two abreast, plummeted down the hill-
sides to a hydroelectric station. Once-secluded
meadows bloomed with the blye and vellow
and red lents of campers.

Maoney Onee Lured the Young Away ...

Though Aragonese Spanish was hiz nutive
tongue, the shepherd spoke in meticulous but
distinctly accented French “Belore the tour-
ists came, we were tronguil and content here.
Hut our children saw their shiny cars and
fancy clothes, and they imagined that every-
body outside of our valley lived that way.
They told us our life was one of hard work
and poverty and little joy." He shook his head,
and T knew then what caused the sadness in
his gray eves. 'l lost my Lwo sons to progress,”™
he said. “They went away to the big cities for
money.”

The shepherd turned away from us to fol-
low his sheep. ¥ Times are changing,” he said

over his shoulder. “But 1 dont know why
they showald.™ |

Az Jovee and [ descended the mountain, o
ragged fringe of clouds hegan 1o obsoure the
sharp penks; stgnaling an approaching storm.
We passed rude stone farmhbouses and newly
mown fields. Men and women hurried to
gather hay before ft wac soaked hy rain
A blnrk-shawled grundmaother, perched atop
& wagon with wooden wheels, sprend the hay
that others pitched up to her.

Uriing us toward the car, rain lished our
faces and thunder and lightning bounced

among those tight mountains in o deafening
cannonade. Then I realized what was miss-

tnge in the hayvhelds: the presence of sons:
.+« But Now It Keeps Them at Home

I spoke of the shepherd’s sadness with
Maurice Jeannel, a montagnard with alert,
hazel eves and strong hands Historian and
nuthor, he has the reputation of knowing the
fastnessesof the Pyvrenees hetter perhaps than
any other Hving man. We talked on a street i
the nearby village of St Larv—a street
thronged with vacationists, trout fishermen,
and city children whose faces were flushed
by the fresh mountun mr

“Until a lew yvears ago.” Jeannel said, *that
shepherd’s lament could be heard in villiges
from one end of the Pyrenees to the other.
But the exodus of our voung in St Lary has
beigun W reverse ifself. The ones who ore
growing up now rarely leave.”

He pointed to the street, crowded with visi-
tors. “All these people need accommodntion.
Our voung may not choose to work on the
farms, but they find good jobs in hotels and
resiaurants, g5 carpenters in construction, as
alpinists and hiking suides in the summer,
and as ski mstructors in the winter™ He
shrugged philosophically, “Progress works
changes, but it has it benedts, too, There is
prosperity here now "

Because the peaks intercept storms from the
north, the Pyrencan slopes facing France are
drenched with maoisture, while the Spanish
uplands are ard. Another division of this
region 13 politlcal the boundary belween
France and Spain.  (Conlinged on page 801

Islond of vesterday, the Spanish willage of Os de Civic near Andorra might have been
lifted from the pages of Don Quizote, Stnir-stepped rooftops and split-level pastures
show how Pyreneans have aduplied to the steep terrain. In the gealogically voung range,
farmers terrace rocky croplands to retan precious soll,

Narlanal Geagraphic, December 1974
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Yot | annel spoke of the P'vrenees o i1 Lhees

were one resmon. Y T hi rl'-_.l_. af the 'Y'wrenoes

that France and Spath stened in 1639 creatid
the frontier.” he sald, “Maogeally 11 divided
anckEnt ;u,n|||l.'- D COoOMmmon -|-|||-. ..'||| {11
e who share both sides of these moun
tatis. In this part of the Pyrenees, ns  ai
example, we belong politcally to France bt
have cultural ties with Araran. After centur
= of salation, a recent thing like a boundar
means viery little. Even the advent of modern
e will stmply add another laver of civilizs

Lian withoul erpsing our old essenc
Historic Cormidor to Conguest

Myvoown ancestral race, thi |'~.:--;'||' [t
western Pyrences, wias divided by that arh
trary Ironter. Yel these oldest and purest of
Pyréncans, whose langunese and blood by e
mint &t an ancestry totally different from that
of other Furopean peoples, were boand b
thée=s no boundiry could divide LB simi
holds true for the more numernus Catalnns
Al beast six o mlion, who soread across a ren
erous third of the chain from northeast S EHLIT
through the tiny principality of Andorra and
pvier the mountains mto France

(M the local langunres of the Pyvrenees,
Wasgue 15 4 unigue tongge whose roots still
mvalily pinlolo@sts, while Calalan stems
irom Latin. Both languages have incorpo
rated influences of Spanish and French
which, even though the use of Catalan in
creases are hwecoming the common means o
communication thiroughout the Pyvrenee

Ligspite their forbidding  aspect,
Zwrenees have =een the ereat surees of Fu-
FOTieEn mutory. | hHev wert a8 passagewav for
the Celts, for the conquering armies of Han-
mibad mned U aesig pnd, in the dark cavs of th
Roman Empire, lor the invading hordes o
Vindats ind Visipoths After these intouders
ame the Arabs, who swept out of North
vrica early in the etghth conturv, conouer
ng most of Spain and penctrating as far
wrth mnto Prance as Poitiers, where the
Were checked In 732 'This massivie mmvasiolf

CEUped only a few Vears, DUt Beariyv etieEnl

enturtes passed belore the Moors were o
fedled o Spain by Perdinand 1 ol Aragon

iy 1l enlral Spanizh Pyrenpis HE Lii | - ;
| = B o n LE]E |'||I"|' | ikl |I'-=|||' | !- '

The long-lastineg Moo= laid thet imprind

the =otith. To the east live the Catalans, a
| =11~ |:|..

mantime powerin the 1 41h and 141 b :
' lightly on the remote mountain valles
unes, and o strong political force ous -

: i the 'vrenecs; so that very hittle physical
ng the Spantsh Republic of the |
*Hiobert Loxall wrete of Fis forelsosr | e ol 14

Lncient Basok It UFUSL 19 e FiH B A TTET

II'IlllI || r|I|I-||-..||'..'_' |I i l'.'- 4 ]|
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Bargnin capital of Europe., Andorra’s

metropelitan ares—ariginally three villgpes

splls down a valkey 1n ope urban stream
Refumee trafhc 1in both global conflicts and
in the spanish Civil War launched the econ
pmy ol the pocket princpahlty, loosely
protected by France and Sparn. Token Litxes
ad dutles pllow merchants o offer the
lowest prices on the Continent, brmgmg not
anly money bt also trathe (ams. air pol
lintton, and nedsn ehitter 1o the man streed
left), here decorated Tor the yvuletide. o
mada! means “Happy Chnstmas™ in Catalan

"“We Catalans initiate almost evervthing of
importance in-oSpain, he savs proudly, "In
three vears we hope to have the facilities to
accommoctate 20,000 ||-|'||=,:|I‘ winter and sum

mer.” He suided us through the luxurious
rooms and gourmet restaurant of his Rigat
Paliwte Hotel. Thev had o Catalan Aavor of
burnished wood opnd gleaming tile. “Have
YOL CVEN 38€T] SUCh L"IL".'.’...'!FIL"L' i OUrist resolrts
anvwhere?” He did not seck an answer

Bucolic Road Leads to Bedlam

La Molma has some way to go to equil
Lthe changes that have been wrought In near-
by Andorra. Nowhere has development so
altered the old character of the Pyrenees as in
that fabled principality that embraces {ewer
than 190 sguare miles

The approach to Andorma, however, s

deceiving. From the drab French wvalles
rising bevond Foix, we mounted toward Port
o nvalira, coming upon rough stone villages
and enjovinge the fragrance of fresh-cut has
Al the edge of the sinuous road, precipitous
drop-offs were hidden v thick mist. When
there was & rent in this curtain, one could
ghimpse green mountains and horses grazing
Aear carflv-aummer snowbanks

At the top of the 7,904-foot pass we came
upon o flock of sheep nnd o young Andorran

shepherd, who turpned to look at us with
startled eves. With his hlade face, lone woolen
stocking cap, and draping leather cape, he
seemed a hgure from Lhe past

In an instant the mist that had envelopéd
evervthing gave way to brilliant sunlight, and
far below us o valley was shimmering with
dew and veined with & silver stream. As we
descended along the road, stone wa

Is laced
thie hillsides, enclosing solitary farmbouses
=cattered villages huddled under their mof-
tops. It was as if we had come upon o stor
ook Kingdom (upper left)

| hen our route led down 1o the vallev floor.
Here the roads were clogeed with diesel
Iracks belchineg black fumes Steam shovels

= meadow grass, Bull-
dozers toppled old stone buildings. Finally
reaching the capital, Andorra la- Velin, we
found a traffic jam of monumental propor
tons. A lone policeman with curling mus-
tachios tried vainly to cape

"Andorra i£ fully involved with progress,”
said Casrmir Aragol Duro, a gentle white-
hatred Catalan who s president of the local
tourist olfice. “The population has more than

nd '_"I'-:Il-II'I"- ;I--'IIL;I"IJ L
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vite from o lumberiick's saow doosm

il 1 e |_|r_'|_'-' '.l.ll|l|||_|!| I IS &=l T LT e
Rapd mdustrial growlh amone the <o
mercially aseressve Basaoes: draws low

|;|!|| W TS O T b T | iftliile the highi

distinctive Basogue culturs

Ewes stund guietly as young Catalan
Heprherds sepafate Ui from ther Samibs

facinge page)l Human residents hnvi

:||:.-i LI r =prles cal |I: L .'__':;.'!Il'r_' 11 Il' g ghn

ANTEREL R pa L RaL H L rhbvan migration that

I II"||i I It ||'-_' !". i ' IATM | |.|..|I il iink

-"--:I'Il||'|| I ten vieeprs o 25 00K |.|":-|I|I el I
will prabably double aguin in less time. There
are already 215 hotels n Andorra, and three
or four new holels and dozens ol new bas

NESSES Come Info existence each vear, An

dorra 1= poor no more He paused, then

sohedee] Besitantis erhape we have gone Loo
fast in this business of change. Bul we nre
moving now W preserve oor old villnges”
Many Frenchmen and Spaniards, as well
as tourists from evervwhere, travel to An
dorra Lo shop at bargain prces, Andorea im
poses only modest duties. Stores bulge with
raclics and cameras from Japan, cigars [rom
HBrazil, peasant skirts from Afchamstan
andd hguors from all points of the compass
e the proke
F1s1s --'.. |'.'||- Eil-—il-l;r ||f b | |_||_ E.-.'-.31'| in "'-l:hllll

Actually 4 principadity,

nned the President of France, Andorra em
plovs but 25 policemen and bas oo army
since 1t has never bhnd o war, Cetatan 15 the
officizal lnnguave. Folitical campaiens fol
membership on the rofing General Counctl
are unknown A candidate who files fol
affice 15 simply assessed by the citizenry in

casunl cale conversatlons,
Andorra Captivated FEurope s Conguerne

v short drove from the capital took us Li
the village of Santa Coloma and = 12th
century Romanesqgue chapel. A shy, dark bov,
whose family was entrusted with the kev, led
us ke the sanctuary, which beld nraee prim
itve statgette of the Viemn Child-size, of
carved wooed, and about as old as the Hittle
chapel, it = one of only a handliul of such
pieces that st exist

| asked our voung gude i we could go up
Into the ower, an Andorran landmark

*It's a little danperous.” he sard Then
making a guick dectston, he saic, “ AN right,
I will show yvou ™

We inched around o spiraling stairway
brushine asude veils of cobwebis, and chimbed
s TOlInE WOOaen FungEs, sofne of which gave
way bemeath our feet From the belfrv |
looked out upon the old Andorra that Na
poleon s said to have found o0 intredible b
-.'.'._I,I|I|_|| 1 I-T|_'-|'I'1.I'|| As i MUlseun pede

in the distance rose an encrreiing nng of
micuntains under snow, At lower elevalions

were deep lorests, Tobadco feldls th young
arowth, ind, along the Valirn River, stately
pojpilars At our feel was revenled an intimale
view of Santa Colomo, o view that hiad beéen

demed us by the high courtvard walls thaot
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shouldered the winding streets. Through
open doorwavs we could see women in thelr
kitchens. Children laughed at play, men
worked in little vegetable gardens, and chick-
ens andd pigs wandered at will

That view leaped unexpectedly into my
consciousness in another village, Bul this
time the experience was panful,

Situated on a high knoll in the dry Spanish
badlands of Aragon, medieval Tiermas has
seen the passing of a hundred generations
Once its women piused to visit at the foun-
tan and men conversed there wlter returning
from the fields below at the end of the day.

Today weeds sprout in the streets. Houses
stand empty with hroken windows Leaning
in dark entrancewayvs are siraw brooms no
housewife will ever wield again, The church
that was the core of life totters i neglect.

M Twrmass 800 inhabitants, only a hand-
ful remain. At the fountain in the square, T
talked to an old man in tattered parments,
and with pathetic remnants of shoes on his
feel. * Do vou see that reservoir down there?"
ne-nsked “Seventeen vears ago it was a fertile
valley, It was where we rawsed the crops that
were our existence. Then the government de-
ciderd they needed a redervoir there to irrigaty
the dry plains beyond. They bought our (arm-
land and paid our people for their houses, and

then locaied them somewhere else.”
“There must have been sadness when the

people of Tiermas had to go away,” 1 said.

“¥eso" he answered “But for the yvoune,
money managed to change that. In my case,
| am very poor, and also very old. It is much
too late for me to think of leaving.”

I turned to watch a crippled man prodding
# burro with astick. The man continued: “We
are all that's left—the old who don't want to
leave their homes and the crippled who are
afraid to go out nto the world."”

[ left him standing alone by the fountain

Animuls Take Over a Villuge ot Dawn

Joyvee and 1 went down the rocky road and
took the highway pac<t the man-made lakes
that provide precious water to the parched
lower regions. We had seen a classic con-
frontation between old and new—but one
that was, in all times, mevitahle

[rays later, in the central French Pyrenees,
our road climbed a river-cut chasm toward
Gavarnie, l[amed for s awesome bowl-
like cirque, carved by a glacier longe mefted
It was evening when our car pulled into the

=10

villoge of Gavarnie, which seemed almost is
guiet as deserted Tiermas

Our room in the inn held an iron bed with
a feather quilt. Ihnner was a least of trout
fresh from a local stream, roast lamb, and
the robust wine of the house. Afterward we
explored the silent streets.

I was awakened at dawn by a commotion
outside and threw open the shutters to i sight
I shall never forget The village was still
locked in the shadow of the peaks, but the
streets were filled with horses and donkevs
trotting to hitching posts, where they would
be hired by sightseers bound for the Cirque
de iavarnie or into the mountains. Fully 300
amimals clip-clopped along without guides
All seemed to know where they were going,
except a voung grav donkey that was turning
i circless A girl darted out of the shadows,
caught him by his tufted mane, kissed him
affectionately on the head, whacked him
respundingly an the rump, and sent him
the right direction.

Home ol the Eagle and the Izard

When the sun cleared the peaks, we rented
two of the little shortcoupled horses. Crass-
ing a low bridee and following a swift stream,
wo took the climbing path toward the cirque,
which 15 in France's National Park of the
Pyrenees—142.000 acres along the frontier.
A few miles across the border lay Spain's
National Park of Ordesa. The parks shelter
rare Aowers, birdd, and such anmimals as the
izard, the poutlike antelope also known as
the chamuois '

The immense amphitheater of the Cirgue
de Gavarnie burst into onr view, and § under-
stood why Victor Hugo called it “the Colos-
seum of nature.” Only nature could have
shaped this two-mile-wide bhowl (page 516).
The brutal rock wall reared a mile above the
floor. Un the upper renches, snowy patches
reflected the morning sun in blinding shafts
of Hght. Standing beneath that overpowering
mass, 1 knew what it was to feel dimmishedd
to the size of an ant

Several vears ago, on a trip to the Basgue
region in the west, my wife and 1 climbed
above timberline and saw shagey ponies run-
ning free on the high plateaus. Called poltokak
by the Basgues, these animals are belleved to
be descendants ol certain races of prehis-
toric horses painted on the walls of caves
such as Lasenux in France. When 1 first saw
Lhe potiokak. their numbers had been reduced

Nutlonal Genpraphic, Decenther 1974



Dress, umbrella. and smile abloom. a Cotslan woman and ber hav-hurdenei

Breired wanll out a drizzle tn Spain's Valle de Aran Near the center of the Pyrene

Lhe ramee splirt, endc lesineg s fertale troush roughly Lten miles wide andd tharty log

o 4 500 v iinters, who kldléd them for mend a home on L.a Rhune
tar be usedl in calaml. Then FPaul Duteurnier, hans olpved a role 1in the ancient hiztory of

the honorary Mavor of Sare in the Basque  thi Jl.-_.-.:.|'u'-. Here thelr warridr ancestors

rrovince of Labowurd, waped a successiul  maoy have engased 1n pagan worshaip nndd
camp@en o provide the pontes with reluge fertility donces; 1solated, hercely resistine

| ve mountain of La Bhune, loominpe ghost change, they were belated convertes Lo Uhres
ke behind the old fehing port of St lean o tanity In 1009 their tenacious hold on prim
L.uz on the French side of the frontier, is to tve beliefs brouvght aboul one of the hloodiest
lay ane of the principal pottokak reserves chapters in Basoue hist

Prom the | v 21 Termem - i}
:“I:IIII.II III:.” _IH|;“|1I“ |_Jr!.|r"|-;l|“-[ IIL_III_I_|.|I|IIII;:_I,t.L:-I.r_EIEII Hatred ol Basqgues Led to Bumings
eled forests of beech and oak. On the sof From La Rhune's summiat we looked down
rreen plateaus above, we now aw colte gam upan SL Pee sur Msavelle, where Plerre o
Boding throuegh ||II.'|I||' :Ill e while thickr slate |_ ANCre OOl .jl,j. I,|_'|| OTCEry trinls
calored mothers browsed. In the span of o "D Lancre wos a fanatical man, deiven b
jew years, the berd has grown almost tame a htred ol all things Basgue,” Wistoran B
no- loneer do they Hee al man s L EM TR h rene Lwovhenec e told me 1IN neEara Listarit;
| ke to think 1L & proper colncidence that ‘Appoinled by Henrv IV o France 1o inyvests-
dezcendanls of prehistoric horges should find  gnte sorcery, de Lancre convinced the king
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Lhal Lhe Bascp el devil's rites an La Bhune. By
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st nemghbor, Before his regn of terror was done, he

il barned undreds of men, women. and chilkiren i

LIt th utskirts of St. P I Ssi1velle £iancdc the

rimbilin hatleeng where Pieroe de Lanere staved dur
ing the trmds. We wanddered through s dank rnteriol

v i SEEIM L0 E0reR of aEonies sufler

Fagan Monuments Survive in the Mountmmns

[n some remote mountain villaees of the Basague coun-
L SRR TR R HISS5ES On Certa Faisd (i L1l SUEE Cehid
rated] to the a omErmment of Cerdmonia Hnces [ron
wran times Pogan monuments have been found through
it 1 B reEpruod
LAUT searcn o e OE LA ST T RIS [OOK 14 o
A lortunus lerimage up & hill that nses in the old

Hacnue Province of Soule. Through mist so thick th
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Christian altar. But it also contains an almost undec
pherible stone marker 1 nbecd 1t Latin and cloaked
imEcl i mnned mysties Uhe most Tk palag T Nl §
viis dedicated to Hernus, “eodds | Lhe redd oy i1
WoiEs 1l ol o pari inc Ay maintoinael O i |'||
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oul upen the peskesine soloigrs of CIar etehier e loyvarot, who pulded us
magne in 778 Within the battlements of the  through the sprawling chateau in Pau where
piesent [orness, SsLoirciscs anie -1'I'I':“. wWitlk- Henr ]1l.. LU E |n-rr| feadel e "Ill' |'f-l'-'.I'I|:l:' AT E
wavs, now deeply worn, knew the tread ol romantics with 4 positive outlock. "Chur old
other armies thiat surged across the Pyvrenec lictum still applies.” he said. “A man who
Today the castle houses the Pyvrenean Muo nnnol at least promise to do something for
woirny, whose collections—iurmture, coslhurmes L feiend 1200 very poor man inodesd
lellr:x'luli e EIT:IFIII-IEIII- oeldae Secreey an Inviolable Tradition
matcheéd elsewhere 0 the mountin redlm '
Viany of the old stvies have changed, ol vinong Basques, restramt and the guarchng

course. and some have dicappeared. But othes of village =ecret=s are living Lraditions. The

Pyvrenean manifestntions endure. UOne 1= the tode of silence was demonstrated 1o 1970
haracter of the neople: The Aragonese gre during the tnal of voung Basgue revolition-
Iten described as stubborn Catalins speak aries n 2pain. wo davs bhefore the tra

if thetr prasmatism. In the regon of Béarn Beean, a4 West German consul accredited to

Wi
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SUEIner |=|F|i'i'.'|."l kIl ”H.' NMJUEmne o Llavors:, a Catalan village, reflects grow
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Span was kidnapped 10 San Sebastian, The

congyl was spinted over the mountains by

other revolutionaries to g French Basoue vil-
|ape, and held hostoes against the chines that
the vouths would be sentenced 1o desth, One
of the villagers told me

“Mony of us 1 the village knew he was
here—even the location of the house where
he was held prisoner. We were distarbed, but
the revolubionaries promised they would not
kill him. That satisfied ws, so we ignored 1he
whole affair: In ome, they drove the consul to
Germany and released m unbarmed.” The
mun shrupsed. “It never occurted o us in the
village that our secrel woas anvbody else’s

ta prdola, or handball, and jal alm, a high
velocity vanation that they arigimated

husiness, or particutarly the government’s.”
Even now my informant s not pleased that |
am 1elling this four-vear-old tale; the code of
silence still holds

=uch an attitude toward governmont has
lomis madle 10 easy for smugglers to opernte De
tween Spun and France, As & result of nsim
ple courtesy—giving a man a ode—I learned
much about this vintage énterprise

Woe hadtaken the rond to Roncesvalles, ong
of the great pilerimage routes to the tomb of
>t Jamesin santiggo de Composieln in SpaEin
At Puerto de Ihaneta a footpath led us down
to the narrow defle where, according to leg-
end, Charlemagne’s rear muard, commande

v thie heroic Roland, wits massacred in 778
The bottle inspired the French eépic poem, the
Sone of Roland, which allezes that Saracens
did the deed. But most accounts of the engage
ment aprege that Basques, not Saracens, were
actually the attackers

Strict Code Guides Confrobandisgas

Viong the road we noticed o man on foot
aned offered him a nde. Upon reaching his
village, he nsisted that he reciprocate with
coffee and brandy.

He took us to o bar of whitewashed walls

and hare tables, around which men wére
talking 1n conspiratorial tones. Chur com-
panion explained casually that they, like he,
woere smugelers of such traditiona] Pvrenean
contribuand a< livestock and Spamsh lace
Two Spanish policemen in green uniforms
and black lenther belts were drinking by a
window, As | glanced at them apprehensively,
our companion explained, “They poalice vil

lnees, nol the frontier, so the busmess of ¢on-
truband 15 not thewr concern.™

The contrabandista took no offense at my
cunosity after he learned | was of Basgue
Blowd, and therefore. as he put ity could be
trusterd to protect his name

“To be o good smugeler,” he saicl, “om
stropge leps
nnd soumnd wind, the eves and ears of o cat,
and, of course, an elastic conscience.™

| asked how asmugeghne operation worked
He bent over his dronk and sadcd: 10 18 really
very simple. Sav that L and my comrades wunt

st I'Iil'-'l. '.It‘l'-l" charncteristics

to smugele 50 Spanish mules, which becatse
of Lheir much 1n demand 1n
France, across the frontier. Knowing that the
frontier guards are unhappy aboutl going oul
in storms, we naturally wait until g starom
night, We dress in dark clothes and choose the

slrenvlh  nre
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most dificult roote over the mountiins. One
man roes ahead about 400 vards< Lo Keep an
N[ o i AT e _'|_-.1:.'5- '[-in_ Fitsl follow ol imter
vitls of 30 paces, edch leadimg thres or four
mules: IT all goes well, we make 16 miles by
:'|'|||"|r'||:_'::|r Ly i :[';-llll_'.l'_".”!i_' '||1||||'| Car ||||a-|"|rr:
parte on' the French frontier. It is afl very
i miple

*But what if the frontier puards see vour”

His grin faded. “Well. now, thit part s not
0 stmple.” Fle bent forward again and sand,
“You must understand that atter adl these

He grinned

viars. we have kad to reach an understandine

with the law. It 15 ths

[ a frontier guard
derhite T he shoots his |_|E--||l| ORCeE 1RLO LR GT
That 12 our st to leave Lhe mules and ran
Fhe guarids comfiscate the mules, which is all
they really care about anvway.”

“What if vou trv to fight them for posses-
stonn of the contruband?

!l_l, '.l._|:ﬁ|_'.] his I".al-'_-.r i Mme 1 hat 1= .|'.I.l|.
very bad, One hothead beat & gunrd nearly 1o
frath with his walking stick. We could not
protec him because he had broken the i

cord. The euards hiad the rnght to shoot him
Fle aclded laconicalls “Which thev digl
When I asked if the smupelers dealt in
parcotics. he rephed heatediy vever! v
hustness of little packages for us. I one were

to try it, wiee woutld enstre s arrest ourseives
Cmee & Year Pamplona Goes Wild

By desien myv wife and [ arrived in Pam-
v capttal ol Mavarrao, when the gay
ten-day Flesta de San Fermin was ofhicindi
over. For most of the vesr this old walled cits

s a place of reserved demeanaor. Bul during
the festa in _|:j|_-.. [',Lr'.l|l|llll.l. lnors 1ts patron
ainl bv throwing off restraint like a winter
cont and immersing self m wild abandon
Twice before | had participated in the dane-
me, singing, and running of the bulls. Now |
ST Y wanie | CFLETitl

iyt the sidewalk cafes were hlled. Aroyned
the bandstand in the park people danced al
e fandango. A
WEAry man In B wine-spattergd shirt ex

ternately Lo rock mesic

ilained that the festn was indeed over: " But
vl miast understand that a week 5 reguired
for the excitement o run tsell oyl
Formerly a time of mingling for the peopl
of the Basque country, the July friestam Pam
plona now draws visitors from half of Europs

it nirarly so well Enown, but to my mrmnd [ar
e I'.'||f"---l'!||‘-i'.r of Festivals in the Pvre

M es & Fhin -.|||l_l||'|J :':;L-‘.||,- ].I|_'. ||_-||'||'.-I_: T

Toughening up. French paratroops plod

il oom o rrueling two-gay DiKe 10 gt

par (euvnrnie. Rock and 1ce o climbang fins

o mounlionesrs Lo the Pyvre-

|
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resnrls e makinpg fresh tracks o Ghe

Hedecked in stow  ani dumed with &
wilerfall, the Cirgue of Lsavarfigy Tears

mitle from the valley floor iopposite) Gila
fere roured this omphitheater, where spéed
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il 51 Jean Pred de Port i thi ench 1
ice of Basse MNavarre

We reached the town on the eve | iy 14
ind with ood fortane found a room i th
Central Hot Mvodcally Basgue, the litds
inn was mmmaculately clean. The window
sprarkled and the wide oak Doards of th
floor, hand-rubbed with beeswax

posod . warm glow

Lhar chinner wisd Basque oo, heoinning with
{ Hi ik ||'.:'| if the h " fi] b _5 i
MEEE, N omeletie wilh miadosies. rvilel [
pers, i crisp slices of baco Fhe main

with meat so tender that it Aaked away (oo
'I_||'||||||_ l'|_|||-:|I| i'l i-'|| ileeerey. Lhes $rim Fose
the reFion, was one of the most delightiul

wines we haid evier tasted

Explosion Hernlds a Holrday

Sext o mornihe Hastille g
w1t i LI1E |:|I|-| | '-|| i -||.-_|_||-_._' L1

the open window, my evi sunlly aweeping
Foil W TET ] [oredl n | -
UL A eXDins [ It b 1 11

R fatterea e L] || ri
| \ ! 8 L]

e ola ] e ith contesis b %4

| noJ U and handball, b

VAr Crel Wik iaahide Dirute AR i
ey, i Arrowing WTH Ty & iy €l

tl '||||:|- fif | Lreine -'._||' ) = ITe Al
Forsvare | mieeL L _ll'il vinl. it 13111 i £ hi
st possihle instant, (thers stood stock-s111
then sprang high as the cow passed beneatl
them. A miscalcalation of 4 spltt =t LT

]l '|.|'-I|E|'i-'- i I 11

I i v it | Tt ririti i

pen  troubacor | 1 | i FRTN
| f i | n I tRe ATracones Naglwi !
¥ | the Catalan indl sivieed il

1 of thi |:-.-'|.'.- Fhen PR [nAE

sprctntors alike swarmed to the main squars
tor duncine and revelry that contimued until
hrst bieght of dawn. My ears rang with ths
wnd ol music and the prercing Basgue bhat
tle cries thal Roman legions and barbarian

Lhan nowsand 4 1
Viv ha in frien Vi leannel |
§T I i1 | LTS i Fi t i LCE |
II £ Rt ||| | 11 ||| [T | = 1
-
II | 1. & 1 1 I |II :_






HOPES AND WORRIES ALONG
THE GOLUMBIA RIVER

Powernouse

01 the
Northwest

ARTICLE AND PHOTOGRAPHS BY
DAVID 5. BOYER
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Gy teaches mountain climbing in summer
and alpine skiing in winter, and so helps
swell the flow of tourists to his wilderness.

Where the mountains fade into the flat
lands of southeastern Washington, and Grand
Coulée Dam creates o lnke 150 miles back to
the Canadian border, I stood at water's edge
beneath two powerhouses, Amid a turmaoil of
concrete trucks. cranes, scaffolding, and steel-
workers, a bronze-helmeted deep-sea diver
came bubbling up from the river depths An
assistant unscrewed the faceplate and poked
in @ lighted cigaretie.

Hal Marchant grinned: “1 was just down
cheeking this cofferdam. In a few months,
we'll take it oul™ In 1978, water that used
to go over the spillway will Bow through six
of the world's largest turbines in Grand Cou-
lee's 3460,000.000 third powerhouse. That
will acd 3,900,000 kilowatts to the Columlita’s
power, making Grand Coulee the largest
hvdro producer in the world

AMuarchant, n retired Navy captnin, heads
his own diving company; lives in a lakeside
ranchhouse in Electric City, and has a special
wiiy to appreciate the river that provides his
livelthood, He took me up in his Aoatplane
“Flving along the Columbia and over these
magnificemt mountains,” he said enthusias:
tically, *is like going to church.”

Home With an Etemal View

Where the spgebrush melts into the Cas-
cardes in the Columbia Gorge, | saw another
face of the nver through the eves of Anders
Anderson. He gestured down from his new
home, perched on an 500-foot valley wall

“Nobody will ever block this view with
high-rise apartments.” Only the Columbin,
the concrete ribbon of a superhighway, mnid
tov train tracks flowed through the gorge

“My wife and | drive hundreds of miles
along the river every week, and we still stop
to take pictures.”

Andy is a supervizor at ane of the Colum-
big's s1x aluminum smelters. Their 25 elec-
trolvtic potlines, each longer than a foothall
field, produce a fifth of all U. S aluminum,
Inereased power on the Columbia could mean
more potlines. More people.  (“Additional
power would bring another industry into
spokane every month,” a Spokane politician
told me)

But not all the emphasis s on bringing
more people to the Columbia For years
Ohregon’s Governor Tom MeCall has been

The Columbin—Fowerhouse of the Nortfvwest

trving to convince the world that “Oregon’s a
great place to visity but we wouldn’t want
vou to live here”

Since the davs when only Indian tribes
congregated on its banks to dipnet migrating
silmon as they leaped up its foaming cata-
ricls, the Columbia has been o magnet, draw-
ing men to share her bounty,

Today the Columbia sends vou her canned
splmon, lumber and paper from her [orests,
apples from her world-famous orchards,
grain and vegetables frism her rich soil Some
of her aluminum goes into Washington-built
Boeing 707's and 747's. More goes into high-
tengion  lines that carry Columbia hydro-
power in glant-towered strides across the
Pacthic Morthwest,

Columbia Furs Paid for China Teas

The quest for gold and a Northwest Pas-
snge to China brought 13th-century mariners
to the Pacific Northwest, They hoped to find
both with the legendary Great River of the
West mentioned by earlier Spanish seafarers.
They found ne gold, no transcontinental pas-
sige. Unly furs. But furs proved more golden
than gold in the rich markets of China

In 1792 an Amercan, Capt. Robert Gray
of the Columbia, sailing around Cape Horn
from Boston, discovered the mouth of the
river and named 1t for his ship, British ex-
plorers James Cook and George Vancouver
had barely missed it A power struggle for
the vast Columbia country was soon on.

President Thomas Jefferson sent explorers
Meriwether Lewis and William Clark over
the Rockies Down the Columbm's largest
tributary, the Snake, they made their way,
reaching the lower Columbin in 15805 and re-
affirming the U S, clnim to the river.

Several years later one of Canada’s greatest
fur traders and explorers, David Thompson,
discovered the Columbia's headwaters. To
stake a British claim, Thompson and his
Indian paddlers boldly carried the Union
Jack by canoe down the entire river, portag-
ing around its falls and catarnets.

But at the mouth of the Columbia he dis-
covered a fur-trading post flyving the Stars and
Stripes. Built by scouts of the wealthy New
York trader John Jacob Astor, it had been
chrstened Astorin

During the War of 1812, though, Astona
passed to the Canndhinns. Explorers of the
Hudson's Bay Company and the North West
Company built trading posts along the river
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their deep [reczes with produce from the
Columbia Basin Project.

Against the interminable gray backdrop
of unirrigated lands, Columbia River water
arched across green helds from want sprin-
Klers on wheels. Near Quincy a roadside staned
stopped me—a visual magnet of melons,
sguashes, apples, onions, corn, cucumbers,
cauliffower, and other bounty of the basin
cornucopine. Weighing my  purchases, the
farmer’s wife tossed in a free handiul of green
peppers, o smile, and a comment:

“Before the irrigation canals came, vou
could buv this land for about ten dollars an
acre. Now it goes for up to eight hundred.”

At one of 11 potato-processing plants in the
basin, I watched white-capped workers tend-
ing an all-electric production line for quick-
frozen French (nes

"Idaho and Mame grow more polatoes,”
James Vickerman told me. ¥ But now here near
as many bushels an acre as this sagebrush
country. When all the planned canals are
built, well irrigate a million acres. Then we
may be number 1| in evervihing but name. I
they'd just stop selling our Wushington procd-
uct as ldaho potatoes!”

Water for the basin s channeled throueh o
canvon Some 23,000 vears ago, during the
last lee Age, n pigantic placier blocked the
Columbia precisely where Grand Coulee Dam
stands todayv. The backed-up river burst its
bhanks It gouged a hundred coulees across a
vist hasaltic plain Inid down by ancient lava
fAows. ‘When they built the dam, engineers
enlisted the largest of these canvons—Grand
Coulee—as their primary storage asrea

Locks Reep Trathe Moving

As one dam after another starstepped the
Columbia, navigation Kept pace by way ol
locks aroumd the muan-made barriers

“1 brought in a lot of the concrete for bath
dams and locks,” tugboat captain Wayne Hate-
man told me as he aimed a tran of barges
into a lock at MeNary Dam. A< he cut power,
thev slid in like a Cadillac squeezing into a
narrow garage. “Mow we can @o from the
Pacific to the Columbia’s Tr-Cities—Fich-
tand, Pasco, and Kennewick—and on up the
snike a hundred miles, nearly to Lewiston,
Idaho. Mastly petroleum products we're push-
ing up todayv. We'll come back down with
mosthy whent."

New dams helped, too, as an additional
curb on floods, scourge of the Columbia In

1948, near Portland, the temporary wartime
city of Vanport virtually bad beén wiped out

Floods are still Tfeared in places: Puget Is-
land, near the mouth of the river (pages 842-
1), is one of them,

“We're below the water’s crest here, like
Holland" In a rainstorm. dairy farmer
Charles Emerick was showing me the big
pumps at work on his pasturéland, squirting
witer over a dike into the Columbia. “When
the 1948 flood breached the dike, every
island family had o be evacuated.”

Whv live below flood level? Emerick’s 170
Holstein cows and his fields of hay and corn
wiere the answer—some of the richest dairy-

land in the Pacific Northwest,
Seed for Power Prompls a Treaty

Agriculture and flood control, ves. But it
was muinly the demand for power that pre-

cipitnted the Columbin River Treaty with

Canada. Floodwatér held back “across the
Hne" would make possible not only Grand
Coulee's ginnt new generntors, but new ones
at every ather U 5. dum downstresm.
senator DHIl's words came back 1o me:

“That treaty took some doing! British Co-
lumbia’s Premier, W. A, C. Bennett, was a
towigh bargainer, We had to puy him cazh on
the barrelhend to build the dams upstream.
To zet the monev. we had to sell bonids, then
build transmission lines to California, and
mortgage half the electricity we could pro-
duce from water stored in Canada. Mortgage
it for 30 vears. We even had to pay Bennett a
premium for the food damage we would
avoid downriver!

“Now thevive gol a new Premier—David
Barrett. He doesn't like those storage dams.
Odr the treaty, He's got a strange notion thal
Hennett sold Brtish Columbia down the
river. You'd better have a thlk with Barrett”

I did. In Victorno, Premier Barrett highted
a foot-long cigar, scowled, and used some
blue words: “It's true. Bennett oid sell us
down the nver. We pot 3273,204,46] from
the U5, Interest over the vears made that
S45E.000,000. Bennett told as that would be
enough to build all three of pur projects—
Duncan, Keenlevside, and Mica But belore
wie're through, power lines and all, 1t's going
tor cost us pearly three times that much!™

There are other costs ton: Farmers, ranch-
ers. townspeople HAooded out. Forests in-
undated. Trout streams lost. Winter range-
land for hig game gone,

LER



There's plenty of room al the top for skiers in the Canadian ranges along the Colwmbia.

“Well, when we bumld dams in the future,
we'll count in the human and environmental
costs, You can bet on that!”

David Barrett’s necktie and shoes were off
now, Pacing the carpet m stocKinged feet. he
stabbed the atr with what was left af his c1-
ear. A lot of wounded pohticians in British
Columbia can tell vou he's a fighting man
with cipars, facts, and vocabulary, He's not
called the “Profane Socinlist of the Narth™ for
nothing

“And we'll
advance,” he concluded

harvest all the timber in
“Esvn in British

B34

Columbia we don't have enough natural
resources 1o drown trees any more "

With Al [Larsen, Iogmne superintendent
for Canadinn Cellulose, 1 surveved some of
those resources from the wr—Lanadian
forests second in wealth of timber Oy 1o thie
West Const rain forests The gleaming Co-
lumbia was thawing Clusters of derk matich-
sticks—truckloacd-size bundles of logs—
waited by the thousands along the banks for
spring floods to sweep them into Lhe curremt

“I'm glad the Premier understands about
drownimg the tmber,” Al smd “When some

Nitional Geagraphiv, Devcember 1974




totes! ranger gives our loggers hell for leay
ing i high stump from i tree cut indeep snow,
I think about all that forest fooded be
Mica Dam—enoungh to supply n pulp mill for
W) yvears, It makes me i1l.°

sl

Floating Timber Harvested by Turs

I wenl to Mica, where B. C. Hydro was
blasting out one of the largest undereround
powerhouses an the continent (page 827)
Behind it the once-wild river was backing up
[or more than 120 miles. The artificial lake
apreadd long bngers. drowning forests in

The Columbio—Powerhouse of the Northwias

These vacationists whirl from calley (o peak by helicopter to ski the virgin powder.

vallevs once coursed by wilderness streams

Logrers in tugboats were salvaving timber
that had surfaced, Lozmer Vie khelley and |
stared at the Hotsam of forest debris

“They say we're petting 85 percent of the
mitilable stufl,” Vic =sad. “Well, I know that
there's lots of @ood cedar still under there. 1
we'd had more time, we could have sialvaged
it. Cedar will Roat for vears.”™

But Vie Kelley knew that more foating
timber would only ndd to another problem

‘How'd you like 1o be a moose or an elk
trving to swim this lake and getting trapped

¥
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in all that junk? The reservoir should have
been cat ¢lean before we filled it But Canada
wias i a hurry. The treaty with the U5 set
a date to store waler. We made it, too. But at
what a price. It'll he vears before yvou'll want
o put a fishing line or a small-boat propeller
into this mess ™

B. C. Hydro engineers were already sur-
veving for other dams and reservoirs, One
Revelstoke Canvon could flood 80 miles of
the white water thit roaars down from Mica to
Revelstoke, n gateway to Canada’s Glacier
Mational Park,

This lnst wildly besutiful Canadian reach
of the Columbin, plus a streteh of sagebrush
wilderness near Hanford in Washington, are
virtually all that remain 1o be tamed: and the
L5 Army Corps of Engineers hus long had
plans for Ben Franklin, o dam at Hanfore,

A strong atizens’ campaign had  been
mounted to save the Hanford area as-a scenic
nver and wildlife refuge. And environmen-
talist David Barrett was obviously hoping to
preserve the river above Revelstoke In view
of the energy crisis, though, | wasn't about to
give odds (o environmentalists

“With or without those last dams, the
Columbia’s about reached its limit as a hydro
source.” Premier Barrett had told me. Now
what? Nuclear power plants?

"Thev're building "em downstream in the
U:s, even though they're still having peci-
dents with atomic wastes: We're gonna hang
tough ‘here, and watch a long time, before
we et into the atomic act We believe in de-
velopment in British Columbin. But we be-
lieve in safety, conservation, amnd people first!”

“Incident™ Brings a Flurry of Protost

“We call them mcidents eather than acci-
dents at Hanford "

Dr. Richard Foster, Program Director {or
Ernwironmental Sciences at Hanford, put it
that wayv, He had come here 30 vears before,
toan and and forbidding enclave half the size
of Rhode lsland, together with hundreds of
other scientists gnd 50,000 construction work-
ers. Their supersecret project. 1o produce plu-
tonium for the world’s first atom bomb. Dick

Foster's job was o monitor atomic levels in
fish in the river.

“We bad an incident just recontlv,” Dick
admitted, *Another leak in our undergrovwnd
storage of high-level atomic wastes." 1 re-
membered reading the flurry of stories and
criticiam in the press

“We've got to improve our wiste-siorage
techmguoes. And we are. But there wns never
any reil danger. Those radioactive elements
didnt pencirate to the water table”

The long-term problems of storing toxic
wistes, however, remaln unsolved. As more
nuclear plants gre built, more wastes pc-
cumulate. Environmentalists say that floods,
carthguakes, accidents, and sabotage all
make those wastes potentially dangerous,

Nuclear Plants Are Heavy Drinkers

During the 1950’ when the U.S. and the
soviet Union were Jocked in an atomic-weap-
ons race, the Atomic Energy Commission
had erght resctors operating at Hanford. All
eight of these top-secrel giants in the guarded
desert produced plutonium for slom bombs
—i row of monsters gulping billlons of eal-
lors of river witer daily for cooling, and pour-
ing heat and chemicals and some low-level
rativactive pollution back into the Columbia

“Even so, there was no radioactive builduep
that hurt the river ecology,” Dick said. “We
checked the ish constantly. No threat to them,
or to people who ate them, We still check, hut
the radtoactivity 15 inconseguential.”

Comparatively little waste heat and effluent
g0 o the river todav. Four of those elzht
Hanford reactors are mothballed; the other
four stand dead and gutted, tombstones mark-
ing the dark perniod of cold war. One new re-
actor alone produces plutomum for nuclear
weiapons, and much of its waste heat is con-
verted into commercial electricity in nearby
stenm-turbine generators of the Washington
Public Power Supply Svstem.

wiPpss 1= Dbullding 8 second commercial
nuclear plant just a few miles pway and will
soon begin a third Deputy managing director
Larry Humphrevs told me that the first plant
uses o million gallons of river water every

Fumily Hotilla, three generntions of Haglunds assemble for o reanion at the grand-
parents’ houseboat home four miles from Astona, Ovezan, near the Columbin’s mouth.
supported by glll-net hishing, Oscar and Lisetr ralsed 12 children, four of whom
still catech salinon for a living Chiefl Joseph Dam, built without fsh ladders, bars
splmon from upper streams; but the Bsh can bypass other dams on their travels

B3



Muagic of water transforms drvsml of the Colum
bin Ba=in into rich green croplamnd Pumped Trom
muan-made Franklin I Roosevelt Lake dnto tha
natural wilerwoyv of steep-willed Grand Coules
the Colimbia's waters flow o fir a= Vh) mdles
soptith, trrignting half o milhon acres. Swinzneg in
circles and witlking GCross rectangular plots, auto
matted sprinklers sproy ife into fields

Testamient to the basin's fich wdl and lone sen
waf, omons are hageed for market (below)

—ten Limes 1|II' Wakler

Lwr muimutes tor cooline-
sl by Portland, a aty of 373,000, 1n the
same time span, Cmndy 32,000 gallons wall be
nieeded for No. 2,

bhecause of recveling and
rooline towers to beé bmit to meel new en
vironmental stiandards

A copling tower almost as high as the Wash
ington Monument and muoch bgeer around
lrma over the rivier mesr Rainier
The plant, being built by Portland General
Electric, will wo into operation lite 1n 1975

[ re o

Antl PUE Proposes six more alomic [ower-
houses on the Uregon side of the Columina
Cooling towers? No. Ponds and pipes. The

R

plan 18 1o distmbute the wiater o formers, Lo

rrriate lend and protect erope against frost

Thermal Irrigation opens prospects for Len
der new cropes thot could survive cold wenther
and matdre than artiicwally lengthened grow
ing semson. Pulpwood forests could manth
brren Healed
controlled environment vear round. T he wast
from o 1,
cotuld heat 500 acres of greenhinuses, making

Arens erechouses rfller a

heal K -merawatt nuclesr plant
possilde an o estimted S12.000.000 crop ol
vezelables annuul

sch hopes for the [ulure 1 heartd {ram

Lennard Perking, Mrector of Business ani

MNatiomil Cieopraphic, December [WTS



Community Kelations for AEC al Hanford
“In a hested, humdified greenhouse, vou
could get 12 crops of radishes & vear.”

Sut the viston of atomic dreamers goes (al
bevond: shopping mualls 1n inflatable, atmo
sprhere-controlled
citiiss ene losed

O s [II.'Fh.I.[r- chniire

How Much Growth Do People Want?

No one knows how many nuclear plants
may hnally rise at Hanford, but new towns
and industrial complexes will likely rize with

Lthem—powered by nuclear energy directlv or
W sleam creiled i cooling the réactors

I he © cllivmblao— Powerhonse af the Nortliwest

Flow fast will 1t all materialize? A thousand
gquestions are involved, Will the fedr of atomi
power halt its advance? What about power
trivm the sun, the wind, or geothermal sources
underground® These are constant, renewabh
sources, and perhaps, when theyv are devel
oped, less costly, Some scientists believe thes
should have priomty over nuclear develap-
muenl. Most significant of all may be the ques
ton: How much growth and dévelopment do
peaple of the Columbia River empire really
wants® G need s

“Even belore the energy erisis hit," says
nuclear planner of the Joint Power Planning




Council at Portland, “we foured we'd need
the equivalent of one pew 1,000-megawall
power plant every year With gas, oil, and
witter in short supply, the day of atomic
enerey = here. It's fiem power, woo. If yvour
river tuns low, hyvdro plants are in trotuble
ay we'll use hvdro mainly for peaking
ns reserve power for hours of henvy use”

B T

Crisis Hits the Calimbiaa

Last vear the rnver did run low, and the
hwrlro plamts were in trouble Little snow bl
been recorded in the northern Rockies the
IJfl.'l. |:'I.1I.|III_' Winter. E].-!lL' mearer !I'lll!ll.lﬂ- hl.'l.'.':l.]Tll.'
a2 matter of mounting concern. ' When spring
rams were light, a forebodineg of disaster
began to be felt at powerhouses on the
Columbia and s tributaries. The wors
cirovght i 43 vears had begun

By midsummer, turbines gt some LU S
dams stopped spinnine. Washington, Oregon,
ldnho curtatled use of eleciricity, The Greal
River of the West had run shott of power

With Dhick Tatum, at Aluminum Compny
of America’s plant near Rock Island Dam, |
watched molten alummum béing tapped at
1.778" Fahrenheit Elsewhere on the nver,
acres of potlines were going cold and work-
ers were bemng lasd off

It's a risk aluminum companies accepted
vears agoe when the dams were being buill
The gamble was on “interruptible” power. It
cost less than guarantecd power. This vear's
interruption cost money and jobs:

But might not nuclear plants one dayv face
simulAr uranium shortages for atomac power

To start ofving that problem, the Atomi
Fnergy Commission isspending 300,000, 000
At Hanford it 15 bunlding o pilot plant and
testing unit Tor the nation's upcoming gen-
eratinn of atomic hriéeder reaclors
will enable us W stretch our
Hurning both plutaonium
el nonhssionable urnnium 238, thev'll pro-
duce power and il the =ame bme create plu-
tonium-—more than they consume.”

Atomic physicist Dr. Ersel Evans
brocder reactors as the best prospective an-
awer to the enerey crisis Perhaps even until
the day that science makes 4 breakthrough
with atomic fuswon, to wse as fuel the plent
ful hvdrogen of the sea rather than the
wramigm of the earth

"With breeders,” Dr Evans =aid, “one
L. 5 productiom of urandum would
egquid 13 times the total energy we can hope

'Hreeders

|JEilf]iII![I! FESeIVies:

HEE S

L

w4l

to extract from our largest ofl field, the North
Stape of Alaska.

“Wuclear enerpy, after all, makes up the
sun and gives the earth its interior heat. We
should stop berng so fnightened about 12"

Perhaps. But there s incrensing concern
ovier risdioactovity in the air and waler, plants,
animals, and humans The battles are not vet
over, nor the fimal nnswers in

Meanwhile. every possible gallon of the
Columbia 5 made to flow through a turbine
—qnot once but many tmes. The result, at
every dam: increasingly dry spillways

That's n mixed blessing for the salmion.

“About 140 million fingerlings are released
on this nver system every yvear,” Bichard
Duncan told me. Dick s & fish biologist for
the LS. Army Carps of Engineers, which
Butlt Honnewille, The Dalles; John Ly, M-
Nary, and Chiel Joseph Dams “Our problem
15 to get the fAngerhings safely downriver,
cither over the spillways or through the
powerhinoses.




Water plummeting over the spillwonys i

lenses exoess nitrogen and other pases “For
many, it's fatnl," Dick said. “Lots more are
stunned and are easy prckings tor predator
fish and birds. Fortunately, the
affect the predator fish, and that holds down

URsEs Also

Penstocks Give Fish the Bends

With les=s spill, it is the turbines that loom
s ']:--; I-:r'|:'_|."'"il'-,_' Killers of the Tulyre NATE
hlades kill a few. The whirling of the
kills others. But at |

tie when they pop o the

W aler

w high doams, far more
alter the

trip down and through the penstocks, It's the

TR
sodden releass e bends
“We lose 10 to 30 percent of them at every
dlam thes We'r
gutde fish out of the penstocks. So far, they re

from [rESSUr

[ LSS I|_'~-’.i'|:: ||‘.'||.1.—~-|.'-- Ll
not completely effective.”

[ick 1s part of a $200,000,00
L) wears. to save the Columbia salmon. Other

ifort, over

feclern]l and state biologlsts are pushing to

birth-to-death
DO LTS

complele 4 Compreiensive

study of migrating fish I inger-

SALLOHIEL, OF 16

Linges are heanoded, taoeedd,

chpped, and so0 can be idenbihed en route
fownstream—ar
hey return from the sea gs adult hish making

their woy over the dimas tospawn in the ver

sevierdl vears lated '-"-'l'li'lu

witlers where thev beoan

[ sat i
it Phe Dalles Dan
cits for eleht hours a day,
off everv hour, counting fish

salmon, steelhend trout, shard, Inmprey, and

a hittle elevator over a hah ladder
Here Opad Townzend
with Len minules

nther sea miprants swarmed over the ladder's

narrow top step “‘;-:| s IINEETs [l|.'.}|'|| AVET
the Keves of an -"Il'l'|.-llrl|-
Whenever a fish darted bhack dowen the ladder,

of that species. (Skeptica

adding machin

she sublirncted o

blologists once secretly chiecked Clpal’s ligures

by catching and hand-counting a day's fish

Her tally proved amaringly accorate.)
Thotizh she answered i store of my ques-

tions durine the FContirned on e S46)

AVE, &VE, Ta am. A bcensed
LAk Mabs Feat

--.|I||-

fias helped in her futher’s charter-boat husiness

in tirtees of Gshermen who wan their botts wrth

it 18 Srie
hor nt the Columbin s
One job elt) is

nihting salmon

=iTre apee 11 <hy



“Food should be prepuared with

hutter and love, say Charles and

Myrnn Emerick, who pasturs
Haolsteines ot et 2500001 Fueed
Ll
'he bEmerick
il

e Paula, 4 helin with U

||1‘l-||".-|'

BT TELFT i EroiareEd

nil v farms line the bhanks
dipwnstrenm from Homneville Dam

nily, thiz low land wa
T Y

Ll :l-_'!“ 'I._.|!
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first  counting-period, she never took her
evied off the fsh

Durimg her break, Opal ndded a fifth of her
SO-minute tofal to round out the hour's count
She still watched the water. “What a pity, All
those beautiful hsh, and T'm not allowed to

voant them.”
Salmon Swim a Comeback Trail

Today salmon return to streams where
until recent vears, nong had ever run. A fish
Wily around a Ol-fond |':l_'~l'.1|'||'. IOrT 1Instance
has made it possible to establish a new sal-
maon population on the Wind Kiver, a Colum-
hia tributary in Washingeton State

Al ‘the federnl fish hatchery 20 miles up-
SLTCLLET, ] rl'lljlll'l Assisinnt ITHEAT A I E II'II.'I |!'II.I.F
jacks stripping epps and milt from spring
salmion, 1 he fish had spent the sumimor in the
hatcheryv’s holding pens, eating nothing and
ripemig lor spawning

"We pol our first brood stock in 1955 from
the fishwavs at Bonneville Dam.” Don sad

Sow we hitve about 53,000 fish making their
way here up the Wind River every spring. 'We

take their eppec in September, and release
abwevint 2,000,000 five-inch ingerhngs in Aprl”

Most of the UColumbia salmon catch 1s
taken offshore v the Pacihe, though tens of
thousands of sportsmen fsh the river and its
tributaries when the runnine
Commercial pill-netters are allowed on the
ower river during the peak periods

Un o sandbar near Astora, | came upon 58
members of a Ashing family (page 836). They
wirre birmling ears of corn and thisting hol
huge driftwood Gre
Lisett,
and all mine sons

towes around n Cdscar
Hoglund mnd his
children on a househot
hecame gill-netters

We started

Lot

I ]
¥

wife, ratsedd

fishing with LDhad when we
W Marvin Haglund told me
Dl et Oecar Junior and me go by oarseives

when be wis 10 and T oweas 9 The Ewao ol us
yaedd to catch as much as o ton on a bie night
“When the dams

siitller. Things have mmproved since then,

camie, the catch ol

Tossed by o bucking torrent, two adven
challenge the Deschutes, 4 north
tributary n Crepon. Afler
decades of gentling the Colambla itself no
longer runs wild and (ree, bat eforts o hall
poliution amd retiin the remuimnes beaoty

foriete]] 4 better futurme [or this

Lirers

woard-fowine

|-: i E ||I||--.I

Eianl Aamong weslérn fvers

But there are still
than before.
“Individunl fish are bigeer, though, Arti-

Lthe Rltest

fewer salmon in the river

ol spawnmne and selection of
spawners produces better fish

The proof of that maght be in the catching
and the tastineg. At five o'clock on a misty
morning I went out through the mouth of the
Before

Columbia on a salmon charter boad
noon, neaely 3,000 bonts were churning the
ecstuary ke a convention of ducks-an o pond
1 twelve of us aurht a limit,
three salmon, cohos and chinooks
“LChy an

sarry Heaslev observed, vour eatch

il

weekend chiprfet lr||-."

A RrILEn

sRippet
will cost vou about three or four dollars o

pount, figuring the boat and tackle, food,
ol inge, and transportation.”

[ looked wiath renewed astonishment it the
will-to-wall boats around us

“This Labor Doy crowd 1= probably puttmiyg
a million bucks into catching salmon tod
And as vou see, we do catch 'them.'

Hatcheries, hshwavs, research, regulation

Monev, work, concern., Add them up and vou
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Revival of the salmon runs

reducing pollubion in the Columbia and i

trbutares. 1 Hew

lamies M

with Const
udt on a biweekly helicopter light
that momitors pollution. he crew surveved
riverbanks recording progress of new munic-
rpal sewer systems and efforts by industries €
reduce AL lytion of the e with -:1-|-|-:- .';'||i il
the water with logs or chemicals
“in 1975 thev have o meet new state an

Ageni

like most of "em wil

TiHECTIO] -|.:i|||.:r":'.I

Saving the Columbia for Evervhody

stiddenly, the chapper banked Irciing
aver n ship. A telitale ofl slick <prea

|r.||.|:r!!l: Wwiler |'-.'.||' -."Illi':!ll'ull"l: cri |,||:|

TN e |III|:_'- BT CATMETES WieEnl ILE FEC LI

“We'll have a boat potrol boarding that ship

within abu! r M RUteEs | m sard

AL I 1
foven WlL '!I Lhe rerton < erowinn, thee Lo

lymibt 13 st one of Lthe cleape<t bie rivers in

the world, Fortunatelv, it was o late starter

bmong indystroal civers and, 0 oan era of en

w AL NN TR I::IEIllI'-:illIl'-'I,"-' A ol B0 | L¥i |

Lin a warm september sunday afternoon, [

along the tower Uolumbia from

sk immed

Vortland o Bonnesille LDam with he ICofiler

.
HsTENINne

::_I 1|- llll b Fa% i -l.'.l.'l.l.l '
ol im Bobertaon Il W

ik Lhi rllii.l;'.'.._-ll' 1]

ouettime in stlver lit-

II -- 1 1
II I || I 11 ¥ = [} -y, & Lk
L TR EL RIS O SR TDOdLES THOE LIS WETE WA

nE waler-skKwrs, carvinge whle sgidmarks 1
that foamed and faded; fish-
ling from boats and casting

ures frmom mver shores and el from

= WITIIT Y et ieT

- hunsadredd= of (amilie< were in [or

| Wi

A CYORINE ABpproal el TN Gl

gathered around dridtwood fires

barbecuing fresh-caught salmon and

| i :|| Pl LORstIng "|.||'-.!:r'| b= I
g

wiatching the sun sank into

Veonle wereapprecrating the charm of thet

the Columbis

Fer notl only here: | koew, bul 1o bundreds

of places all the way from the Rockies to the

Pacihe— LT :-'.'.il ot but wonderine | BRt

long it could be made to las H




Ghina Unveils
Hep Newest Ineasunes

PHOTOGRAPHS BY ROBERT W, MADDEN




U FEND QFF the ravaves of of the People’s Republic of China Inlndd jade enhances
time, the wenlthiest Han Dyvnasts Fashioned for Tou Wan, a Han bronze headrest the P eSS
pillow for her final sleep

: II.I |||I I.I.

nobles of 2,000 vedrs ago com princess, the repal shroud incorpo-

miz=loned [unerary armors ' rates 2.156 handcerafted jade piagues, hand lav a it
precious jade—a miatenal capable ind probably took ten man-vesrs to Fler attenadants
The pold wire, some 24

they believed, of preserving the hu- omplete

min body forever. This magnificent ounces in @ll, that links the plagues

bigrinl suit. long-hidden oft of an attestz to Lady Tou's social rank. For v artifact
clent artisans, highlights a startling s exalted members of anclent vart hisel sinee | span almast th
urriy of archeolozical finds now tour China’s aristocracy, silver or copper ; g cultyral develo
the the West as g soodwill FesLygre Wilre wWas |_,-|'l| ! . Ik &long |;_||'|"!;;'|' IMHGTE




The suit that fmled: To
below, as found) fell sh
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| Wan's joad
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ming acupimncetuce needles of gold and silve

s reflerted n the exhibition













Enimmatic owl stures from an eight
mnch-tien wing vessel found ar shih
ol Shpme Dhnasty bronze workers
bl mastered compilicated allovs mod
crsting techniques more than 3,000

VEIEE A0

"A Chinese cowbov,” a Cansdii
viewer remaried af the saehit of ths
extiberant horseman. Beard and LR EF
nose mark mm e o central Asan
Archenlogicts 0 1967 lowund him in
the tomb of a T ang princess biined

" M i - i
al Chlienbsen 1256 vears parlier

“He who knows does not speak. H
who speaks does not know.™ The
kneeling handmalden (helow) calls
to mined the wornds of Liac-tian, leeeh
dary founder of Toosm. >ome L300
vears Ao mourners laced the paod
ey Tipure twar the funersry mol sl
of Chinp's first emperor, Ch'in Shah
Huane, al Lint'ung Farm' workers
wlin found her in 1964 trmmetiiate s
notified puthonties. Such newly awnk
end] pubis pride i Chine s cuitural
heritnes [ed o the preservation ol

may ol the objects i thae '_'|I"I'I'IZ||'

wrt chepla [':
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Snoey-throated bulls and a young carihow graze in an aulumn field on

Caribou: Hardy

OR AT LEAST a quarter of an hour

‘fr Lhe walked

" raising and lowering her head
peering about nervously

Hir intrigued

Don Frickie and me, Camped on a ndge &

thousand feet above the ice-choked Kongakut

River, in the vast Arctic National Wildlife

Ranee of northeastern Alaska, we were stidy

mictated toward their

I ;|_j||'||||_l rir-.'h.--.

Cie
pni
!IE-::-]l!-'.-fi.-I

hehavior fellow

e carthou as Lhes

i _1|'.,j||._' |_'t||I_._'l:||],- |_ 1-:p|_'IJ ~.r_'|J i b liese DA N hee

"1 said excitedly. “I1

YShe's havine o call

Cikh 567 1LS | pre .-

We rushed closer, hoping (o witness the
But the calf was born im the thriee or
minutes i nenr. We

watched from about 20 vards away as the

birth
[T took us 1o el
mother nudeed and licked the wet lLuiby,
ureing it o el up

he calf wobbled to its feet, started to fol-
low the cow, then collapsed. The mother iny
beside the calf. licking it and grunting. Then
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the eve af their migration lo winler ranges more than a hud red miles aweay.

Nomacls of the North

ARTICLE AND PHOTOGRAPHS BY JIM REARDEN

':-lir'." moyved away i iew i .£I'|I| ||.||'||.q-|| i'll'r (ITICT ll'-:-';-l"."'.'l._|| oW Qs ;-|:r' - |_II'III| LOT Throe
heid, ian attraction signal. The calf tried val days, head down, near her Hieless offspring
antly to rise. Agadn it fell, was lhicked, and But if it survived, the animad born near thi
rose. Eventually the mother led the calf to 2 Kongakut that day early in June would de
rocky mountainside, where they bedded down velop 4 body marvelously suited to rogped
tor the nizht mountding, vast hummocky tandra, snow

[hat tiny, wet, strupeling creature faced an ce, howling winods, and, olten, scant oo
uncertan existence, One seientist who studied LUinlike deer of most species, It would never
A caribou herd found that 40 percent of the  call one mountain or one valley home. Tt
calves died in their first vear. Though com would roam all its life, gregariously keeping

mon, calves' deaths are not easily accepted; | the company of it own kind, its travels
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influenced by the search for food, by weather
anid snow conditions, and by the harassment
of predators and summer insects.

At birth it possessed the instinct to respond
o 115 mother's bobbing head It knew, or
would shortly know, the pose that caribou
assume when o wolf or same other threat is
near— hind legs spread and slightly crouched,
tail fMlagped—as well as other meaningful
gestures and calls

Able within four to six hours of hirth to fol-
low its mother at a walk, it would, by the
second dayv, be strong enough to run with
her. In its third day it might outrun her. From
thirteen or so pounds at birth it would grow
1o twice that weight in ten doys, Dursing
frequently on milk rich in butterfat. Within
four weeks it would sprout antler spikes.

If mother and calf followed the pattern of
the majority of their herd. they would, n
about two months, commence a 40C-mile (rek
from the North Slope across rugged moun-
tains and vallevs to a winter riange.

Buffalo of the North Country

During the pist guarter of a century 1
have made many trips to study, photograph,
and hunt Rangifer tarandus granti, the bar-
ren-ground caribou. At present 400,000 of
these animals roam Alaska in berds that vary
in size from 240,000 to 230. The largest, the
Arctic herd, occupies a range of 2ome 140,000
square miles—about the size of North and
south Dakota combined—on the northern
anil southern slopes of the Brooks Range
(map, page 360). Ten herds are found en-
tirely within the state; three wander from
Alaska into Canada, where a closely relited
animal, the woodland caribow, = found. Both
types of caribou are kin to the reindeer of
Scandinavia and Russin, source of the 30,000
domestle reindeer in Alaska, which are kept
mastly for ment.

Az bison were important to Indions, ex-
plorers, and settlers of the western United
States, so caribou were important to early
Alaskans. Even today the peaple of many re-
mote villages depend upon caribou for food
as well ns for clothing and bedding material.

Anaktuvuk Pass—which takes its name
from the Eskimo word meaning “place of
caribou droppings"—is such a village. Shad-
owed by peaks of the centrul Brooks Range,
the 2 200-foot-high pass that cradles this tiny
settlement is on a carthou migration route.

1 remember a flight over Anaktuvuk Pass

BOZ

that T made in 1952 with Clarence Rhode, Te-
gionnl director of the U. S Fish and Wildlife
Service. Rhode, his son, and o companion
were lost on o another flight in the Brooks
Range in 19358

Swooping low over the village, then the
home of sixvty seminomadic Eskimos and
some hundred sled dogs, we saw that most of
the homes were carthou-skin tents. Nearby
stood o “carthou fence," a hall-mile-long
double line of about seventy low sod mles,
arranged to resemble men so as to [righten
carthou toward waiting hunters.

Succiessful Hunt Makes Work for All

Recently 1 flew back to Annktuvuk Pass,
arriving on a day in late September when
snow lay on the ground. The tents had been
repliiced by insulated frame and sod houses;
a school, built in 1961, had ended nomadhsm
for the residents.

Several thousand caribou had passed near
an the previous day, and the villagers had
killed many. Four-poled platforms held fro-
ren and drving meat. I watched Elleh Hugo
wield her wln, the semicireular knife tra-
ditionally used by Eskimo women, as she
swiftly reduced three large bulls to skins and
portions of meeat.

“NMaost of our food is caribou,” she reminded
me as she flicked the blade through the meat.
“We use skins for winter pants, gloves, socks,
and parkaus. Heavy bull skins make good
mattresses or seats on sleds”

She held up the thin <kin of a leg and ex-
plained that it is best for making kamngch,
the hoots that are worn in winter. As she
scraped o fan of back sinew, she added, “This
is better than regolar thread for sewing skin.”
The sinew is dried, and pieces of it are split
off as needed.

She removed a long 20-10 30-pound wedge
of back fat from one of the bulis. “We use
this for cooking, or we eat it plun. But as a
treat we use it for akufug.”

Akutug is whipped fat, with added bits of
cooked caribou meat. 1 lnter sampled some
thot had an almost ice-creamy taste

MNew arown to about 130 residents, the vil-
lage of Anaktuvuk Pass needs some 500 cari-
bou a vear. Several times in the past two
decades the village neared starvation when
animals were scarce. But as Mrs Hugo
finished her wark, she turned to me and =aid,
“We don't need as many carthou now; snow-
mobiles don't eat meat” The Eskimo and

National Greographic, December 1973



lndian villagers of noribern Alaska have
largely abandoned dog teams in favor of the
gasoline-consumimg “iron dog ™

A chill wind whispered at dark. | welcomed
the warmth of the sod-insulnted log house 1
shared with Arcti JHIIJI. who, like most resi-
dents, 15 one of the Nonamiot—ithe inland
Eekimos Tall, thenilied, courteous, a min of
probably more than 80 vears (he was born
about 1890, he thinks), Arctic John hias the
Eskimo pame of Itashluk. But when he in-
trocluced himsell, s weathered face creased
with a smile as he said, “They call me Hills-
man.” He was proud of this title, apparently
seff-bestowed, and it seemed to fit; Arctic
John has spent most of kis life hunting in the
mountams. "l know nothing else." he said

He had shot two bull canbou that day and
left them in the snow, Next mornine | ac-
companied the old hunter to hiz kills. Waork-
ine bare-handed in a cold wind, he skinned
and quartered an animal and covered it with
the hide Freezing guickly, the hide would
proftect the meat from ravens. A relative who
owned a snowmobile would later haul the
meal home Il necessary, though, the cache
would keep safely in the snow for manths,
unless found by wolves or wolverines

Caribon Figurey in Song and Art

Later we climbed a hill and Arctic Jaohn
studied the broad. rolling pass with binoc-
ulirs. Diamonds of new snow sparkled in the
sun. For (our hours he patiently watched, but
no canbou appeared. Onee o distant shaot
reverberpted from the mountmins

“Someane shoot at Happy New Year Hill,"
Arctic John said Smuiling at my puzzlement
about the name, he explained that an Eskimo
hunter had killed manv caribou there one
wew. Year's Loy, then composed 3 song to
honor the event. “You like 1o hear? he usked
Moving his hands and body in rhythm, he
sang lustily in Eskimao, ending with a rongdng
“Happy New Year!™

Back in the village T watched Molly Ah
epnk make caribou-skin masks that resem
bled Eskimo faces. She prepared the skins by
clipgnng the har close and dyeing them in
ted o prroduce a gold color, Then she clamped
the wet skins on forms to dry. Later Fwatched
her sew a rufl of wolf fur around o drey skin.
She used haar from the lower leg of a conbon
for the beard and moustache of an old man's
face. Long hair for an old woman's {ace
ciame from the mane of a bull

Caribow: Hardy Nomads of the North

The Eskimos of Anaktuvuk Pass prefer
bull caribou, which provide more meat, and
which, at least in early fall, vield more back
fat than cows, Bulls weigh about 325 pounds,
cows about 200, The average bull of this heérd
stands dbout 50 inches high at the shoulders;
cows ore several inches shorter. Each vear
Loth sexes grow and shed antlers; those of a
mature bull may be five feet long

Anvone who has been close to a passing
herd in the Tall will remember the noises the
chicking of feet, the grunts. the clattering of
antlers, No one knows why caribou feet click
with exach step; it may be the sound of znap-
ping tendons or of moving bones, A single
prnimal's clicks may be heard plainly at 30
paces. Records describe the awe with which
northern (Condinted on page 8§68 )

Drenched and
drowning, a calf stranded on an islamd gets
a tender toweling from Don Feckie of the

shivering after nearly

Arctic National Wikdlife Kange Depofited
aon the stream's bank; this J-day-old waos
gl kly reunited with its frante mother

W
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ke ot herds, the Porcupine caribou jouirney o winler ranges as cold weather ap
prosches; mating lakes place en route: In spring the herds make exhausting troks to ther

]
alving gerounds inosmaller bands, one often following another's scemt
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Soeven-minnte showdown
hetween antlers and claws

“HIANTS OF THE NORTH sqgunre off for &
{’ death strugele in the wilds af Mount
Mekindey Nationol Park when o mother
grizziy with two hungrv cubs stumbles upon
a lione Ml carbaog
still full wf fiehi

A pack-of wolves had cornered the bull
the previows might He fought them off, bha
not before they slushed gaping wounds in
his flanks Exhousted and losing blood, he
retreatietd (o o gravel bar in o small strieam,

alreac]y wouhclied byt

hi= hesd drooplng, barely mowing all the

next duy

Ceriboie: Hardy Nomads of the North

In lnte afternoon, the menacing growls of
the eriezly sow startle the bull mto his
defense pHstiire (lefti—renr leps
splaved and head down As the bawling
cubs watch, Lhe two crcle warly, Suddenly
Lthe benr crazhes through the woter, amd the

i
Clas=ic

bl Jowers his four-foot antlers even further
o et the ofslnueshi

"By this tme," photographer Velma
Harmz remembers, 1 was shaking so much
from excitement Lhat [ Jdidn® even know
whal T ol flmed” For the test of the
drama, see the following four pages




explorers witnessed hercds ol these
animals pasing for davs or even weeks
However, caribou usually scatter over a
wide area. and a migration 5 more TRely to
e ant intermittent stream of animals moving

in ane direction at about 20 mirles @ day

Ml

Animals Follow Invisible Signs

| recently spent the first two weeks of
October on the Alaska Peninsula. For several
days [ wailed, scanning the empiy tundrn
Finally 400 cartbou appeared on the low
rolling hills that slope to the Bering Sea

Reaching the Egegik River, the leader, a
remales herds—trotted
downstream. The sun dropped below the
horizon, and the animals following her be-
came dark silhouettes agatnst the golden sk

The leader swam 150 vards across g narrow
nart of the rver. The others [ollowed, single
file. Bevond the river the cartbou disappeared
under a low-hanmng full moon
passed before | saw wr band; they
followed the same routle

| have often seen cartbou bands trafing one
another by a matter of hours or days, vel

C W - 1r!|.1|_"r1 listid

Two davs

[Tk

Three hundred fifty pounds of fury strikes back as the caribou rems his rack

using exactly the same route. For n long time
| wondered how fallow  one
another with such certainty

A\ clue came on another trip to the Alnska
Peninsula with my brother, Don, his zon,
Steve, and my wile, Audrey. On o high ridge
wie startled a magnificent lone bull He reared
on his hind legs, ereat antlered hepd high,
white mane fiving, then ran forward for balf
a dozen gant steps before his front hoots
touched the ground azain

“T'we never seen anvihing so mapgnificent!
Don exclpimed as the bull galloped nway

We sat down and plaved our glisses over
the aren. Hoors latet; six carihou approached
They didn't see or smell us; the wind wiks e
hind them. Yet when they came to the spol
where the bull had reared, thev becanu
nlarmed, then detoured and Hed.

“How did they know sbout that bullf”
Stevensked “He's been out of sight for hours.”

The pnswer, 1t seems, 1s that caribou 1ol
low ofloes left by others kind thia
ave 1:,:_:_':_4_-r| NOLETs O |H'I’|:|:|.|!'- |]:.‘|}=- ey
That leaping, rearing bull had left a spécial
odor. He performed whot scientists call an

Ly cowld
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durine which an alarm
'_-1'-||-:i|-|_'. ||_1.' n wianil ¢x-

H“oxcitalion  lean,
scent 15 pven off
posed by wide-spread hoofs, Caribou of both
eeXes and almaost all

“Whad
{heére?” o newcomer Lo Alnskn
we Hew over the mountaims and tundra north
Arot -
ey were Caribhow tral

'|':i._:.- _1_'|'I|'I thal many

ipes perform this
are Al those trial-hike marks down
nsker] e ns
of Lhi Larcle one day. 1 replied Uhat
by

|4

cartbiou in the
world.” he said tn disbelled

Bul there are, Ur thiere hiave been
same Houte Next Year? Mavhe Not

Trails worn mnto arctic or subarctic s

thousand: of sharp hoofs remain visthle

l:I|.r

|J|_| ,|||r_" [H; r|l-.|.||- centuries. I've -|||-‘I|'-| e
if park= al Adacka where canboa naven't been
e

weeh for half & century or

follow the same path for vears. thetr repeatend
migrations have been known o cut triadle two
feet deep. Then, for o
nmils may switcl ol her e

Chne  Febwruary [ drove alonic n
road that led to an abandoned gold mine in

the Wranegell Mo

[
o obvious reason, the

1 W |||!

inlirs ol "::I'.|||'.L'-'. .1'||-'..'-i'..:

atopnedd,

A\ herd may

Devils Moontam Lodge
FAls

(‘ole and Kirk, ofered to lead me to a

Finglly [ reached

home of cuide Bill L'wo o s sons,

mar which cartbhou were sSinlerine, and soon

our snowmobiles were gipping over the snow

coverad ice of _I-.'.I ksina Credk

1 VOUDE TTionse Hed ahead of us Cole

explainming, “That moose wiall run

himisel o death A we don't give bim a chance

to ek Gl the river.”

| moved nto the cabinn ax the bo (e -

pnartedd, Tev winds whistled throueh the un

chinked logs and the cracks 1n the floor

IrminineE myv Elasses on the stnlit rdee
1,000 feet above, 1 saw about 300 cartbou

Snow lay deep on the slopes anc in the viatley,

rdres it had Blown thin, The
il 1

animals had sought this area to feed
siiow looked as i it had heendugz with athou
canrd shovels ] mounted a telescope on a4 tn-
;-||'| '.I|l| wiili e

\ oW l!llli_ i""l .|I':I |l-|'.'.l'l.| 1 1Ne SROWw
frint hoots
1 | - ! I | w w r _I'
WErs ofllndag Ner. untl 1

her head low

with the sharp edges ol her
tassing white sho
ted. Then she walked slowly

-'.'.|"|'||-I|:.r for the scent ol '!:I".l'i-'ll |'|:LI|I

seprarely mito the bear's chest—bul the bear thrusts a slashing pawe post the anflers. wh




The fittest survives

IEE A HKHULLIMNW4:EMNi. CiwWHAMNLL LI
]_.i erizely grabs the canbou by his antlers
and poatly hips lom mto Lhe stream (appér
pictures), The end comes swiftly as the
helpless bull succumbs o npping teeth

“In seven minttes o was ofl over, =aid
phatogragher Hiarrds, “but the benrs Teast
aaled For five doave Thev'd eat, sleep for o
while, get up, wander off, then come back Lo
the carcass"” Here the cubs supplement their
hare with milk feom mother imghi

Thi= eriztly family enioved o owindiall:
bear=s seldom K caribou  because their
quarry ¢an penerate bursts of speed 2= high
15 45 miles an hour. Normally, only calves
mil the wounded fall prev. Wolves hunt
more sucoessiully, taking full-grown wdualis
15 well as sirngglineg voune.

Weather and lormenting insects soim
timtes drmve herds al such a réletitleds poce
that calves: exhausted by the trek, drown
during river crossings. For adob canbiouw,
hunters remaln one of the most consistent
perids, nccounting for perhaps o quarter of
the annual toll, Edkimoes, Indians, andd white
riflemnen ¢laim some 10,000 Lo 15,0000 4 year.
Huag limits protecting some herds, plus fewes
sleed doges b feerd in the villaves, however
have substantially reduced the vearly har-

viest of nodecade e




- ..r.- -
ol W Bur g ",

- — TI--*'I---.\-‘
= i T




Finding some, she chopped and dug again
Foods important to caribou inclhade sedges
and grasses, especially during the warm
months Willow shoots and leaves, dwarf
birch, and horsetad] (Eguisetum) are alip
requently on the menu. Mushrooms, avail-
able in summer and fall, are 5 favorite food of
this hoofed gourmet In winter, ichens (genus
Cladonia and others) are the staple.

I have observed in summer that caribouw eat
only tender new shoots. So little do they take
that 1 bhad to be almost on my hands and
knees to see where the animal had cropped.
The effect on plants ks minimal; some may
even be stimulated to faster growth,

Such selective feeding ennbles canbou to
thrive on nlpine and arctic plants that are
sparse and fragile, while other large her-
bivores can scarcely exist for want of food

I watched the caribou feeding on the Jack-
sing ridge until dark. Then T sawed o small
dead spruce into firewood and huddled near
the stove under several lavers of clothing. The
animalds resting 3,000 feet above me in the
colid starlight were, like me, heated by enerigy
released from plants. But they were warimer,

Nature Outhits Coribou for the Cold

Although humans regard winter as the
North's difficult season, with temperatures
plummeting to minus 60° F, or even lower,
canbou apparently [are best then. For one
thing, they are no longer bothered by summer
pests:  maosquitoes, blackfies, and botflies
And as fall arrives, they become prepared for
the cold Their coats grow dense and lone,
and they are at their handsomest. Thelr trim,
rich cinnamon-brown sides contrast with
white necks and snowv veniral manes

Consisting of long, brittle guard hairs and
short, fine, curly underfur, the caribou’s coat
15 its greatest assel for keeping warm. While
the body temperature remains at about 1037,
the temperature of the legs and hoofs may
drop te about 50" during winter to further
conservie heat.

Cartbou have their own "snowshoes™—
large feet The two front toes of cach foot
and the twa dewclaws ut the rear are all well
developed to distribute and bear the animal's
weight. During winter, hool edges grow long
and the foot pads shrink and become horny.
The animals walk on the thin crescentic rims
of their hoofs, which provide traction on hard
snow and ice

Ume recent March, 1 accompanied Loyval

Johnson and Greg Bos, game biologists with
Alaska’s Department of Fish and Game, as
they helicoptered into the Wrangell Moun-
tains (o gather data on the Nelehina herd.
I remembered those caribou from my 11 years
with the department.

In 1945 the herd numbered abouwt 10,0000
By 1962 there were about 71,000, In 1972 the
herd was down to 10,000 again.

Caribou herds frequently grow too large
for their uvallable food supply. Their range
then detenorates, and overcrowding causes n
drop in the birth rate. The animals start wan-
dering farther afield, As the Nelchina herd in-
creased, so did #ts migration distance—{rom
370 miles-in 1955 (o 980 miles m 1964

No Single Beason for Herd s Decline

As we flew over a high snow-covered ridge,
# band of a hundred or more carthou ap-
peared. “Land there," Greg directed the pilot,

The two biologists Teaped out with a spot-
ting telescope and notebook. Greg called out
as he observed the sex of the adults and the
namber of calves Loval recorded. Such in-
formation = bhasic to learning the herd's
reproduction rate

some factors in the abrupt decline of the
Nelchina heérd can be pinpointed. A lorge
segment may have joined another herd—not
unusuil in times of rapid increase. Calf mor-
tality was high during severe winters in the
late 1960° “In 1971 the herd swam the Susit-
na River at high water four times, almost
immedintely after ¢alving,” Loval told me.
“Manv calves drowned,” he said, shaking his
head at 2uch caribouw carelessness.

Another possible factor waes i liberal hunt-
ing season from 1963 into 1972, with an in-
dividual bag limit of three. These generous
regulations were set by state wildlife officigls
to try to keep the expanding berd within the
capacity of the range; and thus to avert the
usual ramd decline. (Biologists estimate that
a healthy herd on good range can sustain an
annual kill by hunters of about 15 percent.)
When officials realized the herd was shrink-
ing too fast, they reduced the season to 42
ditys and the bag limit to one.

Cther information on the diminishing herd
came from the Department of Fish and
Gvme laboratories at Anchorage. I went there
to talk to Charles V, Lucier, the laboratory
coordinator. He explained that he 15 able to
determine the age of caribou by studving
razor-thin cross sections of caribou teeth

Narional Geographic, Decenber [974



under a microscope. The teeth are collected
from hunters’ kills—considered a =zood
spmpling of a herd.

“We cul the teeth into sections about 200
microns thick with a rotary dismond-faced
2apw,” he exploined. “Ih altraviatet ght the
cementom surrounding the tooth root is seen
as a seres of contrasting brght and dull
bands " I peered into the micrascope evepicce
wnad saw the growth rings, which arve counted
like the paired annunl growth rings of a tree

Caribou aver 10 are old. Bulls usually dao
notl breed until at least 2 or 3, but cows may
breed at a vear amnd o half

Lxamining teeth from MNelehina kills, Mr
Lucier determined that the number of females
? 1o 5 years old had dropped drastically
—rom 77 percent of the killed amimals in
1968 to only 43 percent in 1971 This meani
that the herd had expenenced n stagpering
murtality of voung antmals, from which, of
cource, all increase in herd size must come

Muost of Alaska's cartbou herds have known
the boomi-and-bust cvele that the Nelchinn
herd experienced. In the 1930's Alnska had
an estimated one million caribou—more than
twice a2 many af todav. In the 1950' the
number mav have dipped below 200,000

Lsoase, heavy snow conditions, and per-
haps a dozen other factors play a role. Hunt-
ing, however, 15 probably less of a factor 1n
reducing caribou numbers than it was ten or

twelve yvears ago, in parl because many vil-
lngers, ke those at Annktuvuek Pass, have
turngd] o snowmobilés and no loneer re
(uire meal to feed sled dogs

Exhausted Cows Push On

Nextin size to the Arctic herd is the Porcu-
pineg herd of more than 100,000 animals,

shiared with Cannda Named for a tributary of

the Yukon River, the herd calves lnrgely with-
in the nine-rmillion-acre Arctic National Wild-
life Range, largest anima] refuge in the U, S

it was a call of the Porcupine herd that
Don Frickie and 1 had obsérved immedintely
after 1ts birth that June day. On that trip,
hoping to witness the spring migration, | had
wititer for several dovs beside the hongakut
River with Dop, ascistant refuge manager,
and Averill Thaver, the manager

We seanned mountain and valley with bin-
pculars. One day Don suddenly exclaimed.
“There!™ He had spotted 2 dozen cows only
100 vards away, walking single file over the
pdge of 4 hill toward us

Cartbow: Hardy Nomads of the Naorth

“They look terrible, don't thev?"” Ave said

Rihs-and ap bones projected from gaunt
irames. Their coats were pale, hair tips worn
and bleached. Shiny black stz of hide
showeid. Udders were Tull, for all the animals
were pregnant. Their flashing hoofs appeared
too large for-their thin legs

They would calve withan davs: The energy
drain of maturing fetuses, the 400-mile mi-
prition, and a diet of dormant veectation all
hacl token o toll, Yet they were vigorous and
traveling. My, how they traveled! They filed
down the mountan to the ice-choked Kone-
akut, plunged through the shallows, and swam

§ FRANCaE |EX L0 &N LEGHER & TwliT ol e R

Newhorn legs b-guiver, o call responds to
its mother’s anxious head bobbing and wob

bles o its feel Jusl two feet long and welzh-
mmg-anly 1.3 pounds at birch, H owill be abile to
CATTUN A man Aer &4 Dours

Spiked thicket of bumished antlers fows
across o river (following pages) ns the
Porcupine herd heads south through blow-
ihg snow during e fall migration; adults
will mate in two weeks Carbou are the
ondy members of the deer family in which
antlers adorn both sexes
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Lhe channels, steadily heading northwest

Anather dayv 34 canbou grazed below our
amp. A gray wolf ap roached, and the cuarf
hou broke (nto a gallop across e al UM
rver's edee When the carnbou reached hum-
{. thetr marvelous ronning mi

1em out of the wolf's reach

macky grotnd

Iy enstly carred @
il Quest Shoapes Coanbou s Future

II..||.|l' '-.1.'--|'.|'- -."|II othir predators hav
SO T ir|=||.ul of CRObOU numbers, range con
ditions and weathér probably have greater
influence. But in the end, the activities of man
may have the greatest effec

Wildhfe experts continue to b concerned
out the four-foot-diameter hot-oil prpeling
that will carry oil from the Pruadhoe Hay beles
n the North Slape to the port of Valdez

rossing the Brooks Range and vast stretches

tundra Now under construction, the
k-mile-long pipeline will be above ground
in. much of the permafrost—about hadl i
||'.'|;.’_I:’| It st Bage |_|:Ir.1:||'!.-.li hv o highway thnt
will be open all vear (map, page 860). Also,
L ':'I-||.:I|'.:|: gds plpe |ir'-r.- have been [ATLI ML,
ane going st into Canada from Pruodhes
Bav, the other alongside the ol pipeline
he routes erass tradifionnl carthou ranfaes.®
may eventually lead fron
aval Metroleam Ke
» the Prudhoe Bay

Other pipelines
Lhe L s5-muibon-acre
serve MNo, 4, which adjoi
fields, und possibly from additional north-
woestern Alaska sites, where extensive petro
lewym studies are being intensified And other
roacs "--'.|]'| LTI Il_'-'-' biranch off [rom the o
hetween Prudhos Bayv and Valdez

It appears doubtful that cartbou will freely
Cross A

Prudhoe Bay fields, which are ranged in sum-

large abovesround pipeiine Al e
mer by about 3000 arnimilds and intermittent

thousands more, wildhife

'
L ¥ U |
I L e LA =R TR ]

researchers used two simulated pipelines to
stuids canbou behavior

"hey counted 5,399 animals approaching |
i-foot-long barrier built to the approx

frrauti Le  @ani |:'.I;!|' il L& .|.'-'-"

crossed over the two gravel ramps thal
'-:'.'.|'|'||l1 the 6- to B-Tpob-high M peanmen

Fewer than 5 percent used the four under-

ikses' A small oumber heneath
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Lhe strocture. O the rest, 424 peErcent went
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Art From the Arctic: Musks crafted from
carthiou hide ke shape under Molly Ak-

eoink’s dell hngers Local deasders pay el

8135 for crentions thal muy fetch ten Lines
g5 much m New York Cily shops The
teiriet trade and the Alaskan oll Baom de-
fine the modeen Heé-stvle of Mollv's peaple
m Anpktuvuk Pass They need the oil o
hiessl thetr homes and also need the jnlis the
pipeline will provide; sel they still depend
on Lhe cartbou, whose way of life the pipe
lime mny forever alter

arognd the bharrier; 34 4 percent turned back
after approaching

The other study was made with o simu
Inted 24-inch feeder pipeline that eventunlly
stretched 7,100 feet Most of the anmimals
T34 percent—went ground. Another 0.5 per-
cont reversed their direction, only 8.3 percent
used crossing ramps, 'while 6.8 percent passed
beneath Riesearch s continuing.

Low canbou population density and the
pphortunmy to roam wide aregs are essential
lo the well-beinge of caribow. While pipelines
antl highways are unlikely to become absolute
barrters, every d@boveground structure 1n
their range will affect their movements

An Omen From Scundinavia?

The expértence uf Norway with wild rein-
deer mayv be n preview of what can be ex-
pected. There, well-traveled highways and
railroads have obstructed the animals’ move-
ments, (ne herd abandoned s traditional
wintering prounds after several vears,

Az Alaska builds cities, roads, plpelines,
power lines, and railreads, vast areas-will be
parttioned, shrnking the avaiable range

:‘illll-'l' Tl'lllrl.'-l.-, I'!I]Elll:"‘.'.-. IlillI'EI_'I:'!-- SNOWTNO
hilees, cars, aireraft, and fshermen on wilder-
mess stresms will increase the stressges

The eons-old nmatere of caribou to move,
secking new pastures and escape From insects
and bad weather, aor perhaps even seeking
new sights—man still does not understand all
the whys of thetir wanderings—snll no longer
serve ns a lull-Aedeged survival mechanism.
Animals driven from thetr chosen range ¢an
notl alwavs be expected to ind smta
tat elsewhere

[}r. Robert LoResche, a lendine Alaska
setentist, believes that the vast herds of o
quarter of a million or 20 animals are prob-
abily o thing of the past in eastern Alaska and
western Canado, and that the days of even
T

e hnbia-

erately large herds are numbererd

Alazka's harren-ground carbou dre grace-
ful, abundant, unpredictable, spectacular, and
lively, The caribouw f2 the North. Few animals
nre capable of surviving in so many different
types of terrain, from rugeed, steep mountuns
to the hummocky lowlands, from the mill
d winters
and warm summers of interior Alaska Like
the bison of our Great Plains, the caribou 15 o
creature of the vast, wide-oeEn spices,

Antd when the wide-open spaces of the
northlands disappear, so will the caribow []

Alaska Peninsula to the deep co
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Announcing

a mid-size car

in &eThunderblrd Tradition.

THE 1975 FORD

Ford Elite combines the operat-

ing economy of a mid-size car

w:th and luxury in the
Thundﬂ'hll;l'ﬁ tradition. And in

the Thunderbird tradition of
value, Elite comes to you com-

plete. Unique twin opera * |

windows and grained vinyl roof.
Driving conveniences standard,
like 351 CID V-8, power steer-
ing, power front disc brakes,
SelectShikt transmission and
steel-belted radial plv tires.

Elite is available with power-
operated Moonroof and other

Eliter Inderior Dm&fn.nnqﬂm witts AM racho.
Bubomatic spead oontrol.

Elie shown wath ophonal WSW tires,
cled e bumper group, glass Moonrool

and dean desh al uiminum whaols

Thunderbird i Ilﬁn
And it's designed with a I:u

2&6% gallon Fuel tank whu:h
MHANS 3 Crulsing range you can
really rely on. The personal
Juxury mid-size Ford Elite for
1975. Built for the way you
drive today.

THE CLOSER YOU LOOK,
THE BETTER WE LOOK.

FORD ELITE
FORD DIVISION
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If vou wanted to invent the perfect Christmas present. this would be 1L,
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Anti-pollution laws enacted around the country .- %,
recent years have presented oil companies with a number ot
challenges which are being overcome as technﬂlngicﬂl

advancespemnt.ﬁmqthenm difficult-wer

thasgive:
ot AtUmDi],aresearEhteﬁmheadedhyDrHal

~ Huffman came mthareﬁmgptmwhchsﬂvﬁ
problems. We call it UNISAR. In addition, UNISAR -
'redlmthemdmhngietfuﬁlandﬁﬂmﬁandhetps St

Eth =

= o e e



o
'l
Fa
.l
. 'n
"
iy
. ¥ i
_-- ll i S ¢
i i Fa I - '
|"1." e . i
- Ay ke R | :
i - T e = i
" vy " o r_ —d = = . L] - e



Because it’s aluminum, this transport
helps hold down fuel costs
—by delivering more per trip.

A trailer’s emply weight deter- S50 many over-the-road trafers allays can also help cars pecome
mines how much gasaline it can are made of lightwelgh! aluminum,  lighier and less expensive to op-
deliver when it's full —without Alcoa®™ aluminum disc whaais and prate, Saving gas, braks wear
sxceading weight limitations, fruck components of aluminum fire costs and even ragistration
Sa, in mos! stales, trailers buill can reduce wemght even mora n e0me slalas

with aluminum ::J-mp-nnen15 can And now when saving energy 15 Alumingm helps save enargy in

cary as much as 780 gallone mora important than avear, (our home, too. When properly
mare per trip. Safe, sound and aluminum continuas 1o help applied over reflactve aluminum
legal. Enough 1o “Mill up™ the truckers dalivar greater payloads :

fasil, Alcoa Siding lorms a pro-
20-gallon tanks of 39 extra cars. And save entrgy lecive irsulating envelope that

You are looking at an aluminum atrong. ghtwagnt Bluminum can halp reduce heal loss through
travler that weighs 9,450 pounds your walls, You can be more com-

wifh accessories, A trailer of
equal capacity, but made of a
haavier material, could waigh
as much as 15,720 pounds

T hat's why the mathematics
af legal load Hmilahans Favor
sluminum. Evan whan tha
trailer is running emply, fuel
gavings moun! up Decayss
of itz lightar weight

fartable the year round and cul
down on haaling and Ccooling
bills. Clearly, aluminum is 15
own bes! advocate. A
maizl that's basic o ouf
way of life. If you would
like to know more aboul
haw aluminum 15 halgng
0 CONSErve anargy, wria
for out Tree Brocshures,
Write Aluminum Gompany
gl Amotico. 343-M Alcoa
Buillding, Pittshurgh, FA
15219

Bonus payloads have
siways baan ona of
tho big réasons why

The reasons lor using aluminum
are found In aluminum tsaf



The toughest thing about

35mm photography is deciding
which camera to buy.

It vou e confused about
Vomim sindtle-lens retles
Cameras, its no wonder. There
ipeall kinds of camerss. ol
kinds of prices, and all kinds of
feituites and Accessories

Mayiwe we can help clear the

Muotering systerms: spot or
averaping!

SPOT MCIers are oest for
sovme kinds of Hehong situn-
tions, while averaging meters
are bese for orhers. 5o 1o pet the
mesE value in 3 camera, narrw
v Choloes to t

aifer ofn MEeteETITE SYSErTE

I EMASs LHEES

The Creative Switch.

The MamvaSekor TISX 51X

and [N OO INCOrporate

i I
BOCN SDOL NG aveniemes meters

N Oneg CATMETH Yo [FICK thae
right one for the shot with the
Crestive Switch Its located up
front under the lens whiere (s
handy. As you look through

Il
[ IR '-I'.".'-'jlln-.:ll.T dT ST TS

g L e T P

talkine vour lanpuaee! Then
se your dealer or write for

INME INTOTma o

viou which system you re using
Sovinstead of just takinge photo-
praphs, the Creative Switch

I-I|-' |__-"' YOO CTERT TNET

Lenses und accessories
o erow with.

Whatever camera you pick
muike sure 1t has o variety of
lenses and accessonies nvminble
Mamiva/Sekor offors 3 wide

E 1
wnoeahle [enses

Mnge Of interc
"imm suDeT Wide-
an S00mm elephoto

Plus a varety of

atele

CCESSOTIES =0
vorld can birld
NCMLIT TANTY 55 -
e s YouT
shiotor-
rophibc skills
b el 1 &
o
Whuality s
where price
and value meet.
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These two giits are ot Only
- N s
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[he Pogt Office's new edition of Stamps
L1L5. stamp design ever prnted and all
he 1973 commemoradves. Thevre all
irt full color and so are the 1llusirations
of our memorable stories behind the
tams. Including one about how Leit
Frikson was satling fmom:-MNooway o
Lreenland but never made 1t. A storm
blew him toa ploce which later became

!

knrow as America. You can read oven

more stories [ke thisin Stamps &
Stories for just 32

Our Mint Set i a special
of 1973 special stamps. |
thing om 4t Lowe LA W A
Boston Tea Party stamp. Th
A3 mint stamps and oSt oy a3

() L & Stories and the
Mint Secat vour Post Office. They both
have Santa’s stamp of approval

Stamp Collecting. For the fun of it.

2 "Your Postal Service

CLYL LTI
it I.I:
LT

A | e I .
! _.I |:I:I pL | 1 b

Starmg



which i troe? |

crippling metal shortage or th
romise of ample supply? Both,
e extent, The key

uppiy al acceplatie

i ; &
||||'|'|.-. T L ES | '|--:|: 1 X ' .. F
1 - ; " b ""
! I O0r NLson s ; il
1 i 1 E
=0 - F | & s e m ] 17T

“If we ever run
_out of metals we’ll
' live like this.”

Thereareno
simple solutions.
Only
intelligent
choices.

[H carerpiLLAR



Be ready for that one radiant smile. All you need is the holiday spirit and a camera
that won't slow you down, A Minolla SR-T.
This is & 35mm refllex you'll be comforiable with from the moment you pick it up.
It lets you concentrale on the picture because the viewfinder shows all the informa-
tion you need lor iumﬂinﬁ_lnd correct exposure. You never have 1o look away from
the finder to adjust a Minolta SR-T, so you're ready to calch the pholograph thal
could never be taken again.
And when subjecis call for a differenl perspective, Minolta SR-T cameras accept
a complete system ol interchangeable lenses from "ﬂ!lllﬂ" wide angle lo super-
lelepholo.
v Christmas smiles come bul once a year. Be ready
| lor with a Minolta SR-T. For more informa-

dealer or wrile Minolta Corpo-
South, New York, N.Y.

1nnn1b1'hq lophote Lid., P.O. .
L [

' Minolta helps -
A the smiles of hl"lﬂl‘l‘l‘lﬂ""i.

Z:".ﬁ 1%
_..-I" .I'# '-I

™ When identified by a factory-sealed “M™ tag, Minolta 35mm rll'ﬂ
- Carp. ?Inﬂ defects in workmanship and materials for two years

‘i usar-inflicted damage. The camera will be serviced at no
- ranty period, postpaid, securely packaged, including $2



YOURS

FREE

Twelve 77 x 77 full-color
collector prints like these

handsomely bound in our 1975

Endangered Species Calendar.

It's vours free for joining one of the
natron’s oldest, most respected ecological
oeganizations—Detenders of Wildlife.
Your membership will help support our
efforts o priserve the world's dwindling
wildlife, a cause we've been fighting for
srce 1925, Hard-hitting, tell-it-like-fi-is
DEFENDERS magazine

will keep vou informed,. Fill out the

|i"- a-!.lr'{f ||I|'r|"'||_ll'|‘rlllr'|-'.

postage-paid arder form and mail today,
We will send your calentfar right away
PS5 A Defenders gift membership
(including the calendar) is a thoughtiul

way to say Merry Christmas all vear.

Faerenderns of Wilkdhife

iv a nomprodit, educatians/
UL TR L9 thedwcargd

by D & e vadion of 4l
tarms of witolifo

Enuis Rarad, Prievicient

“Defenders

OF WILDLIFE

20000 N Streat, N WY,
Washington, D. C_ 20036

Defending Wildlife Since 1925

AL PR HE —— —— o — — AL PR e — e — e — -

D HEHE - e o — —— —— — | ]

YOUR MEMBERSHIP:

Plagse entor my membeship 1o Doflendes of Wildlhie
whiioh inchides subseription 1o DEFENDERS mapazinge, anc
voend e the 1975 Endangercd Specios Calendar

U1 Active membership 8750 1 Payment enclosed

1 Family membership $12.50 1 Bill me

P I =

Yeledresa — —

Tty Gtale — Fip
CIFT MEMBERSHIPS:

| enclose S S or — membenshms 1o
Thae Follomael pog e kprietinls
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FREE

Twelve 77 x 77 full-color

collector prints like these

When you have been everywhere
handsomely bound in our 1975 and you've seen everything...
indangered Species Calendar. 8 (ﬁ | K you discover that, after all,
/ there’s no place ltke Florida.

I1's yours free lor joining one o the
nation’s oldest, most respocted ecological
arganizations—Deflenders of Wildlile
Your membership will help support our

efforts to preserve the worldd's dwindling

When you haven't been
anywhere and you haven’t
seen much, youw'll discover
that almost everything you've

always wanted to see
is here in FLORIDA.

wildlife, a cause we've been fighting lor
stnce 1925, Mard-hitti 18 rell-it-like-it-is
GEFENDIERS magazine, issued bimonthiy
will L‘n't p vou inlormed, Fill oul thi
postage-pal der form and mall today
We will ul.l'-. sir cadeneliar .rL|'1 TWay
.5 A Dol |_.'-:|'-:r gl membersihing
fincluding the calendar) is-a thoughtful

way to say Merry Christmas all vear

- R e __-.#"'-"'l-__.—-
J——f

LODP:Dd

THE STATE OF EXCITEMENT

“De m()ers

OF WILDLIFE

0000 M Sireef, MW
Washinglton. [ C. M6

Defending Wildlife Since 1925
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Getting offshore

It takes time.
The Exxon gasoline you're filling up with
today may have come from an oil field
we started looking for 8 years ago.

Geological survey |1l Explaratory drilling. W Piatform construction and in-
E ' i d ' stallation. Vi ' '
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Produclion drilling. ¥ Underwater pipelaying.\’ Refining and delivering to
I 1 i 1 !"ﬂu_ " [ i [
¥ i |
l
i 1 ',-:.
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Dashing good looks and smooth, smooth woiting
Fhe Parker 75 Flighter soft fip oo o eofrlemporany brosheo] stainiess steel, $1.2.50
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Hite

T
e B ol .*r
This preCirus ': Thio Parkier 75

Impenial soit Lp pen
5 '-|.:'|1"."||':_|:'I'I b ch
22K gold ¢lectroplate.
Monogrammed
arel gt o

Free. S0

Parker 75 soft tip =5

T T e '.'.".'|.'E[:ll'|.| b

in w0l sterhing silver
Replaceable relills 35

yfour colors. =B
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Vermaeil, a princely metal, makes aroyal Parker, The Parker ;
in 22K gold electroplale on stetling silver. $55

sl M e

Ol tlandich, outrageous, outstanding! The Big ard begutiful Bag Retl saft tip pen. $2.98

+ PARKER



Two beautiful new ways
o surround yourself
with 4-channel souna.

New Zenith Allegro
with end-table speakers.

o
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You have your own ideas aboul decorating
We have scme good ideas about sound
S0, we pul your \deas and ours togelinar ano came
up with semething new'in console listening. Zenith Allegro
d-channel with a choice of end-tabla speakars or buli-in
spegkars
The sound, you won't find in any other consoles. The look
includes a rich selaction of Mediterranean, Gountry French, or Early Amancan
furniture styles_ all In fine grained finishes
Whichever you choosa, you gel ull-dimensional sound from four exclusive
Allegro speaker systems, with the specially designed tuned port® that frees
more of the low notes gflen trapped inside other systems. Each speake!
sl tires info a differen! part of the room, 14 surround you with the deepest
richest sound we ve aver Drought you
And you also ge! the kind of quality teatures you expect frem Zenith
nowerful sohd-siaste tunar/amplitier with AM/FM/stereo FM, d-channed
— discreie B-track tape piayer, pracision record changer, ana maora
=0, WNen you decoraie

New Zenith Allegro with built-in speakers.  use yourimagination

And ours

Line way or anatner
vou'll lave Alleqro
d-channel consolas

ok o A :

The surprising sound of Zenith.




Kodak
MAILER

prlnts

PREPAID PROCESSING

20 exposure roll

KODACOLOR flim
WZES 710, 124 138

tar aaveloping and prinfing by Kodak m

They’ll return your gift...

for something beautiful.

A Kodak mailer makes things eisy for anyone who uses Kodak color film,
Once the film has been exposed, just drop it into the mailer envelope. Stamp
it, address it and mail to Kodak. "n.’ir're Il develop the color
prints, shides or movies and speed them right back. M Kﬂdﬂ.k
~eg your photo dealer for hodak maiers, other fine 1
Kodak products and all vour holiday photo needs mﬂl EI.'S.
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make starting times three days in advance.”

Dan Cates on the Categ” thirteenth vi<it to Bermuda,

S

“Golf 1s nice and easy here. We don’t have

“In the late afternoon we like to take the ferry
into town, It's ten minutes and the pretties

rice in the worid. | ike to sit up.on the prow

and feel the breeze in what's left of my hair’

“Bermuda is so gentle. There's an atmosphere
of total relaxation. We find an awitul lot
to occupy us... in a mild sort of way.

_"Bermuda is a very special place tor me. ..
. | met my wite here”

i

X4 | Take ¢
%, Bermuda Break

in Rendezvous Time.

—

December 1, 1974 o March 15, 1975

o7yl T ag=ef o wrile Bermurta Dept. 516

(IO Pt Mmoo NY NY ECUG = T Sdalie o Suly . Boulem Wt LLG
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A dmmnnd is furever




How to relate to
yvour family:

Spend a night
in with

the boys l
(and girls).

National Geographic File

Holds 12 isswes—keeps all
copies peal, clfean, in one place

& deluse Mational Gengraghic yallaw aad bl ice
Bl el iGN "'l!.'|' JENAL GELOGRAPH T #ald
pamped oo e Yace. Hies the mupensve good
laoks of o laather-hownd boodk. Brgenitea yoar
puluakly czdlaction by dale I'I.Jli r b5 il
el'e Baatd prof nrly capoes spmtEL suil and daih
e Tol m kg oz yvou want ts knap the=, Gold
laf T Haleog lutrighed FEIE Order By mall
Mamsy fetunded il not plernd

.."'Il’s 95.” I|I||||I 22 Fpd o .

MATEHINGMAP CASE 15, % aa. 1)

W liass reyinis sleoped Lf ey b pawy @1KE]
Ry arise Drds By 10 B e pat,

E-H.I-IIH'H[I-H CORPORATION. Dept. 124
713 Decatgr Aen b Wi nappolis, Ma, S50

With a Brunswick Homae Billlard Table, avety- -
Body can have a good time right at hame. And

pin | I 1IFF I il frdj i |l

as your family gats 1o know the gama belter, ol tera bl
they get to know aach other betier, oo NATIONAL & |: .3.;-_:. RAPHI|C
See the full line of Brunswick family fun- WL A 111, { v vy e
r ] e Ll NS LT I'-I .".| I i S TR T
tables. The finest qualily billlard and games AT VAT (. T4 b et RSN, St A S TR
t_-:lh'IFlﬁ T:Ir||:'F_I|'j _l_rﬂm 5:—'&.9 t:l 'EE‘:I'F_III—;'T ':ll'I:IJ‘ | B B | .|.-I _. _:I.II_:I.III Wy i I".| I .- |”I;I .
E".:?-:Elﬁl.rr:ﬂ Frﬂncl—_iﬁed D‘:a!ﬂ" : 2 "|- :|I-E I--- |-:.l|l--.l-| 1§ [ il
@if s presualing 17T, W v TR
For ke name of your Brunswick Franchised Dealaer, O L CHETES PRINTRD  u) = TR
: | il i i T
call Toll-Free B800-447-4700 i A COTAT
s 1 ST ] v =T
: |_|.|-q'_ _--'—L-:.! TN Bnprsr—=id aiinis =2 ik 1.1 T4 i
L) ke e TI "B A.Td iT
Bunswick [ i e T
J = :.I LE ] .-| Eiris |.| ._- s . w1l I
| 5% I~=d I sl Ll - F im " ]
r'-r|: |"-..'-:I J "'--"l--!.'!': N BILLARDOSE b -L- g LErr-
T AL T ] I

EXPLORE
YOUR WORLD...

POLITICAL GLOBES

12-inch Gighea S18 50
12-tneh llHluminated Globe $26.50
16-inch Globse 42 00

twith walnut starid) $52.00
18-inch lluminated Globe S57.00
(with walnul stard) $E7.00

PHYSICAL GLOBES |
i 2-inch Globe with stand $17.50
16-inch Globe with stand 53600

Posgapi piaid wi L) S sl e aiagifipting g gy iiijlip

NATIONAL GEOGRAPHIC SOCIETY
DEPT. 60 - WASHINGTON, D.C. 20036
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The sun shines 350 dayvs every venr: Un golden beaches, blue Pacific waters,
warm deserts and close-by mountains. All yvours —free. Hotels™! Restaurangs?
Choose from hundreds, from plush to plain. You won't believe the low rutes,
( Because our “scason’ lasts all year we don't have 1o muke 8 killing in three
maonths, ) And there are more things to see and do thon any other place on
carnh. Come out of the cold 1o where the sun spends the winter.

Free Vacation Kit, Write for VORI COpY Lo
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Aundition gn organ
with some of the same
eriterin o conductor
wonld u=e to auditien an
orchesir,

First considerat won:

= ERE.

Ak an undersiasd
arcrhestea, o too-smaull

organ could ek the
right combination of
power, Tange, aid color
to salisly your musicul
appetite.

Since moilern or-
wans last for decades,
underbuying is an e
darimsr mistake.

1t You (o necid o
small instrument, make
sure it meorporates th

ndvantages of big -

strument technolomr
Yumn
full rmngre of oremmss,
even the small models
have comsklerab
sty and power.

fal  ITHEL ALY &

B Viirl-

Conduetors o] o
Largree roange of S0l Lo
work with, and so do
OrEanists

The gmallest organ
vou should consider
shoild hove a minimum
of three divisons worth
of range for versatiliiy:
two keyvboards and a
pedalbonrd.

. : P | e
Largrer orpuns, like

the Yamaha E10K, hove
extended kevboards for
widher tonad rang

(Ine arenn. Lhe
Yomihn LA, hos five
divisions of sound in

stend of Just Lhnee.

L hoose an nrean
with o selectiom of tope
podors from vach basi
farmily of the orcle=tra.
brass, wiodwinds, iand

gt ringes.

Don't eoepeenct litooal
ot sons of Lheirsound,
Rathor, look for spoilar

Ity 1 Lermes o] sotnid

Charicternr
Avald nreans with
whole families of color

missine, Even the smuakl

.

-
.'I'.._:r

-

S

gst Yamnhn provides
colors from the threes
bz fromilese, el most
s e o fourth family,
PO,
1amana
Rhythms bhorriw Lhe
rhvthm séction of the
oprchestia eloctronleally.
Thoy sutomali-

cnlly play o variety of

futn

heatz — from rock to
hogsianovia —al the
arwsesd and volume leved
vou predeterminse

Another Yaomahno
feature, ABL | Automa-
Lie Fass Chord b addids fall
harmonic aecompani-
mont (and makes full-
sounding orgian musie
ousier o iy ).

Whestt un orchestri
POUINES 8 i S
ar effect, 1t usunlly

bBrings n ¢xtra

MUusiciins.

=

CHOOSE AN ORGAN LIKE YOU'D CHOOSE AN
ORCHESTRA, AND YOU'LL CHOOSE A YAMAHA.

Many Yamaha
Eleetones huve Lhos
t right m.

extras bl

Han jo, necordion
pianoe. hirpsichord,
chimes, Hownitnn froitar,

and vibrap

nvalinble,

PR L

=0 are wah Wah
INoew Orleans

jnzel.
Hepwemt (mandolin styiel
Celide [steelqrurtamsid,
1 Vibeato ey
e st )

There are othor ex
b, and 1bs hadpiud to
try them uli

Likes a fine arehes

L, i fine orran ean be

ar] T

eolled ppon to do almoest
anything in the world of
IMUsIC

If it's approprtately

] I
sl L alss goals,

rriiad it
For more informa-
Lion on orgnn bhuying,
SEE YOur Yamahn deader

Hill muike yon feed

ke’ Toseanind,
@ YAMAHA




SAVE TIME. MONEY. FUEL.
COVER YOUR TERRITORY IN A BEECHCRAFT BONANZA.

\ Bonania can save yvou thousands of Surpnse: A new Bonanes V358 can o
man/ hours, and i1 uves aboul 255 o 4575, less to work lor your company for about 170 pes

pasoline than a standard size car. month net capital cost, Perhaps you should
Your irmvel mav be confiped to a twos of gl down with vour CPA and the free Business
Iree-S13e Arae Wit By ineludde i VIEIGE |'E','I|: Ml Wi '.'|II| "I'|| Lk :-ll-.'_ WSS MO Wi
wihere opportunity sirikes. NO maller. Al i other kev meén ¢hn save valuable time
arplane & the most efficaent travel vehicle and hard-earned money with a Beecheralt
you con use. And lor miny basiness trave Bomimei,. The kit gives vou all the facts and
pecds, the Heechoralt Bombnds s the 1o Heures you need to make your initi

etlicient mrplone you cin usi iudement. Write of call eollect today
A Bonanes VISH ishown abovel

travel direet o destimanon al specds up o

b :'I CIE Wikl ¢an '||"-- U T e OnNEImy

cruise and eover LD miles nonston i onls

O Howgrs omd § ML

A Tour 1o s1x place Heecherndt Bonanzn

fekes vou where you neesl to 20 guitckly, using
less foel than a standard size 19793 automobale :
For eanmplie: Memphis/Kansas ity round :
irip. the car will use %0 gallons Of sasoline :
and reguire 1Y hours and 10 minutes travel :
[me. 1 he Bonanea V358 wall use 55 gallons !
and make the found wrip im 4 hoursy and 6 |
munutes it nortial erume, Saving: 41 eallons :
E X |3 howirs, 4 minutes . :
Atlanta Jacksonville, round trigs the car !
2 lons: |2 hoors, M) mionutes. | he ;
Hormonzn — 3 gallons: 2 hours, 34 minute !
avings S5 grbions (57060 Y hour W mmutes :
WV ith the business gviation averape of 3 !
passengers per wip, just think of the annaal
saving of man/hours. How many thousands o :
dollars would that represent in your company ¥
Y Ooud sy vou can 't [ You can leam
easly, i vou wish, Or, there are many

excellent professiopal plots avilable right
PR 01 WO CAn | [ 5 [ |"r| nanig 1o'wiork

ITTERLRECLALINN 0 %
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