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I'he Vega Kammback wagon s three
things. It's a Vega. It's a4 Kammback, And

As vou can =ae

by the wagon-like shape, the Vega Ramm-

back is a wagon. The back end lifts up. The
|

cuant, it' lleasily hold plenty ol grocaries and
foge bushes and anfiques and cub scouts

T TF y - 5] i e T
But the Vega Kammback wagor
are. s a Kammback

Kammback is niot just anothe

It refers o t]
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VEGA KAMMBACK.
ITS AWAGON
AND THEN SOME.

our lithe wagon. A ;
meaningtully to both the stabality and the
hanling of the Kammback

W hich means you may teel the degire
EnQin] FErk II" [P :.':”..'.JI-':"_- ShEle "I- & CUD SCONLIE
and jhel go lor & rdde, Jusl lor the fun of it

Our el

wicher: the Vega Rammback

WAgOH 15 Al=D VEIY MUcCl & Yada., o0 W th

nul even asking, vou'll gel an overhead
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iront bucksat seats and [ols lols more
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Ten years in an
astronaut’'s life
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vea s ol MasT AT 47, Alin B, Shepard., Jr.. has
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1 I||.

rocketed o [ome on AAmerici first moanned ven

lire into spice—the 13-mmute Might of Freedom
lUupper lefl), A nicker-1am it ide nnd NASA s [Dhs
tnguished Service Medal greeted his retwmn

Fen vears later he commanded Apollo 14 on man @
st visil to the lunar uplinds (above and page | 36), A
wiorld made nonchalant by ecarlier landmes rated tha
e 45 11 mightl an echpse iwesOme. bul not ungue

NATIONAL GEOoGRAPHIC will continue o chronicie
milestones in space. Invite your fnends to enpoy such

high adventire: nomamate them (on |.:-|'|3"u-.=||:|'I--.I---.-.
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Good news

All 1973 model cars will have better
bumpers. to comply with a new
Federal standard.

Allstate will cut collision insur-
ance rates 102 on cars that meet
this new standard.

The U.S, Department of Transportation recently issued a stan-
dard that requires all 1973 cars to have bumpers that can take a
five mile an hour front-end erash and 27: mile an hour rear-end
crash into a test barrier without damage to safety syvstems. Safety
svstems include such items as lighte, cooling systems, by
latches, Tuel lines. This is a fine step forward, To recognize this
progriss—and help hold down the cost of auto insurance—
Allstate initially will give a 10% discount on collision msurance
on cars that meset the new standard.

But, even better bumpers are needed. So here’s

"rfhﬂt we Eﬂ“tiﬂlll‘ Lo I'.:'.'l:Fl?l'"- Allstate will cut collision
insurance rates 209 for any car the manufacturer certifies,
through independent tests, can take a five mile an hour orash
into a test barrier, fron! and rear, without any damage, For
some time we have made this offer, and we will continue to
make it .
cost of little bumps.

. for we will continue to be concerned about the big

Alistate

Let™s make driving a good thing again.

i i Tew migtes whers ruijos pre simpdard, dlesanmnis fanmnt spplE

about bumpers.
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Traveler’s Aid

Kodak Prepaid Processing Mailers

Why carry exposed film
around’

Get a Kodak Prepaid
.. I_}ﬁ 1C|..'h?~i|!"lf__{ :"\'hl'llﬂ]', ]'l"l“il'l-:iid:-

Theres a Mailer for Kodak

color film —for prints, slides, _
or movies. Just slip your exposed
film into the Mailer and mail it to us.

1'.1'|,4._ L{L:‘L‘L:lt_'ﬂ"" VOUr KL Li'.lli
color tilm and mail vour
| pictures back to you. Your tilm
S deserves quality processing
by Kodak —and this way, it gets it.
Kodak makes your pictures count.
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Manila's 40¢ haircut,
Kyoto's Nightingale Floor
and sukiyaki in Paris.

They ro anly a lew repsens why 1350 Jagun
Mir Linas Hipl Holidays lours will lako more
than 22 000 peopla 1o 112 cities ground e
wirrfd i 1971 Thaa arnge many ofhars

Char | 5-day Wous of Jegpan Deluse g Desl O s
fhioTale Moal megks. Many exiras =rom e fHa°
Manila's 0% havircut. JAL in the Philippines will
Ll w W Pvesre DO Hird F

1 cdu i in dapan the Philippmes. Hang Kang
il EHidwddl Froein BSd" gt class hotnls

tall Amarican breaktant, dally srghfassing

Ezseoriad European motorcoach tours. Fot
paampla 15 daye through Balgium, Hodland
Gormany. Auntria, lisly, Switreriand, France, and
England. Supatior lowrtsl holels. braskias
many dinners, and much more From 5485

iapan Talwan HMong Kong . Singapors. Ausitadon
Pirw Feadardd thed Fijl lglands Thallarmnd 30 daiys
luliyv escored soloot hotals. sighissaing. and sl
rrinai ireladlesd Of AR 81 carte basia. ¥200
Suldyaki. Stabu shabu. Sushd Enjoy Jaoanngs
tond | Jipan—or in Pars. Aroond the world, the
local JAL office will gladly &l yau wihare to Thnd
ihe basl Japanoan [Dod i WGwnh

Walking in slocking

gl Mo TR 0 Byoho

A On TNHE A" EEG BEEETa s
Tim ~ Migitingade Floor
wian bl In 1833 14 warn af intrudesrs. 1oday
FoTLE FER Wy Wil nome betveenn 900 and £330
Japan, Hong Kong, Singapora. Burma

M athmandu, Indis, Turksy Iran, Gresce |asaed
Yugoslavia. From 45 days end 83344

Inpdipespnannt lourg of Home, Pura Lendon, ared
Amsiardam: 15 days hoteis many oxtras

Frorm Mow York hiom 85361

For §1 we Il gend you owr  Songs and Soundds af
the Orisnl rmoord, 10 et you bour the Far East
ir i 11 Bredore wou bawr it in person. [Use coupon.|

We ye iy ol ol sppedg, bt ot oot of Tellanns

For eviieE s lopd e freee guede to FulEpl

Hol ichatym Togrs 0 Woeled Fealied) af Tour

e T e . TN R s eSS

A Japan Alr Lines

[ %3 | PO Box 1160

o ), 5 Radio City Station
I'“~.-- m-l'-;_l___.-"l e York, WY 10019

l. -
Send me & rees copy af A Veord Festival ol
T S

| anclose §1 Please send me  Sonas arkd
Saunds of the Oreant” and 2 copy of "A

Yol 'r"l"_-'.'_-|:'i'_','|: |'_|'- T_:._I:'-

MAME I

| FYon et
Adfrires
(e Stoie L0
Tel Araa Cooe

My travel agen! s __NGD77]

*Air tora based on G V. T economy cinss fiod
grougs of 15 or mare parasons. T e bwur aperglior
w il [gem e grodp. Hotel girces Bassd on
fouibie pccupancy S2ome Egronpapn esgriures
sulsjecr o weskand surcharges
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Ride up and down stairs on this motorized chair
thai travels guietly on = smooth, steel track. Al

moving paris anclosed, Cotts abaut $1000 1o
#1500 ivstialled in monl hores. Thowusands in
use Arourd the world, prowiding wandarful fresgdanm
ol mopvement far the sg@ed and the handicapped.
Aiso availabia: Dover HaomaLiFT residence oievas-
tor. Wrile for lleratiire.

X2 ) cORPORATION | ELEVATOR DIV.

Dept. R-29, P, 0. Box 2177,
Memphis, Tenn. 38102

L here are neardy K
]t TravelLodges in the U5
and Canada. This little
mId directory telis you where

they are, what facilities
thay have, what rates to
u'.-.p.u.:-rl: Carry it with you
And get a good might's
sleep, no matter where
you are. ywrite
Travelodge, Box 308NG
El Cajon, Calif. 92022

?l-!ﬂ' ODGE

TO ASSIST YOLUR SOCIETY in ghving
prompt and efficient seroce, please include
ln  correspondence,  whete applicable, the
mialling label from your Nabonal Geographic
schoe! Bublletin, or Publication.

MANY inquiries arc amiwered by lelephine
Flease wrile your area code and elephone
number below

WREA ETIIE
PHUINE

Address All Inguines To:
Mational Geographic Society
Washington, D. C. 20036

WHEN CHANGING ADDRESS, please
altach a Geowraphic maiting label and PRINT

now address below—zip code included. Six
weeks atlvance notice should be piven,

MAKE

MEW ATCPRESS




When you have the urge to cross the pond for business or pleasure,
but can’t get away, keep a stiff upper lip and call.

It's easy —just telephone, and you'll be there in no time.

$4.05 plus tax is all it costs for a three-minute station-to-station
call between 5 p.m. and 5 a.m., Monday thru Saturday and all day Sunday.

$9.40 plus tax is all you pay for calls between 5 a.m. and 5 p.m.,
Monday thru Saturday.

So, telephone, It’s the cheapest way out of the country.

@
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invisible pipeline.

1A Fincly BEFFELA, The foiPe o Soid um @ cuzmom
af sgngd b peofect 1P From sagped Petuira fapreia

It Tuns for 285 miles, It cost 3210 million.
Even now it is pumping over twenty-five mil-
hon gallons of crude oil a day across the Alps.
And vou scarcely notice it,

The pipeline burrows its way through thir-
teen miles of alping tunnels. [t snakes under-
ground through valleys and along mountain-
sides. Excavation scars have been smoothed and
healed, Flowers and grass grow above it. And
fArmers plow acTnss
1t as 1f nothing had
happened.

What might
have been an ugly
VATICOSE VeIn acrnss
the landscapeisnow S5
an almost mvisible I:f‘;‘h =
artery, quuetiy feed- &
ing energy to the ex- SESS=

panding industries

- SSg N - =
i ; e - fM¢ rfahmenkagm Twwnarl o0 o
of Austria and detonr ppecially bl e geoid Hhe sy

Southern Germany.  rewrof Kitevike

When Jersey and tweive other oil companies
first faced the challenge of pumping oil from
the Adriatic to Central Eurape, it seemed an
almost impassible task. Consider the problems

The governments +:|t thres l_uumne*t had to
agree before the NAE '
project could get v
started. One hun- &%
dred and fifty-four B
roads, twenty-six Bl
rallroads, thirty |
major river barriers §
and three mountain
ranges had to be

crossed. Forty thou-

g b-fr B - Strelchiing 2R wles, eper muou
" d 4[' 001 sec beemd gl armder miowrn, Dhe Pobeline

tions of pipe had o srmg enerpy e the havirt of Exroge
bewelded. And the o1l had 1o be pumped as high
as five thousand feet. Thirty times higher than
INIEFRTa.

Toget things going, Trieste had tobe turmed
into a deep-water part to receive gant tankers.
Rights-of-way had to be negotiated with thou
sands of individual landowners. Fifty major
contracts of half-a-million dollars or more had
to be worked out And forty companies were
involved 1n construction.

Italians, Austrians, Germans, Frenchmen,
Dutchmen, Englishmen and Americans all got
behind the project. And all helped to build it

When the costs were added up, it tumed
otif to be the largest single private investment
in burope,

But what impresses us most has nothing
to dowith money. In our view, the transalpine
pipeline 1s a remarkable example of how differ-
ent governments, different people and different
businesses can get together. Settle their differ-
ences. Solve their mutual problems. And get
a huge job done without unduly disturbing the
good things of earth,

The experience has taught us a lot.

Standard Oil Company
(New Jersey)



The f/stop.
It doesn’t have to stop you.

Now you can get breath-taking 35mm 5260, Both accept the complete system of
color or black-and-white pictures without intarchangeabile Hokkor lenses from lomm
losing your mind over complicated ultra-wide angle to 1000mm super-tele-

calculations. photo,

It's easy with 3 Minolta retlex camera Look for alittle “M™ tag attached to Minolta
and its patented through-the-lens meter SR cameras. It assures a Z-year warranty,
ing system. Just align two indicator nee- according to the terms of the U.S.A. war-

dies inside the viewfinder. That gives you ranty registration packed with the camera
the correct ¥/5top and - For literature, write
chutterspeed combl- ™ ._ ¢g Minoita Corporation
nation for a perfect ex- ot Tela PR T 200 Park Avenue
posure. Terrific! South, New York,
Minolta SR-T 100,° Mew York 10003
aboul $220. Minolta In Canada: Anglo-
sR-T 101, from about photo, Lid., P.G

i I
Mll'lﬂ "ﬂ makes fine photography easier.

Enjov an armchair satari! The Wild Realm:

Animals of East Africa

This exciting 200-page Ceographic pub Hon will take

vour family on a breathltaking ;|u|-|||.|| safari o the heartland
of Atrcan waldlife, Here are lions and leopards aorillas,
elephants, ancl giralles | . heppos, rhinos, zobras, and the resi
of East Africa’s animal kingdom

To order yvour copy, plus the other volumes m the sefies
i special Publications — Avustralia, Vamshing Po TRIRARE T fi

Farth, and Man's Conquest of bpace —simply send vour nams
i atldress andd the words "Series 1 Special Pubdic ations
You will be billed just $4.25 per volume plus postape and
handling. Ordér from

NATIONAL GEOGRAPHIC SCHCIETY

L _IIr Gl Wastnmton, L L MTHI VG




A-T-0O.
Champions know us.
And so do boys.

If they don't know usas A-T-0, Huylljm

usfmmrauwmw
Because we make a big
of their gloves, bats, shoes, bas n-.rl.l;l |
umi'nnna.lnlant.ﬂmﬂun___ N
quality equi out every -
sport played, . Al =S
everyone from sea-
soned pro. A—T-Dhghpw yw more
manmmnﬂm ames ,._ . = :' e :"E.-'

sports world. Each nar !‘-’l‘m

LaFrance to Ward I-I'ﬂiul:ltﬂ.li’ yTOr
mous with excellence, '
“the finest in the field.”

TNorEm 2
Tenelaverell




The new
KitchenAid dishwasher.

Built better. Not cheaper.

The new KitchenAid dish-
washer is better than ever.

[ts '~ horsepower motor
is so reliable, we give it a five
yvear warranty. 1f the motor
should fail, we'll have it
repaired or replaced at no
cost to you during the
first year: youd be
charged only for labor
during the next four
years.

Our new and
simplified timer
controls all the action more
reliably. Our simplified elec-
trical system has fewer parts to
go haywire. Adjustable dividers hold stemware securely.
And two things we didn't dare change: our superb washing
ability and exclusive forced-air drying system.

Visit vour KitchenAid dealer. Hes listed in the Yellow
Pages. Or write KitchenAid, Dept. 1DNG-7, The Hobart
Manufacturing Company, Troy, Ohio 45373.

KitchenAid

Dishwashers and Disposers
Hot-water Dispensers
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L.and of the Generous Sea

By EDWARD J. LINEHAN

ABMATANT IO

Photographs by GEORGE F. MOBLEY

T b G A PRI ST L e R

OOLEN SKY, PEWTER SEA
Wﬁnmewhem above the overcast an

Arctic sun circled censelessly, denying
us earth’s primal pulsebeat, day and night. It
was-a time of no time, an endless silver-gray
dimension 1 had come to measure only by the
space hetween meals and shuffling changes of
the watch.

Stolidly, Star H T steamed toward the coust
of Norway, & hutdred miles east. For atime [
relieved the bearded helmsman on the old
whale catcher's exposed bridge. He stomped
agminst the chill and c¢rooned tunelessly;

“Midnatissol, o midnattssol . "

Midnight sun. Ashore otherswould be sing-
ing, celebrating Midsummer's Eve with beer
and bonfires amid the fjords from North Cape
to Lindesnes in the south, Norwegians savor
the pale nights of June, as if to store up cheer
against the gloom of next December

I swung the wheel a couple of spokes. Star
HI hsted wearily, burdened with a 63-foat
whale lashed alongside by its great gray
Aukes. The glistening carcass, quivering in the
bow wash as if alive, seemed determined to
tug the ship off her course for Tromso. There,
ai the last whaling station left in Norway,
Hensers waited with long pole knives for this
60 tons of prime whale meat and oil-rich blub-
ber. A week's hunt in the Norwegian Seq had

given Mar [ a fin whale worth 60,0800 kro-
ner—ahbout $:8,600,

The helmsman finished his coffee, lit a pipe,
and took the wheel again,

“*How much longer can it last?™ | asked
"How many more seasons of whaling?"

“MNot long now, I think. Every vear fewer
whales,” he replied, Like the rust-stained ship,
he had weathered more than twenty seasons
in Antarclic waters, before that distant chase
ceased to be profitable for Norway:.

“We should stop anvway, before we kill
them all,” he added, and fixed me with an
earnest blue-eved gaze. “The sef is good to us.
Do vou understand?”

goodd to Norway, and Norwegians have

always respected it for that, “What would
we be without the sea?” another sailor had
once sard to me YJust a handiul of people on
a pile of rock.™

And now that 1 have fnished weeks of
roaming Norway in summer dayvlight and
winter dark, | have to agree. But, | must add,
what an admirable, handsome handful of
people! What a starkly beautiful pile of rock!

Consider first the land: long, lute-shaped.,
strung with spowy miountain chains, deeply
fretted with majestic fjords. Three-fourths

1

] UNDERSTOOD, The sea has alwayvs been
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iEeed Norwav, guprnd Bsbunge hamlet shaovernineg within the Arctie Cirel






Norway, Lamnd of the Generous Seu 3

= kv slope or vast vedde-—bleak plotean—
ur like or glicial foe. Forests ¢loak nearly a
fourth in conifers and birch) scarcely 4 per-
vent 15 flal andd fertile enough to take the plow.
In length Norway spans 1,100 miles, more
than a thrd of it above the Arctic Circle; vel
across its bony throat, from flords end to

Swedish frontier, the country is less than four

miles widde tmap, puuees L-11)

S0 deeply doés the sea insinuate that it
cirves o coustline almo=t o5 long 65 Aunstra-
lia's and strews 150,000 slands along the
shore. Little wonder that 80 percent of Nor-
war's 39 million people live less thin a dozen
miles from salt water,

"The land divides us: the sea unites,” Nor-
weginns have simd for cemturnies. knowing
how sharply geography has shaped their
nation and themselyves

Land harriers long ket the country broken
into petty kingdoms. Land hunger sent Norse-
tnen veking—plundering—and colonizing Far
corners of Furope ond North America o
thousand veurs ago.® And today farmers from
remote mountun and fordside homesteadds
dit leaving the land for swelling indusiries in
Clslo and Bergen, Kreistinnsind and Stavanger

heralded my own arrival in Oslo, Nor-
wity 5 unpretentious seat of government,
citltural capital, and largedt industrinl cen-
ter and port. It wus Constitution Phay, Muay
17, the anniversary of Norway’s proclnimed
mdependence 1n 1814 after nearly four cen-
turies of Dramsh rale (following pages).
Every lnst one of the capital's nearly half-

BH,-\-':*::"- BANDS and n grent parade hod

million inhabitante <cemed to be lning Karl

Johansgate, Oslo’s abbresdinted version of
Faifth Avenue or the Champs Elvsees. A bliz-
rard of red-white-and-blue flags fluttered as
sichool children by the thousands marched
toward Slotisparken—the Palace Park—lor
benevolent roval review, Many teen-ngers
wore starlet caps and joked and princed in
rigged runks like hall-broken colts; they were
the rass, students pnDecipating o tranditional

month of mermmment and hipinks now that
thetr secondary schooling was almost over,

It b like o happy children’s crusaee, fhie
ranl—ix i1 not s02" An elderly spectator be-
side meat the curh hisd taken 'me, correctlv,
for an Amencan, "Look at them,” he soaid
with an almoest paternal pride. “No soldiers,
no-guns No ald s veterans with somr fnces
Just children!™
I was sn, and Gttingly. For all of Norse
antigquity, the madern nation isoneol Europe’s
voungest, born in 1905, (After the break from
Denmark: it took 91 years more to shake off
utitpn with Swedent And the most reservird
Norwegian observes the national birthday
with a yvoung and unabashed fetvor.

My curbside comrade (*Larsen.” he said
samply) acquninted me with the street ven
dors” varme  pplser—slim tender bot dows
slathered with musturd and ketchup. As we
munched our wav alonz the greening St
denterlunden—Sstudents” Grove—near Oxslo
Uiniversity, he oothined methodically swhat
every visitor to the capiial mus) see.

Intime I saw them all: The thousand-year-
old Viking ships. sweetly curved, egsshell
thin, redolent of violence and glory, Kon-Tikr,
the cumbersome balsa raft that conguered
halt the Paofic. The sturdy sailing vessel
Fram, that carried Fridtjof Nansen norih
towiird one Pole and Roald Amundsen south
ty the other. All these, | reflected—Norwav's
most famous relics—were things of the sel

There were otlvers, of course! the brooding
mieclievnl Akershes Castle; HolmenRollen ki
jump, patsed Hke o great broken fishhook in
the hills above the city ipage 13); the art and
folk museums (pages 8-9 and 42 And the in-
credible life's work of sculptor Gustav Vige-
land—7 5 aeres of controversial unclad bropee
and granite sgituary in Frogner Park

Most often 1 found myvself drawn to the
witerfromnt near the Radbus—the Town Hall
—to witteh the interwenyving wakes of ferries,
freighters, workboats, and vachte Okloines

*Thetr tabe 4= takd 0 “The Yikings" by Howand
LaFpy, Narioesan GEogiiarme, Apeil 1950 '

Ceenerations without o gages Clamging on a sy sidewalke oosky barkloge stiobert
wires O frendly word Trom a more sproor citizen i Besgen; tours=l huab foe Nor-
wiv's ffoeds Red cup bdentifies the gird as a s, a seconduryv-sehonl sithbon
awaiking fmal ¢cams Each May the miss lnonch o month of fun and foolishinees
that the rea of the populnee good-naturedly accepts 0 g land  remarkalily ree

af swinl tensdnns

SOl e T o W F



Parades — and pranks! Crowds ling
the way as school bands= blare along
(Jsln’s Korl lohansgate on Mas
anniversary of the stening of Nor-
postitution i 1814, The

capitnl = procession  heards for the

|.'_.|'_|_ |'| o 5 o II|I feview Ly I"'-.l-l
way s paptlar King (page 15) i f

Constitution Day trigsors antics of ¢
the ru=a. Manning a "cherrv-pickes e

CFim l-I.hl!I'I.l_" they plivce o recl cap i."i‘" r. '-;.1'-"..__1 .' = |
v oA stitae of 1R h-century patriod CARARYL L v i
wel Henrk Weregelind. Osla schonol b X
vinbols emblazon insseled Tith ‘
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tuclenit’s back (right)
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“You look while I mosey around.” A
tcldler finds romping: o n Chsly

Hene-Umstao A Uenter, an avant-gsro
nuEEum endowed by the [ate skatme =i

Hue al the midnright sun glows i oa
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NURWAY

JORD-FRETTED COAST the wotld's fourth Lirpest

o] Fumemd _mkerior Warm Ocean curnenis
have turned Norwegians Reep much of Maorway s
tivielared the sea since ciimute mild, despite
prehistoric tmei. Leds tatitudes equal o Alnska's
higen 4 pwercent off thae Temperatyre in Uslo
nation s bind s tillakile, seldam draps bislow 105 F.
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EMBRACING THE FJORD that
Junnels its wealth, dusk-dimmed

Bergen laps against mountain
walls. Deep inner harbor,

foreground, pokes past medieval
and modern buildings to the
city's market center.

Isolated from eastern Norway
until the Oslo railway reached
il in 1909, cosmopolitan
Bergen reflects the flavor of
trade ties with England,
the Netherlands, and Germany.
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o beleve the toade that a Bergen businessmuan
VRS A0 WS proclimed & pubilic e

beciuse he insisteddl on walkine wothon!

umbrella. thereby frightening the drav horse

Wergen's charm [ coald not dispute. The

e

city was celebrating: its SOl anmsversar

with a musie festival that metucded concert

Caught in a4 melodic spel

ors |l L Ersie Ol [l-l'. e d ch ;I'_"l'll'-'-“f':"':i -the EINEE :'i"|1-' LTI e
Lsmmeg at bits beloved homie, | mlnd Victorian villa of Edvard Griee, Norway'
wigen—Hill of the Trolls— just [oremost composer (Delow, righi
outsitle Bergen Recitals there each In Norse mytholosy, benutiful maidens
June rocall Grieg W nformad the Valkyries—orude switt horzes and conduct
ummer concerts, when he accom Han heroes from the battlefield o Vv athall
panied his wife Nima as she 2ang Podday, in trim Ilue covernlis, they ride spul
amgs he had writen for her, I teringe motor scoolters and lead conloses] for
thee villa's queet setting the 10h gk LT S : . . T i
TR TPt ORIt TS pirn- cign motonsts | “'”"I:'l Lhe siTedis of Dergel
e £ A Y T A major ol company provides the servic
Gvnit Suite. world-famed as ane My voung Valkyrie wore wheat-colored
renl CXEIr aons of the Mo nridicis thuat reluded to be conbimed Beneath het
Wesian spuril crinsh helmet. “Ua, Brygpen,” she <aid with o

el sHitle Y1 show vioug—ayizst follow m

Aiter several blocks she waved towarad ms




fle<tination o wheeled off to help someon EVERAL APIMHUNTMENTS culled ma
vl e Had 1 bheen a Vikine el 20 asmanm—1 itk La (=l As T drove eastward along
AR AN il | Ve Talien Before a battle- Miartiicoent || el neert jorde J | K= ||

ux o follow those brodd< to Vood bl workmen Dinsting new tunnels throwugn Bha
King Olav Byveee, it 1= smd, founded Ber cliffs. Near Eudfjord I stopped to chat wath
oen oA, 1070, bul excovabions at pactur: John Mvyvkinthun, a tall, Wwciturn man whio,
C]L]+ Hrverren T8 ':,-'=: i % lave revestlen NEE TNy NOFWoELAnNS, li'l-:."l':l' LA TR
Py il settlement oviern earil [ i withh ancther means of hvelibhood], Usaallv o
e e wiee el Lh ldler Bereen becomes, i i5 lishing or forestey: Mre Myklathun teaches
navor ance remarked. “Since excavating s chool. His ten-acre farmstend—a fairly tvp
0 e expensive, 11 maghl be satd that Lk cal holdime—uproduces mostly hav and o
e of Berzen | matter of financ | asked him about several farms | had seen
Dhesorte hal 4 dozen disastrous fires throwueh perched on an impossible slope across Lthe
291 Eidijord, accessible only by boeat, “They are
reserves Lhe heave-iimbereod antiaui '].I.'.--' ol wiorked now.” he sacdd 'II'-"-.'-" (rom Her-
ol the Hanseatic Leapue—merchant-monop- penn hpve bought them for summer place
alists 1rom paorlth German clties who oo Was hi SOTTY L) Se Lhes o haumeer
naterl SOrswesLan trade between abott AD ' i fial 1In .'!.I-l' L1EE il 1| S T "|'|"
| 3530 anid 1550, Into these now-guaint wooden The life was too hard; there 15 no peed Tor us
Wwiarehousess (pares I flowed wital erain L live thal wav anv maors
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0 National Geographic, Julv 1971

15000 reindeer still ronm wild—I1 encoun-
tered another motorksl standing heside his
car, miles from anvwhere. [ pulled up,

“Kan feg hjelpe Demit”™ | asked in my frag-
mentary. Norweginn, “Can 1 help voud™

“No, thank vou.” he replied in Enghsh. 1
wiis only looking™ He nodded toward the
hurizon, then got-into his car and lef

[ pazed at what had held his eve: The great
Hardanger Glacier in the distance hod turned
i i sheet of malten gold in the atternoon sun.
Norwegians seem hever (oo busy o admire
their surfeit of scenery, 1 reflected, and lin-
gered there, just looking, for many minutes,
At last another car drew up alongside.

“Kan jeg hjelpe Dem?” its driver inguired.

“Wrei, fokk™ 1 =ail, sesturing toward the
glacier, and drove off, He, oo, stayed there
drinking m the view, and, for all 1 know, the
chain went unbiroken until 1 reached Oslo,

WO YOUNG GUARDSMEN with

I plumed hats and shouldered rifles paced

before the entrance to the Roval Palace,
I tested one of them with 8 wink and won my
mental bet—he grinned broadly. A< a con-
stitutional monarchy, Norway must have its
raoval trappings, but sometimes preters them
woarn in a loose-collared way

His Roval Highness, Crown Prince Harild,
i a busy schedule oceasioned by the illness
of his father, King Olav ¥V (page 15), but hod
kindly granted my request (o be received.

A tall, strong-jpwed man in his early thir-
ties, His Hizhness wore a dark pin-stripe sult
and an admirable tan from sarling on LOslo-
florden. He excels ot the sport, having twice
competed in the Clvmpics, aml he spoke of
his new boat—a Sollng-clazs racine craft,
nbout 25 feet long, destgned i Norway,

Among many other things, we discussed
Norwegtans' love of the outdoors and ther
national character, which His Highness found
somewhat similar wo that of the British, es-
pecially in their sense of humor. Throughout
our hour-long conversation he spoke in flaw
less, unaccented English; duning the German
pccupation in Wearld War 11, he spent part of
his bovhood near Washington, [ C.

When | nsked what major problems face
his country, the Crown Prince cited inflation
(about 4'% percent a vear), the influx into the
cities of people from rural ureas, and pollution.

Sometimes in winter, he said, the snow is
gray from industrial fallowt from the Con-
tinent, so Norwav's pollution is really inter-
national. Once, & Tew veirs ago, the snowlall
was redeish, tinted by sand blown all the way
from the Sohoro

Il Norway's problems are similar to those
of other countries. they seem less severe than
most, And 1 could find only one that pro-
voked more than mald controversy among
phlegmatic Norsemen

It is an oft-told joke that "evervone in Nor-
wav speaks at least four languages, and three
of them are Norwegian" For vears debate
has counded in the Storting—the Parliament
—pver Norway's officinl tongue

The mast commonlty ased language i= Riks-
midl—also called Bokmal—hasically Danish
in root. Many Norwegans, however, prefer
not to be reminded daily of the “400-vears'
might,” when their lamd was a poor stepehild
of Denmark. They advocate Nynorsk—New
Norwemian, bosed on varions regional dia-
lects—which, paradoxically, is closer to the
old Viking tongue. Still others are crusad-
g for an amalgamation of Kiksmil and
Nyvnorsk, called Samnorsk. Most newspapers
publish in Riksmil, radio and TV stations
broadenst a portion of their programyming in
Nvnorsk: both ore officially recogmzed, and
both are taught in schools

“But even the teachers who instruct pupils
in Nyvnorsk go home and speak to their lami-
lies in Riksmal.” said a hitchhiking university
student T picked up on myv way out of Oslo
“1t 1= silly, the whole thing "

He left me at Eidsvoll, where Norwegian
statesmen wrote their constitution in 1814, 1
continued wup the 60-mile length of Miesa,
Norway's largest lake, then up Gudbrands-
dalen. the lovely valley that was birthplace of
Peer Gynt, dramatist Henrik Thsen’s rascally
anti-hero. Long into the twilit night | drove,
enjoving the brooding beauty of the Rondanme
and Dovre Mountains, My tape recorder

Side road of the sea, majestic Geirangerfjorden thrits letwren steep-willed
motntuine Beyvond o resort hotel waits the German liner Hanseatic, one of o fo-
tilla of Enropean cruise ships that ply Norway's fjords Tee-free the vear round
becanse of warm Gulf Stream waters brought biv the Norway Current, these arms

ul the Atlantic serve the nation as vital highways
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Cold gquest for cod: Regular as the return of the wint
M, spaw g ool Begnn milgkating each lanuary into Yest
[jorden off the bleak Lofoten Isdands. Simultanesiich
Heels of fishimge boats, many manbed by part-time {armer
Hireim troam the Nords o cotiveree on the Arctih vt
For three month o ntunl practiced anee Vikine tm g
[ odiEancds ol Etiermen Bl up o lucrative barvest st
':-:!_l__'. vitelils 1400 il [ il el

[l igh drivine snow and 2pumy s Lol Db Dot
iright) churns toward the cadbanks from Svalvar ThIEh 1
of the Lofoten group. Home Trom a numbing day, crew
men of another boat unload their cotch (lower rijdhti
Larrving nel-marker buoys Bke carnmival balleons, Ashoer-
FRNEs| 'ql“l'lll'“' =0 EME SO YR main sireet. <1l b 1511

with med-April snow









o powerlol magnetic held 1rom the electrnca virtually all such costs, pmd emplovees while

current surging througeh the furnace IHE draw 90 pércent ol their normal pay for
[he =unndal smeller—owned jointly MEEriY & vear. A Hberiad pensiomn ptian prioviodes
the Aluminum Company of Canacla Lid, nned rouehily two=thirds of a worker's ealiry upon
the Norwemnn Cravernment—emijplove about retirement. Low-Cost mortgaie loans make i
[, 100 people. Their workmg conditions are relatively easy for Sunndal’s family men to
lamriy tvpicad of Norway s modern incdustral butld therr gwn homes. and the compan
iy, which stresses social welfare [ 11 WElEs neEdt bachelor apsirtment
Wages pverace about 35,000 kroner (25,000 “or cun 4 oman be la iF o automal
1 vear—=omewhatl above the national norm.. eliminites his ob, <aidd Mr Serom. “By au
workers recieive four weeks' pad vacation,  apreement with the Inbor union, we mitst
Al are enptied o three of them during the retraln nim airtikes i this et franLeed

clesirabls sPTINE I!:'i SUMTer II"I-'I-l'- :Ill-- i Iniry are U but monex EEThl
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medhical  msurance covers All'throueh the vear ships sal Hp ice-ire
sunndalstjorden with aluming from Jam
and Guvana, coke from the Umted States
and crvalite Irom Gemuiny and Ttol They
lepve with 120,000 tons of aluminum biflets
ingots, aned sheets annunlly. MNorway furnrshi
none of te row matergls—only skilied labor
ind electricit

| LTS CPUn gl:lll LEFTan il Rampeer
LFansportation also croadles a mulbitods
Les anmd rashing Irisams=, Many formes
waterfalls now ship submissively through pen

stoc ks andd turbines, and this abundant *whit

manuincturing heads the l
svearly  half of Norwav's hvidroelectri
poOwWer teeds (nctories BEe the one m »uni
chilsprp—aelectrometidlunnea mmd  electro
chemical industries whose products rang
traom nickel, copper, and ferroa

ana IMIirate 1ergirfed

ALF A DAY'S DRIVE separates the
tacks of Sunndalsara from the spires
iif :""-.:-__|!||-': ;||I|||I i -"'..Il"||! |

Lional shrine, where [1S Rines are ¢ Fow rie
burieil——n Trondherm This bo v oprt mnd
lormer capital ity in the heart of Lhe | rends

narth and south Norway, Here | turned mon
rental car gnd Hew north above sullen cloud
prerced by snowy peaks

We e now cros<sing the Arctie Cir
the pliotof the SAS jet announced, nmd shorlly
st down at Bode on the codst (may fraie 4|

I dlebarked to visst pearby Seltstriagmen
Meorway s most Tamous Hdad race. Coalhsh,
orwesans call pollack, congregate here i
vast numbers, and I watched anglers hnu
t e !!II'-II'II_'_IIT"|II'|| ocks The chani

CUFrEnLs soamelimes reach 16 K c. andl boal

men warily =kirt each swirline malsirgm

"-hi'[IHIL'IIl Loy markets -LI|'||||4|,! ||4|_' ".I..IJrlJ_I_ Witleching thasq IIII.'.|'|_|I|. eilches. | found i



¥ IrECE Af all li I e up i dran

tescque and terrible crepatuyre that auls forever
in hal L Doal., andd portends ceath o jans
<% Tsertan who sees it Noture 1

LT s eariul man-kilhne Pl e
poTning amone moss-Ccliael boulders or i1 th
TS uulows of the lorosd
| learned abiout trolls from @ umitkeds
outce: & sandyv-hoired Norwezan army offi
WL Lhe s i od el dnd the ST
faScot. Maj Henry Crawlord-Currie was
draving me 1o Bardud MZorwavs defense

neadguarters above the Arctic Circle, o
briel wisit to Brigaden 1 Nord-Norge—the
SOrthers FEgtY

‘Ah, ves o aske] abyout trolls,” he satd.
il o smile softened hls 2 PLIAER AN Tgein il
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Mator Urawlon-Curre told ime the tale
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We drove through the gates of brgmnede
headguarters at Bardufoss, astride the narrow
mimntainous meck of Norway, Here stands
the main hine of delense adegainst possible
altick [rom the northenst, neross the open
wostes of Finnmark, which stretches to the
Border with the Soviel Umon

It 15 also a tralmine base for army recruits

mist of whom =oend 9 of their 1.2 ' months ol

compulsory service here

“Few of them like it
minder, Col Ivar Frovetad, told me
dicliv, “We are not a militaryv-minced people
and this s tough country up here, especiilhy

the bhrigade com
-

mowinter. But the troaps accep 1L as a chore
that has to be done

My arrival comncided with a hrigacde dress
pirade on the broad concrete amrsirip ot
Az | watched MNorweginn armor

Bardufoss

o1

ard nfantry pass in review, 1 was struck nol
by spit-and-polish elegance, but by a more

impresstve air af ease, the swingof conhdence

ECK HANDS nhoard Star T showed
the same self-certainty as they cast off
from  the
And for & week | lived the hie

of o Norwegan whaleman in eood weather,

sijelnnn  whalmg  station

near Tromsé

i fife of numbing boredom spiced only by the
infreduent glimpse of o distant, elusive spoual
i unkind seas it s a cold, wet, prichieng might-
mare of grasping for the next handhold

Az the mivhiless summwr davs slid by, »
varne sense of urpency erow abogard Star [T

‘The ship was fueled and provisioned for Len
vovage if we should rmeturn
empty-banded. 1, too, found mysell scanning
the eternally silver sea for hours on end

fdave—a oty
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CRASHING DOWN from
mountaing near Stalheim,
Sivlefossen explodes in a
migly drama that dwarfs a
spectator, Countless lakes
and huge glaciers send
thousands of streams
plunging toward the sea,
creating the kingdom's

priceless wealth of
hydroclectric power,
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of heavy line. The captain’s aim had been
mercifully true. Two minutes later the whale
broached, sharp nose pointed skyward, and
sank again, dead

A clanking donkey engine winched the car-
cnzs up from the depths, and crewmen miade
it fast alongside. Olay plunged a hollow lance
into its vitals and pumped in air to keep it
afloat Throughout the drama; aside from a
few lerse commands, no one spoke. Even to
those who have made it their life's work, the
death of a whale is no spectacle for banter.

Black smoke smudged the skyv as the ship
headed at full speed for Tromse. Unless it
reached port within 20 hours for butchenng
and freezing, the in whale's tons of dark-red
flesh would be food fit anly for Norway's mink
farms, Instead of a beef-like delicacy.

When 1 jumped to the dock, Star J1T had
won the race by five hours.

some 35,000 hnked to the mainland by

Norway’s longest bridge. But even more
impressive is Tromsd's role as the gatewiay
10 the Arctic

It was from Tromsg in 1928 that Roald
Amundsen, discoverer of the South Pole, took
off in a seaplane to search for a fellow ex-
plorer, Gen. Umberto Nobile, missing on a
North Pole dirigthle fiight. Nobile later was
found alive; Amundsen never returned,

I had often wondered how a country of
fewer than four million people could produce
so many daring explorer=—men like Amund-
sen and Nansen, and others more recent, like
Helge Ingstad and Thor Heverdahl ®

A foend of mine; one of Norway's hinest
voung journalists, finally gave me & clue

Az we lounged before a crackling birch
fire in his: vacation cabin near Oslo, he told
me of o narrow escape he had had while div-
ing i search of an ald treasure ship in Trond-
heimsfjorden, Overcome at great depth by
the deadly lethargy of nitrogen narcosis, he
barely managed to fight his way 1o the sur-
face. Yet the memory seemed more to elite
than disturb him.

“Every man wants to test himsell to the
limit, to reach out toward death—and return,
of course,” he said with quiet conviction

Five manths later he was dead—entangled
in the wreckagpe of o German ship at the bot-
tom of Oslofjorden. His legacy (o me wasa
bref but valued friendship—and perhaps a
rare insight into the nature of MNorwegmns.

Dr. Tom Anderien gave me another. He

Tmms_m IS AN ISLAND CITY of
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is a vouthful-looking psvchintrist, Chief of
Male Therapy at Tromsp's Asgird Sykehus
—a modern mental hospital thiat serves the
215,000 people of Norway's northernmost
counties, Troms and Finmmark. 1 asked how
he would characterize his countrymen.

“We are overcontrolled; we restrn our
sratles and our anger,” Dr. Andersen said
“We are basically skepticd], vet we feel secure.
VYou find little hunger in Norway toduay.
People have ennugh money to live, and their
medical needs are met Perhaps that's why
we are quick to sympathize with others—
we're alwavs sending: aid to victims of floocls
of famine somewhere in the world.”

I hat seen Norwegians' deep affinity for
nature—the lemming-like weekend rush from
the city to the mountain hut and hiking tral

“1 think it 15 because we depend on nature
s0,” he <aid, fingering his brown beard. * Na-
ture can be very hard to us at times, 50 we
must be able to interpret it, to know every-
thing we can aboul it

“Up here in the north,” the psychiatnst
went on, “the people do-as nature does—sleep
in winter and awaken, very suddenly, in
spring, like the flowers. They awaken hun-
grv for warmth, for the sun, for work, for
Jiving. Our vear begins in the spring, when
the dull time 15 over.”

when I paid a second visit to Norway
in Felbiruary. Sunshine had been scarce

enough, and the muddy trench of new subway
construction that disfigured much of Karl
Johansgate did nothing to lift the city’s spirits.
But worst of all, there hadn’t been a respecta-
hle snowfall since November. Until now.

“Yesterday,” my taxi driver said, beaming.
“MNot here,” he gestured at the scant inch of
sfush on the streets: “Higher in the hills. All
over Oslomarkal™

Skiing is Norway's national sport, but in
Oslo 1t approaches a religion {pages 12-15%
Little wonder. Oslomarka—a hilly belt of
lnke-strewn forests and farmiands—sprawls
aver 460 sguare miles, almost all of it within
citv limits. On a sunny winter Sunday vou
can find upward of 100,000 skiers, more than
a fifth of the population, out on same 1,200
miles ol trails around the capital.

While the city worked and waited for the

*Archeologist Helge Instad wrote “Vinland Buoine
Prove Vikings Found the New World™ for NaTionaL
Grocrariic, November 1964, Thor Heserdahl, of
Kon-Tiki fumu, tokd of his subsequent peed-ship Atlantic
croasing in "The Vovuee of Roe 117 January 1971

jLL OSLO hard been werriyk for weeks



witekend, | reacogusinted mvsell with sl

inid with  hearty MNorwegian foods, and
wiarmed gpemn to the charming phrase “Vies
} £ Literadls Be w0 gommd"” Norweelins

anirnct i o a chetry “Sean!™ sl use 111

sy “Mov I help vou?” “"Here vou are™ " You're
wilcome! and Y Mioke vourself ot home!”
W hen sancay dawned, late and gloomy
crowdds converged on the underground tram
station bBehind e SNatwona I ieater I ey
trapped their skas outside cach tram until
i brstled ke o porcupine
Most Norwegians are cross-country skiers
vho eschew chor lifts and relyv on light skis
Bamboo poled, and their own goidl legs For
n ninskier like myself there i nnlv ane way
o | o WUj wilth them on the tratls of Os<lo
marka I swillowed my pode sind took 1
wear Frognerseteren tramy terminus, two
viound sk oatralmen, Enic Bustad and Andlers

th a quartet of Eskimo dogs

i il 51N gt i
I"l'. -.I.':'l i

gl T climbed aboard and

_IIII. I!ll I Il_'-.. ”|.
i lurched off
115 gray, sleely day e [resh

1
snOowIiall gieamed, stnegy nrs -I.II'I|'I-I'I" LIear

Even on 1t

shoulders under heavy white epaulets. Anders
trilledd softlv like a bird, urging the dops up
hill. The trail rolled and twisted, and in min
utes we might have been a thousand miles
oF e sKiers
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[There w ere 0ild OnNes, VOoUung aones, III'II'!I"-.

whole famibies with rucksacks: occas
| father towing 4 tot on i httle plastic 1ohaoe-
an. They paled uphill silently, saving breath,
i sid down around sharp curves with the
skating turn cross-country skiers use. Typi-
allyv, ke nld me, they swould cover 15 to
! miles—thal i

Most politely refrained from starng, pro

1
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suming me, sitting atop the rocking aled, to be
in accident victim. Do teams pick up efoht
or ten fracture or heart-agttack cases i Uslo
|'|.!r'r'.:| JIR PR e '.'-l'l'l-.l'-'|l|
]'-'I' GBnct 5w resten the does, a lad ol

iEhl or so gave n to cunosity. “Hoa fun
fel hend! med ham?” he nsked in o small
vorce, “What happened to hime

‘Tell im | broke my back but | am too
prodd to e down,” T instructied Anders,
donned the brave, erooked smile Humphre 3
Bogart uscd to wear whenever he took a hul-
=111 a Dad place
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took off down the traal. 1 didn't feel half a
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Lapps depart for greener pastures

DUNDED v lof penowy brek, Norwav, Thev travel by sledd

R o herd of 1,500 reindeer  skis, and on foot, camping fn

awiails marching orders near  teepechke goaties (lef) Here

koaitoliemma, 1700 miles sorth of Lhet poanadds lond prrovisions on

. the Arctic Circle; o herdsman  reimdeer sleds for I|I|_'.||||_|.:|r"_“.
Fo e . ricing o motor sled tums hack Joiming a Lapp family on its
ravs. Their destinntion. sum-  trek W Arnos, photograghier
mer joragng grounds on the  Maoliloy survived s hazurdoos
iale of Amgy, & month's jour- odyssey that included & near
nev—including a chilling Gord  fatal spill from an overturmned

swim—ia the north motorboat. He also entured un-
For centuries Lapp familles  seasonable lnte-spring blizzards
have migrated with thelr rein thiat engulfed herd anid herders

deer o and fro across northern in o white nightmire
















flag thut marked Janny's Jonghine, laid the
dov before. Einar engaged o winch that fed
the line inte wooden tubs, and leaned over
the sicdle with n short-handled gait.

Every six feet a hook emerged from the
sen, some bare, some still baited, some tug-
ging reluctant brown-green cod wp from the
depths. Most of the fish Einar flung into the
waoden bins on deck welghed 7 o 10 pounds
Now and then came a 20-pounder ripe with
rose; such older females may bear several mil-
livn eges. In minutes the cod lay hlank-eved
and frogen.

I clung to the swaving mast and quivered
with cold through five lavers of clothing. fan-
ny's engine thumped somewhere deep inside
my drum-tau stomach.

Einar glanced up and grinned, “Fine day!™
he shouted, and chipped more e from the
ruil with his gaff

When the deck bins filled, Heiberg began
pitching coid into the open hold. T caloulated
the day's lubor of 4 Lofoten fisherman. Some
3,600 hooks; four miles of line to haul. Four
miles of reshly baited hooks and line to lay.
And then cleaning the catch at the fish-
buyer's shed. Tomorrow the sime cyvcle

As the last tublul of line shid over the stern,
followed by the muarker buoy, Einar swung
his arms, Rogging his sides. “Ja, fine day,” he
siid, contented. [ knew he did not mean sim-
ply the ton of coad he had hauled aboard,
although counting livers and roe the catch
would bring nearly S300.

But would it not be an easier life ashore
—say, working in a factory?

Einar frowned. "1 have never worked one
hour on land,” he replied

“You love the sen that moch?”

“1 could not live without it.”

fee|l the same age-old bond The sea
grips Norway's northernmost and farg-
est county (bigger than Denmark) with five
great fingerlilke fjords It lewies its wintry
price in ¢old and darkness, bt offers liveli-
hood to those sturdy enough to dwell along
this wild, bleak coust
sevierad weeks betore § arrived, a storm had
driven dozens of hshing boats into Hon-
ningsvie, near North Cape. When it abated,
they went out 05 a Heet and struck an in-
credibly nch shoal of lodde—a little Arctic
fish related to the salmon
In a single diy they netted 700,000 hecto-
liters—abhout 70,000 tone—of fish. Some boats

4l

THF. FISHERMEN OF FINNMARK

had to =ull hallway down the Norwegian
const Lo ol factores enough Lo process the
huge catch mto meal and oil.

But Fmomark in winter wears another
fuce, and one must turn south into the vast
snow-blanketed plateau to fodd i This s the
land of the reindeer Lapps, an ancient, enig-
matic people who speak o tongue related 1o
Finnigh anit—curiousiy—Hungarian.

Among some 20,000 Norweman Lapps, the
majority have aways lived along Finnmark’s
secoast and rivers, fishing or farming. Hut o
handful of nomadic Lapps still follow their
reindecr herds on twice-vearly grazing migra-
tions (pages 34-37)%

In February the remceer Lapps center on
Kautokeino, and in February kautokeino is
A Christmas card no one can belr (o take
dawn from the wall. Framed by vour hotel
window. a scattering of smow-ronfed houses
—painted red, or blue, or yellow—lies flung
across a wide, white vallev, In the motion-
less morning air, smoke stands |ike tults of
cotton tucked mto the chimnevs. And at this
distance moving Ggures seem oddly, cheerily
gnomelike.

Step outdpors and inhale: An Joy blade
probes the lungs. 1t s 30 degrees below zero,
Fahrenheit. Tt can reach 50 below

Litr down to the town and mingle with the
Lapps as they bustle about Saturday morn-
ing's business. The impression of gnomes
persists, for many are short and walk with a
riolling gt The men in traditional garb wear
a handsome blue tunic-like jacket with red
embroidered trim, retadeerskin Boots turned
up at the toes, and cvlindrical hats streaming
multicolored nbhlons.

A reéd-bonmeted woman vanks the starter
cord of A motor toboggan, and it swarls to life.
A similar machine whizzes by, towing a <led
butlt—who knows how longe agof—o be
pulled by a reindeer. Five Lapps, resplendent
in red and blue, pile out of a Volkswagen at
the tiny post office to collect thelr mail

A wizened elder in reindeerskin leguings
nods g% he pushes pust on o Hitle kick-shed

“Hoor kan jeg finne rensdyrf—Where can
I find reindeer?” vou ask him,

His Norwegian, ton, 13 hmited, but at |ast

it is clear that the reindeer are {ormging far
afteld Sedately he kicks off on his slked, a

*The life of these roving poople v desenbed by phos
lographer George Mobibey, m the revent Natlonal Gieo.
praphie Special Pubilication Vasishking Peaples of e
Farth (available fram the Socety for 3415 plus postege)
i) by Jean wnd Frape Shor in " MSorth With Finband's
Lapiis.” GEOGRAMHN, Auguil 1954



plastic shopping bag slung from: its handle
Uirive south looking [or reindeer, and find
patches of snow they hove tramplod in search
ol moss, and many tracks. A ored Jox stares
imsolently, then trots into a barch thicket. At
the little customs post that marks the Finmsh
barder turn back, defeated. No reindeer
Later vou meet n Norweoiin Alr Farce ser-
geant from Lthe nenrby rdar station mnd ask
if he speaks Lapp. “Ch no—4t 1s much oo

diffiwcult,” he save He wells vou, though, that
hautokeinog menns “halfway between™—that
15, middway on an old reindeer migration roule
from Sweden to the sei

Look ngmin at Feltyruary's Christmas card,
and see an old, stranee culture overlatd wath
skrmobiles and autes and televiston antennns
sprouting from the rooftops. And it appears
that MNorwav's reindesr L.1|4|J:- are, indeed,
kauloetno—haliway between

AN LIVED IN NORTH NORWAX

at least D000 verrs apo, artifadts

found near Alta have revealed, Yet |
siw no building in Finomoark more than 25
venrrs old, The parmdox s rooted in Hitler's
invasion of Norway during World War 11

CnoAprl 8, 1940, 4 column of warshijs
steamed up Oslaliorden. Surprise
leries manaped to sink the heavy cruises
Bificher. (That vessel strock the Third Reich's
ronic final blow 30 veprs liter; tnking the hife
of the courageous Norwegian  Journdist-
diver who wis myv friend.)

The Wehrmacht wnthelrew {rom Finnmark
in 1944, burning all that would burn and
leveline the resl. Not even tele
remained standing to greet advancinge Hos-
sinn troops: And that 5 why Hammerfest,
Alta, Laksely, Kirkenes, and dozens of other
northern towns look neatly planned and new-
Iy built. They are.

The Russians too withdrew, in 1945, But
one still tecls therr presence inwooden watch
LOWEeTs Nenr 1|'Il‘ LCEVEL=CT RN R B towmn ol l":.“':l-.'l!'-
nes. When | renches
and o vellow sign that proclaimed "sSOVIET
SAMVELDET"—Saviel  Unlon—the  birch-
stippled snowscape: rolled onward towsard
Murmansk, & mere four-hour drve. Hut |
il reached the end of Norwav: north of
womie, east of Tstanbul

Dines the proximity of the Russian border
worry the people of Kirkenes? 1 ashed a
workman mat the Ad> Svdvaranger iron-ore
concentrating plant

“Nei," be replied with a covptic Norse

shore Ligl-

hione poles

W rokd

A e across |

Lilliputian |
Cralliver at Norwav's last whaling - sto:
tion, near Tromsa The sperm whale’s

enscls Cul dp an oloedn

Sll-tom cnrees will vield o) from the
blublber, wnimal (ood, and fertilizer; Nor
wegians do not eat sperm-whale meat

In vears past, Norze whalemen fanned
out from their Dords 1o earthrs far cor
nets Today they have all but given up
the chase [or the leviathans






lNmadition and transition: Dancer
twirl g £elns Norweetan Follk Mu

U, N Wearinge 4 isspyve II'-|'| '!!I

the nationa wiiinwe (leftl. Richla
cmbhroaden withh « =1es Lhat i
Fr 1 | gllov, 1 Lt -
L wiskn on spechal oceasion

l'. |:".' '| I||_ k! i" STl 1ol EF |

cofstrctedd  log bhmikchings nestiesl
vl Eras il e groviiles
hentic =ettings (or stordy  peasant

prnitiire, miricule tapestries, poainted
i) elirved altars, and colorfully de
vrated brdal o

[ & mure modern settine (abovie)
i ptiractive blonde twasts  ta o rocd

hvthms in a Herre |||--'l'|ll-||||'

wisdom. “we are oo near o be nervous

hiev are nol a necvous peaple, these Non
wepians. But im owovs they are eminently
cautious. "Praize no dav unul evening, no
wife before her cremation, no sword till
textedd, o mnd belore marrtace,. no oe o
crossed, no oale il it's drunk.” exhorts the
Havamal—the ancient savings of Chdin

“And nooodl till it's in the refinery,”™ 1 aclded
mentally as 1 alizhted onto the helicopter
deck for o look at Ocean Viking, on the final
e of my Norwegian Journeys

This huge «drilling platform, Hoating on
erial hall-cubmereed pontoons and anchored
|55 miles off the coast th the Nomweginn
sector of the wintey North e, was prépiarng
four holes for an imthd productbion of 0,000
barrets of petroleam o day

Dizcovery of Morway's pmant Ekofsk o
held had been announced by the Phullips
Petroleum Company in June 19780 It man
contam n=s much as o billwn barrels of re
coverable oll, and by 197515 expected (o vield
WIOL000 barrels a dav, twice the petroleum
Norway now consumes, i addition o oreh
rovalties and tax revenues, Ekohsk could bead
o a brand-new petrochemical industry, And
il exploration #long the couniryv's const has
SCATCelY hegun

Yet in mv travels | found Norwemans hrm-
Iv heeding the Hidvamadd

| recalléd a clothing manufacturer
Maolde: "We are not sheiks, vetr.”

v owadter i Irondhbeim: “Well, miavbe N

oond, but can they get it out of the sen?

v\ summer hiker on Hardangervielda: ¥
think it will mean more 1axes, somehow "

A orown prince in Ckslo’s Roval Palace
Perhans it b= o hittle dangerous (0 gel sormide-

tiing for nothane,

LUSTERY S5KY, PETULANT SEA, OUn
the long ght from Ocean Fikene back |
stavanpeer, thehelicopterlurched througl
s “auills and orobed low clowd banks
The North Sea was serving notce tiat if will
not  surrender its riches easily. Earlier a
winter storm had battered the g, butlt i
(lo and now manned mostly by Norwegians
wilh GU-100l whaves
But, T reflected. this = the price Norwa
hins el Ve EXDeCia | LD ey Ior 11 Seneron:

harvest from the sea: a fair exchonge 1 tosl
hardship, respect, and no little danger. And
5 pvery Norweetan knows, nature—at once

harsh and beneficent—demands no more, no

lese, of man than tha []
a3







Aatures
Night
Lights

PROBING THE SECRIETS
OF BIOLUMINESCENCE

By PAUL A. ZAHL, Ph.D.

es JYHE FIREFLY TREE?" Ahmad bin Khamis*
Fiee ortnkled imto a prood eoine T 15 closex
. than vou think—just there, neross the creek
NoLhine sowecinl, sir. nothine el that 1= not unthl
nizhtfall, when the kedpp-Relip start their happy b
| aom an inveterate Areflv-watcher. My preoccumtion

vith bioluminescence, ol onlv 1in hirefie: it mlso Im
huncreds of other organisms—ineluding fishes, souids
il TSP OIS noe ledd me arotund the wor | .|.'| i

pme my guest had brought me to the Stat of Johore in

k! | . B - ¥ ! '
Vinlavsia and the jungle home of the thatchmoke
yhimsed, (o hias ropeErty boved remarkable tree, oni
. " - " rl B ol i q

hat harbored swarmes of a hrefy different from ans |

il ever seen. Ahmad Enew Lhal inirigaing insect a
the kelip-Eehp; to scentists it is the svochronousls
Hashine fretls 'lervoht vy

Lio thi |'i1|'|l Kedlp come and go wilh the seasonsd
i=Redl, s Almad drew me to g window

‘ot abit" he replied. “They are with me every night

Tuming on with & mughty Hash, a Maln

LRl IE L= Trom Tl eeh I MANErove led
\miazing Plevoptyvy malaccae nnd a constellati
f other nicht hters illuminate the authoe
e T I FijEs i | yorlil




of the vear, and v that very same tree Bt
hlnck niehils ire bhest,”

We looked ool 1L was =stll davieht, and no
more thian 75 feet away stood the tree of prom
ise. 2 mangrove about 18 teet high (right)

G davheht waned, Abhmad, his wife, his
thauehter-in-taw,  andl  several  svounestors
witched from their porch while 1 et up tri
pasil and camera Occastonally | glanced spec-
ulativelyat that ordinarv-dooking tree. Would
| BIERIN b |||—-;+[|[:—||‘i|i11_‘|'|"'

Farbier, at the University of Singapore, |
had mel e, Ivan Polunin, who for some
yvears Mo Boeninterestod n the svincHronoies
Hashing and socinl behavior of Southeast
Asian fireflies. Together we had prowled the
mungrove swamps that clog stretches of
sinEapore s northwestern shore, But our luck
wis bad, Finally Dr. Palunin sueeested that |
mave on into Malavsia, and e told me where
o hind Ahrmad and Bis tree

»ow, with night upon us, a sing

e heacon
Mashed high inthe tree, L a short time branch-
e= antl leaves were Tull of lights blinking
away, but withoot iny particular patlern or
rhvthm. The first s12n of & change came whisn
hirefies clustered on a single branch began

Aashinge on and off i untson, a5 thoueh thes

were wired together and somenne were snaj

ange boswitch gt recular intervals Other nreas
picked up the synehramz2ation, until most of
thie iireflies in the tree flnshed tn perfect tim

Closmg tn on his quarry, Lir. Zahl Dag
specimens of Pleropivy, He enlists the aid of

Vhmad bin Rbhamits, 0 Malowsian thatchmaker

lnsects Follow Christmus Tree Laghts
w hoase vome mo johore looks oul on Lthis sceno

L Y vedars as ian abserver ofF Inolamine:
LENCE J I.I.I.'- [ s '.'-.-l.lll:' -'-|.'l| MTELTEY LTV -U.I.l |II.I-
nomend. bal this was far more spectacular

than anvihing | had ever seen.® Something i .
Creating o tropical Chrstmas bree, fireflie

balpze or 8 manerove. Most make beetles fasl

myaterions wits muaking those multituddes

bhink at the same instant. Aceording to tigether, as i activiated by a single switch:

measurements by Dr. Polunin, the frequency generally, the females blink out of step
varigs somewhat, depending on species: il Ah ilusk wettles, one fireflv chrnals thia
e rature. Freropl vy maiaesae Turns on s tart of the evening's performance. (thers
hght aboatl onece & seconel. The human eye flazh, though not all at once, and soon the
detects anly one Mk in facy the -__--I._,.., | entire tree Lwinkl §lm Dottt i one are

3 | JASLEY 1 &F- | =111 i F = . | ||= 1 ||i
produces two, spaced o scant 1/30th of a n fdaring in unison. Cihers pick up th

rhvihm, and almost all Mick on wand off

secondd apart (pages 45-0)
. : | lopether. Bl wrcyinte that the mald
In o Smmgapore aboratory 1 had watched , | . Stt) l
| ol | | | hirettiies pool tharr lamino=ty 1o ive females

- Polumin release svachronous ireflies ina
I 1 : ?'n |-|'.|' ¢ otk af 1their wl ereahinils

o o il W I STEVINET 1 1 TR I ITT=l : i
darkened room strung with blinking Cherise Firedies and moany other luminous cren
mas Lree lights Each time a firefly fashed, a tures fuel their lanterns with @ compourd
photomultiplier: picked up the impulse and called luciferine When the substance comes
recorded it on the screen of an oscilloscope cdontact with OXVEen, an éndvme anlnlysl

Lir Lah] has written abisuat nslummneseence i ol Eriiywn s Iucilerps JINIE L LhE ”:'.III.':.'II 2
NATIONAL GFIORAFHIC artic|s ncluding  “Birarme process thil creabes nature's poled izt
World of the Funer, ™ Octoler 1063 "Wing-horne Lamigs
ol Lhe Summer Sight, Jaly 16 il Unsomy Hemm ki

L1 I':II"'.-.." l '.'I I":I'.' LBy Livtier | il












S0 National Geographic, July 1971

The Christmas lights also registered on the
oscillozcope. The frequency and duration of
their blinking was determinod and altered by

De. Polunin, 20 that the effect on the fireflies

could be measured. He demonstrated that,
o a limited extent, a firefly will follow the
rhythm of the Aashing bulbs.

De. and Mre John Buck of the National
Institotes of Health, who have done research
on bioluminescence in Thatland and New
Cauinea: with aiud from the National Geo-
graphic Society, have made a number of
interesting observations about firefies They
have found that only the male occupunts of o
irefly tree nre involved in svnchronous flash.
g, Females are there, or may =oon be at-
tracted, but their dimmer flashes do not coin-
cide with those of the rhyvthmic males

From movies and pholometric ricords of
Prevopive in Thailand, the Bucks have shown
that the insects’ abilitv o Ansh together is
much more precise than it would be if each
firefly had to see another's flash before pro-
ducing his own. Somehow, each insect seems
able to muteh hic flach with that of neighbor-
ing fGreflies,

In related experiments, Dr. and Mrs Buck
have shown that blindfolded buman beipgs
have a similar ability to tap telegraph Kevs in
unison. The Bucks suppest thit large congre-
gation= of svnchronously Aashing male fire-
Miex attract mate-seeking lemalés st s o
theater murguee arrests the human eve with
huge numbers of bulbs and insistent rhythmes.

“Glowworms™ Are Not Worms at All

The precize life evele of Pleraplvy rominins
unknown. But an the basis of well-established
fucts about North American fireflies, one
waould assume that the egegs are laid on or
nenr the ground, and thut these hatch into
larvae which, for a year or so, gorge on minute
snuils The larvae turn'into pupae, then hatch
into. adults. The Intter probably do not feed.
Therr mamn activity 15 to poin their fellows n
ane of those flashing trees to mate and, within
a few weeks, to dhe

Al firetlies are bectles, members of the
order Coleoptéra, and most glowworms—
actually beetle larvae—alss helong to this
order. Fireflies are members of the Lampyrn-
diae family, while the spectacular railroad
worm belongs to the Phengodidae (page 623"
Among these and other beetle families, several
dozen genera exhibit lumineéscence, both in

the mature and immature stages There 15 vel
another light-producing insect—the New Zea-
land glowwarm-—that s neither worm nor
beetle bt a cousin ol the common housefly

Regardless of its source. the hiological
production of heatless hight is peérhaps the
most efficient energyv-emission syslem known,

scientists study how certain cells and tis
sues produce the eritical light-making com-
pounds, how these interacting substances are
governed and related one 1o another, how
drugs, engvimes, oxyvgen, pressure, lempera-
ture affect light-producing reactions Physio-
loical principles underlving these problems
imvolve the metabolic building hlocks com-
mon to all iving thiness.

Ancient Mariners Awed by “Sea Fire™

Rabert Bovle, o ponecr in the lnboratars
study of bloluminescence, showed in 1667
that the light of luminous bacterin and fung:
eoes out if the organisms are deprived of
oxvigen. Raphael Duboie demonstrated in
887 the existence of a specific compountd he
calléd luciferin, which interacts with an en-
evmee, lucilernse, and oxvegen to produce light

The late Amenican physiologist Professor
E. Newton Harvey spent a bfetime investi-
gating hght production by living organizsms
He and his students showed that there are
miuny kinds of luciferin and luciferase—in
fact, o different substance and enzyme for
nearly every lumimous species—which upon
interaching  undergo minute changes and
relense energy in the visible part of the spec-
vrum, but without appreciable heal

Firefly luminescence nvolveés energy-taden
molecules of adenosine tnphosphate-—ATE

-a compound found in ull living cells
Kecent expeniments have indicated that can
cerpus cells contmun lesa ATEF than healthy
ones, and thus produce a less intense light
when combined with extract from  firefly
lanterns. Sowentists believe that firefly chemi-
cals may someday become important ool i
the detection of the disease

The ancients, too, were impressiéd with bio-
luminescence Nearly 2,300 veprs ago Ars
totle wrote: ¥, some things, though they are
not i their nature fire nor any species of fire,

*A Natlonad Giengraphic Socwrly resensch grann su)-
ported Drirwin L. Twemann’s study of phiz fascinating
orewture, which he described in *Nuture's Toyv Traln, the
Railrnad Warm™ inthe Julbe 1970 GEOGRARHIE,

FSee Fredenck G. Vosburph's “Torchbenrers of the
Twilight,” in the Mav 1951 GROGRAFRIC



Phantom smilor on o s







e Lo peeodduee el U hers noled witl | recall a vovoge | made o
wier how the sea would 2low durine: certaun many vears age from Retchikan, Alaska
|

seasons, or Aash when disturbed by an oar or uth throueh Queen ¢ Sound
watnile P lwey ol @ourde 1 Wil have Belhngham, Washington The vessel was 3
o Lhal “seqn fire prosduced by miinuli emiAall =almon-hishing boat: 1t wis mic-luls
g greanismes ntd the st wis rougrh. 1 beoame violentd
bt enturies  mid SCTToed o maTen) ol casick 1n the oddle of the meht and loneed
spered | powers Wy tree trunks that shong at o miy bunk onto the deck
mirht without beine consumed, anaware that 11l thaopeh | was, | shall never foreet th
L Colal rame from hacterna or 1y ne enectacular hlaze on the crest ol T resik-
ne within the rotting wood. Scientists InE wave. The cause of this was a concentra
1Ly entified =everal dozen lominodos s tion of lumino iglie=celled dinotlage it
I min e T (e i blgeer tha el JaiE SOV IN i
stradh mong  lumiEnous orfganisn g ummer, thev Dae 1 | e P of their
ertain species of Gacternd abdsdl 1780 a0t h hloom, Lenerally found ciislil Wi
uof an inch in dinmeter. Growth of <uch b rnther than on the hizh sea< tnllions of thes
Il sOmMmetimes cause< a ol =|_r'|-'=| O (e ikl Fleamers Wek P11 MY 1O DpEodluc §T
||I- LN | ||'.|=. Lil il |;' | dali |: L1 L BN LiELEES "'_'I ||| |-.||'-!
lales o ¢lowing corpse (il Il.'fl ehelo

A e e e S i TS L iny Urginisms | .iehi Li'p o Han

. . . o g g ey

LS cliéria erowine on the decavine skin Even amaller dinoflagellntes can light w
Loertain nontinnmg 1= |._|.I| [ |I|"._.! 11 i § L i '|| Tl -'.|'.|_|.'|||!_ |r"'._l'.

pecinl organs, Beht up somé squnds and fish (e, swarn el round in o 6-acre |

protozoans, and dinotineellats Phosphorescent Bav, Reach overboard, dup a
[he Inst, i poarticular, ean be spectaculn inndfal of water; and vour palm larly diz
|4 | i L& LWy Lhirodirh L vl
Paired belly lghts besm fro g comethike trads (page S1)
[reyrofeieons, which dwells i qorrier-mih Lol ' Vi b L 2N
T S R T e e i World, saw in Bahamian = L canedbe 1
| i1l T gEE AR 1 i seribed 5t Th I iy ihl
| FiEaarid firewaorm 2 [ 4 S
EERRRL A JEFiE iulaciure esli teht octuntl
ETVES preserve Lh T
Ay few ol piter the full modn | |

ind the release of ege= in o luminodsiy vesthl
wake. The male, In turn, emits his spern
browht cloud of egres
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Realm of Rock and the IFar Horizon

uenoniancs

By ROWE FINDLEY
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VGEOAT VANISHED before my eves,
asure-footed packhorse and all our pots
il s Eone raltling over the cliff
But it was just a trick of the Utah ter-
rein, The only pack trail into Horse
Canvon looked like & leap mto space unti] I
ot rizght on top of it. Then T could see the
notch in the ll‘n‘t‘l’!l'.:iri!i'.',":lllf_fl white rim, and
bedorw thuat the switchbacks looping down the
boulder-choked slope te the canvan floor
“MNp one rides Lthis streteh of teail,” | ML k-
train master Art Ekker said. T gladly shd off a
guarter horse named Buck and watched him
drop from sight through the notch
The Horse Canyon trall smikes for five
mitles into a labyrinth of rast-red, off-white,
anad L'I.'J.'..'l.!'l::l-.‘-F.I':i!l["lJ. chiusms called the Maoze
(following pages and map, page 74) o place
of pristine solitude and mysterious anctent
pictographs that flanks Canyonlands Na
tional Park 1 southeast Utah
“ow, fust below the notch in the rim of the
clifl, Tugrboat had run into trouble. Two other

horses—eyves wild and ears iwiltiching—edged
him toward the brink of a trailside ledee and
a 200-vard plunge. Art’'s son A.C. Fkker
spothed the frightened animals, praised them,
vol them safely off the ledee and down the
switchbackes with the other horses.

Down mio the dust thelr hard hoofs rmsed,
we hoofless humans clambered, a party of
nine led by Larin ). Welker, district chiel of
the Hureau of Land Manapement, and his
wife Eva On the canvon Hoor we mounted
our horses and strang out along the dry wash,
past stream-bed dunes laced with hzard trails
and sienatures ol the wind—swirling grooves
traced by brecze-blown stems of grass

Such packtrain trips are commonplace in
Canvonlands country, where most roeadds ulti-
mztely turn into dubious trails, and travelers
have frequent need of jeeps, horses, and their
own twi feet, Because the Green and Colo-
rado Rivers meet tn the heart of the park, the
nren also draws hundeeds of boaters: Ta
sample their experience I bucked through

Balcony in space rewards climbers with a breath-catching view of the Colorado River,
g ruarter of 4 mile below, surging through Camvonlands Nattonal Park in southeast
Utah. Cn his epic 1560 descent of the river, Maj. John Wesley Powrell gazed over Lhis
wilderness of rocks and exclaimed: “Whal a worlid of grandeur is spreead before us™ The
downstream vista looks townrd a bend nt Spanish Bottom—supposed ford of Spanish

e eers

whiere Cataract Canvon's thundering rapids hegim.

Thirty-sgquare-mile puzele in sandstone, the Maze crinkles the landscape with swirl,
g chasms hundreds of feet deep (following pages) No ronds enter the Inbyninth, site of
a gallery of prehistoric pictographs (page 83) and part of a proposed 100-square-mile
piddition to Canvonlands Park. Hardy visitors go in by ¢lambering and roping down the

rock; or by fullowing a tortuous horse trail,
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the Colorndo’s Cataract Canvon on i rolt

Evervwhere | crossed the paths of earlier
trovelers—of padres and muleteers adong the
CHd Spanish Tradl, of Mormon missionaries
andl ranchers, of mountain men and explorers

| crossed the trail of Capt John N, Ma-
comb, who in 1859 viewed the confluence of
the rivers from a lofty overlook, but saw no
way to descend into their deep-shadowed
gorges. "l cannol conceive of & more worth-
les: and impractical region,” he said. A dec-
nde huer one-armed Maj. Jolin Wesley Powell
solved the descent problem by boating down
the Gireen, At the confluence he scaled a 1,200-
foot butte and gaved out on 4 rock world, his
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jourhal records, of “"ten thousand strangels
carved forms and bevond them mountains
blending with the clowds ™

I erossed paths with Butch Cassidy and his
Wild Bunch, who rohbed turn-of-the-century
trains ‘and banks with blasting powder and
pood humor, and with those wild uranbum
hunters of just 18 years ago, who filed claims
that totaled three times the area of San Juan
County, m which most of Canvonlands Dies

But this Maze trip was special. We climbed
over sandy hillocks and found ourselves in
cactus pardens abloom in lavenders, limes,
and creams: Stone shapes like stetsons, boots,
and Indian heads loomed on otur skyvlime,
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I was in a rock world, and T knew from an
carlier visit with Dr. William Lee Stokes, Pro-
fessor of Greology ot the University of Utah,
that it was virtually all sandstone. “Even the
Arabun Peninsula can't match this country
for quantity of sand, though most of it hereds
stabilizedd in stone,” Dr, Stokes said. "Winds
and rains dump the loose sand inlo canvans,
and the rivers carry it downstream, keeping
this basin from becoming o mass of dunes.”

His genlogical tmagery kept coming back
o me, and now in Horse Canvon 1 suddenly
saw the monalithic sandstone all ground me
as separate bits, attached to each other; grain
by grain, in the time frame of the infinite.

Through the day Tughoat stragghed far
back, cropping the Indian ricegrass and over-
taking us now and then ar a clanging trot

*Cionr] old Tugbout,” snid A, C. “Nothing
spooks him. That's why he carries the pots
and pans.”

Bt when it came time to camp, and the
othet horses were glad 0 shed packs in a
grove of cottonwonds, Tugbout rattle-banged
around in wide circles. At lnst A, C., on steacly
senator Dan, lassoed Tugboat, showing us a
bit of the roping stvle that helped win him the
National Intercollegiate Rodeo Association
title of All-Around Cowboy in 1967

Soon Bates Wilson, Superintendent of Cuan-
vonlands Park and volunteer chef for our trek,
was digging a fire pit, while his wile Robin
unpacked the pots and pans and cousin Aus-
tin King gathered dry juniper bark for tinder
We feasted on steak as the last sunlight fed a
high pillar of clowd.

Pictographs Reflect o Lost Way of Life

Next dawn my GEOGRAPHIC colleapgue
“Toppy" Edwards had his photographic gear
packed for an early <tarl to the pictographs
While the others broke camp, he and T rode
phead up a winding chasm, entertained by
the cadenzas of canyon wrens. Just when |
was convineed we bad taken a wrong turn,
we rounded a bend and faced the huge picto-
graphs on a sandstone wall,

In ancient mks of brown and ocher and
black and white, an wrmy of figures, some
with shieldlike bodies, stood in ghostly array,
There were desert sheep, flittine birds. and
scurrving rodentlike animals

But taking the ¢ve from all other hpures
wias o six-foot man with raised right hand,
one Anger giving root to a graceful teee, full

a8 u spring-fed cottonwood. A tree of life?

“Nobody knows for sure.” Bates told me as
our party overtook us. "Hut these grtists had
imagination—and an eve for realism Look.™

His hmger outlined a crouching figure on
the stone, holding a pair of sticks (page 83,
lower), and a similur figure nearby, wielding
i sickle. From a talk 1'd had earher with Dir.
Dlean B Brimball, retired professor and gowv-
ernment official-turned-archeolomst, | knew
the significance: These were the Maze's famed
harvesters—the reaper with the sickle, the
seed beater with the sticks—pictorial proof
of prehistoric gathering of wild grain in the
area: This picture gallery, together with o
panel of towermg figures in Horseshoe Can-
vy, 200 miles to the northwest (pages 82-83);
waould become part of Canvonlands Park
under n bill before Congress

Legend Clouds the Cassidv Sagn

Almost everywhere 1 went in southeast
Utah, | crossed the triocks of Butch Cassidy,
rustler of cattle, blaster of raillway express
curs, bad gambler, and good guv. How he
managed to Al all these roles is part Tact, part
legend, and laced throogh with o spirit of fun
that tends to obscure the wrong that he did.

Not even Art Ekker, whose Robbers Roost
Ranch 15 named for the fact that i encloses
Butch's [ormer hideout, could flter out the
Betion Far me. As he put it *The hot-ait mer-
chants got too much of B head start,™

On our way 1w the Maze, Art detoured us
to Robbers Roost Diraw, a red-rock ruvine
with a slow-dripping spring where Butch
Cassidy and ki Wild Bunch hid out

Butch was born Robert LeRoy Parker in
1866 1nto a respecied Mormon family, and
grew up on a ranch pear Circleville, Utah,
But as a teen-ager he found his hero in a
hell-bent cowboy called Mike Cassidy, who
teught him a fast draw and how to rustle
cattle. OUne might Mike left—some zay 1o
Mexico 1o avold a jall cell—hbut Bob had tound
his life-stvle and a new last name. He picked
up the “Butch” elsewhere along the way,

The law in southeastern Utah had shallow
roots in those davs. und in the Robbers Roast
country it had no roots at all. Zealous sheriffs
hounded many a man into this redoubt of
desperadoes. Elzy Lay, Silvertip, the Sun-
dance Kid, amnd the murderous Kid Curry—
all funneled here, and gradually they learned
to let Butch muastermind their crimes.
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Arches Nationndl Monument in the 1950%,
Bates mdvocated a new park to protect the
erandeur of the confluence countey. When
Congress made it o park in 1964, Bates was a
natural to run i He still runs Arches, too,
But if Bates had no other talents, his camp-
fire cooking should wm him fsme. [ becamo
his hooster during an April feld trip with the
park’s advisory board of scientists. A driving
wet snowstorm caiteht us in high pifon and
juniper country at dusk, and Bates wheeled
our jeep caravan into p wind-blunting hol-
low. Soon his fres made the Datch dvens rat-
e and steam. Then through the swirling
flakes came his cry of “Chintago!"—from o
Navajo word for "Come and get it!”
Gullet-warming coffee. . shiced potatoes
hlistering-hot biscuits. And a2 [ held out
my plate for beef, he asked me: “Rare, medi-
um, or well done?” He's the only camip chef |
know who can offer that choiwee in a blizzard

Dune Buggy Conguers Elephant Hill

A traffic jam on Canvonlands® jeep tracks
reqjuires only two vehicles. éspecially if they
meet on Elephant Hill, a mile of stone stairs
that lead mto the Meedles, a forest of sky-
scraper-size stone spires

Alitch Willlams of Moab was piloting me
down the steepest part of the hill in his four-
wheel-drive station wagon when he abruptly
turned off the trail A dune bugey bounded
past us up the slope like a grasshopper o
moller skates, its oversize tires biting more sky
than earth. The ruddv-faced driver, in his sev-
entles, 1 judeged, hunched close to the wheel,
clbows straight out, wearing a smile of hliss

Partisans of four-wheel drive regard Ele-
phant Hill as their own. Dune bugmes lack
the traction and low-gedring to climb over it
at a sane crawl They must get up momentum,
jeopardizing clutches, axles, and tires.

We didn't expect the resolute dune-buggy
driver to make it, and stood ready to gve him
help and svmpathy. But we swallowed our
condalences as he rammed and skittered and
hopscotched over the crest and out of sight

And though wveteran guides like Mitch
question his prudence, they do not question
the exhilaration he got from triumphing over

such topography. In fact, Mitch himself re-
sents each battle lost to the suardeail and the
pentle grade. As we inched along one of Fle-
phant Hill's switchbacks onto a rock turn-
arnund shell called the Turntable, Mitch
pointed to sizable boulders placed near the
brink to prevent a plunge should brakes {ail
“Chicken rocks,” snorted Mitch. "Somehoedy
always wants-to tuke the fun out of things."”

Uranium Bush Makes Mouh Boom

Back in Moab, home hase for my Canvon-
lands wanderings, I paosed on the eastern
outskirts and found the city dump marring an
otherwise splendid view of the snow-covered
La 5al Mountains

“But Moabh doesn’t have an unscenc spol
for a dump,” o friend told me. He's right.

The first settlers found the scenery marred
by uniriendly Indians. Mormon missionanes
in the 18530'% falled to convert the Utes, and
were driven out of therr Elk Mountain Mis-
ston. About 1875 other Mormons came {rom
Salt Lake Citv, their New Jerusalem, and
founded Moab a2 a ranching and farming
center, like the Old Testament Moab o “for
country” on the edge of Lion,

Moab became a pleasant cluster of stores,
houses, peach orchards, and alfalfa fields be-
side the Colorado, complacent with lts few
hundred souls—until pandemomum struck
in the early 1950's. Charlie Steen, a down-on-
his-luck oil geologist, triggered it all in 1952
by discovering his famous Mi Vida Mine, a
ai-million-dollar bonanza in uranim.

“This fown went crazy.” uranium buyer
and mine owner Howard Balsey 1old me

“Peaple lived in tents, cars, barns, and caves
You had Lo get in line to buy a meal or cash a
check, and at times the general delivery ling
ot the post office wound for half a block.™

The lure of sudden wealth skvrocketed the
populntion to 5,500

“Moab became the ‘city of milbonaires,””
Mr. Balsley said “We were supposed to have
more millionaires per capita than any place in
the world. One report put the number at 20,
with me among them " He chuckled a1 the
recollection. 1 never did know more than
three or four, and T wasn't one of them.™

Prolile reminiscent of 'ﬂﬂl‘llﬂ}mgl: gives a name o Drmd Arch, whose $60-foot
helght dwarfs o human viewer. No one knows exactly how many natural arches bulk
ngainst the horisons of Canvonlands country; o voung journalist from Moab, Utah,

who investigates them as a hobby, has allied 130
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Cire seckerds blanketed the countrs with
claims, sometimes sinking the same ground
three or four deep. Speculators fattened; min-
g companies prohferated. Tradine  and
prices of stocks outran comprehension

Ure output caught up with demand by the
late 1950%, and the boom tapered off. Some
gil wells and a big potash mine helped take
upr the shack, but Moab lost about a thoisand
af 1ts swollen populntion—and the tever edge
of it= faith in instant fortunes

Upheaval Dome Resembles a Moonscape

Every property owner in Moab would be
n millionaire if salt bécame dear, for only 300
feet or so of alluvial deposits separate therr
hasements from solid salt

A salt deposit as bie as Marviand and as
much s two-and-a-hall miles thick underlies
snutheast Utah and pirt of Colorado, o legacy
of landlocked seas Lighter than the rock

%2

above it and like putty under pressure; the
cult rises into faults or other weakened areas,
warping the surface upward. Where subsur-
face water imvades the salt, it dissolves, letting
the surface drop. The vast cracks in the sur-
face make it vulnerable to the erosive lorces
of sun, wind, rain, and the two great rivers,
creating the land’s fanthsies in stone. Thou-
sands of columns, spires, buttes, arches, al-
coves, and headstandmg stones pepper the
map with curtous names—the Doll House,
Angel Arch, Six-shooter Peaks, Paul Bunvan’s
Fotty (page 79), Land of Standing Rocks

=alt in fact is responsible for Moab’s valley;
welling up along a fault, it hfted and frac-
tred the surface. The salt later receded, leav-
ing a vast sheer-walled trench

Bul the =alt's most awesome creation s a
three-mile-wide bull's-eve called Upheaval
Dome. "Some scientists thought it wils o me-
teor crater,” e, Bichard B Mattox told me.
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Who were thev? Little-known
I nitians painted a host of ghostls
fpures on a sandstoneé wall of
Hirseshpe Canvon perhaps a
thousand vears amy, a cogpis
pdced the chalk marks for scalo
i 1940, In the Maze, » stoop
g harvester (el wields seed
benters, providing picterial evi-
cdence of the reaping of wild
grains by prelistone bibds west
of the Colorado. Upraised hind
mves rood o a“tree of hie." These
phcture panels would be incheded
In the proposed enlarged park

Pocket of mngeland in a world
of rock, vast Chesler Park lured
carly attlermen anid Dears a
rancher'= nome. Spires called the
MNeedles, some lowening aimost
SO0 feet, surtound Uhe 2.000-acTe
cow pasture (following pages)
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Professor of Geology at Texas Tech Univer-
sity tn Lubbock, Dr. Mattox has been study-
ing Upheaval and similar sult structures since
1958, With him, his son Richard, and state
parks board member Ed Claus of Moah, Top-
pv Edwards and T drove 40 miles west of
town, then hiked up an ovenlike canvon and
into the tortured heart of the dome, o sunken
peolomeal parble that made us feel we had
somehow steppod onto the moon (pages 88-1)

Idr. Mattox’s hand swepl the surrounding
walls of red cliffs towering 1,000 feet above
us, “See the curves intheirstrata? That means
warping under trementdous pressures. There's
not enough shatterning to suppor! the meteor
theory,”

The warping thrust came fram below, from
a huge column of sall pushing upward into an
aren of weikness, bulging the surface into
mountain that cracked open and eroded into
a crater of concentric stone strata, their jagmed
eidges twisted upward. Hence the three-di-
mensional bull's-eve effect.

The central monument in this big hole is
n lofty stone stiletto that stands within two
degrees of the vertical.

*That's a piece of the White Rim, a samd-
stone formation that's generilly about 1,800
feet lower than it is here,” Dr. Mattox said
“And it usually lies horizontal.”™

Aquatic Life Thrives in the Desernt

In another purt of this rock country, |
found Steve Romney, a doctoral candidate at
the University of Utah, taking samples of the
water in potholes for a censysof the life they
support. 1 peered into the pothole that held
Steve's ottention, and gradually was made
aware of community upon community of Hife;

Beetles to the extent of 12 genera and 13
species, including some fast-moving ones
called whirligig= that zipped in dizzving cir-
cles; o couple of species of mosquito larvae;
three forms of waterbugs, and fairy shrimp,
tadpole shrimp (page 89), water fleas, May-
flies, several species of gnat larvae.

“Almost every time we check our potholes,
we distover p new form,” Steve said. “1 think
wi'll find that the food chains here are like
those in the sea, with algae as the basis. If
vou doom the algae, vou doom everything. In
a small pothole, & bar of soap might doit, or 4
cigarette butt. The balance 15 delicate.”

Some of the pools are permanent, Bleve
said, fed by springs, but others fill only when
it rans; vel even the temporary pools teem
with life- Mozt forms survive in the egg stage,

Rb

for months and moaybe vesrs. But others—
the little gnat larvae and pupac—simply dry
out in a brown, dusty crust on the dry rock
until new rains refill the pothole. Then that
brown crust begins to part and wngzele, o
process that might be labeled “instant life.”

Peril Lies in Petaled Beauty

If vou come to Canvonlands in May, vou
will seldom be beyvond sight and smell of
lowers—pale and delicate evening primrose,
sweel and vellow hollygrape, fieclds of globé
mullow that stretch away into an orange hilur
on the horizon. But al least one bloom that
caught my eve, a fetching cluster of purple,
carried a sinister connotation.

“Locoweed s addictive to hivestock, and
unless they can be stopped from enting it it
is fatal” Dr. Stanley L. Welsh, Professor of
Botuny and Range Science at Brigham Young
University, told me. “The popular name
derives from the Spanish word for ‘crazy,’ o
describe s victims, horses will struggle to
find it on their dving legs.”

Some Tocoweed is of the genus Astragaiio,
which has species by the score. Stan has found
10 that are “micro-endemics”—limited o
smill areas of southeast Utah. As we walked
above Millard Canyon one day, he spied one
species that prompted a story

“In the 1880', a botamist named Marcus
Jones rode over Utah on a bicycle, studying
plants. He found so many new dafragalug spe-
vies that he ran out of names. Finally, in des-
peration, he named this one desperobns.”

One of the mast minute formes of terrestrimd
life here offers tintalizing mysteries. & crum-
hlv dark crust on the desert soil hardly looks
alive at all, but it contains hall a dozen to a
dozen kinde of algue, fungi, lichens, and other
minute plants called cryptogams

“They obviously benefit muotually,” Dr
Kimhall T. Harper, Associate Professor ol
Biology at the University of Utih, told me
“But we're just beginning to understand how.”

For example, some lichens contnin algne
that tap the air for nitrogen, that essentin
part of the life-sustaining proteins and a boon
to the nitrogen-poor desert soil. Other algae
secrete o sticky sheath that helps cement the
crust—and retards crosion.

For my long-time friend Bill Tavlor, park
naturalist who spearheaded an environmen-
tal-education program in the area, this cryp-
togamic soil exemplifies the fragility of the
apparently rugeed Land.

“One passage by a herd of cattle, or by
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A fat benver's plopping dive from bank-
side reminded me of the ern of the mountain
men who led the way into this land. Near the
Green River in Hell Roaring Canyon, | hiad
seen the autograph of one¢ such trapper,
pecked into the rock, “D. Julien 1836.7 1
remembered my talk in the town of Green
River, Utah, with his modern-day counter-
part, “Beaver Bill" Howland, who first went
trapping at the age of 15, some sIXIY years ago,
and learned to love the river's freedom and
the frontiersman’s extravagance of speech:
“You think this water is muddy? 've seen it
o thick vou could track a coyote across it!”

Learning to Like the Taste of Grit

The water under our rafis looked thick
enough to hold tracks, and 1 was surprised
i see Dee scoop up & cupfal and drink it ap-
precigtively. 1 was even more surprised to
find 1 liked the taste, grit and all

“A river man's gizeard gradually fills with
sand,” Ron told me, Yand when he dies, he
wills it to another river man, =0 none of the
gand will go to waste.”

The merits of this arrangement eluded me,
bt 1 forgot it in the discovery that our river
experts were preoccupied by another aspect
of the river—the amount of waler.

Volume is measired incubic feet persecond,
and spring snowmelt in the mountains had
swollen the flow,

“Some forecasts sav it will hit 40,000 cu-
secs, said Dee.

“Whnt does that mean?” nsked n hesitant
member of our party, Marilyn Mitchell. She
had beéen invited by her friend, Loie Belknap
Evans, Bill's daughter,

“Above 20,000 we lose all contral,” Ron
todil her solemnly. OFf course he was kidding
—0f Wils he?

With all this conditionine for panic, 1 was
anticlimax to learn that the river's rise was
far short of predictions, and that the skill of
our raft crews made the difficult look easy
and the hazardous seem safe

Still, it was unsettling to reach Mile-long
Rapid and read the inscription, now partly
submerged on a rock, left in 1891 by James
S. Best's prospecting expedition: “Hell to pay.
No. 1 [boat] is sunk and down™

Mile-long's mile of heaving white waler
is prelude to three other mighty cataracts
known collectively as the Hig Drop. Many a
hoatman has wotten o rude dunking here. In
an effort to express the demonine wriath of the
Big Drop's final rapid, somebody named it
Satan’s Lot

Above each raptd there comes an instant
when the swiftening current grips the boat
irrevocably, and o roar that lately seemed
distant wnd acndemic now overwhelms your
ear—like being in the birthplace of thunder.
You try to see the shape of the peril abead, bt
as vet the face of the rapid i= unknown, hid-
denn by a speeding shoulder of water that
expands ever closer

Then the tossing roaster tnils of spray, the
gevsers, Lhe long smooth slides that end 1
spluttering explosions, rise into view as your
rft lips over the edge. Here and there brown
swirls jet downward into huge sucking vor-
texes, holes in the river. thot would have no
trouble swallowing a boat,

YVour raft lurches ever faster, rims into
tossing, jolting walls, buckles, whirls, takes
water, but stavs afloat. The horrendous holes
dart harmlessly by, *Grab those buckets nnid
bail!" shout: vour boatman, You retract your
finpernails from vour palms, thus freemyg your
hosds from the safety ropes, and ball furious-
ly. Already you hear the next rapid’s roar

Stealthy Caller Evokes Good Will

At last a turn in thé canvon shot us from
the final rapid into the gathering stillness of
Lake Powell, and 1 suddenly had a mental
picture of formerly sunlit white water now
locked in blue silence far below, asin atomb.
And I resented the man-made lake.

During our final night's camp beneath a
star-paved shver of sky in Duark Canyon, we
had a-stealthy visttor. Next morming we siaw
the 2l-inch paw prints in damp sand of a
cougnr that had sipped down from the
hitghts [or water, He caume within 30 feet of
our dving campfire, and the realieation of his
seeming hrashness gave us a kind of joy. To
find a wild cresture still uncowed by man’s
long history as a destroyer seemed a hopeful
sign as we trv to learn bétter wavs.

“1 hope he enjoved his drink,” said Ron. []

Passage through solid rock, a rupture called the Joint Trail leads from Chesler Park
o Chester Canvon, half a mile away, Subterranean water, dissolving salt deposits {ar
helow, undermines the surface and helps create such fssures pnd fantasies in stine
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Balmy, British,
and Beautiful

By PETER BENCHLEY

EMORY KRISTOF

ATRONS OF THE GGLOBE THEANTER in London back in 1G]
P robably wondered what Wilham Shakespeare was talking about when
b referred o the “still-vexs ]l Bermool hes n s coma I The Ty M st
Wb e T IO LRy ? Al wnal oo i Hisim
i L voreE 4 sriall arel T 114

i Tk xl .




an important piece of evidence. Bat that s all
I seem to be able to gel from this wWreck—n
bit of evidence here, a bit there, leddimg to no
colid phswer

A db-vear-olid bear of a man., Teddy Tucker
his been pursuing sunken treasure for almoss
half his life opuges 116-170 In the 1950°s, after
viears of [ollowing clues, he surfaced froom twao
suttkeny ships with 8 Spanish treasure warth

w120 000, inclyding Eald bars and a magenifh-
cent gold cross inlnid wiath emeralds (above)
since then he has discoveroil and scoured
dozens of wrecks, but few seemed to have the
promise of the one we were diving on. This
|bihi-century vessel had apparently never
been disturbed. [t should have vielded, if not
o treasure, at least a ship's puarse

After more than two vears of pansiaxing

excavation, Teddyv still hadn't been able to

'l
||_I

Finders and keepers; Treasure Hunting
rid Bermuda®s shipesnaring recfs has
L+ o |iF'|*'::1||| EHLLA R} 1o Ui Trwaler
sleuth Teddy Tucker, He plucked the
~inch emeruld-studded gold cross (lefl)
warth mare than 100,00 —fmm un-
der two Teet of sand near the

spariish ship San Fedm

5

wrec ko
| Bty e nE s
fmap, page Yil e povernmen! exer
cised 1ts nght to purchase such tredsure
and new exhinbits the ewel 1o BLs moseum
i1 The Flatte YVillage

Fintler= can wsually Keep lesser bt
still-valuabile items. A mimber of Tedelv's
iriiin 'h“.‘!‘l"l'l-' ) LR ot T |:I.a'=-""i| =Lkl
wiire bow] and shetds of an olive-oml-far
from o wreckh site. (ne of a lmte-I6kh-

cenliury =minish vessel’s three anohises

|:r|'|.;]|l_ riles a4 winech bne to the surtace

'She can't have been sal-
“Chherwize, we
Thev're the

‘-Ill".'l' ]Il:': II.'I_'. SLETS
vawed already,” he
woulidn't have {ound her runs

et
Arst things to go™

The v had found a silver
coln—-so badly oxidized that it seemed noth
g more than a black stone yntil he cracked
it apen and revealed the Lmnt imprnt ol a
design. Todny he had found a crushed silver
chalice. "It was probably used to celebrate
Mnss," he smd, “which means shié was n
Catholic shap, most ikely spanish or Portu-
muese, But we already knew that"

“How®" | asked

“She held her liquids in olive-oil jars rather
than in barrels, the way the English did. Be
sides; she had been to Spanish ports. Tobacco
ilv been in Cuba. Her

ayv before, Tet

meant she had proba
deck cargo was hgnum yvilae.”






| asked about the guns, which were Eng-
lish, dated 1577.

“That doesnt mean anvihing” he said,
“The English exported guns all over. Many
af the guns mn the Spanish Armadn werg
cast in England

“1 dizscussed the marine prowths on her
hottom with KB, Tucker Abbott, o biologisi at
the Delaware Museum of Natural History
He tells me that the ship must have been
anchored in the Azores, or mayvhe the Canary
Islands, for at least eight monthse hefore com-
g (o Bermuda But bevond that, I'm not
sure of (oo much about her. She's a tight one
with hir secreis

Teddy sounded resigned. He knows that
the sea conceple Gar more than it reveals

Islands’ History Haunted by Shipwrecks

The Bermudians affmr with the sen hos
been going on for nearly four centures: [t has
beeti o stormy relationship. The first men 1o
sef ool on Bermuda were shipwrecked sal-
ors, though no one s sure when that hap
penedl Officially the 1slnnd=: were discovered
sometime before 1515 by the Spamard Juan
de Bermudex, whose name thev bear. The
English were the hrst Lo settle {(agnim, Dy
shipwreck) in 1609; by then one castaway hatl
taken the extranrdinary trouble to carve ini-
tials resembling F'1, 4 cross; and the dote
15438 in @ rock on the south shore

Bermudians have had to make their hving
from the vexing sea, bul the reels that ring
the islands have macde them pay dearly. Dav
ers have found the graves of some 120 ships
that had mortal encounters with Hermuda
coral (fght) And modern navigationnl aids
have - failed to render the reefs benign, A
three-masted]  barkentine, the Ramonag U
came to emrief lece than {our vears ngn

Today, however, most of those who inhabil
and wvisit the lovely 1slands ore content o
partake of the sea’s delights rather than to

chillenge s power. The more than 375,00

Navigator's nightmare:

Ko Yiurkin I he Banes o '-I-I!lll.' } 20 -|II'|.r~
have Leen located nmid

the reefs that guand Bermusds;
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- sirpeeled ashore i 1604
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BERMUDA bounid viessel Sea Vembire

= ol LA became unwilling foundbers
if the colony
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vho journe:
pour &bout 573,000,000 1ntn ils econom)
more than three-lourths of the total revenus
A a resull, tha
pnviably high stanoar
md o cornucopin of plensures that, even bl

veears aeeo, led the mlinge Mark 1waln to wrnite
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Few Islund Davs Unblessed by Sun

Hecause 11 1 bhatheod by winds off 1he Could

stream, Bermucda enjove uncharactersiica |ﬂ
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say, New York, finds himself transported in
le2s than two hours into & bona fide cubtrop

| paradise. Meander, hibiscus, hougnin
villin notnsettin, and palm and

Banann
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Uie morning, for instance, I set out during

Hermuan s rash Fir joinmng dorens ol ex-
riviking t
the camtal clty, They w

] (whint else?) Be

ceulives mo WirkR I armdtan
ove trilaraale drasasd
tit short-<leeved shirt
miuda shorts. 1 spent the mornine shiopping 1
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both French and local perfumes
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Her dinner brought to galf, a vacs-

toning sportswoman thmlls 1o the

wwnrds af wame hehine. Het PIFLEE

blackfin tunn Honehish, pomgEm

harracuda. marclin, and DBanito
lure anglers to Hermudn w ot

o

visited the quaint bitle town ol 3L Lseorge,

b=

L |

where the first colonists settled and bul
Peter's: one of the first Anelican churches in
the Western Hermisphere

[he next day | traveled westward [rom
Huamilton throuseh the parishes of Paget, War
wick, Southampton, and Sandys, stopping al
the Gihbs Hill Lighthouwse and Somerset
Rridee, The latter, known ns “the world's
smallest crawbridee” opens a pabel onds
wide enough o pass a ssulboat s mast

Viger Shark Yields o Toothy Souvenir

Having sated their curiosity with thas much
aerhtseeme, most visitors are confent simpl
to play tennis or golf, to dive on the reefs, ol
just to lie on one of the pink beaches along
vhe south shore. For, to guote Mark Twain
aeain, “Bermuda s the right country tor o
ed mun to ‘loaf” in. There are no harass-

mienis, Lhe |||_'|,';l RO e -1]'Ll|:1||.J]|.'| of the country
sink into ane's body and bones and @mve his
Comscience o Tesl” These allurements can
ales be the food of love. Bermuda lor veors
hits been g mecca for honevmooners

at for thoze like Teddy Tucker, who are
still wedded to the sea, Bermuda's waters offer
excitement aplénty. One blustery September
duy we went out bevand the reefs to do some
fishing, We anchored in 40 fathoms of water,
and Teddy began to chum, throwing handfuls
al tiny frv overboard to attract inrger lish For
a while, the fish came quickly: three big ba

:

ractidas. some bonitos, a stunning rainhbow

runner, and several groupers, the Intter hauled
2140 feet Trom the bottom on monofilament
handlines. Theén, mystenousiy, the groupers
Lo DIting

“There must be a shark down there,” said
Fedlidy,. He rigeed a thick nylon hine, Dated
4 shark hook with two bonito heads, and
S 1T il 11t the Byteodier's hundral Not iive
minutes after the bait hit the bottom, the ine
prhtened with a musical threm

“irab hold and start pulling®
shouterd. “But watch vour feet don't get tan
gled, If he rung, he'll tnke all that line and
vour leg with it

We hauled and brought up a thrashing,
SOULPYEETSE pight-fool, 400-pound tiger shark
We lashed ropes 'bo s heard and tadl and se
cured him to a sumwale. "Let's take him
back.” Teddv saiel. “Somebody’s alwiys look

il

ine for a souvenir shark yaw.’

A¢ we sturted for shore, he added; It was
sne tust about as big as this that decided to
take a bite out of me when | was diving on




wreck one day. 1 didn’t have any warning at
il This thing just came at me and mode a
pass; turned around and came again, straight
for me* | put out my hand—just in reflex—
and grabbed his nose, and he kept coming,
pushing me buckward and most of me diding
underneath him.

“1 didnt know what to do. Again m reflex;
I put up my other hund aod happened to jab
i finger n his eve, real sharp The beast
stopped and backed off o ways, then shook
his head and. zoom! OF he went. By the time
he was ready to try again, T wis long gone."

A shudder scampered up his back and
arms. “1 hate even to think gbout 1t."

When wie got back to the dock, Teddy said.
*You'll stop and have i bite of fish with us#"

“I'd love to,"” Isaid. “What are vou cooking,
the grouper?”

“Heck. no, the barracudn™

“But | thought barracudia was poisonous.™

Teddy laughed “T1) tell vou what: I'll cook
it, we'll all ent it, and o one of us dies, why,
that'Tl be a warning to the others."

While Teddy deep-fried the barracuda, his
wite Edna set a table overlooking the water.
The fish was delicious, and none of us became
1 warning to the others,

Sounds Gave Islands an Early Name

Before 1 left that evening, Edna said, “ You
know, if vou really want to get a sense of whit
Bermuda was like long ago, vou ought to
talk to Sister Jean. 'l call her for vou ™

Sister Jean de Chantal Kennedy, a Roman
Catholic nun from Cambridge, Muassachu-
setts; has lived in Bermuda for more than 70
vears and bas become an nuthority on the is-
lands" history. 1 asked her why 16th-century
mariners called Hermuda the “isle of devils "

“Part of the reason was the npises” <he
said. “Breeding sea birds made hortid night
sounds. Then there were the howling winds,
the dangerous reefz, and, 1 suppose, the wild
hogs. Thev came from Spanish ships, early on "

“Then it wazn't because the early mariners
thought demons huunted the place®” | nsked

“There were no demons™ Sister Jean =nid
“But there was plenty of rascality just the
same. Even some of the governors were ras-
cals, Dan Tucker, who came here from Vir-
pmia in 1616, cudgeled foriv men before
hreakfast one morning "™

Hermudians still commemorate his mean-
ness, though few realize they are singing an

*“Nathaniel T. Kenney weole of “Sharks. Wolves of the
e i NaTioMaL G rarsil for February 1968

Americnn {rontier billad written two den-
turigs after Governor Tucker's day:

Oid Dran Tucker was o dirty old man,
He washed his face in o frving pamn,
He combed iy hair

with the Ieg of a chatr, .

Falk history may be too hard on Dan Tuck-

er, many times the great-uncle of the present

Bermuda Tucker clan, for when he arrived he
found the island populated by sots and idlers
Part of the trouble was that Bermuda had
been heavily oversold to English immigrants.
It was supposed to be blessed with pearl-
vielding oysters, wmbergris, and a soil that
would grow first-rate tobacco, In fact, only
une substantinl piece of ambergris was found,
the ovsters were not pearl-riclden, and much
of the tobiweo wis rank and unpalatable

Bermudn Salts Sailed Cedar Ships

Eventually, Bermudians discovered that
the islands did have one natural hounty that
would provide a handsome living: cedar,
wigh and ¢lose-grained, which could be
fashioned into fast sailing vessels. By the end
of the 17th century, Bermuda had embarked
on mantime commerce that would endure for
neentury and a half and would give Bermuda
sloops and Bermuia sailors o prominent place
among the world's seafaring powers

They vovaged south to the Turks Islands,
where they zathered sall, which they traded
to the American colonies for food. Some also
Inaded up with West Inthian rum and sugar
ant sold them in other ports By the middle
of the 18th century, Bermudinn: summed up
their dependience on the sea in a brief phrase;
“salt, cedar, and satlors.™

DPuring the American Revolution, Britain's
colonies were shut off from trading with the
Americans. Since that meant certain stran-
gulation for Bermuda, o few of its lending
citkzens appealed unoficinlly to the rebels for
help. Fhe Americans said they would be hap-
Py o continue to trade with Bermuda--but
only for Hermuda's hefty stores of gunpow-
der. Consequently, one sultry Augsst night a
band of islanders made off with virtually all
Bermuda's powder and rowed 1t out to two
American ships waiting bevonid the reefs.

since the islands lay smack in the middle
of the trade lanes, Bermuda’s daring mariners
also turned to privatesring. Armed with let-
ters of marque, which allowed them to prev
on the King's enemies, they prowled the ocean
in-zearch ol spoils
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Equestrinn winmer Shep Hall
erg—ane of more than f 000
Amdricans Bving in Bermuds—
proses proudiv with bersteed Wihis
per Jet after tuking a second place
it hoersemanzhip at the 1070 Her-
musta Agricultural Exhibition. The
colony has no colleze-level schools,
w0 e ahd many Bermudinn elass-
piales will attend universities in
the U 5, Canada, or England

It was cluring these boom vears of wrecking and priva-
leering thit some of Bermuda's most majestic houses were
baill. The preferred material was local Bmestane, which is
solt enough to be cot with a wood saw.

Ling al the most stately homes 15 Orange Grove, built in
the muddie of the 17th century, It has been in the family of
the present owner, Willliatm Zuill, for almost 200 vears

“Just tell the driver ‘Orange Grove, Smith's Parich,'"
Mre Zulll snid on the phumr a5 she Invited me out for tea
ane day. " Thev all know it."

When | arrived at Orange Grove, Mrs. Zaill, a delightiul
petite lady in her 70's, suggested 1 take u look around the
house, which 1 did with pleasure, marveling at the sturds-
nes< of the old cedar-beamed eeilings and the 20-inch thick-
ness of the intérior walls.

“They 'were built to lnst,” Mrs. Zuill suid. “And becatse
we've never been conguered or fought over, really, they
have been allowed to last”

Later Mrs. Zulll insisted, “You must stay and have
cassavp e with us You haven't lived in Bermuda until
v v tasted i

Cassava pie 15 a local delicacyv and, some sav, an acquired
taste. It 15 & huge casserole-type pie made from starchy
ca=savi root, pork, beef, chicken, beef stock, and eges | was
quite taken with it—but largely, as Mrs Zuill was quick to
note, becauze of the generous infusion of spices

"Without the spices,” she said, ¥vou think it's paste”

Naturalist Struggles to Save Island Life

Though it thrives in Bermuda, cassava is not a native
lant; it was brought from the West Indies. And unfortu-
nately, the slands’ indigenou: flora and fauna have not
weathered the vears as successfully. David Wingate, o
virng botanist-roologist, mntends o do samething about
it The burly, bearded Wingate, head of the conservation
division of Bermuda's Depurtment of Agriculture and Fish-
eries, is trying to restore to a 153-acre sland called Nonsuch,
ol the entrance to Castle Harbour, the plants and wildlife
that existed on Bermudsa at the time the first seltlers arrived.

“Nonsuch used to be & paradise,” Mr. Wingate said. *But
then, about 1947, the juniper seale epidemic struck the is-
lands’ cedars and spread like a forest fire. Only 4 percent of
the trees survived [page 109], So when 1 moved 1o Nonsuch
to live in 1962, there was nothing but the shost of an ald
cedar forest, with crab prazs anderneath. Since then I've
planted more than 4,000 trees—many different tyvpes,
among them bhght-resistant strains of cedar.”

Ul records sugeest that Hermuda bad 160 species of
planis ih the 10th centary, and Mr. Wingate hopes to réstore
mst of them. His work with fauna will be ensier, “Bermuda
had no native lond mammals" he éxplained. "They had no
way of getting here.”

¥r. Wingate hasbecome the official guardinn of the cahow,
or Bermuda petrel, which lives in rock crevices on =ome of
the Castle Harbour islands It had been generally assumed,
until 1951, that the spedes was extinet.

(Continued on page 112)
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“In 1500, he said, “there were probably
more than a million cahows on Bermuda
Then the hogs came. The ground-burrowing
cahows, which evolved in the absence of
mammils, had no defenses against these new
predators, and were all but eliminated by
them before man ever settled here. By 1600
there were mavbe 100,000 birds confined to
smaller 1slands not accessible to the hogs,

“During a famine in 1614, 150 people were
zent from St George's (o live on Cooper's
Island and eat the cabows, the only meat
available. The birds were so tame thev wouald
come and land right on vour arms, and vou
could pick the fattest one, Even today, you're
just another stone in their environment
Thev'll walk over yvou to get to their nests, or
use your head as a take-off poinl."

Sea-borne Menace Threatens a Species

If an expedition, which included the then-
teen-aged Mr. Wingate, had not rediscovered
the cabow in 1951, the bird would have he-
come extinct. Scientists found only 18 padrs,
and they were threstened by white-tailed
tropichirds, which take over the cahows® bur-
rows-and kill their chicks. By putting special
baffles over the entrances to the burrows, Mr.
Wingate was able to keep the larger troplic-
birds out. and more chicks survived.

Today, there are sull only 24 breeding
pairs, ranking the cahow among the world's
rarest birds (page 109), They have not been
able to breed fast enough to ensure survival

“We're convinced it's because of pesticide
resicdue.” Mr. Wingate savs. *DDT interferes
with enzvmes that govern formation of ege-
shells and makes them thin and vulnerable.
DT has been found in cahow embryvos in a
proportion of 6.4 parts per million—a level
we know to be dangerous from research with
ospreve and other birds" *

Cahows feed far out 1o sea, and the tny
islets where thev breed have never been
cxposed o DUDT. The conclusion seems ob-
vious, =ayve Mr. Wingate: The ocean food
Cchain itsell s contaminated.

Another relic of Bermuda’s past. whose
numbers are even smaller than the cahow's,
i5 hardly in danger of extinction. For more
than a century Rermudians have been staging
Iively races for bonts umque to the islands:
the famous fitted dineghies. There are lewer

"The plight of the esprey was described by Roger Tory
Petorson in Namowan Geoararmo for July 1969, Sec
sl “ Pollution, Threat e Man's Only Home,” by Gordon
Younyg, GEoGrarEIC, Lecember 1970,
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than hall a dozen lelt. Just over 14 feet long,
with a beam of 5 feet 3 inches, the boats con
carry more than a thousand square Teet of
sail on masts as tall as 40 feet

One Sunday Francls Patterson, the con-
troller of a large Hamilton firm and skipper
of the dinghy Contesi I, invited me 1o waich
a race. Making ready in 5t Greorge’s Harbour,
Francis expliined some of the intricacies of
dinghy racing. “Each hoat has four suits of
salls, to cope with different wind conditions,
There's a crew of six; o skipper, a mainsheet-
man, a jibsheetman, two backstavmen, a
bailer., and, f necessary, a seventh man for
ballast. The bailer 1s cntical; with all that
weight in the boat, you've only got about two
inches of freeboard

“I the wind changes and there’s'a need to
lighten up, the skipper just tells someone 1o
jump evierboard, Especially near the end of a
close race, bodies fly over the stern like scraps
of wood—pushing with their feet 1o give an
extra bit of impetus to the hoat.

“You must think our rules are verv liberal.
They are. In the old days they were even more
0. If a boat got too close to vou, vou might
grab a knife and cut its shrouds, And in a col-
lishon, it was standard practice for someone to
jump inte the other hoat and gdve it a few
god] whacks with an ax. The bhoat that got
awav whole was the winner.”

Angular Features Muark Unusual Ancestry

After the race, during which several crew-
men—amid shouts and bellows—catapulted
themselves backward into the sparkling
harbor, 1 got caught up in the crowd of fans
on the wharf. Among them | spotted a band
of men whose faces stood oul from everyone
else's. Their copper-toned, angular features
reminded me of American Indians, They
were, | was to discover, natives of St David's
Islund, and. indeed, they numbered among
their ancestors full-hlooded Mahicans who
had been sent from New York to Bermude
as slaves in the 1 7th century.

Today these Mohicans' descendants, like
all 3L David's islanders, are a fercely inde-
pendent lot. “You don't call them Bermu-
dinns,” Cralg Curtis, 3 Hamilton real estate
broker, cautioned as we cromed a bridge
from St George's Island to 5t David's one
sunny Saturday. “They think of themselves
as St David's slinders; and they'd just as
soon this bndge fell down and was never
replaced.”

Crig and 1 were on our way o a crickel
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By the seat of their pants, doughty
satlors hike mightily to Weep thetr wind-
stled Soling-closs craly gapnght dunng

Bermuda's  International Race  Week,
held each sprmg

Another satling eveni, umgue o Ber
muda, features the jslands’ Gamed Hterd
dinghira, Wop-heavy 14-foat-long bhoats
with masts towering 40 feet high: To
lighiten ship for ndded speeed, crew mem-

bitrs somielimes leap overboard

Premier nautical event on Lhe 1alands
ks the renowned Newport-to-Bermuda
race, 4 blue-wmter classic stuged m earis
summer every other vedr Resule bosared
tright) proclaims the unhappy fate of six

entrants that fadled to fmsh n 1970
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"The se¢a's been a gencrons lady (0 (helow), sunk with u carzo of tobsic
me,” acknowledeges Hermuda treasure and hardwood When discovered on
tiver Teddy Tucker., "But,” 'he cau-  the western reel, she resterd bemeath
Flores, sl civiets Timdl e as ating somme si¥ Teet of samd Rocks atop her

s A ST punt '’ rolled ribs servied as ballast. A |

|
ey has devoled thousands of he has vielded no tressan

prtirs o sty archives  and] el After  an  exhaustung  five-howr
frineed wisters o dizcover his pa dretch on the botlom. 40 feet down
troness s well-hmirken secrets, But the Tededy wins g momst grecting (nght)
nardedt work begins afler he has dis-  feoom his pet achnaucer Mitz
covered the whereabout= of a wreck

II" '|:|'||'|'l| Py |||i||' PR YIrErre

Excavoting o late-16th-rentury vecse!




nol  onhy dungerous, but alzo backbreaking, for
opce a crew bad put s man aboard the shop, all
the rest of the crew had to row back to shore, "W
gfice fowed oul 37 mitles to walt lor -.-|'.:||_”|'| -.|I||
We left Mon
niEnt Wohen we gol onboard, they @ave us a backot
of mangees and some salt pork. Then we had o

rew bigick ammin, all but the L

av morning ancd gt back Frida

The government put many 5L David's tshamdders
oul of busmness in 1929, when it ended the era of
EPre-nierprise ‘i4:.||||EI|L'_ il temik ovier 1 i "l'-:-llr.-i-
brhty for puiding ships through the reefs. But by
then the glory days were gzone anywa

Piloting was at s hetght during the U S, Civi
War—and so wis blockade-nummng. Theoretically
bermuda, like Hritain, was noutmal. But in fact

Bermudians—to Brittun's wivantase—were a little
maore “neutral” toward the Confederacy. Briton
needed the South's cotton, for which it willingls
pxchanged war malenel, and since the Southern
poarte were closed to foreien trade by the Federal
blocknde, Bermudn wuas chosen as a lomcal and
convenient tracding centet (pages 104-5]
ermudians were delighted, Blockade-runnme
utilized thoewr seafaring talents and was highl
profitabile. Captadns . were pand 55000 for each

round trp to Wilmington, North Carolina
Centurv-old Hulks SHI Strew the Reals

| he shallows aroond Bermuda bear mute tests
mony, however, that hlockade-runmng was not all
fun and proht The carcasses of severnl blockade
rufiers sl be amiid the sand amnd corn

‘wep that patch of vellow-looking water aheacd 2™

s Teddy Tucker, as he tossed the Brigadier's
anchor overboard and made fast the line. “That's
one of the Nola's botlers. She went down in 1863

We prul amn s ubia tanks and hopped off the stert
platform. Helow, the Nela's miassive hoiler loomed
[rom Lthe bottom like some infernal sore. Fish swam
In andd out of s magping belly, O to the side, m
rusty svmmetry, iny her two paddle wheels

Later we dived just off Bermurla's south oodst
where the Marv Uelesira Hes in oa samnd hole i
patch of clear sand amid the coral—a0 feet down

“ahe wos heiadine for the South with muntions
and bracon, sai] Deddy, “S=he bl a rock and el
mto the hns

yvemingt the wmte sancd the dark hall of the A5 g

Ceiestg looked staurkly neat, as if 0 marme mor

tician had arranged her lor bhurinl (page 1057 We
swiam the length of her, and then as we began our

i [
ascent, Teddy suddenly turned back and grabibed

what seemed o me nothing more than a lone
e ol dora

]-I:'.'Lli. |.| =1 J '-'-lilr.:. wie were hack aboaree] the

Bripadrer. ' This'l alwayvs come in hands









“How did vou know it was lead?” | asked.

“By the wav the coral grows It's experi-
ence, that's all. 1 can look at a piece of junk
on the bottom and tell by the coral whether
it's copper or brass or iron or silver. Most
people never know what thev're looking at "™

But there is more than just expérience to
Teddy's success. A good =alvage diver must
have a working knowledge of shipbuilding,
history, ceramice, metallurgy, sociology,
weaprons, ird numismatics

“Mast people just think about gold and
silver when they think about salvage diving,”
Teddy said. “They lgnore ceramics and plass
and pottery—what I call nonintrinsic stuff,
the stull that doesn’t have an actual value per
ounce. But there's a lot of money in i, Take
Rhenish ware, for instance: An undamaped
decorated  16th-century Rhenish juz can
bring about 53,500, Just plain glass—an old
medicine bottle or Hask, sav—may bring 260
to 31,0080 from a collecior, 1 guess over the
last 24 years ['ve found 2400,000 worth of
nonintrinsic stuff.”

There s value to even the most mundane
substance. One day we stopped above the
wreck of the Blanche H. King, a lour-masted
schooner with a cargo of conl. We dived until
we hod filled four burlap bags with Teddy's
fuel supply for the winter.

Trathe Pales Beside Newer Problems

That a mere four bagz of conl meant an
acdequate winter's fuel supply on Bermudn
wis- a bt of imellipence that began o sift
north about -a bundred vears ago. By the
1000's, Bermuda had heen discovered to such
A tlegree that some escapees from U S, win-
lers were comeoerned that the islands would be
overrun with riffrafl. A frequent visitor named
Wondrow Wilson was amonp the signers of
petition asking the Bermuda lemslature not
i+ legalize the newfmngled antomobile.

The plea was heeded for almost 40 vears,
but, in 1944, cors—of strictly limited size and
power—were permitbed to imvade the islands.
Within two decades, more than 10,000 were
aipping around Bermuda's 150 miles of nar-
row, twistine roads.

As far as the casual visitar ¢an tell, traffic

I= perhaps the only zerious problem that
plagues the islands. But Bermudians know it
1= minor compared to the profound difficulties
of ruce relations and overpopulation.

| spent an afternoan with Sir Henry Tucker,
who iz Government Leader in o parfinment
that first met in 1620, Sir Henry was elected
o office in 1968, the year in which o minor
scuffle in Hamilton erupted into a race rot

Black Bermudians complaned of discrimi-
mation in education, housing, and jobs They
cited the nlmost complete nbsence of blacks
in the executive echelon= of the hotel busi-
ness. They claimed that they were dented faar
repiresentation in the government

Sir Henry said, “Only o foal would be com-
placent, but we think we have made strides
in éducation end job opportumties We have
o growing black middle cluss. The only inswer
15 a-sensible partnership between reasonable
peaple of both races"™

Islands May Grow hy 2,000 Acres

To'solve the population problem, however,
the government will need more than wood
will. Bermuda has sponsored birth-control
climics for more than 35 vears, but still the
papulation his grown so fast that land com-
mands astronomical prices. A house with a
pood ocean view sells far S150,000 or more,
ane] if a lucky buver were able to find an
emjy half acre, he might have to pay as
much as $50,000 for it

“There are anly 13,000 acres in all Ber-
mrdn,” snid Sir Henry, “so we shall have (o
reclaim more land from the sea, Our advisers
say we can reclam another 2,000 pepes.

“Prespite stringent zoning laws,"” he added,
“we're reaching a point where modified high-
rise apartments will be necessary. That will
mean all the accompanyving problems of high
building costs, sewage disposal, and inade-
quate water supplies You see, we're just a
village 1n size, but we're dealing with all the
problems, in microcosm, of a major country "

Where will it all lead? For centuries the
Hermudians have refused to let that kind of
wiorry spoil their enjoyment of life. Their
official motto speaks for them: “Quo Fala
Ferunt—Whither the fates will carry us ™ ]

Partner in Bermuda's future spercts & safety helmet while riding the pillion seat of her
mather's motorhike. Bermuda’s blacks, comprising 62 percent of the poputation, look
forward o an era when they will <hare more equitabily in the ilands’ politeal and eco-
o bife. A major racial disturbance in 1968 and minor Bare-aps since have focused
the public conscience on the gricvances of hlacks. Bringing them into full participation

al all levels remains an urpent social poul
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Ama, Sea Nymphs of

HEY ARE ALL DRIPPING and newly
risen from the seq. Ope wringe her <kirt
while a townswaman barsains with her
lar n chellfish: aoother suckles her small son
qc she combs her lostrous binck: hair; bwo
watch a shoal of small fish playving in the
water. Thus Utamaro, one of Japan's greatest
portravers of women, in a famous triptych
(helow) gave immortality to the ama, lapan’s
ihving women of the sea
More than anv other nation 1o (he worlad,
Tapan, crowded on mountinous wlands with
Iitle arable land, looks o the sea [or sus-
tenance. From earliest times artists and poets
have celebrated the oma, most curious of
Japan's Bsherfolk.
The ama dive for food —shellfish and edible
senweelds—never for pearls. Some of the
things they have been dong for 2,000 yveurs

I'll

(a. venerated Japanese work tells of ama
diving before the time of Christ) appear lo
e apninst the most basic rules of modern
diving. Ama plunge without breathmgz appa
ratus of any kind to depths as great as V5
feet many times a day, Now they have begun
tor attract the attention of scentists as well i
of poets and puanters

Until the past few vears, almest nothing
wis known of what happens within the body
of & human who repeatedly dives deep, in
cold water, while holding his lungs full of
surface air. Az an overcrowded planet begins
to turn to the =ea (or more {ood, and even
more living space, we néed the answers o
many such guestions about man in the sex

For vears the submerged world has held
me in thrall, and in Iate summer 1 went to
Japan to plunge with the ama,




Japan

There are ama all round Japan’s cousts,
except 1n the far north, but most live along
the east and west shores of Honshu (map,
page 128) The best known are the ama of
Hekura Jima, in the Sea of Japan off the
Noto Peninzula. Diiring the winter these amn
live in the city of Wojima, on the mainland.

Wind and Tide Brought Ama to Wajima

When 1 reached Wajima in late August
and walked throwgh the quarter where the
ama live, I saw few people, only some chil-
dren rolling hoops and a few old men re-
pairing nets,. Almost to & woman, the ama
had migrated to Hekurp, 30 miles ofshore

L3 the 115 ama registered with the fsher-
ies cooperative of Wajima, 25 go to Hekurn
every season, They migrate early in June and
remain until the end of September. Lately,

i e el aaim BT -

Article and photographs by LUIS MARDEN

UHERF, FORTIGS EONTOSEIAL WTAE

however, an increasing number have elected
to stay on Hekura the vear round

At Sumivoshi Shrine, & Shinto holy place
in Wajima that dates back more than 800
vears, | tnlked with a priest, Oussmu Asai,
whi has charge of nearly 3,000 old manu-
scripts chronicling the history of Wajima and
itz ama. While [ sipped green ten, Asai-san
unfolded the vellowed papers

“The first ama came to Walima by acci-
dent,” said the priest. “They had existed in
our southernmest island, Kvushu, from most
ancient times, In Eiroka 12 |1569], several
boats carrying ama from Kanepasaki, near
Fukuoka, were blown to sea by a tvphoon;
there the strong Tsushima Current swept
them north to these shores

"They landed at Akasumi village, and
when they had recovered, they dived for food

Three-part block print by the
| Sth-cenlury master Kitagawa
Utamare salutes the ama,
thiving fisherwomen of Jipan

Plummeting into the sea, an
ama dives 60 feel o abalone beds
off Hekura Jima (following pegges|
A lifeline leads to a boatman-tender
an the surface. White cream guards
her face against salt and sun,
poreles help her Lo =8 undee-
winler, Years of experience assurg
hir safetw

In scattered settlements along
the Japanese coastline, the ama
divide themselves botween deep
divers callied funado, “ship
people,” and kachido, “walking
peaple,”’ who ith only in the
shallows. To conserve the =ep's
dwindling resources, local officials
prohibit the use of breathing alds,
thus perpetaating the ancient
way al life
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shaped 1o fit snugly into the eve sockets, Until
about 4 hundred years pgo, the ama dived
without gogeles. Shellfish were plentiful, and
they groped for them in shallow water. As the
shellfish diminished, the ama had to dive
deeper, and they needed to see

The early evecup gogzles had one defecl
As the diver plunged deeper, incrensing water
pressure drove the edges of the evecups deep
into the eve sockets, forcing the eyeballs out
of their arbits like sqgueezed grapes.

About sixty vears ago some ynknown genius
inventeéd a beaotifully stimple device 1o over-
came this. A small pear-shaped rubber bulb
Tiji_m't.:a lrom the side of each svecup. As the
amfi descends, moanting water pressure forces
air from the bulb into the eyvecup, relieving
pressure on the eyve ocket

To prevent fogiing, the girls rubbed their
;:n;g_.ﬂej. with the crushed leaf of mugwort
(Artemisia velpariy). Its juices formed a pro-
tective film on the glass.

Finallv the #irls tied a string of ege-shaped
weights round their warsts andl shipped over
the side. Hideko took a deep breath, expelled
eomie of it, nnd dived. Nakamichi-san passed
her lifeline over his right forefinger. “1 feel
her moving, like a big fish,” he sad

Breaching ama gasps lor breath as her



A strong tug Swiltly he [-=|| el the line in

hond over hamdl, unti]l Hideka's head brok
wiiler, blowing ke g surfacing seal in a-corol-
I Nz Fhideko .'I,I|'::i-'|' LU

gzie (Turho cormulus, a specles ol ma-

i 0 Chis c-||r|:.' Waler
o
rinie snadl), Toshikoexhaled a valedictory sieh

Irom for Weight and Thomps for Luck

I hie ama of Hekurg dive 10 twio el
from ten in the morniny until oon, swhien
thev o ashore to ent lunch and warm them-

¢ beach: and nnafter-

selves rowund a hiro on
noon period-from two o four oclock. In the
ralone (Haliobis) b
Wasiako, This 40
woman was, ke most ama, short and stocky
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| 50 teel long,

attached o o
I'he diver

The bout carried nsafety lin
and a shorter descending hne
if-pound plece of iron hushand
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and hung the weight just below the surface
The nmn. naked ex epl for Light-fitting shorts
prcked up a Hattened 1ron b
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enterad thi

L0 Pelveen of Lhe Dottom Lo tiike ohi

water, but 1 wanteed

I 1o had
COETRES
sa | took my air with me in a tank strupped
on my back SINEV Teel aown [ waited for
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if Heht, holding. thi
ine just above the plunmne welghi

[he sea was limpd
pair
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hnll buned in the wavinge segweesil.
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kicked my way
forest beside her, The ama pointed; near her
left hand I saw o convex reddish form

e the clam or ovster, has

itil TTRLESA ||_ |-!I._1|:

e abalone, unl

onlv one shell. With the firn

fills the shell the creature adheres (o Fo

L]

['he ama inserted the beveled end of her iron

under one erdee of the shell. and with a quIcE

hoarvesting the sea off Koraki (miap, opposite).
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Ama, Sea Nyvmphs of Japan

upward jerk broke the suction. She dropped
the shell into her net bag and gave the lifeling
a tug. Pulled by her husband, she shot toward
the surtnce like a jetting =quid.

(ur ama marle nearly fifty dives that after-
noon; she remained on the bottom almost
exactly sixty seconds ¢ach time Halfway
through she climbed into the boat and put
on # short cotton jacket to gt warm.

When 1 surfaced. 1 asked her the classic
guestion: Why do women, rather than men,
cive in Japan?

She smiled shyly and rephied with some dif-
fidence; Japanese women hesitate to question
male superiorityv: *Because T can stay in the
water for three or four hours Men cannot
stand more than an hour.”

True; women have a thicker laver of sub-
cutaneous fat than men. 1 am sarrv, ladies,
but that is the way the phyvsiologists put it

Onar ame had taken nearly thicty pounds of
awabi. That night—and for nearly a week
afterward—we dined on awabi and sazae,
raw, steamet, and sun-dried.

Villuge Bedecked With Drving Squid

To visit the Tsushima divers, least known
of the ama of Japan, I reversed the migration
route of four centuries ago, traveling south
from Honshy to Kyushu to reach the city
of Fukuoka

The Tsushima Islands lie 30 miles out to
sen, across a strait of turbulent currents. Be-
vond, only 40 miles of water separate them
from South Korea 1 sailed there in 4% hours
in the 800-ton Taishn Marw.

Magari, the ama town, shelters behind a
breakwater in a small half-moon bay. When
I entered the village at the edge of the sen, |
found what seemed to be the squid capital of
the world. All around hung thousands of dry-
ing squid (Todavodes pacificus), swinging and
ristling in the breeze. White, cream, pale
brown, they danced in the wind, looking like
shrunken, endlessly repeated Wellsian Mar-
tinns with their bunched tentacles and staring
eveholes. They swaved, waved, fapped,
swung, and swished. Out on the breakwater
the squid sighed mournfully, like a Aock of
sorrowing doves, as a fresh breeze swept
through them from the open sea.

Forty ama work out of Magari; the voung-
est 1533, the oldest 86_ 1 went out one morning
with two of them, Eiko Okaneo and Yukie
Umeno, both 35 years old, to dive in & cove
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about an hour up the coast. We dropped an-
chor near a rounded rock islet

U'meno-san showed me her mask. an inter-
mediate tyvpe between the separate eyepieces
of Hekura and the modern one-piece face
misk, Umeno-san's pogegles were one-plece
but kidnev-shaped, and left the nose¢ uncov-
ereidl At one side hung a single compensating
hog made of catskin. From the bag a tube
led into the mask, and another hung down
near her mouth, Before entering the water,
Umeno-zan inflated the catskin by blowing
into the tube, then closed it off.

Magari ama dive without a descending line
and without a safety line. Together we jack:
knifed at the surface and swam down to the
sea floor fifty feet below, parting the tangled
fronds of seaweed in the subaqueous jungle,
peering and groping for awabl Nearby a
single small iridescent squid regarded us
balefully from an enormous eve.

At noon we ran our boat ashore and jumperd
ot on a rock to have lunch. The ama quickly
gathered driftwood and dead pine branches
and made a blazing fire. They laid abalone,
sazae, and & dozen sen urchins in the embers,
where they began to steam and bubble.

In a quarter of an hour we scraped the
charred spines from the urching, broke open
the spherical shells, and picked out with
chopsticks the orange gonads, sexual organs
that Inoked like highly colored caviar. This
and the steamed awabi, sazae, and rice, with
superh lapanese beer, made a seaside meal to
be remembered.

Ama Influenced Japanese History

The ama of western Honshu all appear to
have come originally from Kyushu, but the
divers of the east coast of Japan are indige-
nous. Their history is as old as Japan's itself

The humble diving women, tradition re-
lates, were at the founding of the Ise Shrineg,
holiest spot in all Japan; they saved the hie of
a bov emperor, Antoku, by smuggling lam 1o
Tsushima and safely from warring samurai;
and they were directly responsible for the first
sarties of the Japanese people across the Pa-

cific to trade with the Western World

Only a few vears after Cortés wrested the
Aztec Empire from Montezuma, the restless
Spaniards cast their eves westward across the
sea they named Pacific, and sailed from
Acapuleo in search of new waorlds to conqguer,

After colonizing the Philippines m 1563,
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revived theéem with thelr own body warmth.

“When Don Rodrigo had recovered,” the
chief read from another plague, “he called on
the shogun to thank him for the kindness of
the Japanese people. Don Rodrigo spent a
vear in Japan, then salled for Mexico in a ship
built by an Englishman. He took with him
13 Japanese merchants. This was the first
time a Japanese mission crossed the Pacific
to open trade with Europeans.”

Factory Jubs Tempt Women of the Sea

That afternoon I sat in the headquarters of
the fisheries cooperative drnking tea with a
robust. ama of 45 Two gold teeth Hashed
when she smiled,

“1 started to dive when I'was 15" Hatsue
anid, “and 've done it ever since. (ur season
15 shart, from the middle of May until about
the 10th of September; the rest of the time
I pack sardines in the cannery. Most of us
don’t live bevond 60; 1 suppose it's the cold
water and the hard breathing.

“Many of our daughters don't stay in the
village. They go to Tokyo o work for the big
companies like Sony and Matsushita, so they
can have weekends off and buv the things
they see an television, Some people sayv ama
won't last another generation. 1 don't know,
we stll have 20 voung girls in our village, 2o
we can keep going for a while.”

Although the ama lose some of their daugh-
ters to industry, they are still far from a relict
population. By recent count, there uare as
mhy & 7,000 women divers in Japan.

The largest concentration of oma in Japan
lives on the Shima Peninsula, south of Na-
govia. Most of these live tn and amound Wagu

The ama of Waeu dive from an island close
inshore called O-==hima, | dived with them in
the wash and suck of the tide amoang the
ricks, close to the rusting wreck of a conster
that ran aground the year before

At lunchtime, one ama told me, "Last year
two i thase ships with crates on decks™—she
meant  conlainet .-il.1|u-—-"tul|it'|l!‘+‘], and one
broke wpart and sank. Her cargo leaked out;
it was sulphunc acid. It must have rolled
along the sea bottom; one girl got burned.™

Mowhere are the amun woven more closely
into the fabrnc of Japanese history than at
Kurakt, n small hamlet of weathered wooden
houses huddled on o rockbound promontory
not far from Waguw In Kuzaki | examinedd
ancient manuscripts that Ohta-san, the fish-
eries head, kept in his safe. The oldest, dated
A 1111, contained d réequest {rom Ise Shrmne,

the St Peter's of Japan, for neshi gwabi, strips
of dried abalone

“In Nihon Sheki, an ancient work telling
us of the Yamato clan, founders of our line of
emperors,” said Ohta-san, “we read that in
the yedr 5 B.C the sun goddess, Amalerasu-
Omikami, ordered the Princess Yumuto-hime,
daughter pf the eleventh emperor, to found

her house of worship at Ise. Her words were

‘The province of Ise.. .15 o sechuded and
pleasant land In this Ip.mi I wish to dwell.

“In 3 n.o., Yamato-hime went down to the
seq and came to this ploce. Here she saw
women diving into the sea. They offered her
awabi, and the princess found it delicious
She commanded them to make regular offer-
ings of awabi to Ise Shrine.

*Our people have held to that ever since,”

Next day, September 14, the last day of the
season, | watched 260 ama make a concerted
assault on the awabi off Yoroizak: headland,
the precise spot where Yamato-hime first saw
the ama nearly 2,000 yvears ago.

I stood at the foot of a white lighthouse
where the cliff dropped nearly sheer some 60
feet to the water, A horn signaled the start,
round the point raced -a fotilla of nearly a
hundred boats. At the same time from the
rocks Delow o multitude of white<clad wormen
waded into the sen

Within moments the dark seq was stippled
with white, the headd of the swimmine oma,
and over the swash of the surf rose g sighing,
plaintive chorus, the elegy of the amn’s
exhalations. The than prping sounded agunst
the whispering of the sea repeated endlessly
until it seemed that the sea it=elf was weeping.

Fifty minutes Iater, a Aag Auttered from
the chief's bosat, and within five minutes the
SER Was emply.

Coddess Guards Her Diving Danghters

Al dusk 1 returned to the headland. Above
me the lght turned slowly and fashed s
warning over the darkening sea. The wind
wis dving, and 1 could hear only the subdued
erowl of the surf. At the edge T looked down,
{n a ledee ten vards below stood a wooden
heure of Yamato-hime, holding an abalone in
her upturned palms and looking out to sea
Beside her, the flickening flame of a paper
lantern painted a worm orange smudge on
the smoky blue of the darkened sea

From the headland where she first looked
down on them, Yamato-hime still keeps
watch over her daughters, the sen nymphs

of Japan []
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By ALICE J. HALI HE BECFONAIIS. Word dash to earth. *A stark
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Away they gof Crewman af Apelio 1§ scheduled fn famf

i the modh Lly 10, &l drave. nof walk. g Hhiesr Juiviar
excoitupmy Their hatterye powered lunar vefilcle i)l trave
al emht miley an Ao on B wetven of gine - codded mrand
wire; chawran iready of Glanum, Frecfed B0 e word

mezh. will keep the wheehs from sinkng in feeg duad

ORROWING FROM THE PAST, build
ing for the future, Apollo H—in the
words of Alan Sheperd—"has shown we
have reached maturity in the manned space
proeram.” Eaclier missions, 11 and 12, em-
phasized the technology of landings. Like
vovagers in the wake of Columbus, Apollo
14% crew svstematically explored the new
realm. In the final missions, 15, 14, and 17
men will venturemntoeven more varied Lerrain
The site selected for Apollo 15 holds many
complexities. Plans call for the LM o land on
a plain beside the lofty Apenmine Mountains,
where the astronauts hope 1o collect zamples

mEW VOLUME OF

CONTROL - AND- DHSELAY
CINSOLE INTHCATER

CPEED AR (HETANCE
ANL DIRESTION
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R - e

LEVW -GARN ANTENNA
EENGDS VONCE
CIEEEAL TR EARTH

RACHVIE CAMERS

T-HAM STEERING DEVICE

COLLETTION BAGS

from the foot of the range itself, They may
also investigale Hadley Bille, a feature of an
cortiun orgin that appears on |J|-"':=.|!I Al as
a dry river bed wonld on earth

.-"'-.|.|1ri|l| |5's LM will be able to stay on the
moon 67 howrs, twice as long as Antares did
Improved suwits will allow greater mobnlity as

the spacemen o about their chore=

As with earlitr lunar samples, most of the
roic B 1rom .'H,n_||'||. 15 will be Kepit 1.":-_'1.'1.|IL'F in
NASA's custody, but fragments will be s
rmibuted for extensive study among a thou-
sand scientists the world over in a major
progriom of mternutiondl cooperation L]

RENSEARCH REFORTS FUBLISHELD

e National Geographic Seciety now spends more than a million dollars a year (o support resedrch

projedts (o the many scienves related W gecqgraphn

ZWetirally, it takes @ few years after cin'h grant is

male before the resalts can be published. We are pleased now: o announce the appearnnce of @ new

volume, reporting the findings resalting from grants made in 195 Al the reports in this volume Jre

fferesting arl sme are exciling J'c o mts

il arpwentific breakthrooeghs

As in the past, many members amd friends of the Society will want to own this new, authontative
biC=pane scknldic volame, which deals with such tophlcs as erizely-bear tracking by radio, undersea
exploration, and the mapping of Meunt Hubbard and Mount Rennedy in the Yukon It may be bt
for S35, padtage paid, from Dept. 61, National Geographic Society, Washington, 1), C. 2056 Similar

volumes reporting research projects fundied by the Society in

W -0 2. 1963, and 19654, are al=o avalinh

fivr =5 T {1 J_'|||--_| t'_.l:]“]l-ail"“llll_ ||-_||,||_|||_ |:|-|||-|-:-| LT |i]|!lI||I|,._J,II[ .IIII!Ii“'I'JJI"- o BTNy :l.iL'|||'.' |||'|:lr_'l

| 25



i P :

Aworld of success. A world of people
for whom success is a way of life...people who have found independence, dignity, respect...yes,
and financial security for their families.. found a way of living thar most people only dream
about. There are over 150,000 of these sn-::r:cnf;ljlﬁnnple in the U.5. and Canada...Independent

Distributors of Amway products. Mostly husband-and-wife teams who serve
friends and neighbors, with over 150 superb Amway home and personal care
products. They bring Amway's famous “home-care know-how” to you, in
your own home. they bring you the opportunity to share their success...
they show you how ro become a part-time or full-uime Independent Amway
Distributor...how to enter this world of success...The World of Amway.
Amway Corp., Ada, Michigan 49301 | Amway of Canada Lid., London, Ontario, Canada.




Betore you go on vacation,
remember:

. to lock all doors and windows.

P

to use a timer to turn lichts on at night.

e

to stop milk. mail. and newspapers.

—

how we threw all kinds of things

that could spoil vour vacation in front of double-
helted Firestone tires—to show how

the strength of double belting gives yvou added
protection against road hazards.

5 and remember that vour Firestone Dealer or Store will prut Firestone
L

.":'HIF-H-Hu'll lires on your car, and their convenient eredit terms= wall

h"’-i.‘l'l-'l"' Vs 'n.;-ll'.;ﬂ'iltl"l FVORey unlonm ||‘|'li-

“have a good vacation

Firestone
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This car is loaded with reasons why it
shouldn’t be under $1800.

il Sy |
I TELE

wall-to-wall nylon
carpeting

Whitewall uires

[nted waindshield
Anti-rust undersealant
Fully reclining and
adiustable bucket seats

Sealed lubricaton system

[no chassis lubes ever]

Lp 1028 mj

es a gallon
Up to 94 miles per hour
Lined trunk

Armresis Iront and rear
Full wheel covers

L Init body constructhion

|4 | |l_--T_="| Md ".-'L'|'I|IJ|-H.I.|'.|:';

4. Front disc brakes

Five-bearing cranksnaft

6. Bumpe: puards

17. Vinyl intenor

|8, Trip milgage meter

19, 73 horsepower engine

M. 161 4 inches in length
59 3 inches i wiadth

M. Can of touch-up paint
L love box

%, Toal kit

24 Windshield washer

25 Cigarette lightrer

2 Dome ligh

27, d-spetd synchromesh
LTANS TINS5

5. Curved side windows

9. Parcel shelt

% A0-foot turning cirele

3. Swing-out stde rear
windows

2. PDhonble cdge kevs (g0 11

either wavy!

AnLi-Ireeae

carburetor

L-DATTE

Heavy-duty battery

-point front satety belts

Spare tire recessed in trunk,

Fasernper assist grip

Coat hooks

Everything yvou've just read js
mcluded in the price of the
£1798* Tovola Coroplla

ToxoI



Take an ordinary weekend
in your Beechcraft.
A long way from ordinary.

You gel some outrageous freedom wilh a
Beeachcraft Musketeer,

You cutaway from the crowds. There they are
down below, hemmed in on tha highway, Or
left holding the bag tags In a terminal milas
Dachk

n your Musketeaer, vou make time avery time.
Exira time 1o skin-dive, roam the duneas, poxe
around the bazaars. Or ima to be still, whan the
only swinging you want 1o do 15 1in a8 hammock

You escape often, What used 1o be an all day
trek is only an hour or so in a8 Musketeg:

something more: [hal nameplale on the
fuselage gets noticed. Prestige. No other air-
|_'!|._'-_!'.E Ci2megs gnvwhnere nedr '|'IZ-_- Custom-0ul
perfection of a Beechcraf!
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Fez
onle
Kellogg's® Special K° Breakfast
starts your day with less than 240
calories. You get something to sip,
something todrink, and something
to crunch, 99% fat-free and 100%
delicious. Get your weight control
program off to a sensible start

each day with Kellogg's Special K
Breakiast.

The Special K
Breakfast

4 oz, orange {or tomato)
juice

1'% cups (1 o) Special K
high-protein cereal

1 teay EUgar

4 oz, skim milk

Black coffee or tea

(less than 240 calories)

ss than 240 calories.

NUTRITMIONAL FACTS OF XELLOGGE SPECIAL ¥ CEREAL
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