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L.and of the Generous Sea

By EDWARD J. LINEHAN

EEEATANT DN TR

Photographs by GEORGE F. MOBLEY

L B R BV R PN o L Dl TRt Y T

OOLEN SKY, PEWTER SEA
Wﬂnmewhen‘: above the overcist 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 mensure only by the
space between meals and shuffling changes of
the watch.

Stolidly, Star I steamed toward the cost
of Norway, a hutdred miles east. For atime [
relieved the bearded helmsman on the old
whale catcher's exposed bridge. He stomped
agminst the chill and crooned tunelessly;

“Midnatizsol, 0 midnattssel . "

Midnight sun. Ashore others would 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
HIT listed wearily, burdened with a 63-foat
whale lashed alongside by its great grayv
Aukes. The glistening carcass, quivering in the
bow wash as if alive, seemed determined to
tug the ship off hér course for Tromse. There,
ai the last whaling station left in Norwav,
fensers 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 Sea had

given Star [ a fin whale worth 60,080 kro-
ner—about 55,600,

The helmsman fimished 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, | think. Every vear fewer
whales,” he replied. Like the rust-stained ship,
he had weathered more than twenty seasons
in Antarciic waters, before that distant chiase
ceased to be profitable for Norway,

“We should stop anyway, 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 ?"

good to Norway, and Norwegians have

always respected it for that, *“What would
we be without the sea?"’ another sailor had
once said 1o me “Just a handiul of people on
a pile of rock.”

And now that | bave fAnished weeks of
roaming MNorway in summer daviight and
winteér 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 snowy mountain chains, deeply
fretted with majestic fjords. Three-fourths

1

l UNDERSTOOD, The sea has alwayvs been



s il ||| I loilen | I II .



iEeed Norway, guard Bshiinge hamlet shhoverineg within the Arctie Cireli






Norway, Land of the Generous Sea ;

= oK y-slope or vast vidde-—bileak plateau—

ur liake or glicial oo Forests ¢loak nearly
fourth in contters and birchy scarcely 4 per-
cenl is flal and fertile enough 1o take the plow.
I length Norway spans 1100 miles, more
than a third of it above the Arctic Circle; vet
across it bhony throat, from fjords end to

Swedish frontier, the country 15 less than four

miles wide (map, pues 10-11)

=0 deeply doés the sea insinuate that it
cirves i coustline almost os long 65 Austra-
lia’s and strews 150,000 slands along the
shore. Little wonder that 80 percent of Nar-
war's 30 million people live less than a dozen
miles from sult water,

"The lund divides us: the sea unites,” Not-
weginns have said for centuries, knowing
how sharply peography has shaped their
nation and themsélves

Land harriers long kept the country broken
into petty kingdoms Land hunger sent Norse-
nen veking—plundering—uand colonizing far
corners of Europe ond North America o
thousand vears aeo.* And today farmers from
remote mountain and fjordside homesteads
drt leaving the land for swelling industriéd in
Chslo nnd Bergen, Kristiansand and Stavanger

RASS BANDS and o great parsce hid
B heraldedd my own arrival in Oslo, Nor-
wilh s unpretentious seat of government,
citltural capital, andd largedt induostripl cen-
ter and port. It wo= Constitution Day, Muy
17, the anniversary of Norway's procloimed
mdependence in 1814 after nearly four cen-
turies of ‘Dlamsh role ifollowing pages).
Every last one of the capital's nearly half-

million inhabitants <¢emed o be lning Rarl

Johansgate, Oslo’s abbrevinted version of
Fifth Avenue or the Champs Elvsées. A hliz-
sard of red-white-and-blue flags fluttered as
school chtldrén by the thousands marched
toward  Slottsparken—the Palace Park—for
benevolent roval review., Many teen-ngers
wore starlet caps nnd joked and princed in
eugged runks like hali-broken colts; they were
the russ, students ppbwipating a traeditional

month of merriment and higinks now thad
thetr seconduary schooling was almost over,

“It is like o happy childeen's crusarde, ikke
rant—iz it not sof" An elderly spectator be-
side meat the carhi had taken 'me, correctly,
for an Amencan “Look at them,” He <o
with an almost paternal pride. “No soldiers,
to-gutse Sva okd war veterans with sonr faces
Just children!™
I was s, and fttingly. For all of Norse
anticguity, the modern nation isonecol Europe’s
voungest, born in 1905, (After the break from
Denmark: it took 91 vears more to shake off
utiion with Sweden ) And the most reserved
Nﬁrw-lrgi_arl observes the national birthelas
with a voung snd unabashed fervor.

My curbside comrade (*Larsen,” be sail
amply) acquninted me with the street ven
dors” varme  pplser—slim tender bot dogs
slathered with mustard and ketchup. As we
munched our way along the greening Stu-
denterlunden—>students” Grove—near Oslo
Uiniversity, he odtlined methodically what
every visitor to the capital mus) see.

In time I saw them all: The thowsand-year-
old Viking ships, sweetly curved, eessliell
thin, redolent of vielence and glory, Kon-Tiki,
the cumbersome balsa raft that conguered
half the Pacfic. The sturdy sailing vessel
Fram, that carried Frdtjof Nansen porih
towiird one Pole and Roald Amundsen south
ty the other. All these, | reflected—Norwav=
most famots relics—were things of the seu

There wiere others, of course! the bLrooding
mehievnl Akershus Castle; Holmenkollen sk
jump, paised ke o great broken fishhook in
the hills above the city (pame 13); the art gned
folk museums (pages 520 amnd 420 And the 1
credible fite's work of cculptor Gustav Vige-
land—7 5 acres of controversial unclad bropee
and granite statoary in Frogner Park

Most often 1 found mvself drawn o the
wilerfromt near the Radbus—the Town Hall
— o wikteh the interweanving wales of lerries,
freighters, workbonts, and vachts Oklaites

"Thet tabe = takld 0 “The Yikings" by Howand
LakFhy, Narios sy Geogiiamme, Apeil 1950 '

Caenerations withoul o gape Clonging an o sy stdewalle oosks lairking stibent
wires 4 fnendly woed from a more semor ciben i Bergen, toursr hub for Nor-
wiv's fjoeds Red ciup bdentifics the girl as a russ, a secondury-sehonl siéhbor
amwarking fmal exome Each Mav thé rass lnanch b msonth 'of fun and foolishness
that the rest of the populnee good-naturedly accepts i s land  remarkably free

of spinl tendinns
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Parades — and pranks! Crowds ling
the way as school bands blnre along

(dsln's karl lohansgate om Mas
phniversary of the stening of Nor-
titution in 1814, The

rapitnl = procession heads for the

Raval Palace anid review v Nol
way s ppilar King {page 15) T4

Constitution Day tnigeors antics of ¢
the ru=s. Mannne a *chermv-picker K.

CFIATH uﬂlhan they, e o Hll-.ul iff”, J 1ﬁa| .' .LL:
w & abtatue of 1Rh-century patrig L ﬁ.&l | ¥ £ B
wel Hemmk Weresland Osla s honl N
vimbols emblazon tosseled caps ang 1'

1 sliaclenlt s bac) F'i'E-hl'
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“You look while | mosey around.” A
tncldier finds romping: ro n Chsh

Hente-Unstad An Uenfer, o aviant-gard
nuEeum endowed by the late skatimr =tad

Huc ol the mtdnsght sun glows i a
rested vy FLUS, a Colod | Tt

Final Hourshes |:|:|. |'|.4I|I| CITELMT R S0
[EAETE I FariEnis '
Datensvik of Pt [ e colony 1




the wokld's fourth lurpesa
Warm ocean curnenis
keep much of Maoramy's
ciimuate mild, despite
latitudes egual o, Alnska's
Temperatyre in Uslo
seldam drops belaw 107 F
slightly Jarger than

the Brttsh [alies, INorwas
hos onlv. o ifteenth of
Hritain's population

JHHEI-ITL_H_E!I COANT
and rugerd nkerior
have turmiml Norweginn:

tovwlrel the sen since
prehistoric tmei. Less
Lhisen 4 pareent of th
matinrr s bind bstillnkle,

whitbe the country’s
mretchind Bt ranks as

ANEA: 123 053 migilane midrs
COVERNWENT: Consbitetoedl
ki hy. POTULATION: §9
b mEepcion: Evangelial
Lagtheran fsbite <hurch)
EANGUACE: Ty forms uf
Sorwrsian ofhowul  ECDSOATY
Dadustry amil miining emplons

-

T peroent of work firoe
cetmepper e amil shtpping, 2

pereenl aerruliaee, Hishg, and
lodestey, |4 pescenl, remalpadies.

oy il st g

sty ires, ] st rd
CrTvEs: Oado (capitaly, 487000
Traemdhetrn, 126 S0l Herpen,
LIS, 00 Stavaager, 81,6000
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Thes diste Ve 1000 L €00 44 4 divvovery s howsani] ypdrs g
Stont Ashing boat, powerod Levigthan of one of the mast
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he rephed. “We nre alwavs trvine to it ici oot

ey "l."'I i el Lrancde meoaless .'!'lll |'|'|'| FHE WY

Wil Iy :r_lll'lll-'l'l-ll'l|l|- W hets out
il b i no Jonger compete, we sel

ENeirl Ll il Better ones. Kight now hall
I tonnoage 15 less than hve venrs oid.

[ compete with the world's subsilized
and low-ware fleets, Norway must constantly
1T TV 18s ".'I: I'..ll-_l.'ll'll fresai] ey i

i g el Ehe ulbiquiitons ret-1a el pnrl-
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(g pito transports with Toldinge deck
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ol that can pick up loaded barges in New
Urleans Gindd relaunch them in Rolterdan
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i | miwed bulk-ore coarriers
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fime. Bt | EVHO FI L Fisietie] th
W MEKINE up ol here, coal there, iron
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FEW DAYS LATER 1in & pasture neat
Larvik where the Osloliord meets thi

[ |
ST, | came dcros I LAY IS

ERLERRE It Al 1A i RH LIsiTRE 1L B
il ciallermme ol E planks th ali |
Lrong T the remains ol a Vikimng-age v
Pl Know 1% Phe Minstodd shap
We estimaoti |. & [ PO It Nt
R LLE WY Uil | i
['he hulk T e nmerchantman, 64
0 teel long, probably weecked and waghed

10TE DEr? e LREN e Ceniuriss o BT

I Lkt stp has vielded few artifacts; even

ey Iron rivers | "Ll | .','|||||'|| LN e '=,|- -_
Lk s .-::'|' i "'I_il I:"!!|l"|' FeEmMaln Lo recon
Iruct 4 clissic vessel af the X :-.Il:_-r.l

I SUDDOSE Wi e the only darve-1n exi

VEEMOT T NI WIEY Mr. Chnstensen =i

“orway s national sport lu
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passengers walch us dig’

vidcie it My rentna i toward sarlanclel
thie southland reeton as lovelv as it sound

when spoken in the melodic Norwegian
tommeEue  In stmimer fhas cofstad strp s sul-
fuzed with warmth and the faint aura of
forgolten grindeii

Ouiet towns like Lillesand, Mandal, and

Farsund, with their narrow, crooked stredls

andd wwHite-puintedd
clouds ol canvas, for these Lilliputian ports
Buistled durine the are of sail Here, (oo, 10
|-I:'--|'- voung rvers tumble (o the ses, mnd
Lhousands of sKerri rocky 1slets—shelter
trangut]l coves and beache:

III. I et LG S K CS TR i EMby Lol
ne thot the rural oomulation of the south
coast 15 shrinking, and indeed 1 passed a few
hoarded-up farmhouses along the wav. HBut
i OWwWelrly WWOTSE IDmEne- I0r sun -_'I||
seenery won b et Serlandet sleep: vacuhion
huts abound, and campers' colorful Lent:
spring ap ke wild Hower

[ fSsUre everyone access Lo nan unspoiled

nii=t. o lnw orohibits new butldimmes within

0 meters of the shore. By tradition, camper
anel hike ORI ITEEEY Wi infenced farms

| L il " { | | i
LIl ANy TS OW ADLsE e riviie sy

i Wibs 814 risivd. o o Sunda iernadn 1n
Saclandet. by the number of picnic partes |
azsed] near the edee of the rogd; they coul
rasilv have chosen more pleasant and seclude
enols. When | mentioned it later to a Noj

wiean friend, he lnughed
1 woauldn't do to boast,” he said, "but on
can't help it if others see the family's hra

Curnine around the southern bulee al Nore-
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'hink of 1t 80,008 peopie amnd only Lwo
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Lered] o 14T INE Earer LY B S 'I'l'l'.'
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Wi drove o shorl wav out of town ta
windy knoll above a broad Doy thol opens on
kI sty | | 115 W .rl ||_"'l'"|il"| LT R 1
Crapciad paeee of Ssorse history was wrttten

He thout A0, QN Harnld Fairhatr en-
TITLTEL her Vikine chieftam 1 o climactt
sen battle. A seald sang Lhe woll-coatier
wirriors howiing, and the irons ciatiering
When the wild death sounds had stilled, Har
(el I LG LRE rsl LIrd I|'|||'||.|I REIR"! 1

. 4 | : Ei |

i I il reth

A Fls- pving king. cent inETati
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i Nl sesr @l | i - | - Drepressed, | follo Fe 1 TIngE 1 i
erabied —Nr, Herstad led me to the Christim L benedichion of steam, a K aced on L
Hiellaned fish cannery, Norwav's largest. T h il o trademarked paper shrowd bearing
rompiany annually processes =ome 70 millior stern visage of king Uscal il thi can was
tins of the savory sgrdines Heid bristimag onsigned with others of 1 Kipd (o2 i
Impressed as | was with the huge, spotiess  board carton, Ocean-going freighters calling
it I found myvself for the firdt hme con it Mavaneer wWould carry them to SSEW York
idering a Norweprian sardine’s true sacrific i Svidney and Hone Kong and Tok
n the douehy altar of o cand The sea @veth, and the <ea taketh away,’

[his eraceful silvery creature, | reflected, 15 1T muormared, and Mr, Herstad glanced
racely wrested by purse sene [rom Lhe sea ooddiv. 1 cleared my throad Lt s go ook &l

Impounded (by law] o alock seimne near th the shipvard,” | sad

digestive troct. Scoop thoarel 4 Treezed FEVEDORES swung my car aboarcd the
ar]l e thdv-whtte s a hosoital -;|:!I_ | b M~ Shavanpger pm il e Tl
little fish succumbs 1o instanl, mpersona narcariie, and copper tubing. The tri
refnigeralion w hite ship tooted once and satled into o linger
|_| NUee stNTare ITeeEFers v hicl |-:--§ t g M sunsel Lo Lhread s an LIEN e THe T yved

witure of the fisherles—tone ol sardines awidl “T don't like to bogst,” residents hive bewd
the final rites In their ey slabs they huddle known to sav, “hut 1 do come from Bergen
and intertwine. Released ab last by thawing Whether influenced by geogrophy, climat
Irl= il -.l._-_:|-|'.'||;-: sprrender thair scales. L | W RsEaTy or il Ehre e rgenser

e unbiema: "|l'|| isrenel Haa ofivevor bhelt stanrl .||l-" sret 1 the mioee T ¢ adenc
bhivond | L T E ||.:,_ aere sl pwerp aof thetr <peech

L hroueh the heads, hall a hundred in a row A phalanx of seven mountains crowds Lh

roCession throdgh smoke avens Eniure 7t 1 o FORLL M i1
[ uef executioner,” Mr. Herstad smid (o England the Continent than to )

ra REINE My own stlemnily. A W i Chndy 10 1909 dirl a ratl I Aty link the tw
] koife blade, o Lating a regl i rugeed 1 ipart. Winter smows

ent of cmaked <ardine< at o <trok 1l close the matn connectinge highwa

Thes with nervous: moblons, while- As for the wenther, some [oreimers com
smocked women tuckerd the abbreviated hsh plain, but Bergen's youngsters play thetr sid
nta httle aluminum tins Norzles anoimnt witlk games 1o shckers; obihivious of the ral

|'. PO essiiin Wit PESTLISE =1L i il I % e 1l 1'.|. (L |'| Fee VIS were wel fnes, ant







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
it in 1909, cosmopolitan
Bergen reflects the flavor of
trade ties with England,
the Netherlands, and Germany.
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Caught in a melodic spel
ors hoar the music of Edvard
i at bis beloved home, Tl

igen—Hall of the rolks— st
optsile Bergen Recitils there eash
Tune rocall Grieg Wn ifformel
el concerts, when He e com
panied his wife Nina o= she sang
ot e hgel writtices o her, Ib
thee villa's quoet setting the 101k
IR IMTEEET [oheiTin Hfrs{ro-
lin for such works as his Peer

Givnd Swite, world-famed che 0l

o believe the tade that a Berven businessmuan
VEATS A0 wds procliimed g pubihic haear

ocise Be inssted on walking seodhonl

umbrella. thereby frightening the drav horse

iergen's charm I coald not dispuote. The
city was celebrating iis 900th annsversar
Wwith a musie festival that metudded concert
at  Irolilbaogen—the oneerbread -trimmed
Victortan villa ol Edvard Griee, Norway'
[oremost composer (below, righil

In Norse mythology, henutiful maidens
the Valkyrics—nde swift horses and condduct
s Beroes rom e Gattleneld to vathall
Lochay, in trime Dlue coveralls, they ride spoul
terine motor scooters anid lead confose] fol
rign motorsts through the streets of Berged
A marjor ol company provicdes the servic

My youno 1'-.-.!|'-:_'.||| wore wheat-coloredl
Bruels that eeludsed to be confined beneath et
cransh helmet, “Ja, Brygpen,” she <aid with »

riechl smile Y1 show vou—aist follow

Aiter several bhlocks she waved toward may




destination and wheeled off to help someon EVERAL APPMHUNTMENTS called mi
vl e Had 1 beern a Vikine vael 20 asram—I| hitck Lo (=shie Az ] drove eastward iwlong
would cheerfully have fallen before a battle- maenificent Hardangerfjorden, 1 passed

owe Those birndds o Yool bl wirkmen bhlastine new funnets throuenh Bh
kine (] Kvere, 1t 1= said, founded Ber cliffs. Near Eulfjord I stopped to chat wath
ren in oAy, 1070 bul excovabions at pictir: John Myklathun, a wall, wWwciturn man who,

S| LI Hrvereen FT8 ':,-'=: i % lave revealed NEE Many NOrweglans, li'l-:."l':l' LA T E
TN il aettlement oven  earil [ hi with ancother means of hvehhoodd, Uswally ot
e we el Lh ldler Bereeni bhecomes, i is {ishine or {oresteyv: Mr. Myklathun teaches
nivor ance remarked. Y“Since excavating is chool His ten-acre farmstend—a fairiy b
P e O EMSIVTE, | 7 At that L el holdime—produces mostly hay anid (ol
e of Bergen | mutter of finance | asked him about several farms | had seen
Dhesnite halt 2 dozen disastrous hires throueh perched on an impossible slope across Lhe
the centunes, the old wateriront area st Eidfjord, acces<ible only by boat. “Thev are
Feserves L I|l.|'.'. imbered antigu '].I.'.--' ot wiorked now.” hi sad '|".'l..-.|'ll m Hor-
ol the Hanseatic Leapue—merchant-monop- ren hnve bought them for summer place
plists (rom north German cities who oom Was hi SOTTY [0 S8 Lhes choneer

naterd Norweman trade belween abotutl AD ‘i ol In pliaces [1ke that,” hi "|'|"'
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15,000 reindeer still ronm wild—I encoun-
tered another motorisl standing beside his
car, miles from anvwhere, T pulled up,

“Kan feg kjelpe Demi?™ 1 asked in my frag-
mentary. Norweginn. “Can 1 help vous™

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

| gozed at what had held his eve: The great
Hardanger Glacier in the distance hod turned
1o i sheet of malten gold i the alternoon sun.
Norweglans seem never oo busy o admire
their surfeit of scenery, 1 reflected, and lin-
gered there, just looking, for many minutes,
Al last another car drew up slongside.

“Kan jeg fifelpe Dem? its drver inguired.

“Wrei, Lok 1 said, gesturine toward the
glacier, and drove off. He, tog, stayed there
drinking n the view, and, for all 1 know, the
chain went unbroken until T reached Oslp,

WO YOUNG GUARDSMEN with

I plumed hats and shouldered rifles paced

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

His Roval Highness, Crown Prince Harald,
hid a busy schedule occasioned by the iiness
of his father, King Olav V. (page 15), but hnd
kindly grafted my request 1o be recéived.

A tall, strong-jawed man in his early thir-
ties;, His Highness wore a dark pin-stripe suit
and an admirable tan from sailing on Oslo-
florden. He excels at the spord, having twice
competed in the Clvmpics, amd he spoke of
his new boat—a Sollneg-class racing craft,
nbout 25 feet long, designed i Norway,

Among many other things, we discussed
Norwegians' love of the outdoors and thewr
national character, which His Highness found
saomewhat similar 1w that of the British, es-
peciadly in their sense of humor. Throughout
aur hour-long conversation he spoke in flaw
less, unaccented English; durning the German
occupation in Warld War 11, he spent part of
his bovhood near Washington, D C

When [ asked what major problems face
his country, the Crown Prinee cited inflation
(about 4% percent a vear), the influx into the
cities of people from tural wreas, and pollution.

Sometimes in winter, he said, the snow is
gray from industrial fallout from the Con-
tinent, so Norwav's pollution is really inter-
national Once, a Tew veurs ago, the snowlall
was reddish, tinted by sand blown all the way
from the Sohari

Il Norwav's problems nre similar to those
of other countries, they seem less severe than
most. And 1 could find only one that pro-
vohed more than mild controversy amopg
phlegmatic Narsemen

It is an oft-told joke that "evervone in Nor-
way speaks at least four languages,; nnd three
of them are Norwegian” For vears debate
has sounded in the Storting—the Parliament
—over Norway's officinl tongue

The maost commonly ased language i= Riks-
midl—also called Bokmdl—bhbasically Danish
in root Many Norwegians, however, prefer
not to be reminded daily of the “400-vears'
might,” when their lamd was a poor stepehild
of Denmark. They advocnte Nynorsk—New
Norweminn, bosed on varions regional din-
lects—which, paradoxically, is closer to the
old Viking tongue. Still others are crusad-
g for an amalpgamation of Riksmil and
Nyvnorsk, called Samnorsk. Most newspapers
publish in Riksmil, radio and TV stations
broadenst a portion of their programming in
Nyvnorsk: both ore officinlly recogmzed, and
both are taught in schools,

“But even the teachers who instruct pupils
in Nynorsk go home and speak to their fami-
lies in Riksmadl,” =aid a hitchhiking university
student T picked up on myv way out of Oslo
“It s silly, the whole thing ™

He left me at Eidsvoll, where Norwegian
statesmen wrote their constitution in 1814, 1
continued wp the 60-mile length of Mjesa,
Norwav's largest lake, then up Gudbrands-
dalen, the lovelyvalley that was birthplace of
Peer Gwnt, dramaitist Henrik Tbsen'’s rascally
anti-hero. Long into the twilit night | drove,
enjoving the brooding beauty of the Rondane
and Dovre Mountnins, Mv tape recorder

Side road of the sea, majestic Gefrangerfiorden thrusts between steep-walled
motntaine Bevond a resort hotel waits the German liner Hasseativ, one of o fo-
tilla of European crurse ships that ply Norway's fjords Iee-free the vear round
becanse of warm Gulf Stream waters brought b the Norway Current, these arms

ul the Atlantic serve the nation as vital highways
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o powerful maegnetic held 1Trom the electnica virtually all such costs, gpmd emplovees whirle

current surging throueh the furnace HE drfaw S0 percent of thear normal pay for
[he sunndal smelter—owned jointly MEErEY @ vear. AClberal pensiomn plan prosiolesy
the Aluminum Company of Canacla Lid, and roughiv (wo-thirds of a4 worker's £alirv upon
the Msorweminn Lravernment—eamplovs about refirement. Low-cost mortgage loans make it
[, 100 people. Ther workmg conditions are  relatively ensv for Sunndal’s family men to
lamiy typicid of Norway = modern inddustrinl butld their gwn homes. amnd the compan:
tv, which stresses social welfire provicdes nedt bachelor apsertments
Wiages pveraee about 35,000 kroner (55,006 “or can i o man be la if o nutomal
1 vear—somewhat above the national norm eliminntés his ol snid Mr Serum. “By ou
Wworkers receive four weeks' pad vacation, apreement with the Inbor union, se mist
andd arg entitied o three of them during the retraln nrmn strikes i ths e FRIATILEeG

cesirable spring and summer months.: Hos=  country are all but nonexistent
alization and medical  insurance covers All through the vear ships sail up fce-fres
sunndalsfjorden with aluminag from Juma
and Guvana, coke from the United States,
and crvolite rom Germuany and Italy. They
lepve with 120,000 tons of aluminum billets
ingots, aned sheets annunlly. Norway fornshs
morie of the row matermgde—only skilled labor
ind electrieih
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Fansporiation also croadles a multifods

lkes and rashing Iriams=, Many formers
waterfalls now ship submissively through pen
ctod ks andd turbanes, and this abundant *whid
s I'.I- irpsticall LT Y FILe It

ne-nld hsh-forest-gnd-farm sconnniy. Todls

manuincturing hepds the I
searly halt of MNorwav's hyvdrmelectri
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dlalspra—electrometi]lurnnea LThi plectri
chemical industries whose products  rong
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ALF A DAY'S DRIVE separates the
tick=s of Sunndalsera from the spires
ikl :""-,:-__|!||-': ;||I|||I i -"'..Il"||! |

Lional shrine, where 1S KIings are ¢ rowne
burted-—in Trondhetm. This busy port and
lormer capital ity in the heart of the Trénds
g MErel 1= a4 nalucal Eatbwiis ELWeeh
narth and south Norway. Here | turned inon
rental car and Bew north abowve sullen cloud
pieErced by sHawy peaks

We are now crossing the Arcte Cin
the piiobof the > AS jet announced, nnd shorth
w0t down at Bode on the cosst (mag e 11

I ¢lebarked to wvisilt peartby =alistrigmen
Norway s most Tnmous tidal race. Coalfish,
orwemans call pollack, congregale here
vast numbers, and I watched anglers houo
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currenis somelumes reach 16 Ki .. andl baoal
men warllv =kirt each swirline smalstvgm

"-I'Ii.[IHIL'IIl lr markets -|.||1|||J|_i ||4|_' ".H.IJ[!J_I_ Wialehing thisq IIII.'.|'|-|I|- eddchies. 1 foune o



Wk 1t E 1 11 i ' -IE_ | Fi
tEsCuUue Ang (£1rri e Creanture Hhal || A L ol §
cleath Lo

L ':-l FTIEAn Wi =&40= 11 -"'-._|' ETH :|1-"\-||I|-

MO AITWAYs DEeEnEn el A = tasy Lo

thom how peasantiolk of generations past

LTINS eariul man-kilhing Pl

(BTN E AIMGNE TOss =i ||| Il..|_|||._'- iBF 171 1
ITiEs1 Hawlovws ol Lthe lorest

| learned about trolls from an uniikels

wrce: & sandy-haired Norwezan army offi

r with the soul of a poet gnd the surnami
fasScol. Maj. Henry Crawlord-Currie was
driving me o Bardud Morwavs defensge
neatguarters above the Arctic Circle, fo
briel visit to Brgaden Soro-sorgpe—the
sorthern Brigaid

‘A, vies o gashed] about trolls.” he said.
il a osmile softened his aguiline profl
“Trolls are usunlly very laree, ke vour eiants

und verv el excent 1o other trollss Thes

o Lhieir o | | Ll MOuniain
F el 1 il i & sadrl, thiad
.'.I|| I ETi _I: | IOLTE 1 ThAY Lake a2 ci't
tury . L gel a regl =mame are as ol
-Il:l i I g i i Tiirl Drutasmnas Lrone il
i i i & il 1 I
Ll L LR T l L
Mawr Urpwlorl-Curme told me the tale of
lirm hov, A<teladden, whose hife was al

ke in a porridee~eatineg contest with o hue
rkl, " Askelndden ¢leverly concealed a ruck
<k bepeth has shart, a powred the porrid
nba 1 whals pretending to eat. When the
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We drove
headguarters at Bardufoss, astride the narrow
mountainous neck of Norway, Here stands
the mam line of prinast il

through the wates of bl

tlelense deains
altuck from the northenst, across the ATETA
wastes of Finnmark, which stretches to the
Border wath the soviel Umon

It 15 also a training base for army recruits

miost of whom soend © of their 1.2 months of

=]
compulsory service here
ol them like it

Froverad, told me

“Few the brigade com

minder, Col  Iva AT
dicliv, “We are not a malitaryv-minded people
and this s tough country up here, especiadly
o winler. Sul the troaps accept 1L as a chore
that has to be done

My arrival comncided with a hrigade dress
piarade on the broad arstrip it
As | watched Norweglan et

Concrete

Bardutoss
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and infantry pass in review, 1 was struck not
by spit-and-polish elegance, but by a maore

impiressivie air of edse, the swimnegnof conhdence

ECK HANDS anhoard Star T showed
the same self-certainty as they cast off
from the whidme station
And for & week [ lived the hife

i ol i
I FOoOf] weather.

s kelnnn
near Tromsg
of o Norweglan whalenin
i life of numbing boredom spiced only by the
infredquent ghimpseé of o distant, elusive spoat
[ unkind seas 1t s a cold, wet, prtching mishi-
mare of grasping for the next handhold

As the nizhtles summer davs slid by, &
varde sense of urgency wrew aboard Star L1

The ship was fueled and provisioned for ten
should return

davi—a costly vovame if wi
emptyv-banded. 1, too, found mysell scanning

[ I'rr.':'-'l-h“:'-' Tli'l.'l'l' sitql Tor hours on L"I_Il'l
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CRASHING DOWN from
mountaing near Stalheim,
Sivlefossen explodes in a
misty drama that dwarfs a
spectator, Countless lakes
and huge glaciers send
thousands of slreams
plunging toward the sea,
creating the kingdom's

priceless wealth of
hydroelectric 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-
caes up from the depths, and crewmen made
it fast alongside. Olav plunged a hollow lance
into its vitals and pomped in air to keep 1t
afloat Throughout the drama, aside from a
few terse 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.

Blark smoke smudged the sky as the ship
headed st 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 Ue food fit anly for Norwav's mink
farms, Instéad of a beef-like delicacy.

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

some 38,000 hnked to the mainland by

Norway's longest bridge. But even more
impressive is Tromeg’s roje as the gatewiay
1o the Arctic

It was from Tromsg in 1923 that Roald
Amundsen, discoverer of the South Pole, took
off in a seaplane to <earch for a fellow ex-
plorer, Gen. Umberto Nobile, missing on a
North Pole dirigble flight. Nobile later was
found alive; Amundsen never returned.

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

A friend of mine, one of Norway's hinest
yvoung journalists, inally gave me o clue

As we lounged before a crackling birch
fire in his vacation cabin near Oslo, he told
me of 0 narrow escape he had had while div-
ing 10 search of an old treasyre ship in Trond-
heimsfjorden. Overcome at great depth by
the deadly lethargy of nitrogen narcosis, he
barely managed to fight hiz way to the sur-
face. Yet the memory seemed more to ¢late
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 months luter he wis dead —eéntangled
in the wreckape of 0 Germuon ship at the bot-
tom of Ozlofjorden. His legacy (o me was a
brief but valued friendship—and perhaps a
rare insight into the nature of Norwegmns.

Dr. Tom Andersen gave me another. He

Tﬂnms_ﬂa IS AN ISLAND CITY of
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is a vouthful-looking psvehintrist, Chet of
Male Therapy at Tromsp's Asgard Sykehus
—a modern mental hospital 'that serves the
215,000 people of Norway's northernmost
counties, Troms and Finnmark. | asked how
he would churaclerize his countrymen.

“We are overcontrolled; we restrion our
smmiles and our anger,” Dr. Andersen said
“We are basically skeptical, vet we feel secure.
You fnd little bunger in Norway toduy.
People have enough money to live, and their
mirdical needs are met Perhaps that's why
we are quick to sympathize with others—
we're always sending aid to victims of fioods
of famine somewhere in the world.”

1 hat seen Norwegians' deep affinity for
nature—the lemming-like weckend rush from
the ity to the mountain hut and hking trail,

“T think it is because we depend on nature
s0," he said, ingering his brown beard. " Na-
tire can be very hard to us at times, 50 we
must be able to interpret it, o know every-
thing we can about it

“Up here in the north,” the psyohiatnst
went on; “the people do-as nature does—sleep
in winter and awaken, very suddenly, in
spring, like the flowters. They nwaken hun:
grv for warmth, for the sun, for work, for
living. Qur vear begins in the spring, when
the dull time is over.”

LL OSLO had been wrriyk for weeks
A when I paid a second visit to Norway
in Fehrunry. Sunshine had been scarce
enogh, and the muddy trench of new subwiy
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-
hile snowfall since November. Until now.
“Yesterday,” my taxi driver suid, 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
(slo it approaches a religion {pages 12-15%
Little wonder. Oslomarka—a hilly belt of
lnke-strewn forests and farmiands—sprawls
over 460 square miles, almost all of it within
citv limits. (On a sunny winter Sunday yvou
can find upward of 100,000 skiers, more than
a fifth of the population, out on seme 1,200
miles of trails around the capital
While the city worked and waited for the

“Archeologist Helge Inpstad wrote “Vinland Ruine
Prove Vikings Found the New World™ for NaTionaL
Grocrariic, November 1964, Thor Hewerdahl, ol
Kon-Tiki fnma, tokd of hiz subsequent reed-ship Atlantic
crasing dn “The Vovaee of Ra F7 January 1971



witekend, | reacogusnted myvsell with s
i with  hearty  Norwegian  foods, and
wiirmed agmn to the charming phrase e
L literally, “Be w0 good. " Norweginns
anfract it to o chetry “5gae!™. and use it
sy “Mov I belp vou?” “Here vou are!™ " You're
wislcome! and Y Mioke vourself ot home!”
W hen sunday dawned, late amd gloomy
crowds converged on the underground tram
stnhon Behind the Sationd Theater. Fhey
trappicd their skis outside cach tram until
i brnstled HKe o parcuping
Most Norwegans are cross-country skiers
vho eschew chaor lifts and rely on light skis
amboo poled, and thetr own goid legs For
n ninskier fiki I'.I_'-'-'.I' there 1= nnlv ane way
bin | oep WUj '.'.'.I_': |EII,:'I in '|||_' I_'.il.- af (<l
marka I swallowed my prde and took i
l""-:l.':!i' ]'l'l'!!:-l"' eLeren lram’ Lerminus, tTwo
vounge sk patrolmen, Enc Bustad and Anders
lorp, wailed with a quartet of Eskimo dogs
and their réescue sléd 1 climbed aboard and
e lurchied of
115 gray, steely day e Iresh

N I -y LI} | ] '} ) ]
sOWIAL gieamed, shagey hirs sl el CIear

Even on 1

shoulders under heavy whits Eiuiitlets. Anoers
trilleed softlv ke a Bird, aroinge the dogs ap
hill. The trail rolled and twisted, and in min
utes wie might have been a thousand miles
PO Sy W e ri CXOEnL 1o Lhe sKiers

[There w ere old Ones,; Young ornes, |"'I|'!I"-.

whole families with rucksacks; occas
| father towing a tol on i hittle plastic 1ebow-
. T he _.-|l||'|| '_||||'ii silently, saving breath,
it shd down around sharp carves with the

skaling turn cross-countiry sKiers use. | ypl-
.:I'. !' L |||||| RES '|'||" SO R O !: K

kilometes } miles—that da
Most politely refrained rom stanng, pr
sy rming me, sitting atop the racking sled, Lo be
in accident victim Doe teams pick up eferht
or ten fracture or heart-attack cases in Oslo
kTRt O An Averase weekenl
Butl oncy 15w rested the does, a lad ol
iEht or so gave in to o cunosity. “Hoya fun
fel hrendl med ham?™ he nsked in o small
vorce, “"What happened to hime
“Tell him 1 broke my back but I am oo
instructed Anders,
donned the brave, crooked smile Humphrey

rorart ||'I'I| LD WY WheEnsver e 1ooK 4 hiul-

[Irektel b e down

=1 1n 4 Dad place

| 'he bov s eves widened wonderfaliy as wi
tork off down the traal. 1 didn't feel half a
rutity as | should have

I 1t le<s hiehthearted n tew diave lpler as
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Lapps depart for greener pastures

R‘Il"ﬂ:!i DU Lo aemewy brek, Norway, They travel by sledd
g hend of 1,500 roindeer skis. and aon (oot cimping in
awails marching orders near  teepechke goalies (left) Here

Kautokeino, 170 miles north of Lhe pomads load provisions on

. the Arctic Circle; o herdsman reindeer sleds Tor the e
— B : riching a motor sled tuims hack Joiming a Lapp family on its
dravs. Thetr destinathon: sum-  trek W Arnoy. photogragher
mer loraging grounds on the  Maolley survived a hazardons
iBle of Armey, & month's jour-  odyssev that included a near
nev—inclinding a chilling Gord  fatal spill from an overiurmed

sWim—an the north motorboat, He aleo endured wi-
For centuries Lapp families  seasonable late-spring blizzards
hove migrated with thelr rein thiat engulfed herd and herders

deer to and (ro arross northern in & white ﬂlﬂ:".-ﬂ'llllrl'
















flag that murked Januy's longhne, laid the
day before. Einar engaged o winch that led
the line into wooden tubs, and leaned over
the side with n shart-handled gaif.

Every six feet a hook emerged from the
sen, some bare, some still baited, some tug-
ging reluctant brown-green cod up from the
depths. Most of the fish Einar flung into the
waoden bins on deck weighed 7 1o 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 Blank-eved
and frocen.

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

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

When the deck bins filled, Heiberg began
pitching codd into the open hold, T calculated
the day's labor of & Lofoten fisherman. Some
3,600 hooks; four miles of line to haul. Four
miles of lreshly baited hooks and Tine to fay.
And then cleaning the catch at the fish-
buyer's shed. Tomorrow the saume cycle

As the Iast tubiful of line slid over the stemn,
followed by the marker buoy, Einar swung
his arms, fogging his sides. “Ja, fine day,” he
siid, contented, I knew he did not mean stm-
ply the ton of cod he had hauled aboard,
although counting hyvers and roe the cich
waoild bring nearly $300.

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

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

"You love the sex that muochr?”

“1 ¢ould not live without "

feel the same age-old bond. The sea
grips Norway's northernmost and Jarg-
est county (bigger than Denmark) with fve
great fingerfike fjords It Jevies itz wintrv
price in ¢old and darkness. bul offers liveli-
hood to those sturdy enouzh to dwell along
this wild, bleak coust
Seviera weeks before D arnived, a storm had
driven dozens of hshing boats into Hon-
ningsvip, near North Cape. When it abated,
they went out o5 a Heet and struck an in-
credibly nch shoal of lpdde—a little Arctic
fish related to the salmon
In a single day they netted 700,000 hecto-
liters—about 70,000 tone—of fish. Some boats<
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THF. FISHERMEN OF FINNMARK

had to aafl hallway down the Norwegian
const Lo find factores enough o process the
hage catch into meal and oil.

But Finnmark in winter wears another
fuce, and one must turn south into the vast
snow-blanketed plateau to find it This is the
land of the reindeer Lapps, an ancient, enig-
matic people who speak o tongue related 1o
Finmish anid—curiousiv—Hungarian.

Among some 10,000 Norwegian Lapps, the
muafority have alwayvs lived along Finnmark’s
seycoast and rivers, kshing or farming. But a
handful of nomadic Lapps still follow their
reindecr hierds on twice-vearly grazing migra-
tions (pages 34-57)."

In Febiruary the reindeer Lapps center on
Kautokeinag, and in February kautokeino is
it Christmas card no one can bear (o take
dawn from the wall Framed by yvour hotel
window. a scattering of snow-roofed howses
—pamted red, or blue, or yellow—lies flung
across a wide, white villlev. In the motion-
less morning air, smoke stands like tufts of
cotton tucked mto the chimnevs, And at this
distance moving figures seem oddly, cheerily
gnomelike.

Step outdoors and inhale: An oy blade
probes the lungs It is 30 degrees below zero,
Fahrenheit. Tt can reach 50 below

Gio down to the town and mingle with the
Lapps as they bustle about Saturday mori-
ing’s business. The impression of gpomes
persiets, for many are short and walk with a
riojling gait. The men in traditional garb wear
o handsome blue tunic-like jacket with red
embrotdered trim, remndeerskin boots turned
up at the toes, and cvlindrical hats streaming
multicolored nhbons.

A red-bunmeted woman vanks the starter
cord of 4 motor tohogean, and it snarls to life.
A similar machine whizzes by, towing a shed
buill—who knows how long agof—o be
pulled by a reindeer, Five Lapps, resplendent
in red and blue, pile dut of a Volkswagen at
the tiny post office to collect thelr mail

A wizened elder in reindeerskin leggings
nods gx he pushes poast on o little kick-shed

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

His Norwegian, too, 13 mited, but at [ast

it 15 clear that the reindeer are {orasing far
afteld Sedately he kicks off on his sled, a

*The life of these roving people v descnbed by phos
ographer George Mobiley, m the recent Natlonal Geo.
praphic Special Puhleation Vasishing Pedples af the
Earth (available Trom the Seoety for 2415 plus postege)
andd by Jein and Frine Shor in " North With Finland's
Lappis GREOGCRAVHN, Augutl 1954



plastic shopping bag slung from its handle
Urive south lnoking [or reindeer, and fnd
patches of snow they hove tramplod in search
ol moss, and many tracks A ored Jox stares
msalently, then trots into a birch thicket. At
the little customs post that marks the Finmsh
barder turn bock, defeated. Mo reindeer
Later vou meet n Norweoman Alr Faorce ser-
gennt from the nenrby rdar station nnd ask
if he speaks Lapp. “Uh no—4 15 much oo

diffhicult,” he savs He tells vouw, though, that
hautokeino means “halfway between™—that
15, mudway on an old reindeer migration route
from Sweden to the sei

Look ngmn at February's Christmas card,
and see an old, stranee culture overlald with
skimobiles and autes and television antennns
sprouting from Lhe rooftops. A 1 ippwears
that Norwav's reindeer Lapps are, indeed,
kaulareino—hallway between

AN LIVED IXN NORTH NORWAN

At least 9000 venrs apo, artifacts

found near Alta have revealed. Yeu l
saw no buildime in Finonmork more than 25
venrs old, The parfadox s rooted in Hitler's
invasion of MNorway during World War 11

Cn o Aprl 8, 1940, 4 column ol warshijs
steamed up Oxlaforden. Surprised shore bat-
lerie: mannped to simk the heavv crudses
Biicher. (That vessel strock the Third Reich’s
ronic fmal blow 30 venrs [ater; tnking the hie
of the courageous Norwegian Journadist-
diver who was my friend.)

The Wehrmaeht wnthcdrew {rom Finnmark
in 1944, burning all that would burn and
leveling the rest MNot even tele
remained stonding to greet advancinge Rus
sian troops. And that s why Hammerfest,
Alta, Laksely, Kirkenes, and dogens of other
northern towns look neatly planned and new-
Iy budlt. They are.

The Russians too withdrew, in 1945, But
one still tevls their presence inwooden watch
LOWETs NEenr 1|'Il‘ LRI =TTRA Rl town ol l":.“':l-.'l!'-
nes. When | reached a gate across the road
andl o vellow sigm, that proclaimed "SOVIET
SAMVELDET —Soviet  Unlon—the birch-
stippled snowscape rolled onward towsard
Murmansk, & mere four-hour drive. BHut 1
had reached the end of Norwav: north of
Nome, east of Tstanbul

Dioes the proximity of the Russian border
worry the people of Kirkene<? 1 asked a
workman at the A/ Svdvaranger iron-ore
concentrating plant

“Nei," he replied with a covptic Norse

hone poles

Lilliputian Hensers cul up an ocedn
Cralliver at Norway's last whaling - sto:
tion, near Tromsp The sperm whale's

Sl-fon onreroes will vield o) (rom
blabber, inimal (ood, and fertalizer; Nor
wegians do not et sperm-whale meat

In vears past, Norae whalemen fanned
ot jrom their Dords 1o eartirs far cor
nets Todday they have all bt given up
the chase [or the leviathans
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Neadition and transttion: Pancer
fwirl af Dlos Norweeman Folk M

rum, epen Wearinge 4 ir=uve -'--u'l ':!I

the nationa winke (led Hirhla
emthradered waith désiens that vy
Fr gl ey L glley, f b fid -
D worn on specind ofeEsnn

M the Folk Museus (ster

covstmcted]  fos bankchings  nestied
it erdss o Ve nrovides sy
hentic =ettings for stordy  peasant

prmitire, miricale apestnes, painted
e clrved] altirs, and colorfully de
grated brdal ches

In a mure modern settinge (above)
i ptiractve hlonde fwasts to rocd

nvihms in a Bergen discotheque

wisdom, “we-oare too near o Dbe nervops

Vhev are nol a nervous peaple, these Noa
wepians. But inm o ways they are eminently
cautious. "Praise no dav untl evenineg, no
wife before her cremation, no sword il
[l_';-l|'|| i !I|.|I|| elore Marriagye. no Ioe L
crossed, no ale tldl it's drunk.” exhorts the
Havamal—the ancient savings of Chdin

“And no ooil till i's in the refinery,”™ 1 added
mentally as 1 alighted onto the helicopter
deck for o look at Ocean Vikiag, on the hinal
e of my NOrwegian Journeys

This huge drilling platform, Hoating on
ereal half-cubmereed pontoons and anchored
|85 miles off the coast 1h the Norwesian
sector of Lhe wintry Narth Sef, was prepiring
[our holes for an imtiy production of 40,000
barrels of petroleum o doy

Dizcovery of Norway's ganlt Ekofsk of
eld had been announcesdd by the Phillips
Petroleum Company in June 19700 1t man
contam n= much as a billion barrels of re
covierable oll, and hv 197515 expected to vield
W0, 000 barrels a'dav, twice the petroletrm
NOrway now consumes, i addition to rich
rovalties and tax revenues, Ekohsk could lead
to a brand-new petrochemical industry, And
ail exploration flong the country's caist has
sCArcely begun

Yet o mv travels | found MSorwemans hrim-
v heeding the Hivamdl

| recalled a clothing manufacturer i
Maolde: “We are not sheiks, vet.”

v waiter in irondheim: “Well, miavbe I

orond], but can they zet it out of the send

v\ summer hiker on Hardangerviclda: ¥l
think it will mean more taxed, ssmehow”

A rown pronce in Uslo’s Roval Palace
Perhaps it 15 o little doangerous to gel somis-

thing for nothane.

LUSTERY 5KY. PETULANT S5EA, Un
the long flieht from Ocean Fikene back Lo
stavanper, thehelicopterlurched througl
wnovw agualls and probed low cloud banks
The MNorth Sea was serving nobee LAt i will
nol  surrender its riches easily. Earlier a
winter storm had battered the ng, butlt iy
(xlo and now manned mostly by MNorwegians
Wil GE-Todil wihves
But, 1 reflected, this 1= the price SNorwas
bl Ve EXpecin | L0 Yy [0 IS Serneronl
harvest from the sea: a fair exchoange n todl
hardship, respect, and no little danger. And
= pvery Norwegian knows, nature—at nnce
harsh and beneficent—demands no more, no

les<, of man than thal []
a4






Natures
Night
Lights

PROBING THE SECRETS
OF BIOLUMINESCENCE

By PAUL A. ZAHL. Ph.D.

Eiice ormmklerl mto a prowad emn "It 15 closer
. than vou think—just there, aecross the creel
Mothine specind, sire nothine e i that 15 ot unth
mightfall, when the Redp-elip start their happy tims
| am an inveterante Areflv-watcher. My preoccupation

"rl1 HE FIREFLY TREE?!" Ahmad bhin Khamis"

vith bioluminescence, nol only in firefies but also in
hunidreids of other organismes—ineluding fishes, squids
nd mudhrooms—his led me around the world, This

me my guest had brought me to the State of Johore in

| . i i
'-|.II.I_-" 1 BIWY EAT I.:.'.'_|| wime ol e tnatcnmoke
Vhimael, Ohn his property stood remarkable tree, on
. ¥ - : r B ol i A q

hat harbored swarmes of 8 hrefly different from ans |

il ever =een. Ahmad Knew Lhatl intrigaimnge insect a
E1n¢ |-.-.||l--~|!I'- b sClentiste it 1= the svaechronowss
Aashing firefiv Pleraptn

Do the kelip-kelip come and go with the sepsons?" |
=Ko, dis Alimad drew me to g window

oot a bl he replicd. “They are with me every nighi

Tuming on with a mughty Hash, a Malavsia

Iy iIenals {Fom He erch y mEanernve les
vmiaking Pler FEE NS e cae e frate st
f other nicht hiers illuminate the author
ITigr | LiiFs i i voelil




[ |

of the vear, and in thal very same tree Hot
blnck niehts are best”

We looked oot I was still davlieht, aned no
more thian 75 feet away stood the tree of prom
1se. o mangrove about 18 feer high (rieht)

A6 daviight waned, Ahmad, his wife, his
chauehler-in-law,  andd  severdl  sounesters
wittched from theéir porch while 1 et up tri
par and camern. Occastonally 1 glancoed spec-
ulatively-at that ordinary-looking tree. Would
1 again be |||—-;+[|[.~||'i|:11_'|1"'

Farbier, at the Ulaversity of Singapore. |
had met Dr. Ivin Polunin, who for some
vears i Doen intérested in the svnchronos
Hashing and social behavior of Southeast
Astan fireflies. Together we had prowled the
mungrove swamps that clog stretches of
sinmpore s northwestern shore, But our luck
wis bad, Finally Dr. Polunin sueee<ted that |
move on into Malovsia, and he told me where
o find Ahmad and his tree

Now, With night upon us, a sing

e beacon
Rashed hizgh in the tree. Ina short time branch-
s anel leaves were full of lghts blinking
away, bul without any particular pattern or
rhvthm. The first s1zn of & change came whin
hrefies clustered on o single branch began
Aashing on and off i unison, a5 though thes

were wired together and someone were snajg SEAN e R L 11-.'-.
v . = -k e W - l‘h‘: o

pine aswitch st recular intervals ©ther nreas

[} = ] E [ [} [ "]

picked up the synrhromzation, until most of

: Closmg m on his quarry, Lir. Zahl Dag
Lhe hireflies in the tree flashed in perfect time

spevimens of Fleropivs, He enlizts the ald of

- - i - BT . -I.-. YIS | T 1 i i ) v ra b T

Insects Follow Christmus Tree Lights Ahmad bin }'-.l.-L-.I.... 1 Malawsian thatechmaker

whose Jvome m fohore looks oul on this sceno
I my vears as an observer of olumines
cence 1 have witnessed many anesunl phe-
nomeni. bat this was far more spectaoular

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

balpze o a manerove. Most make eetles flasl

mvaberoiis wids miaking those multitudes

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

measurements by Dr. Polumn, the frequency generally, the females blink out of step
varies somewhat, depending on species: nl v ilisk wettles one ey ebrnials the
Lemiperalure. Fleredl vy maiaesde Turns on ils tart of the evening's performance. (Others
hght about once a secoml. The human eye flash, though not all at once, and soon the

detects only ome ik, o fact, the ansedd entire tree winkles. hn Lights in one are
werin faring in uni=on. Cihers pick up th
rhvthim, and almost all Mick onh and ol

logether, Hiologsts apecylate that the miads

produces two, spaced o scant 1/30th of a
-"-II:III .|i-.:rl RS &

In 4 Singapore [aborotory 1 had watched P T 1 ; ,
Hreties pool ithar igmino=ts 1O give lemales
i Polimin reliease svytchronous iireflies 1ina

darkened oom strung with b

&N |-|'.|' e hotbite af 1heir wl Ereat il s

inkingE A hirist Firelies and moany ofher luminods cred

mas tree hghts Bach time a hrefly fashed, & wares fuel theit lanterns with o componing
photomultiplier: picked up the impulse and called luciferin. When the substanre comes |
FE |||"'=,I"i i o I.|:-. SCTeen if [ |l-.-"i||||--:'||.-|_' dontact with OXVgeEn. an enzZvme contnlysl

Erviswn ps lucilerpse sparks (he ot

e, Lahb] hes written abioat nslummessence i ol

SATTONAL  GFrRGRAPHAIC  article noluding  “Hirarme rocess thidl ereales natuee's coled Hein
Workd af the Fuspr,” October 1965 "Wing-horne Lamii

ol The Somomer Ssighl, Jaly 15 il ® Unsome Hegnf i

Lo ] I':II"'....'I I '.'I I":I I i III;II r I + 4l












50 National Geographic, July 1971

The Christmas lghts also registered on the
iscillozcope. The frequency and duration of
their blinking was determined and altered by

L. Polumn, 20 that the effect on the firethes

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

Dr. and Mrs John Buck of the National
Institotes of Health, who have done research
on bioluminescence in Thatland and New
Guinea: with aid from the National Geo-
graphic Society, have made a number of
interesting observations about fireflies. They
have found that only the male ocoupuntsof a
firefly tree are involved in synchronous flash
ing. Females are there, or mayv soon be at-
tracted, but their dimmer flashes do not coin-
cide with those of the rhythmic males

From movies and pholometric riscorels of
Prevoplyx in Thalland, the Bucks have shown
that the insects’ abilitv 1o flash together is
much more precise than i would be if each
firefly had to see another's flash hefore pro-
ducing his own. Somehow, cach insect seems
able to matech his flash with that of neighbor-
ing fireflies,

In related experiments, Dr.oand Mrs. Buck
have shown that blindfolded buman beings
have a similar ability to tap telegraph kevs in
unison, The Bucks suppest that large conge-
gation= of synchronously Aashing male fire-
Mies attract mate-seeking femnles just as o
thester murguee arrests the human eve with
huge numbers of bulbs and insistent rhythmes.

“Glowworms™ Are Not Worms at All

The precise life cyvele of Plerveplvy romains
unknown. But an the basis of well=established
fucts about North American fireflies, one
would assume that the eggs are laid on or
nir the ground, and that these hatech into
larvae which, for s vear or so, gorge on minute
snuilse The larvae turn into pupae, then hatch
into. adults. The latter probably do not feed.
Therr mamn activity is to jomn their fellows n
ane of those flashing trees to mate and, within
a few weeks, 1o dhe.

Al fireflies are beetles, members of the
orider Coleoptéra, and most glowworms—
actually beetle larvae—also helong w this
order. FireMies are members of the Lampyri-
dae family, while the spectacular railroad
worm belongs to the Phengodidae (page 623"
Among these and other beetle families, several
doven genera exhibit luminescence, both in

the mature and immature stages There 15 vel
anather light-prodacing insect—the New Zea-
lond plowworr-——that s neither worm nor
beetle but a cousinof the common housefly

Regardless of its source, the hiolomeal
production’ of heatless light is pérhaps the
most efficient energy-emission svslem 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 to another, how
rugEs, Enzvmes, OxXveen, pressure, lempera-
ture affect light-producing reactions Physio-
lomieal principleés underlving these problems
imvolve the metabolic building hlocks com-
man to gl hiving thines

Ancient Mariners Awed by “Sea Fire™

Rabert Bovle, o proneer in the lnborators
study of bioluminescénce, showed in 1667
that the light of luminous bactenn and fung:
goes out if the organisms are deprived of
oxvgen. Raphacl Dubos demonstratecd in
887 the existence of a specific compound he
called luciferin, which interacts with an eén-
svmee, lucilernse, and oxvgen to produce light

The late Amencan physiologist Professor
. Newton Harvey spent a ifetime investi-
gating hght production by living orginisms
He and his students showed that there are
miuny kinds of luciferin and luciferase—in
fact, o different substance anil enzyme for
nearly every luminous species—which upon
interaching  undergo. minute changes  and
release energy in the visilile part of the spec-
vrumy, but without appreciable heal

FireAv luminescence involves energy-laden
molecules of adenosine tnphosphate-—ATT

-a compound found in all living cells T
Kecent experiments have indicated that can.
cetods cells contiun less AT than healthy
ones, and thus produce a less intense Light
when combined with extract from  firefly
lanteérns. Scoientists believe that firefly chemi-
cals may someday become important tools i
the detection of the disease

The ancients, too, were fmpresseéd with bio-
luminescence. Nearly 2,300 veprs ago Aris
totle wrote: ¥ some thinges, though they are
not in their nature fre nor any species of fire,

*A Natlona! Gengraphic Socirly resenrch @il suj-
ported Drrwin L Tiemann’s study of thiz [escinatine
creibure, which he described in *Xuture's Toy Tealn, the
Railriad Warm™ in the Jubs 1970 GEOGRAPHIE,

Fsee Fredenck G Vosburpt's “Torchbenrers of the
Twilight,” ln the Mav 1951 GEOGRAPHIC
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s Lo pecsluee behil,” O hees poted witl | redcall ; pviege | macde ns o college studient

wi: how the sea would glow during certiun - many wvears age from Ketchikan, Alaskn
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ST YEArS . while working at the Ung
ver=ity of Hawan's Coconut 1sland Manne
Laboaratory, | met author and biologist Ih
Frank Johnson of Princeton Umiversity, al
Ll N bolumineseeEnce. Predguenti
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Nature's Night Lights 5%

tiny reel dwellers suspected of being lumines-
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Realm of Rock and the I'ar Horizon

uenJoniancs

By ROWE FINDLEY

e b s

WALTER MEAYERS EDWARDS

BEPTED Pl Dirs Gl dilimIEaMe irary

UGHOAT VANISHED before my eves,

a sure-footed packhorse and all our pots

and pans gone rattlihg over the cliff

But it was just a trick of the Utah ler-

rain. The only pack trail into Horse

Canvon looked like a leap mto space unti] 1

got right on top of it. Then [ could see the

noich in the overhanging white rim, amnd

belorwe that the switchbacks looping down the
boulder-choked slope te the canvan. floor

“No one rides this stretch of trail.” pack-
train master Art Ekker said. T gladly <lid off a
quarter horse named Buck and watched him
drop from sight through the notch.

The Horse Canvon trall snakes for hve
mitles tito a labyrinth of rast-red, off-white,
and cream-striped chasms called the Moze
(tollowing pages and map, page 74) o place
of pristing solitude and mysterious anctent
pictographs that fanks Canyvonlands Na
tional Park in southeast Utah

Now, just below the notch in the rim of the
cliff, Turboat had run into trouble. Two other

horses—aeyves wild and cars twitching—edged
him toward the brink of a trailside ledge and
a 200-vard plunge. Art's son AU Ekker
spothed the frightened animals, praised them,
pol them salely off the ledge and down the
switchbacks with the other horses

own into the dust thelr hard hoofs raised,
we hoofless humans clambered, a party of
nine led by Lorin | Welker, district chiel of
the Bureau of Land Management, and  his
wife Eva On the canvon Hoor we mounted
our horses pnd strang out along the dry wash,
pasi stream-bed dunes laced with hzard trals
and sirnatures of the wind—swirling grooves
traced by breeze-blown stems of grass

Such packtrain trips are commonplace in
Canvanlands country, where most roacls ulti-
mately turn into dubious trails, and travelers
have frequent need of jeeps, horses, and their
own two feel. Because the Green and Colo-
rada Rivers meet in the heart of the park, the
Arei .Il_'-.l'l EE]_.,I.'I.':".'- t]l..”l!lt'l."tl:‘- I.lll l.l['li.l.“."r.":. I-.I..I‘Ij
sample their experience [ bucked through

Balcony in space rewards climbers with a breathcatching view of the Colorado River,
g guarter of a4 mile below, surging through Camvonlands National Park in southeast
Utnh. {n his epic 1860 descent of the river, Maj. John Wesley Powvell gazed over this
wilderness of rocks and exclaimed: “What a worlid of grandeur is spreead before us™ The
downstream vista looks townrd a bend nt Spanish Bottom—supposed ford of Spantsh

miuleieors

whiere Catarnct Canyvon's thundeéring rapads bepm

Thirtv-sguare-mile puzele in sandstone, the Maze crinkles the lnndscape with swirl.
ing chasms hundreds of feet deep (Tollowing pages) No ronds enter the lsbyninth, site of
a gallery of prehistoric piciographs (page 83) amd part of a proposéd 100-square-mile
piddition to Canvonlands Park. Hardy visitors go in by ¢lambering and roping down the

rock; or by Tollowitg a tortuous horse trail,
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the Colorado’s Cataract Canvon on 4 rpft

Evervwhere 1 crossed the paths of earlier
trovelers—of padres and muleteers dong the
CHd Spanish Tradl, of Mormon missionaries
andl ranchers, of mountmn men and explorers

I 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 inte their deep-shadowed
gorges. “l cannol conceive of a4 more worth-
less and impractical region,” he said, A dec-
ndde lnter 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 gaded out on 4 rock world, his
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journal records, of “ten thousand strangels
carved forms . . and bevond them mountains
Llending with the clouds "

I crosseid paths with Butch Cassidy and his
Wild Bunch, who robhbed tum-of-the-century
trains and banks with hlasting powder and
pood humor, and with those wild uranbum
hunters of just 18 vears ago, who filed claims
that totaled three times the areaof San Juan
County, m which mast of Canvonlands lies

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,
andl Indian heads loomed on our skyvline,

iy



Canvonlands, Realm of Rock and the Far Horizon 75

I was in o rock world, and I knew from an
carlier visit with Dir, Willism Lee Stokes, Pro-
fessor of Geology at the University of Utah,
that it was virtually all sandstone. “Even the
Arabuan Peninsula cant match this country
for quantity of sand, though maost of it here is
stiubilizd in stope,” Dr. Stokes said. “"Wintds
and rains dump the loose sand inlo canvans,
and the rivers carry it downstream, keeping
this basin from becoming o mass of dunes.”

Hiz peolegical imagery kept coming buck
o me, and now in Horse Canyvon T suddenly
saw the monolithic sandstone all wround me
as separate bits, attached to each other, grain
by graan, in the tmme frame of the infinite.

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

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

But when it came time to camp, and the
other horses were glad t6 shed packs in a
grove of cottonwnnds, Tughout rattle-banged
around in wide circles. At lnst AL C., on steacdy
senator Dan, lassoed Tugboat, showing us a
bit of the roping stvle that helped win him the
National Intercollemate Rodeo Association
title of All-Around Cowboy in 1967

Soon Bates Wilson, Superintendent of Cun-
vonlands Park and volunteer chef for our trek,
wans digeEing o fire pit, while his wife Robin
unpacked the pots and pans and cousin Aus-
tin King gathered dry juniper bark for tinder
We feasted on stenk as the last sunlight fled a
high pilliar of cloud.

Pictographs Reflect o Lost Way of Life

Next dawn my GEOGRAPHIC colleapue
*Toppy" Edwiards had his photographic gear
packed for an early start o the pictographs
While the others broke camp, he and 1 rode
mhead up a winding chasm, entertained by
the cadenzas of canvon wrens. Just when |
was convinced 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 eve [rom all other hpures
was n six-foot man with raised night hand,
ont Anger giving root to a graceful teee, full

as u spring-fed cottonwood. A treée of Jife?

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

His finger outlmed a crouching figure on
the stone, holding a pair of sticks (page 53,
lower), and a similur figure nearby, wivlding
i sickle. From a talk I'd had earher with Dir.
Dlenn R Brimhall, retived professor and gov-
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
arep: This picture gallery. together with o
pancl of towering figures 1n Horseshoe Can-
vy, 200 miles o the northwest (pages 82-83);
would become part of Canyvonlands Park
under a bill before Congress

Legend Clouds the Cassidv Saga

Almost everywhere 1 went in southeast
Utah, § crossed the tracks of Butch Cassidy,
tustler of cattle, blaster of rallway expross
cars, bad gambler. and pood guv. How he
manxged to Al all these rales is part Tact, part
legend, and lnced through with a 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 it encloses
Butch's lormer hideout, could flter out the
Betion far me. As he put it, " The hot-air mer-
chants got too much of 8 head start,™

On our way w0 the Maze, Art detoured us
to Robbers Roost Diraw, a red-rock ravine
with a slow-dripping spring where Butch
Cassidy and his Wild Bunch hid out.

Butch was born Robert LeéeRoy Parker in
1866 1nto a respected Mormon family, and
grew up on a ranch near Circleville, Unah,
But as a teen-ager he found his hero in a
hell-bent cowboy. called Mike Cassidy, who
taught him a fast draw and how to rustle
cattle. One nmight Mike left—some say to
Mexico toavoid a jail cell—hbut Bob had found
his life-stvle and a new last name. He picked
up the “Butch” elsewhere along the way,

The law in southeastern Utah had shallow
roofs in those davs. und in the Robbers Roost
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, and the murderous Kl Curry—
all funneled here, and gradually they learned
te let Butch mastermind their crimes.
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Arches Nationnl Monument in the 1950%,
Bates advocated a new park to protect the
grandeur of the confluence country. When
Congress madde 1t o park in 1964, Bates was a
natural to run L He still runs Arches, too,
But if Bates had no other talents, his camp-
fire ¢ookinge should win him fame. [ became
his hoaster during an April feld trip with the
park’s advisory hoard of scientists. A driving
wet snowstorm caught us in high pifon and
jumiper country at dusk, and Bates wheeled
our jeep caravan into o wind-blunting hol-
low. Soan his fres made the Dotch ovens rat-
te and steam Then through the swirling
flakes came his cry of “Chintage!"—from n
Navaio word for "Come and get it!”
Gullet-warming coffee. . sheed potatoes
hlistering-hot biscuits. And a= T held out
my plate for beef, he asked me: “Rare, medi-
um, or well done?” He's the only camp chef 1
know who can offer that cholce in a blizzard

Dune Buggy Conguers Elephant Hill

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

Mitch Willlams of Moab wae piloting me
down the steepest part of the hill in his four-
wheel-drive station wagon when he abraptly
turned off the trail A dune buggy bounded
past us up the slope like a grasshopper on
roller skates, s oversize tires biting more sky
than earth. The ruddv-faced driver, in his sev-
enties, 1 judeged, hunched close to' the wheel,
elbows straight out, wearing a-smile of bliss

Partisans of four-wheel drive regard Ele-
phant Hill as their own. Dune bugges lack
Lthe traction and low-gearing 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-bupsy
driver to make it, and stood ready to give him
help and sympathy. But we swallowed our
condolences as he rammed and skittered and
hopscotchéed 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 himsell re-
sénts each battle lost to the zuardrall and the
pentle grade. As we inched along one of Ele-
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 fail
“Chicken rocks,” snorted Mitch. "Somebody
always wants to take the fun out of things™

Urnnium Bush Makes Mogh Boom

Back in Moaly, home base for my Canyon-
lands wanderings, I paused on the ecastern
outskirts and found the city dump marring an
otherwise splendid view of the snow-covered
La 5al Mountains

“Rut Moah doesn't have an unscenic spot
for & dump.” o friend told me. He's right.

The first settlers found the scenery marred
by unfriendly Indians. Mormon misswonarnes
in the 1850% failed to convert the Utes, and
were driven out of their Elk Mountain Mis-
sion. About 1875 other Mormons came {rom
Salt Lake Citv, their New Jerosalem, and
founded Moab a2 a ranching and farming
center, like the Old Testament Moab n “far
country” on the edze of Lion,

Moab became a pleasant cluster of stores,
houses, peach orchards, and nlfalfa fields be-
side the Colorado, complacent with its few
hundred souls—untll pandemomum struck
in the early 1930's. Charlie Steen, a down-on-
his-luck oil geologist, triggered it all in 1952
by discovering his famous Mi Vida Mine, a
al-million-dollar bonanza in uraniom.

“This own went crazv,” uranum buyer
and mine owner Howard Halsdey told me
“Peaple lived in tents, cars; barns, and caves
You hitd to get in line to buy a meal or cash a
check, and at times the general delivery ling
ol the post office wound for half a block.™

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

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

Profile reminiscent of Stonehenge gives a nume to Drad Arch, whose 360-font
height dwarfs a human viewer. No one knows exactly how many natural arches bulk
ngainst the horizons of Canvonlands country: o voung journialist from Moab, Utah,

who investigates them as a hobby, has tallied 130

w308 DL i iR e b RO TOECITTE






SR s

. Tl | |

Chre seckers Dlanketed the country with
claims, sometimes staking the same ground
three or four deep. Speculators fattened; min-
mig companies prolifernted. Tradineg  and
prices of stocks outran comprehension

Ure output canght up with demand by the
late 1950, and the boom tapered off Some
il wells and o big potash mine helped take
upr the stack, but Moab last about a thoisand
of 1ts swaollen populntion—and the tever edge
of its faith 1 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 thesr
hasements from solid salt

A salt deposit as biz us Marviand and as
much as two-and-a-hall miles thick underlive
sputheast Utah and part of Colorado, o legacy
of landlocked seas Lighter than the rock

#

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

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

But the salt's most awesome creation s a
threc-mile-wide bull’s-eve called Upheawval
Dlome. “Some scientists thought it wils o mis-
teor crater,” Iir. Richard B Mattox told me.
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Who were thev? Little-Enown
| nictiane painted o host of ghostls
fpures on o sabdstone wall of
Hirseshoe Canvon perhaps a
thousand vears agy, a cogpis
addded the chalk marks for seale
i 1930, In the Mare, a stoop
ing harvester (left) wields seed
beaters, providing plctoral evi-
dence of the reaping of wild
gratns by prehlistone bands west
of the Colorado. Upraised hined
mves roof to a “tree of hie" These
plcture panels would be included
in the proposed chilarged park

Pocket of rangeland tn a world
of rock, vast Chesler Park lured
carly cattlemen anid bears a
rancher's nome. Spires called the
Miecdles, somo IOWETINE aimost
SO0 feet, surrmund Lhe 2,000-acTe
cow pasture (following pages)
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Professor of Geology at Texas Tech Univer-
sity in Lubbock, Dr. Mattox has been study-
ing Upheaval and similar salt structures since
1958, With him, his son Richard, and state
parks board member Ed Claus of Moah, Top-
pv Edwards and 1 drove 40 miles west of
town, then hiked up an ovenlike canvon and
into the tortured heart of the dome, o sinken
peological parble that made us feel we had
somehow stepped onto the moon (pages S&-4)

Iir. Mattox's hand swept the surrounding
walls of red cliffs towering 1,000 feet above
us, “See the curves in theirstrata? That means
warping under tremenidous pressures. There's
not enough shatterning to suppor! the meteor
thenry,”

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

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

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

Aquatic Life Thrives in the Deser

In another purt of this rock country, |
found Steve Romney, i doctoral candidate at
the University of Utah, taking samples of the
water 1n potholes for a census of the life they
support, T peered into the pothole that held
Steve's ottention, and mradually was made
aware of community upon community of life;

Beetles to the extent of 12 genera and 15
species, mcluding some fast-moving  ones
called whirlimes that zipped In dizeving cir-
cles; i couple of species of mosquito lsrvae:
three forms of waterbugs, and [airy shrimp,
tadpole shrimp (page 89, water fleas, May-
flics, several species of gnat larvae. .

“Almost every time we check our potholes,
we diseover p new form,” Steve said. *1 think
we'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 evervthing. In
a small pothole, 4 bar of soap might doit, or 4
cigaretté butt. The balance 15 delicate.”

Some of the pools are permanent, Sleve
said, fed by springs, but others fill only when
it rains; vel even the temporary pools teem
with life. Most forms survive in the egg stage,
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for months and maybe vesrs. But others—
the little gnat larvae and pupac—simpiy dry
out o brown, dusty crust on the dry rock
until new rains refill the pothole. Then that
brown crust begins to part and wngele, o
process that might be labeled “instant life”

Peril Lies in Petaled Beauty

If vou come to Canvonlands in May, vou
will seldom be bevond sight and smell of
lowers—npale and delicate evening primrose,
sweet and vellow hollygrape, fickds of globé
mullow that stretch away into an orange blur
on the horizon But an least one bloom that
caught my eve, a fetching cluster of parple,
carried a sinister connotation

“Locoweed i addictive to hvestock, and
unless they can be stopped from eating it it
is fatal," Dr. Stanley L. Welsh, Professor of
Botwny and Range Science at Brigham Young
Univerdty, told me. “The popular name
derives from the Spanish word for ‘crazy, 1o
describe s victims;, horses will struggle to
find it on their dying legs."

Some Tocoweed s of the genus Astragalns,
which has species by the score. Stan has found
20 that are “micro-endemics”—limited o
smiall areas of southeast Utah, As we walked
abave Millard Canyvon one day, he spied one
species that prompted o story

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

One of the maost minute forms of terrestrind
life here offers tantalizing mysteries. A crum-
hiv dark crust on the desert soil hardly looks
alive at all, but it contains hall a dozen to @
dozen kinde of algue, fungi, lichens, and other
minute plants called cryptogams

“They obwviously bencfit mutually,” Dr
Rimhall T. Harper, Associate Professor of
Biology at the University of Utih, told me
“But we're justbeginning to understand how.”

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

For mv long-time friend Bill Tavioer, park
nituralist who spearheaded an enviranmen-
tal-education program in the area, this cryp-
topamic soil exemplifies the fragility of the
apparently rugged Land.

“One passage by a herd of cattle, or by
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A fat benver's plopping dive from bank-
sicle reminded me of the ernof the mountain
men who led the way into this land. Near the
Green River in Hell Roaring Canyon, | had
seen the autopgraph of ond such trapper,
pecked into the rock, “In Julien 1836.71
remembered my talk in the town of Green
River, Utah, with his modern-day counter-
purt, “Beaver Bill" Howland, who first went
trapping at the age of 15, some sixty years ago,
and Jearned 1o love the river's freedom and
the frontiersman’s extravagance of speech:
“Yau think this water is muddyv? 've seen it
0 thick vou could track a coyote across it!”

Learning to Like the Taste of Gt

The water under our rafts Jooked thick
enough to hold tracks, and T was surprised
o see Dee scoop up a cupful 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 be dies, he
wills it to another river man, =0 none of the
sand will go to waste,”

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

Volume is measured incubic feet persecond,
and spring showmelt in the mountains had
swiollen the flow,

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

“What does that mean?" nsked o hesitant
member of our party, Marnlvo Mitchell. she
had been invited by her friend, Loie Belknap
Fvans, Bill's daughter.

“Ahove 20,000 we lose all control,” Ron
ol her solemnly, OF course he was kidding
—or wits he?

With all thiz conditioninge for panic, 11 was
anticlimax 1o 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 und read the inscription, now partly
submerged on a rock, left in 1591 by James
S. Best's prospecting expedition: “Hell to pay.
No. 1 [boat] ts sunk and down”

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

Above each rapid there comes an instant
when the swiftening current grips the boat
irrevocably, and o roar that lately seemed
distant and scademic now overwhelms yvour
ear—like heing in the hirthplace of thunder.
You try to see the shape of the pertl ihead, Bt
as vet the face of the rapid = unknown, hid-
den by a speeding shoulder of water that
expands ever closer

Then the tossing rooster tnils of sprav, the
gevsers, the long smooth slides that end iy
splattering explosions, rise into view as vour
raft lips over the edge. Here and there brown
<wirls jet downward into huge sucking vor-
texes, holes in the rver. that would have no
trouble swallowing a boat,

Vour raft lurches ever faster, rams into
tossing, jolting walls, buckles, whirls, tokes
water, but stiuve afleat. The harrendous holes
dart harmlessly by, “Grab those buckets nnd
bail!" shouts vour boatman, You retract your
fingertails from vour palms; thus freeing your
hasds 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 the canvon shot us from
the final rapid into the gathering stillness of
Lake Powell, and 1 suddenly hud a mental
picture of formerly sunlit white water now
locked in biue silence far below, nsin a tomh.
And 1 resented the man-made Llake.

During our final night's camp beneath a
star-paved shiver of sky in Dark Canyon, we
had a-stealthy visitor. Next morming we siw
the 2'-inch paw printe in damp sand of a
cougnr that had <lipped down from the
hitght= [or water, He cume within 30 feet of
our dving campfire, and the realieation of his
seeming hrashness guve us a kind of joyv. To
fird a wild cresture still uncowed by man’s
long history as a destroyer seemed a hopeful
sign as we trv to learn better ways.

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

Passage through solid rock, a rupture called the Jouint Trail leads from Cheser Parck
i Chester Canvon, half a mile away, Subterranean water, dissolving salt deposits far
below, undermines the surface and helps create such fissures and fantasies in stone
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an important piece of evidence. Bat that s all
I seem to be ghle to getl from this wreck—na
it of evidence here, a bit there, leading to no
solbd nnswer

A db-vear-old bear of a'man, Teddy Tucker
his been pursume sunken treasure for almost
half s life (puges 116-17) In the 1950 s, after
viears of [ollowing clues, he surfaced froom two
sunken ships with 8 Spanish treasure worth
<120,000, including gold bars and a magmili-
cent gold cross inlnid with emeralds iabove)
=mnce then he hoas dizcovers] and scoureid
dozens of wrecks, but few seemed to have the
promise of the one we were diving on. This
|bth-century vessel had apparently never
been disturbed. It should have sielded, if not
o treasure, At least a ship™s puarse

Aiter more than two veiars of punsiaking
excavation, Teddy still hadn't been able to
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Finders and keepers; Treasure hunting
rid Bermuda®s shipe-snaring recfs s
o lifetime passion for underwater
slpath Teddy Tucker, He plucked the
1 nch emeraldstudded gold cross (lelfl)

worth more than 100,000 —frmom un-
der two Teet of sand near the

spariish ship San Fedm
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wrvr kKorl
| i -Ceninr
imap, page 571 The governimen! ¢xer
ciseel s might o purchase such Credssure
and now extinbits the jewel o s moseum
i The Flatte Villdate

Fincler= can asunlly keep lesser bt
still-vnlualile items A mimber of Tededyv's
wamn (helow ) recovers a glages] stan
wiare bow] wnd sheeds of g olive=ol- jor
rom o wreck site. (e of a late- 16t
centuury Smwinisht vessel’s three danehirs

irteht) rides a winch lne to the surfade

'She can't have been =al-
“{ Mherwize, we
Thev're the

<ilve her mysters
vaged already,” he
wouldn't have found her guns
fArst things to go™

The Teddy bhard found a silver
coin—s0 badly oxidized that it seemed noth
g more than a bilack ftone until he cracked
it apen and revealed the tmnt tmprnt ol a
design. Todny he had [ound a erushed silver
chalice. "It was probably osed to celebrate
Mnss,” he smd, “which means shi was q
Catholic ship, most ikelyv Spanish or Portu-
muese, But we already knew thar"

“How?" | asked

“She held her liquids in olive-oil jars rather
than in barrels, the wayv the English did. Be
sides: she had been to Spanish ports Tobacco
meant she had probably been in Cuba. Her
deck carpo was hignum vilae,”
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| asked about the guns, which were Eng-
lish, dated 1577

“That doesn't mean anvihing.” he said,
“The English exported guns all over. Maony
af the guns 1 the Spanish Armadin werg
st 1in England

*1 discussit]l the marine gprowths on her
hottom with B Tucker AbbDott, o brologist at
thie Delaware Museum of Natural History
He tells me that the ship must have beesn
anchored in the Azores, or mavhe the Canary
Istands, for ot least etght months hetore com-
g to Bermuda But bevond that, 'm not
sure of too much about her. She's a tight one
with hir secrets

Teddy sounded resigned. He knows that
(he sen conceald e more than it reveals

Islands’ History Haunted hy Shipwrecks

The Bermudians affair with the sea has
been going on for nearly Tour centunes: [t has
been o stormy relationship The hrst men Lo
sel fool on Bermuda were shipwrecked sail-
ors, though no one £ sure when that hap
penedl. Officially the 1slnnd=s were discovered
sometime before 1515 by the Spaniard Juan
de Bermtder, whose name thev bear. The
English were the hrst to settle (agmim, Dy
shipwreck) in 1509, by then one castaway had
taken the extraordinary trouble to carve ini-
tials resembling F1. O cross, and the onte
1543 in a rock on the south shore

Bermudians have had to make their hving
from the vexing sta, butl the reels that ring

the islands have made them pay dearly. Dnv
ers have found the gpraves of some 120 ships
that had mortal encounters with Bermuda
corgl (rght), And modern navigationnl aids
have  fatled to render the reefs bemign, A
three-masted  barkentine, the Ramong O,
came to grief less than four vears ngo
Today, hawever, most of those who inhabal
and visit the lovely 1slands nre content 1o
partake of the sea’s dehights rather than to

chillenge s power. The more than 375,00

Navigator's nightmare:
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Ute morning., for instance, I set out daring

Bermuili s

HILET TN ITEE DRENs 0] EX-
CCUIITVES Tiolorii K160

1 WITER 11 ERarnd ton
the capital clity, The '

were uniformly dre<sedd
in short-2leeved shirts and (what else?) Ber
muda shorts 1 spent the morning shopping 1
Hamilton for British woolens, Irish linen, and
both Frenoch and local perfumes

[I".'I: | Loured Lhe eastern [HAFLSIES Her
nuda has nine parishes in all), In The Flatt
Villaee 1 -I-||||n-| { the Govermmment Acpuar
am and Muoseom, which houses the Tucke

reastre. Al bBermud NOTrTNedsiern co
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visited the quaint httle town ol 5L Leorge,
where the first colonists settled and built >t
Petar's: one of the first Anglican churches in
the Western Hemsphere

[he next day 1 traveled westward rom
Hamilton through the parishes of Paget, War
wick ‘-|.||||_i|_,r]:|||_|||'1. and Sandwvs, .-'lr"|'|2|||i1l'..: At
the Gihbs Hill Lighthowse nnd Somerse
Bridee, The latter, known as “the world's
zmallest cdrowbrides,” opens a pabel ondy
wide enough o piss a ssulboat's mast

Figer Shark Yields a Toothy Souvenir

Having sated their curiosity with thas much
siEiitseeTTHE, mdoslh Visiors ar¢e coniant '-.Jfl'll;"i_'-
to ploy tennes or golf, to dive on the reels,; o
just to lie on ane of the pink Leches along
the south shore. For, to quote Mark Twain
aenin, “HBermuda is the right country for o
od man to loal” in, There are no harass-

ments; the deep peace and guiel o the country
sink into ane's body and bones and mve his
conscience @& resl’ These allurements can
alen be the food of love. Bermuda lor veors
has been 4 mecca for honevmooners

uat for those like Teddy Tucker, who are
still wedded to the sen, Bermurda's waters offer
excitement aplenty. One biustery September
duvy 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 gitract inrger Lish For
a while, the fish came quickly: three big bar
raciclas. some bonitos, a stunning rminbow
runner, and several groupers, the Intter hilied
240 feet from the bottom on monofilament
handlines. Then, mysteniously, the groupers
-Ill|l|ll."| oHInge

“There must be a shark down there,” said
Feddidy. He rigeed a thick nyvlon hine, baited
a shark hook with two bopito hepds, and
wecyred] it to the Brigodier's hundrail. Not five
minutes after the bait hit the bottom, the (ine
nrhtened with a musical thrwm

“Cirab hold and start pulling!” Tedds
shouted. "But walch vour feel don't get tan
eled. I he runs, he'll ke all that line and
vour leg with it

We hauled and brought up a thrashing,
snapping, eight-foot, 400-pound tiger shark
We lashed ropes to his head and tall and se
cured him to a sumwale “Let's take him
back.” Teddy sniel. “Somebody’s alwiys look
ine for a couvenir shark jaw.”

A we sturted for shore, he added; It was
one just about as blg as this that decicled to
take g bite out of me when 1 wae diving on 2



wreck one day. 1 didn’t have any warning at
il This thing just came at me gnd made o
pass; turned around and came again, straight
for me* 1 pul out my hand—just in reflex—
andl grabbed his npse, and he kept coming,
pushing me buckward and most of me sliding
underneath him.

“1 didn’t know what to do. Again m reflex;
I put up my other hand and happened to jab
i finger m his eve, real sharp. The beast
stopped amnd backed off 0 waye, then shook
his head and, zoom! OF he went. By the time
he was ready to try again, T wits long gone.”

A shudder scampered up his back and
arms. 1 hate even to think sbout 1.

When we got back to the dock, Teddy said,
*You'll stop and have u bite of fish with ws?"

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

“Heck, no, the barracuda™

“But 1 thought barracuda was potsonous.™

Teddy laughed “T1 tell you what: I'll cook
it, we'll all eat i, and if one of us dies, why,
thatll be o warning to the others."

While Teddy deep-fried the barracuda, his
wite Edna set a table overlooking the water.
The fishwas delicipus, and none of us became
u warning to the others,

Sounds Gave Islands un Early Name

Before 1 left that evening, Edni suid, “You
know, if vou really want to pet o sense of what
Bermudas was like long ago, yvou ought to
talk to Sister Jean. Ul call her for vou ™

sister Jean de Chantal kennedy, a Raman
Catholic nun from Cambridge, Miassachu-
setls, has lived in Bermuda for more than 20
vears and has become an authority on the is-
lands” history. | asked her why [6th-century
muariners called Bermuda the “isle of devils "

“Part of the reazon wos the noeises,” <he
sad. " Breeding sea birds made horrid night
sounds. Then there were the howling winds,
the dangerous reefz, and, | suppose, the wild
hogs. Thev came from Spanish ships, early on "

“Then it wasn't because the carly mariners
thought demons huunted the place®” | asked

“There were no demons.” Sister Jean said
“But there was plenty of rascality just the
same. Even some of the governors were ras-
cals; Dan Tucker, who came here from Vir-
gmian in 1616, cudgeled forty men before
breakfast one morning. ™

Bermuiians «till commemorate his mean-
ness, though few realize they are singing an

*Nathaniel T. Kenney weole of “Sharks Wolves of the
e in NAToNaL GEoGRarsie for Februnry 1068

American {ronter ballad writien twa cen-
turigs after Governor Tucker's day;

Clid Dan Theker was o divty old man,
He washed his face in o frving pan,
He combed hiy hair

with the leg of a chair. .

Fulk 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 facy only
une sulstantinl picce of ambergris was found,
the ovsters were not pearl-ricdden, and much
of the tobaceo was rank and unpalatable

Bermudn Salts Sailed Cedar Ships

Eventually, Bermudians discovered that
the islands did have one natural bounty that
would provide & handsome living: cedar,
toigh and ¢lose-grained, which could be
fashioned into Fast saling vessels By the end
of the 17th century, Bermuda had embarked
on mantime commerce that would endure for
peentury and a half and would give Bermuda
doops and Bermueda sailors o prominent place
among the world's seafaring powers

They vovaged south to the Turks Islands,
where they gathered sal, which they traded
to the American colonies for food. Some also
Inaded up with West Indhan rum and sugar
ant sold them in other ports By the middie
of the 15th century, Bermudian: summed up
their dependence on the sea in a briefl phrase;
“salt, vedar, and satlors.”

Pruring the American Revolution, Britain's
colonigs were shut off from trading with the
Americans. Since thnt meant certain stran-
gulation for Bermuda, o few of its lending
citkeens appealed unofficiully to the rebels far
help. The Americans said they would be hap-
Py Lo continue to trade with Bermuda--but
only for Hermuda's hefty stores of gunpow-
der. Consequently, one sultrv Augast night a
band of islanders made off with virtually all
Bermuda's powder and rowed it out to two
American ships waiting bevonil the reefs.

since the islands lay smack in the middle
of the trade lanes, Bermuda’s daring mariners
also turned to privateering. Armed with let-
ters of marcue. which allowed them to prev
on the King's enemies, they prowled the ocean
in-zearch ol spoils
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Equestrinn winner Shep Hall
erg—pne of more than 6 000
Americany ving in Bermuda—
prees proudly with bersteed YWihis
per Jet after taking a second place
it hersemanzhip at the 1970 Her-
mirta Agricultural Exhibition. The
colony has no colleze-level schools,
eo e i many Hermudinn class-
miales wWill attend universities in
the U 5 Cannda, 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 imestane, which is
soft enough to b cof with a wood saw.

Ling: af the most stately homes 15 Orange Grove. built in
the middle of the 17th century. It has been in the family of
the present owner, Willlatn Zulll, for almost 200 vears

"Tust tell the driver ‘Orange Grove, Smith's Parich' "
Mre Zuill snid on the phone s she Invited me out for tea
ane dayv. “Thev all know it."

When l'arrived at Orange Grove, Mrs. Zull, a delightful
petite lady in her 70's, suggested 1 take o look around the
house, which 1 did with pleasure, marveling at the sturdi-
nes¢ of the ald cedar-beamed eeilings and the 20-ineh thick-
ness of the intérior walls.

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

Later Mrs. Zulll insisted, “You must stav amd have
cassavap e with us. You haven't lived in Bermuda until
vl v tasted i

Cassava pie s a local delicacy and, some sav, an acguired
taste. It 153 & huge casserole-type pie made from starchy
ca=savi root, pork, beef, chicken, beef stock, and ege= | was
quete taken with it—but largely, as Mrs Zuill wias guick to
note, because of the generous infusion of spices

"Without the spices,” she said, “vou think its pasie™

Naturalist Struggles to Save Island Life

Though it thrives in Hermuda, cassava 15 not a native
plant; it wis brought from the West Indies. And unfortu-
nately, the shinds” indigenous flora and fauna have not
weathered the vears gs successfully. David Wingate, o
voung botamst-roologist, intends 1w do something about
it The burly, bearded Wingate, head of the conservation
division of Bermuda’s Department of Agriculture and Fish-
eres, is trving to restore to a 15-acre sland called Nonsuch,
at the entrance to Castle Harbour, the plant< and wildlife
that exi=ted on Bermuda at the time the Grst settlers armived.

“MNonsuch used to he & paradise.” Mr, Wingate said. " But
then, about 1947, the juniper scale epidemic struck the ts-
lands’ cedars and spread like a forest fire. Only 4 percent of
the trees survived [page 109], So when | moved 1o Nonsuch
to live in 1962, there was nothing but the ghost of an old
cedar forest, with crab grass andernenth. Since then I've
planted more than 4,000 trees—many different types,
among them bhight-resistant strains of cedar”

WOl records supgest that Bermuda had 160 species of
planis in the 16th century, and Mr. Wingate hopes to réstore
muost of them. His work with fauna will be easier, “Bermucda
had ‘no notive lond mammals,” he explained. “They had no
way of getting here.”

Mr, Wingate has become the official guardinn of the cahow,
or Bermuda petrel, which lives in rock crevices on some of
the Castle Harbour islands. It had been generally assumed,
until 1951, that the spedies was extinet.

(Continued on page 112)
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“In 1504, 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
mammiils, had no delenses against these new
predators, and were all but eliminated by
them before man ever séttled here. By 1600
there were mavbe 100,000 birds confined to
smaller 1slands not accessible (o the hogs,

“Dhuring a famine in 1614, 150 people were
zent from St George's to live on Cooper's
Island and eat the cahows, the only meat
available. The birds were so tame they would
come and land right on vour arms, and you
could pick the fattest one. Even today, you're
just another stone in their environment
Thev'll walk over vou to get ta their nesis, or
use¢ yvour head as a take-off point.”

Sea-borne Menasce Threatens a Species

If an expedition, which included the then-
teen-aged Mr. Wingate, had not rediscovered
the cahow in 1951, the bird would have he-
come extinet. Scientists found onlv 18 padirs,
and they were threatened by white-tailed
tropichirds, which take over the cahows’ bur-
raws ind kill their chicks. By putting special
baffles over the entrances to the hurrows, Mr,
Wingate was able to keep the lurger tropic-
birds out. and more chicks survived.

Todny, there are stll only 24 breeding
pairs, ranking the cahow among the world's
rarest birds (page 100), They have not been
able to breed fast enough to ensure survival

“We're convineed it's because ol pesticide
resicdue,” Mr. Wingate savs. YDDT interferes

with enzgyvmes 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 to sea, and the tiny
islets where thev breed have never been
exposed to DDT. The conclusion seems ob-
vious, =ayve Mr. Wingate: The ocean food
chain itself s conmtaminated.

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 Bermudians have been staging
lively races for bontz unique to the ilands:
thi famowus ftted dinehies. There are lewer

*The plight ol the osprey was describied by Boger Tory
Petorsan in NaTional, GroawarHic for July 1969, Sec
sl “Pallution, Threat to Man's Only Home,” by Gordon
Young, GEograrmie, December 1970,
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than hall a dozen lelt. Just over 14 feet long,
with a beam of § feet 3 inches, the boats con
carry more than a thousand square feet of
satl on masts as tall as 40 feel

One Sunday Francis Patterson, the con-
troller of a large Hamilton firm and skipper
of the dinghy Contest I, invited me 1o watch
nrace. Making ready in 5t (zeoree’s Harbour,
Francis explonined 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; a skipper, a mainsheet-
man, a jibsheetman, twa backstavmen, a
bailer. and. if necessary, a seventh mon for
ballast. The bailer 15 cnitical; with all that
weight in the boat, you've only got about two
inches of freeboard

“If the wind changes and theré’s'a need to
lighten up, the skipper just tells someone 10
jump everboard, Especially near the end of a
close race, bodies fiy over the stern like scraps
of wood-—pushing with their feet 1o give an
extra bit of impetus o the boat

“You must think our rules are very liberal.
They are. In the old days they were even more
0. If & hoat zot 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 into the other boat and gdve it a few
poind whacks with an ax. The boat that got
awav whole was the winner.”

Angular Features Mark 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
aof 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 heen sent from New York to Bermudi
as zlaves in the 17th century.

Today these Mohicans' descondants, like
all 3L David's islanders, are a fiercely inde-
pendent lot. “You don't call them Bermu-
dians,” Cralg Curtis, 8 Hamilton red estate
broker, cautioned as we cromed a bridge
from St George's Island to St Divid's one
sunny Saturday. “They think of themselves
as St David's islanders, and they'd just as
soon this bridee fell down and was never
replaced.”

Crmg and I were on our way o a crickel
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He pointed to an old man on his left. " Th
=y he has lost 54,000, Another man they'n
tnlking about won 57,000 this maorning.”™
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By the seat of their pants, doughy
satliirs hike mughtily to weep thetr wind-
pstled Saling-class crall uprght during

Hermuda's  International Bace Week,
hild each sprimg

Another satling event, umgue to Ber-
muda, features the islands’ famed ftted
dinghiva, lop-heavy 14-foot-long boats
with mazts towenng 40 feet high: To
lghuten ship For ndded speed. crew mem-

biers somielimes leap overboard

Premier nautical event on e ralands
ks the renowned Newport-to-Bermuda
race, 4 blue-water classic stuped m eariy
summer eviery other vesr Besale Loard
tright) proclaims the unhappy fote of six
entrants that faled o fn=h 1 1970
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nol onby. donmerons, but alzo hackbreaking, for
opce a crew bad put 1S man aboard the st all
the rest of the crew had to row heick to shore, "W
gnce rowed out 87 mibles to walt Dor a ship,” he said
We left Monday moming and got back Frida
niEnl Wohen we god onbaard, they gave us a bucket
of mangoes and some salt pork. Then we had 1o
rew bigtck asman, all but the ot i

The government put many 5L David’s ishamidlers
oul of busmness in 1929, when it ended the era of
[ree-enterprise ptlotng and todk over the responsi-
brhty for guiding ships throuzh the reefs. Buat by
then the glory days were gone anyway

Piloting was at its hetght during the U S Civi
War—and 0 wias blockade-nmming Theoretically
bermuda, like Britain, was neutmal. But in fact

Bermudians—to Hritmn's advantage—were a lttle
mare “neutrnl” toward the Confederacy. Brtom
needed the South's cotton, for which it willingl
pxchanged war malenel, and stnce the Southern
porte ware closetd to foreten trade by the Federal
blocknde, Bermudn was chosen as a lomeal anul

convenient trading center (pages 104-5)

fermudians were delighted. Blockade-running
utihized thoir seafarning talents and was highl
profitabile. Captadns. were pand 55,000 for each

round thp o Wilmington, North Carolina
Coenturv-old Hulks SHI Steew the Reols

| he shallows aroomd Hermuda bear mute test
many, owever, thal blockade-runmng was not all
iun -I"'l '.'_"|'| .EII" arcacses of severnd blockacle
runmers sl e aerided the sand aned corn

“wep that pateh of vellow-looking water ahead 77
sad leddy Tucker, as he tossed the Brigadier's
anchor overhoard and made fast the line. “That's
one of the Nola's botlers. She went dowtt 1n 1863

W |I|J| an seuba '.'.:II!| - |':-_'; |I-|;:-.-|-|| --]-E. tneE <Lert
platform. Below, the Nola's mas<ive hoiler loomed
[rom the bottom ke some infernal sore. Fish swam
N andd out ol s gaping belly, Of to the side, m
rusty svmmetny, my her two pacddie wheels

Later we dived just off Bermurda's south codst
where the Marvy Celestra hes in a sand haole |
patch of clear sand amid the coral—60 feet down

“ahe was heading for the South wath munitions
and bacon, = ecddy, “S=he il a rock and el
nto the hol

deminst the white sand the dark hull of the Mars

Ceiestag looked stiarkly neat, ns il 4 morime mot

tician had arranged her (of burnl (page 105 We
swnm the length of ber, and then as we began our
nscent, Teddy suddenly turned back and grabbed
what seemed W me nothing more than a lone
ey ol Cora

Lead," he sald when we were hack aboard the

Brigadier. " This’ll alwavs come in hands









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

“By the way the coral grows. It's experi-
ence, that's all. 1 can loak 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 salvage diver must
have o working knowledge of shipbuilding,
history, ceramice, metallurgy, sociology,
weapons, and numismatics

“Mast people just think about gold and
silver when they think about salvage divinge,”
Teddy sad “They ignore ceramics and gloss
and pottery—what T call nonintrinsic stuff,
the stuff that doesn’t have an sactual value per
ounce. But there's a lot of money in it, Take
Rhenish ware, for instance: An undamaged
decorated  16th-century Rhenish juz can
bring about 53,500, Just plain glass—an old
medicine bottle or flask, sav—may bring 60
to 21,008 from a collector, 1 guess over the
lnst 24 years ['ve found 300,000 worth of
nontntrinsic stoff”

There 15 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
wie hod fAlled four burlip bags with Teddv's
fuel supply for the winter.

Truthic Pales Beside Newer Problems

That a mere four bagz of coul meant an
adequate winter's fuel supply on Bermudn
wis a bt oof intelligence that began o sift
north about a bhundred vears ago; By the
1900's, Bermuda had been discovered to such
A tlegree that some escapees from U S win-
ters were concerned that the islands would be
overron with riffrafl. A frequent visitor named
Wondrow Wilson wias among the signers of o
petition asking the Bermuda lemsloture not
1o legalize the newlmmegled automobile.

The plea was heeded for almost 40 yvears,
but, in 1946, cors—of strictly limited size and
power—were permilted to invade the islands.
Within two decades, more than 10,000 were
zipping around Bermuda's 1530 miles of nar-
row, twistineg roads.

As far as the casual visitor can tell, traffic

ls perhaps the only <erious problem that
plagues the islands. But Bermudians know it
1= minor compared to the profound difficuliies
of race relations and overpopulation.

I spent an afternoan with Sir Henry Tucker,
who is Government Leader in n parfinment
that first met in 1620. Sir Heénry was eloctid
to office in 1968, the yenr 1n which o minor
scuffle in Hamilton erupted into a race riot

Black Bermudians complaimed of discrimi-
wation in education, housing, and jobs They
cited the nlmost complete absénce of blacks
in the executive echelons of the hotel busi-
ness. They claimed that they were dented fair
representation in the government

Sir Henry said, "Only a fool would be com-
placent, but we think we have made strides
in éducation and job opportumities We have
o growing black middle cluss. The only inswer
12 i sensible partnership between reasonable
peuple of both races.”

Islands May Grow by 2,000 Acres

To'solve the population problem, however,
Lhe povernmient will need more than wood
will. Bermuda has sponsored  birth-control
climics for more than 35 vears, but still the
population has grown so fast that land com-
munds astronomical prices. A house with a
good ocean view sells for 5150,000 or more,
anel if a lucky buver were able to find an
empty half acre, he might have to pay as
much as 50,000 for it

“There are only 13,000 acres in all Ber-
mudn,” snid Sir Henry, "so we shall have o
reclaim more land from the sea, Our advisers
say we can reclaim another 2,000 popes.

“Piespite stringent zoning laws," he added,
“we're reaching a point where modified high-
rise apartments will be neécessary, That will
mean all the accompanving problems of high
building costs, sewage disposal, and inade-
quate water supplies You see, we're just a
village in size, but we're deling with all the
prablems, in microcosm, of a major country "

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

Fartner in Bermuda's future sports & safety helmet while riding the pillion seat of her
mather's motorhike. Bermuda’s blacks, comprising 62 percent of the: population, look
forward 1o an era when they will thare more equitalilv in the ilands’ polideal and eco-
mrmg fife. A major racial disturbance in 1968 and minor fBare-ups since have focused
the puhblic conscience on the gricvances of hlacks. Bringing them into full participation

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

HEY ARE ALL DRIPPING and newly
risen from the e One wringe her <kirt
while a townswaoman bargnins with her
lar n cshellfish: another suckles her small son
= she combs her lostrous bilack hair; two
watch a shoal of small fish playing in the
water. Thus Utamara, one of Japan's greatest
portravers of women, in a famous triptych
(below) gave immortality 1o the ama, lapan’s
chving women of the sea
More than anv other nation 1n the world,
Tapan, crowded on mounlinous wlands with
hitle arable land, looks w the sea [or sus-
tenance. From earliest tmes artists and poéts
have celebrated the oma, most cuvious of
Japan's Bsherfolk.
The ama dive for food—shellfish and edible
senweell=——never for pearls
things they have been doing for 2,000 years

Some of the

I1|.

(a venerated Japanese work tells of ama
diving before the time of Christ) appear lo
o apminst the most basic rules of modeérn
diving. Ama plunge without breathing appa
ratus of any kind to depths as great as @5
feet many times a day, Now they have begun
to attract the attention of saentists as well jis
of poets and painters

Until the past few wvewrs, almest nothing
was known of what happens within the body
of & human who repeatedly dives deep, in
cold water, while holiing his lungs full of
surface air. Az an overcrowded planet beging
to turn to the seq for more {ood, and even
more Hving space, we neéed the answers (o
many such ouestions about man in the sen

For vears the submerged world has held
me in thrall, and in Inte summer [ went to
Japan to plunge with thi ama,
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Japan

There are ama all round Japan’s consts,
except 1n the far north, but most live along
the east and west shores of Honshu (map,
page 1281 The bedt known are the ama of
Hekura Jima, in the Sea of lapan off the
Noto Peninzula. During the winter these ama
live in the city of Woiima. on the moinland.

Wind and Tide Brought Ama to Wajima

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

L} the 115 ama registered with the fsher-
les cooperative of Wajima, %5 go to Hekurn
every season, They migrate early in June and
remain until the end of September. Lately,

mirNiaE lir FelRp GEETE EDETHE

Article and photographs by LUIS MARDEN
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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 300
vears, | talked with a priest, Ousimu Asai,
who has charge of nearly 3,000 old manu-
scripts chronicling the history of Wajima and
iz ama. While [ sipped green ten, Asal-zan
unfolded the vellowed papers

“The first ama came to Wajima by acci-
dent,” said the pricst. “They had existed in
oiir southernmest sland. Kvushu, from most
ancient times, In Etroka 12 [1569], several
boats carrving ama from Kanegasaki, near
Fukuoka, were blown to sea by a typhoon;
there the strong Tsushima Current swept
them north to these shores

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

Three-part block print by the
| Sth-cenfury master Kitagawa
Utamarp salutes the ama,
tiving fisherwomen of Jipan

Plummeting into the sea, an P
ama dives 60 feetl 1w abalone beds
off Hekura Jona (following puges)
A lifeline Jeads to o boatman-tender
on the =surfpce. White cream guards
her face against salt and sun,
popgles help her o see under-
wialer., Years of experience assurg
hir safety

In scatteried settlemeénts along
the Japanese constline, the ama
divide themselves between deep
divers callisd funado, “ship
peaple,” and kackido, “walking
people,”’ who hkh unly in the
shallows. Teo conzerve the zea's
dwindling resources, local officials
prohibit the use of breathing sids,
thus perpetuating the anclent
way af life
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shaped to fit snugly into the eve sockets, Until
about 4 hundred yvears ago; the ama dived
without gogeles. Shellhish were plentiful, and
they groped for them in shallow water. As the
shelifish diminished, the ama had to dive
deeper, and they needed to see.

The early evecup gogeles had one defect
As the diver plunged deeper, increnssng waler
pressure drove the edges of the evecups desp
into the eve sockets, forcing the eveballs out
of their orbits like squeezed grapes.

Ahout sixty vears ago some unknown genius
invented a beantifully stmple device 1o over-
come this. A small pear-shaped rubber bulb
projects from the side of each svecap. As the
ami descends, moonting water pressure forces
air from the bulb into the eyvecup, relieving
pressure on the eye cocket

To prevent fogeing, the girls rubbed their
popeles with the crushed leal of mugwort
(Artemisia valeariy ). Ite yoices formed a pro-
tective film on the glass

Finallv the girls tied a string of ege-shaped
weights round their waists aned shipped over
the side. Hideko took a deep breath, expelled
wome of it, nnd dived. Nakamichi-=an passed
her lifeline over his right forefinger. “1 feel
her moving, like a big fish,” he said

Breaching ama gasps for breath as her



=uilt] the line in
headl
wiiter, blowing like g surfacing seal in acornl-
I A= Hidekn .'I,ll'::i-'r LU

gzae (Turboe cormidus, a species ol ma-

\ strong thg e g ] leed

homed over hamd, unti]l Hideko' Tai]d

i Ol CRs -:I|Ir|:.' Winler
LT
rine snadl), Toshiko exhaled a valedictaory gigh
slipped beneath the

Irom for Weight and Thomps for Luck

Lhe ami of Hekurg dive in two periodds

from ten in Ihe mornine antl] soon, whien

nshore Lo enf 1 warm them-
o on 't
noon period - from two o four oclock
.:!.rl."illll'l' | sgarc "||'|'| r.llr ._1|_l;_|||l|;|' | .g'.l' JEILES ) LT

Miasiako, This 40

Wwiman was, HKe most ama, short and stocky

ey o lunch an

¢ beach: and nn atter-

In the

sEIVES Fownad &

dleener willer wit)

|
viar-old

'.'|.:|!| 1L |_|| II_L_"'.'I._-:l|||;_II :.I_'_'- .I__l||| i |!1_|:"I| |||| A

attacherd 1o o
[The diver

The bout cartied wsatety line 150 [
Bl

-':-||: il

A shorter descending line

piece of iron hushand

— - 1 I
r A large pulley

pisstal Lhe welghled rope ove

and hung the weight just below the surface
The amn. naked except for tght-fitting shorts
prcked up o Hattened ron bar

turned end, thumped three times

WILH &an uie
OTE Eh

ELLEE=
Into

wale—*"to bring luck"—and

!ln-:' ik o |'||.r :'.I_I;l_

bootman pulls her in. The diver works with o flect

=11 -ZF-I:-i"-E Lhe sicle andd, holdinge |

lesicending line, hevan o hyvoerventilats

I.II-I-I T4
cxpilled her

Lite
Lo breathe slowly and deeply. Sh
breath through pursed lips 1 g

Tiatsant

phiimtive whastlé, ke the ctrving ol

--|I'|| WS On i WINnS --.'.|-|-I _j_||| T

[ 1 2= i |:| L= 12 mapveker 1he el i |||' |:'||
I too bad enterad th

o Femeain an Lhe hottom Lo thke ph

eq
water, but 1 wanted
tographs
s0 | took myv alr with me in a tank str e
on my back. Sty feet down, 1 waited for
nma
oxplosion

LERER. Sl

plummeted toward me 1 an
i Heht, holding th
ane just above the plunmng welght

[he sea was impid SWILM OVEer o
plain of mustard-yvellow kelp, sea-

Wweed with &1

escending

|:||| W
MOaOviIng
SITIE 85 2ITTUCHS &S L5 .ll-l|'.1-.|‘.!'.

rihl Lamingria. The ama stood o
e
s InE
ke ke
forest beside her
Ittt handd

he abulone, unlike the clam or avster, has
only one shell. With the firim foot mascle that
fills thie

under one edee of

hnll hured i the wavinge seawesil

Ior the domed shedl of an awaba |

my wity down into the submergess
| b sirmia }lll'l'lll'll. THEQAT |'-'.'F

I zaw o convex reddish form

i i |._
el LT

& QuUICK

.'-'ll.:l the cregture polhenes

inserted the beveled end of
the shell, and with

ELIRLE

harvesting the sea off Koraki (miap, opposite).




Lwmtinge the season « stard, |

Lvirry: mindatire and T i










Ama, Sea Nvmphs of Japan

upward jerk broke the suction. She dropped
the shell into her net bag and gave the lifeling
a tug. Pulled by her hushand, she shot toward
the surfnce like a jetting squid

(ur ama made nearly fifty dives that after-
noon; she remained on the bottom almost
exactly sixty seconds each time Halfway
through she climbed into the boat and put
on 4 short ¢otton jacket to get warm.

When 1 surfaced. I nsked her the classic
gquestion: Why do. women, rather than men,
dive in Japan’

She smiled shyly and replied with seme dif-
fidence; Japanese women hesitate to question
male superioritv: “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 sarry, lndies,
but that iz the way the physiologists put it

Onir amet had takeén nearly thirty pounds of
awabi. That night—and Tor nearly a week
afterward—we dined on awabi and sazae,
raw, steamed, and sun-dried

Villuge Bedecked With Drying 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 Honshu to Kyushu to reach the cily
of Fukuoku

The Tsushima lslands lie 50 miles out to
seq, neross a strait of turbulent currents. Be-
vond, only 40 miles of water separate them
from South Korea. 1 sailed there in 4% hours
iny 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 edege of the sen, |
found what seemed to be the squid capital of
the world All around hung thousands of dry-
ing squid (Todarades pacificus), swinging and
rustling in the breeze. White, cream, pale
brown, they danced in the wind, looking like
shrunken, endlessly repeated Wellsian Mar-
tians 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 Breeee swept
through them from the open sea.

Forty ama work out of Magari; the voung-
esl 15 33, the oldest 86, T went out one morning
with two of them, Eiko Okano and Yukie
Umeno, both 35 vears old, to dive in & cove
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about an hour up the coast. We dropped an-
chor near a mounded rock islet

Umeno-san showed me her mask. an inter-
mediate type between the separate evepieces
of Hekura and the modern one-piece face
mask, Umene-san’s poggles were one-plece
bt kidneyv-shaped, and left the nose uncov-
ered At one side hune 4 single compensating
bag made of catskin. From the bag & 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 awahi XNearby 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,
stigae, and @ doren 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 urchins, 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 i= as old as Japan's itsell

The humble diving women, tradition re-
lates, were at the founding of the [se Shrine,
holiest spot in all Japan; they saved the hfe of
& bov emperor, Antoku. by smuggling him to
Tsushima and saflety from warring samurai,
and they were directly responsible for the first
sorties 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 Pacihe, and sailed from
Acapuleo in search of new worlds to congquer.

After colonizing the Philippines in 15635,
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revived them with thelr own body warmth.

“When Don Rodrige hod 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 o
vear in Jupan, then sailed for Mexico in a ship
built by an Englishman. He took with him
13 Japanese merchants This was the first
time o Japanese mission crossed the Pacific
to open trade with Europeans.”

Factory Jubs Tempt Women of the Sea

That afternoon [ sat in the headquarters of
the fisheries cooperative drnnking tea with a
robust. ama of 48, Two gold teeth Hazhed
when she smiled.

“T started to dive when I 'was 16,7 Hatsye
snid, "and Pve done it ever since. Chur season
is short, from the middle of May until about
the 10th of September; the rest of the time
I pack ssrdines in the cannery, Most of us
ton't live bevond 60; T suppose it's the cold
waler and the hard breathing.

“Many of our daughters don't stay in the
village. They go to Tokyo 1o work for the big
companies like Sony and Matsushita, so they
cin have weekends off and buv the things
they see on television, Some people sav ama
won't last another generation. 1 don’t know,
we stll have 20 voung girls in our village, o
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 are as
meany as 7,000 women divers in Japan.

The largest concentrabion of oma n Japan
lives on the Shima Peninsula, south of Na-
govia. Most of these hve tn and around Wagy

The ama of Wagu dive from an island ¢lose
inshore called O-shima, 1 dived with them in
the wash and suck of the tide among the
rocks, close to the rusting wreck of 4 conster
that ran aground the yvear before

Al lunchtime, one ami told me, *Last veur
two of thase ships with crates on decks™—she
meant container ships—*Scallidedl, and one
bhroke apart and sank. Her cargo leaked out;
it was sulphuoc acd. Tt must have rolled
along the sea bottom; one girl got burned.”

sowhere are the ama woven more closely
into the fabric of Japanese history than at
Rurakl, 0 small hamlet of weathered wooden
howses huddled on o rockboeund promontory
not far from Wagw In Kuzaki | examimed
ancient manuscripts that Ohta-san, the fish-
eries head, kept in his safe. The oldest, dated
A 1111, contained a request {rom Ise Shane,

the St Peter's of lnpan, for seshi gwabi, sirips
of dried abalone

“In Nikon Shoki, an ancient work telling
us af 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.. .35 o secluded and
leasant land In this land 1 wish to dwell

“In 3 ke, Yamato-hime went down to the
seq and came to this ploce. Here she saw
women diving into the sea. They offered her
awabi, und the princes 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 doy, September 14, the last day of the
senson, | watched 260 ama moke a concerted
assault on the awabi off Yoroizaki headland,
the precise spot where Yamato-hime first saw
the ama nearly 2000 vears ago.

I stood at the foot of o white lighthouse
whete the cliff dropped nearly sheer some 60
feet to the water, A horn signaled the start;
round the point raced 4 fotilla of nearly a
hundred bonts At the same time from the
rocks below i multitude of white=clud wornen
waded into the sen

Within moments the dark seq was stippled
with white, the hesds of the swimmine ama,
and over the swash of the surl rose a siching,
plaintive chorus, the elegy of the ama's
exhalations. The thin piping sounded azainst
the whispering of the sea, repeated endlessiy
until it seemed that the sea itself was weeping.

Fifty munutes Iater, a fag Auttered from
the chief's boat, and within five minutes the
sen was emply.

Coddess Guards Her Diving Danghters

At dusk 1 returned to the headland. Above
me the hght turned slowly and fashed s
warhing over the darkening sea. The wind
wis dyving, and 1 could hear only the subdued
prowl of the surf. At the edge 1 looked down,
(n a ledee ten vards below stood a woeoden
hgure of Yamato-hime, holding an abalone in
her upturned palms and looking out to sea
Beside her. the flickering flame of a paper
lantern painted a warm orange smudge oh
the smoky blue of the darkened sea

From the headlond where she first looked
down on them, Yamuato-hime still Keeps
walch over her daughters, the sei nymphs

of Japan []
135



By ALICE J. HALI he astronauts’ words lash to earth. *A stark
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HIGH -GAIN ANTERMA
TRAMSARHES TV
FCTURE T SARTH

FROM Lk

...Hru!, Sl qaf Lrgswman ar -'!IE'_IL'lln'I % mecheeefuled® Y famid

i e mons uly 10 &l drovre. naf walk. 2n Hhnd fuviaT
eccatuien Their battery- powered havar wefiicie el travel
df #Eirfl tides A0 Nidns on Pree sebven of B COide | SHE [0
W, CRYrain treucy of Ofgnum, reeeted ho The werd

rmezh. will keep the wheeds from sinkag in feep duad

ORROWING FROM THE PAST. build
ing for the Tuture, Apolle 4—in the
words of Alan Shepard—"has shown we
have reached maturity in the manned spadce
prorram.” Eaclier missions, 11 and 12, ¢m-
phisiged the technology of landings. Like
vovagers in the wake of Columbus, Apallo
14's crew svstematically explored the new
realm. In the: final missians, 15, 16, and 17
min will venture mto e ven more varsied Lerrsin
The <ite selected for Apollo 15 holds many
complexities: Plans call for the LM o land on
a plain beside the lofty Apennine Mountalns,
where the astronauts hope 10 collect zamples

CONTROL - AND-DISELAY

CINSOLE INTHCATER
CFEED ARD SHETANLE
AND DIRESTION

LEKw -GAN ARTEKTA
EEnds ONCE
CiGHAL TR EAHTH

o RATVVIE CAMERS

from the foot of the range itself. Thevy may
also investigate Hadley Rille, & feature of un
Certiain oryn that Appears on |J|---':=.|!I ajalia as
a drv river bed woutld on earth

.-"'-.|.|1ri|l| 15°s LM will be able (o stay on the
moon 07 hoors, twice as long gs Antares did
Improved suits will allow greater mobinlity as
the spacemen o about their chires

As with earlier lunar samples, most of the
roc ke Irom .";;.-l.ll'h- 15 will be Kept toeether in
NASA'S custady, bot fragments wall e dis-
tributed for extensive study among a thou-

canel scientists the world over in a major
program of nternutional cooperation L]

NEW VOLUME OF RESEARCH REFORTS PUBLISHEL

e National Geographic Seciety now spends more than a miflion dolliars a year (o support research

aturally, it takes a few vears after each grant i3
madle before the resalts can be puhlished. We are pleased now: o announce Lhe appearance of @ mew

orodects (n the many scienyes related 1o gecqzrapin

volume, reporting the fmdings resalting Trom: grants made i 1945 All the reparts in this voalume jre
rteresting, aml some are exciting pecoynts of 4 wentific breakihrooghs

As in the past, many members jamd frends of the Societ will ward to own this now, suthontative
tiovpage =ckentific volame, which deals with such toples as grizzly-bear tracking b radio, underses
exploration, and the mapping of Mot Hubbard and Mount Kennedy in the Yukon It may be obtamed
fiar &3, postage paid. [rom Pept. 6, National CGepEraphic Soccty, Washingrton, 1), C. 2086 Smmlar
vilumes reporting research projects fornided By thie Society i 196 1-02, 1963, and 1964, are also avalinbl

for 25 epich These handusmely bound books gre important addithons to any sclence librar
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VEGA KAMMBACK.
ITS AWAGON
AND THEN SOME.

'he Vega Kammback wagon ls three our littie wagon. A shape that contributes
things. It's a Vega. l1's a Kammback, And

1
meaninglully to both the stalality and the
11§ 8 wagon handling of the Kammback
Let'e start backwards As vou can =oe Which means vou mav leel the

3
=

by the wagon-like shape, the Vega Ramm- lo forgel the rose bushes and the

B
il
a
[l
=
il
|
]
w

back is a wagon. The back end lills up. The AL ior the fun of i
i

back seat iol

Ol0s
pant il'leasily |

wicher: the Vega Rammback
"ll.: i-"-'"""'-""-"T‘ ORI T1ES aTIC] WHACOH 15 dlLsD Y

JEry much § Vega. oo wiih

evan asking vou'll gel an overhead

-  Eon g
-
)

foge bnshes and anfiques and cub scouls ol

-.L|1

Hiit !l'_.l__. 1',.'-|._ F E":g!:in_';ﬁ_-.;j-: g Wadoll 1B cam aluminugm eI Eroay Olis I Fa s,
T A i
ware. Ve a Rammback front buckel seats and |ols Inols more

Kammback is not just another lancy The Vega Kammback wadon. Its a

word. [t relers to the aerodynamic shape of 3t more than you bargainad for




Ten years in an
astronaut’s life

T AEAN AT 7. Alian H. Shepard, M hiias
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Good news

about bumpers.

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

Allstate will cut collision insur-
ance rates 10% 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 2'; mile an hour rear-end
crash into a test barrier without damage to safety systems. Safety
svetems include such items as lights, cooling systems, hood
latches, fuel lines. This is a fine step forward, To recognize this
progress—and help hold down the cost of auto insurance—
Allstate initially will give a 10% discount on collision msurance
on cars that meet the new standard.

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

'\-"r'hﬂl.- we l:ﬂ“tinlli: Lo I'.:lﬁ:E"l'"- Allstate will cut collision
insurance rates 209 for any car the manufacturer certifies,
through independent tests, can take a five mile nn hour crash
into a test bharrier, fron! and rear, without any damage, For
some time we have made this offer, and we will continue to
make it . . . for we will continue to be concerned about the big

cost of little bumps. AI'sIate

Let's make driving a good thing again.

I & fow wmietes where rutes pre sfandard, dibseoonts sonnnt sapply
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Traveler’s Aid

Kodak Prepaid Processing Mailers

Why carry exposed film
around’

et a Kodak Prepaid
-. Pi‘i Tlﬂ.'l..‘h.‘*ail!"lf__{ h'hlilﬂl', jl“l“il'L‘iiL_I:-

Theres a Mailer for Kodak

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

We develop your Kodak
color film and mail vour

3

| pictures back to you. Your film
S deserves quality processing
by Kodak —and this way, it gets it
Kodak makes your pictures count.




Manila's 40¢ haircut,
Kyoto's Nightingale Floor
and sukiyaki in Paris.

Thay ro oniy a lew reasons why 1350 Jagan
fir Linas Hippl Holidays tours will laso more
than 22 000 peopls 1o 112 cities pround Dive
workd in FRT1 Thare are many ofnars

Char | 5-day Wour of Japarns Dolases arid esl o ks
hotals Moal meaals. Many extres From 2560
Maniis 5 405 haircut. JAL in the Philippines will
Lkl wiou wbiesfe 10 Tird R

1 duys in Japon the Philippmes. Hang BEang
il Eidid Froein 0S4 Feral oalass hotwl s

tull Amarican breakfant. dally sig hlassang

Eseorad European motorcoach tours. For
pxampls 156 daye through Balglum, Holland
Gormany. Avtrin ltaly Switrerdand, France, and
England. Suparor bowrtal holels. breskiasd
many dinners, and much more. From =85

iapAn Talwan Hisng Kong. Sngapors. Ausiradn
Mw Jeasdand The Fijl Islands Thallamnd 33 daiys
ully escoried ssloot hoblis. sighlasaing. and 3l
rriguiidn ireelided Of AR 8T carts basia 500
Subkiyaki. Shabu shabu. Sushi Enjoy Japannso
tond (n Jepan—or i Pars. Aroond the world, the
tocal JAL oftice will gladly 8l you whare to tinad
Ihe basl Japanezn [ood i 10w

eral EIRvE T RfosEaH G

Gl sy CER 0 Beycahn

=] Oh T E St Ee G BT s
This ~ Mughtingade Floor
wan bulll in 183310 warn ol intruders. {0day
YOI PB Wy wetinorse Betvasen 9008 ard £ 30
Japan, Hong Rong. Singapora, Burma
Hathmandy, Indip, Turkey Iran, Gresce, |srsel
Yugosiavia. From 45 days end §3344

if e peapaisnt iours of Home, Puria Loncan, ared
AmEergam. 1O days MOtgin many axirTas

From MNowe Yore hoom 85361

For §1 we 1l gend you owr  Songs and Sounds of
the Orientl rooord, 10 lot you toor the Far Easl
in i 11 bedere wou bawr I in person. [ Uee coupson.
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Read it

and
sl

Ride up and down stairs an this motorized ehair

thal travels guietly on = smooth
moving paris enclosed, Cota about 1000 o
* 1500 installed in monl homes. Thousands in
usd nround the world, prowiding wondarful fresdom
ol movement far the sged and the handicapped.
Aiso avmilabia: Dover HomeLiFT residence oisva-
tor, Wrie for lileratirs.

Jo ) CORPORATION | ELEVATOR DIV.

Dapt. R-29, P, 0. Box 2177,
Memphs, Tenn. 38102

staml trach. Al

here are neardy S0
TraveLodges in the U5
and Canada. This litte
directory telis you wnere
they are, what tacilities
thev have, what rates (o
L"'.'I.'F1.L"'-I:'|: I-'_'ﬁ':r'!; it with pLELE
And get a good might's
sleep, no matter where
you are. Ywrile
Travelodge, Box 308NG
El Cajon, Calil. 92022

?ﬂ!l”f ODGE

TO ASSIST YOUR S50OCIETY in giving

prompt and efficient service, please include
ln  correspondence, where applicable, the
mailing labet from your National Geographie
school Bulleting or Puldscation.

MANY indquiries are amiwered . Iy telephone
Flease wrile yvour area code and telephone
number below

AREA CTIAE
FHOMNE

Addres All Inguines Ta!
Mational Geographic Society
Washington, D. C. 20036
WHEN CHANGING ADDRESS, please
altach a Geographic maiting lahel and PRINT

now. address bolow—zip code incleded. Six
werks advance notice should be plven,

P AMAE

RV ADNLIRESES




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.

$3.40 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 Fincky hiFFRiR, Ihe e o Srid um @ cuzmion
af srmad o profect LF Froem sag g Petairarfageda

It Tuns for 289 miles. It cost 3210 million.
Even now it is pumping over twenty-five mil-
lon gallons of crude o1l a day across the Alps.
And vou scarcely notice it,

The pipeline burrows its way through thir-
teent miles of alpine tunnels. [t snakes under-
ground through walleys and along mountain-
sides. Excavabion scars have been smoothed and
healed. Flowers and grass grow above it. And
farmers plow across
1t as 1t nothing had
happened.

What might
have been an ugly
VETICOSE Veln acrnss
the Iartd:s*:;ap-t'1:~_;r_1r11.'-.' s
an almost mvisible !Er-r“'
artery, quietly feed-

ing emergy to the ex- St =
panding industries St R —

() :' Austria ﬁﬂd f M Hahaenkogmin Twmael of o

. : detunr pherielly Al fr geaid Sl ady
Southern Germa Y. reswrfof Kidehiokel

When Jersev and twelve other oil companjes
first faced the challenge of pumping ol from
the Adriatic to Central Europe, it seemed an
almost impossible task. Consider the problems

T'he governments of three countries had to
agree before the I
project could get S
started. One hun- #8538
dred and fifty-four 55
roads, twenty-six Bt
raliroads, thirty |
major river bartiers §
and three mountain

ranges had to be
crossed. Forty thou-

i:";-

g V-fr gp- Strolching 285 miler, seer mous
" L-] 4[' 0oL sec termd gl srnadior mrern, dhe Pobelinged

ﬁl']'l_l'.'-'u I.'r'l!- IJ_i[_'I'-E J_']E-I_‘I 10 brmgy emergy fiv Hoe Roir? o Ewrofe
bewelded. And the oil had 1o be pumped as high
as bve thousand feet. Thirty tmes higher than
AN IETRTAL

T'oget things poing, Trieste had tobe turned
into a deep-water port 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
imvolved in 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 turned
atit to be the largest single private investment
in Europe.

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 compleke system of
color or black-and-white pictures without interchangeable Rokkor lenses from 1bmm
losing your mind over complicated ultra-wide angle to 1000mm super-tele-

calculations. photo.

It's easy with a Minolta retlex camera Look foralittle “M"™ tag attached to Minolta
and its patented through-the-lens meter SR cameras. It assures a 2Z-year warranty,
ing system. Just align two indicator nee- ccording to the terms of the U.5.A. war-

dles inside the viewfinder. That gives you ranty registration packed with the camera
the correct f/stop and i For literature, write
chutter speed combil- . spd™ Fa, Minoita Corporation
nation for a perfect ex- P ok 200 Park Avenue
posure. Terrific! South, New York,
Minolta SR-T 100, Mew York 10003
about $220. Minolta in Canada: Anglo-
sR-T 101, from about photo, Lid., P.Q

i I
Mﬂln 'I'ﬂ makes fine photography easier.

Enjov an armchair satari! The Wild Realm:

Animals of East Africa

This exciting 2000-page Ceographic puh Hon will gk

vour lamily on a beeathltaking FIII.|||||.|| safari o the beartland
of Almcan wildlige, Here are lons and leopards aorillas,
elephants, and girafles . . . hppos, riinos, cebras, and thee res
of East Africa’s - anmimal kingdom

To orders vour copy, plus the ather volumes i the series
of Special Publications — Australra, Vamshing Peoples of th

Farth, and Man's Conowest of Space —simply send vour nams
i atldress ard e words “"Series 111 Special Pubdie atioms
Yol will Be balled |ust 54 25 pedr volume plus postage and
handling. Ordir from

NATIONAL GEOGRAPHIC SOCIETY

L .:lr (i l|l||--I II'”Il'III' I.I | _-ll'l




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

If they don't know us as A-T-0, Know
us ?:?:ura as Huwgﬁl .ludl}':;ﬁk.
Because we make a big

of their gloves, bats, shoes,

uniforms. Inhﬂ.ﬂnﬂnu tult i R
quality equi or just & '. I eve o
sport played, ¢ othe needsof =~
ann&d pro. A—T-Dhghpw yymore ..
than twenty other names ¢ sthe 1;__‘!5_;-_
sports world. Each name, from American
LaFrance to Ward Hydraulics, ls synony-
mous with excellence, =g
“the finest in the field."” o

L] P

Nt 2o

Tenglavrell




The new
KitchenAid dishwasher.

Built better. Not cheaper.

The new KitchenAid dish-
washer is better than ever.

[ts 2 horsepower motor 1|
is so reliable, we give it a five |
vear warranty. If the motor i
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
eo 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 yvour KitchenAid dealer. Hes listed in the Yellow
Pages. Or write KitchenAid, Dept. IDNG-7, The Hobart
Manufacturing Company, Troy, Ohio 45373.

KitchenAid

Dishwashers and Disposers
Hot-water Dispensers



The Special K
Breakfast

4 az. orange {or tomato)
juice

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

1 teas sUgar

4 oz, skim milk

Black coffee or tea

(less than 240 calories)

e O

SLYOUr eyes
on less than 240 calories.

Kellogg's® Special K° Breakfast
starts your day with less than 240 | _ . Aot '3
calories. You get something to sip, COMPOSITION PSS | PO e :
something todrink, and something | =~ 135 Booinin (B, o 3
to crunch, 99% fat-free and 100% SR T Viamin By ({26 mog)

NUTRITIONAL FACTS OF KEELLOGOE SPECIAL K CEREAL

delicious. Get your weight control | soupes - fieiesion et
program off to a sensible start g:-l--_-"l--la-"r_J-'-5ft;:-.-';_t;_f:;._-,_ WS el

each day with Kellogg's Special K | Vimnd " 550  oon not establsned. |
Breakiast. | TP ——rT g e—
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" “:__; 'H.'l;!' w o K
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 li\rin{]:hll.‘ most people only dream
about. There are over 150,000 of these successful in the 1.5, and Canada.. Independent
Distributors of Amway products. Mostly husband-and-wife reams who serve
friends and neighbars, 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. P.mf they bring you the opportunity to share their success...
they show you how to become a part-time or full-time 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:

. 1o lock all doors and windows.

I

lo u=e a timer to turn |i;1_hl.-: on at ni;_';hl.

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 vou added

]rrulr-:.'liuu iigjilill.-l road hazards.

; and remember that vour Firestone Dealer or Store will prut Firestone
e ; . : : -
."":IP-H-Hn'll lires on your car, and their convenent eredit terms will

tl-".L-I'nlr" Yirur 'n.;-ll'.;ﬂ'illir'l MOy irnlopni ||‘I'li-

“have a good vacation

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

; I'_--T_l"l rd ".-'L'HHI-“.U'J.".

. Thick wall-to-wall nyvilon

carpeting
"|"~'hll'."-"-'.5|i|
d Tinted wandshield

LITES

. Anti-rust undersealant

5. Fully rec Iln-'.' * arnd
A I.J'-'--'-.:'l':.' hucket seats

6, Sealed lubrication system
(no chassis lubes ever)

7. Up 1028 miles a gallon

8. Up to & miles per hour

9 Lined trunk

0. Armrests ront and rear

1. Full

I-'- i.EI-II-r I-||||!"||' CUNSLTECION

w heel covers

disc brakes
crankshaft

Front

Five-be ATITLE

| {1 .T-'.'.:I]" F L yrds

Al 1614 10

M. Can of touch-up |

h

g
.l

3

Trip mi

Vinyl intenor

lEage meter

T3 horsepower enging
ches in length
593 inches in width
DIt
L love box

Toal kit

Windshield washer

Cigarette lightes

Dome light

l-=peed synchromesh
LTaN S ISSILIE

Curved side windows

Parcel shelt

i-foot turning cirele

Swing-out side rear
windows

1=

. Ponble edge

"r-:l.'.". L0 N
either wav!

ARD-ITeEIE

Y-harrel carburetar

Heavvy-duty battery

-point front safety belts

cessrd in trunk.

o re

'Il'rl y
1 -

r A
Fasarniger AsSiSt BTl

9 Coat hooks

]_"'-."f"tl IRE WOl Ve i:_i'-'.. Tl_‘_ul is

mcluded in the |
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i
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Take an ordinary weekend
in your Beechcraft.
A long way from ordinary.

You gel some outrageous fregegom with a
imechoraft Musketosr,

You cutaway from the crowds. There they are
gown Delow, hemmead in on 1he highway L
= F:I_'||L| 4 1hs [!3-__1 -’_3-_:5- I a terming milas
UACHK

n your Musketeer, you make time every time
Exira iime 1o skin-dhive, roam the dunes, poke
around the bazaars. Or tima to be still, whean the
only swinging you want 10 do |5 in a8 hammock

You escape often. What used 1o be an all day
trak 15 aniy an hour or s0 In 28 Musketee!

someathing more: [hal nameplate on the
luselage gets noliced. Prestige. No other air-
|_'!|,_'-_!'.E CiHTIesS INVwneare neaedr '|'IZ-_- CUSTOMm-0Ll
pariection of-a Beechcraft

T_:: 5

mora facts

I hat s 1he paginn
ends that w
Fack your jeans ant
_n..JI'.':.
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