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ADOLPH SUEHSDORF
WALTER CHANDOHA

NEW PORTRAIT

THE CATS IN OUR LIVES sos
FROM SUN-CLAD SEA
TO SHINING MOUNTAINS sa2
RALPH GRAY, JAMES P. BLAIR
OF NORTH AMERICA szo0
OVER AND UNDER

MORTH AMERICA

AS MAP SUPPLEMENT:
AT HOME
IN THE SEA 465
JACQUES-YVES COUSTEAU
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Bard s portrait adorns
the First Folio (16211

Berkeley Castle still
stands by von tuft of
trees. " as Shakespea

wrote in Nichard |'|'

LLand of Shakespeare
four centuries later:
a poetic legacy

Ewas NOT OF AN AGE, but Tor all ume!” Thus Ben Jonson wrote in i poem for the First

Foho, earliest collected edition of Willinm Shakespeare's plays. This vear the world
celebrates the 400th anniversary of the plavwnght's birth—Apnl 23, 1564—ind in next
munth’'s GEoGrAPHIC Dr. Lows B, Wnght, Dareotor of the Polgér Shakespeare Librar
i Washington, takes Society members on i tour of Shukespeare country. Many lindmarks
descrnibed in the pluyvs endure; others ive only in the mage of poetry, Lines from the Bard
himself help 1o re-create his Elizabethan world, Your fmiends can also enjoy such timely
yvel timeless articles ff vou recommend them for Sociely membership on the [orm below,
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UNITED IS THE AIRLINE TO BOTH!
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Shallow water takes the strut out of ordinary inboards

Werl ruisars have no Ffixed struts, rudders ar shafts on the
baotftom or the boat. Power tift ifts the stern drive
to the proper angle for shallow-water running.
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How well
do you know

Thase are a few of the questions answerad by the
authoritative, 26-page, colarfully illustrated booklel,
WYaur Cat's Care and Comfort,' prepared by the
Purina Cat Care Canter with the cooperation of
|leading veterinarians and cal care experts, Olfered by
PURINA CAT CHOW the dry cat food with a
tantalizing blend af milk, fish and meat flavers cats
crave, and specially formulsted o meel the high
nutritional standards ==t by Ralston Purina Company.

r Far your copy of "Yaur Cat™s Care and Comiorl.’ |
1 sand F5¢ to: |
! Purina Cal Care Cantar, Depl. No. FD& |
| Checkarboard Sguara, St Louis, Missouri 63199 ]
1 L CiTH (Al & (TErray 1
I : MAME I
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| -mm o I
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SHORT
SHORT
STORY

APBOUT TRUCKING
EFFICIEMNCY

This truck cab is only 54
inches long —with the enging
tucked underneath! As a
result, trucks and sami-trailer
rigs can be shorter in length,
lighter in weight and more
maneuverable in traffic.

This is just one of many
improved designs developed
by International Harvester and
other manufacturers in
cooperation with the American
Trucking Industry in tha
interest of the highest
possible standards and

efficiencies in highway safety
and performance. As the
M world's largest maker of
| ,heavy-guly frucks,
b, International Harvester is
l especially proud of this
D— warking relationship with
Amenica's truckers,
"TRUCKLINES ARE
AMERICA'S LIFELINES”®

MEMBER

[IOUWBATION
AMERICAN
TRUCKING
INTERNATIONAL

EEHF.IHT i Washwngton A D, C



All this without a rainy day! Ssummer stiractions like these are around most svery

offer 1 Southern Calitormin You see o lot without! even trvino And no worrics about the

weather! In summer we have almos! no rain at all. Nights are coal: humidity low. In fact, all of

hag it in

North America. Mail the coupon now for vacation lacts. Southern California

Ir Sens50ns are iroe vacation seasons wilh a climate so rare el no ollier p

rFrI:J:: Oificial Yacatlon Guids., Color Dicliides
sighizoolng. map, dozess of aliractons

Al EAR CLUB. D o

wd W 6th Sb, Lom Angelezs. Cafifornia 90017




MAKES ROADS FEEL SMOOTH AS THE MAPS THEY'RE PRINTED ON

If vou think this is going to be a lot of smooth talk about how luxu riously
Chevrolet rides, vou're right. And we've got the facts and fisures to back it up.

E NEwW MR m Ehir mutp with the double red (o s Tdam wind-ghenrring  wiall-to-wgl livers-

UBES =vm pretty nice oven In cars that don't twist carpoting in every simgle Chesymolnt -
hover Jet-amooth ride. | ¢ [ hovrolst eVeEn pngines, nrecislon

Bt &a o the old bumpy and Ry dottedtiru talanced Tor smoot her 1 inning, rangng fron
anee 1 8 Uhoveolel standard 1di-hp Six to oun evlrp-eos .|_-_'_',_||r: 'R

i whgat Fetewmricertl M N6l st o { i Fia N TR, 1 o e, 110 L hevrol T miovil ."||'| | ¥
namae for U hevrols LImEae i YMEeTT, 11 that RSN o — 8 M ol nring ut esach whesl To
whst vi L) 'i-!;_| i il oW ISy W are, we taibor L nring

[t's Chovrolet™s Tength and weight —1705 fuel Hexibility to the weight of the various model
numipeEr oo bumipeer and frnm 3,370 to 40475 |k, i hort, Fot-smonth ride is really just abogl
:!"I-- nddine on made) wni ongtdn | A e i B v Okl u . e :i.:!||.: that mnles O hovrno

able nll by itsedf, ; | -‘-l---;.:.'.".-- oly thing that
|1 e T st oulebers li-_' ‘R i dee=n’t 1= the Choviolet urlee
throughout the echasgiy and that : Chevralet Divislon of
1y e I L} M AT - Gieneral Motors, Detroit, Mich

JET-SMOOTH LUXURY CHEVROLET
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The precision camera that loads instantly
KODAK INSTAMATIC 700

Exquisite precigion plus Instant, automatic loading—the combination
thiat makas the new Kopak IMstamanic 700 Camera unique among the
world s fine cameras. With the fast F/2.8B Extanan Lena, you'll find your-
self taking beautifully claar, sharp pictures—and witn astonishing ease
The Kopag Insravanc 700 loads instantly. No threading, no rewingding
It automatically sets the elactric eye for the film speed. The ians adjusts
automaticatly for corréctly exposed daylight as well as lash piciures
And the Fash kolder iz built in. The Kooak Iustasanc J00 Camera costs
l[gga than $110, Other models and prices. too. See your Kodak dealer

Frce mARect o GRimgs @i o mnaLe

EASTMAN KODAK COMPANY, ROCHESTER, N. Y.
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Having trouble with
weight control?
The Special K breakfast is for you. Only

240 calories. Good in protein. 99% fat-free.
Tastes fine, day after day.

Have vou ever starfed on o sensthly at [unch amd dinner.
weight controd progrim and While the Breakfast totuls
dropped it long before vour  anlv 240 calories, it provides
goal wis reached? pond nourishment : Complete

ACCOrdIng to recent stud:es,  high-guality protem. A bal-
maost diets fall because they  ance ol vitaming and minerals,
are too dull to hve with. And guick encray, too,

The renson the Special K Mainstay of the Special K

Breakfast has been so success-  Hreaklast is o umioue; modern
ful with =0 many people B8 cereal—Kellope's Special K.
theiat i1 1% o normul Kind o of [L 1% low i st high in pro-
micil. 1 looks appetiang and  tem, vet invitingly crisp and
LESITS !-!'-'ll'-.l |ttt Its ey ceplhional flavor is
Ard it 1% based on the con- enjoyvable month siter month,
-'I-ﬂt that eating sensibly . at Doesn’t Specul K belong
breakfast can help you ent  on your breakfast table?

Aelloggs sviciai

S 13 vy 1hal EEl g Cafinsy

THE SPECIAL K
BREAKFAST

The Nutrition Story of
Kellogg's Special K

Liee anrwng & Spsidid K (] il
il eup skiity millk | ssdipllds 14958
§ the feenmmrmnded Aplly sintein &l
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A 33% copy ol
AMERICAN
HERITAGE

is yours for only

10¢

Ex cents hrings you a $3.95 copy of
AvipnicaNy Hemrace. Use the coo-
pon below, There are no strings.

We know AMERICAN HERITAGE is hard
1o believe until you see it. Bul we &lso
krmow the kind of people this advertize-
ment reaches tend to have a well-devel-
oped sense of history. They know its
move than & cultural pursult. And with
AstERICaN HEmiTAGE, they soon find that
getting o kpow our country's history
better can be pure pleasure.

Ametica’s past 15 a fascinating chronicle of joud
explosions and quiet discoverses, bafiles and disag
ters, prophets and pettifoggers, orators and artists
inventor: ond soldiers —mol (o mention fine giass
atid Tast horses, low resorts and high adventures,

All this is part of the background of every one
af us — an infinite kaleldoscope whose sum s Amer-
icu’s hastory, whose product is your present Ropow it
well, your history, and you kpow yourself o fittle
hetter, That's whit AMERICAN HERITAGE 15 al] about

Hard Covers, No Ads

It's & magazine, published six times a yoar, with «
dorenn o more lively articles in every issoe, plux a
sizeable extract from same pew ond Important his-
wory book. Tt's big— 8% x 114 inches, |11 pages
I's handsome — a hundred pictures of more in every
copy, 30 or 50 in superb full color

Every Asmimicany Hergmace i bound in wiite,
hard covers, like a fine book. There s no adverising
at all. You read it, then keep esch 1ssue on you

Sore than 100 froni-the-period drawings, printings.
photographs In every lssue —n third o full color

Ol and often rare mctures show
history a8 it looked to partitiponlal
Wilson about to break with Houze.

On-the-spot sketches (such ax this
Chicago fire sceno ) haye been firal
privted i AMERICAN MERITAGE.

libhrary shell as a valuable reference, an authoritative
as 1t b5 enjoyabie.

The plctures alone would make every issue worth
the keeping. Beautifully printed on two kinds of fing
paper, they odd up o o visual history of Americy
that simply cannot be seen in any other plice

Try an Issue for Ten Cents

We believe that a copy of AMERCAN HERITAGE in
vour hand will speak eloguently for isell. S0 @ len-
cent price for a $3.95 inue makes senso ull around
Mail your ten cents with the coupan below, und
we'll send vou & represenlalive issue. After you hiive
had & chance to empoy it we will invite you by miil
o become o regular subscriber on very altractive
terms. But that's it. Wo one will call. ™o phone will
Fing.

It's o pood offer, seldom seen. S50 good there's o
Bedee. This mnvitabion roms Oul bh SO00 B8 W rin oul
af the copiey sel wiide for thos tse. Gooid tdes (0 senil
the coupon with ten cents today

I wsiErcasy Hewriraigs  Hox 711

Grest Seck, ™, Y. 11021
1 enclose ten cetiis Plense send me
a regresentative $3.95% isue of

i AsrERpad Hewmaon, 1 anderstiond
| & this does not oblignts me o any «ay.
i T ame |
E. (Plzase ﬂ'l'||1|'
r Acldress | : .
Ciw

Lone : JEdnte
| MO
— —



POWER HORSE (Wheel Horse of Course)

Wheel this rugged thoroughbred around your
lawn. Youll feel the sure, steady pull of s
big 6 harsepower engine . %ee it mow
cleanly, smoothly, effortlessly, It springs into
achon-at a touch ol I8 electric starter switch

gives you the sure response of automotive
type steering. Three geared forward speeds
and reverse operate with quick fingertip ease.

Wheel Hame B

Here's the versatility to mow, roll, seed,
fertilize, tll, cultivate, haul and make short
waork of snow and leaves.

Test ride a horse . . . Wheel Horse of
course . . . at your nearest Wheel Horse
Dealer. He's listed in the Yellow Pages,

Write Whoeel Horse Products, Ine., for free,
full color Hterature on the complete line.

529 W. Irefand Road,.South Bend 14, Ind.



These delightful stops in New York State can
double the fun of your World’s Fair trip

~ .

oy (N 3 eal fishg charfengs
pa after fghting mutkalmge in tha
Fhowunand Isfanda of iS5 Lawrssce
O try Tor thie wily blhck bass 1 you
PaweE dn =xira day, take the Wlimile

“waimmtEle TheraunE e EreEE i e TR

This yaar gl nexl, New Tork Slain
walicoma:s you to the World's Fair
Whie you'te hore dnge the naghts of
our Etate. Liks® ppociacular Nlagatn
Fifla, &N are saxy O . reach owsr The
(g ® T L = -aat) Nigh WY E

g

In smmer, the wholge Stats DHiprsag
with oolor. Each Jume, 39.000 ushes
Bloam & 1he Newprk Boas Feutival
At Rochenter, thera's 4 May Lilse: Fes
twal, Further soulb, pou'll Grigd oot
i7 milps o Brilhant enlor (n GEnages
Sorgn. “1he Grorndg Coeyon-of the Eand

Ihe Sle rmagnitiesnt Fages Laloes of-
e some of the pest saling s e
argez  feapmsd By o Indian ribed, (he
Inktvs arm oW e cent®r of e wWine
nadusiry in Nes Yok Doa't iorgel to
| 1ry wemme ot e acallEsE lsmtsl SRam
papna gi B ofesrtyy 00

The Aduondacks offer something o
the whale Temity. Faels amimudil farms

sl attractions found nowhooe |
gige |n he coundry. For o speciaculs
winw, take The Tupoor Loke, MeCadley

| fhe gusen of rocs (racks

P 1

YAArE ol Saratoga remping
Wtk 1hin

fineal thoroughbreds racing 1hers in

o ‘Writedace Mouniain oo 1, On
A Claar day, you an see 100 mikes | fory

bugudt. Thien talie 8 walk tHhrough s

g ThE e G e Sl Faat lEliEld

The New York State Pavilion is the high
point of the Fair, Baneath its canopy, you'll [
fird many of the laecinating products made F
in MNew York, And a huge map al the |
siale showing piaces o mterest See |
fashion shows and hear conceris. Sep
8 spectatular movie in the Theaterama I
with 3607 screen. Then soar 220 |
feet to apecial platforms fora |
ige W ey magnificent view of the Fair |
TAKE THE FLIN ROUTE 10 THE FAIR THROUGH NEW YORK STATE! |

i Sullivan County™s worid-lamous hp
eld, you —an =unbatte by the pood all
Aftmrone, b anbecy | ned iy Lomee of
ffie= Bigged! names 0 shiow business
in InE avanirg Cu=e by 4 West Pomt
tree Uinifagd YStates Wsilary Acadermy
aArd the omly harmess-tmttmg mis

BEEEFE UM e i led 15 &) i

Mow Yurk SHy i3 the moal colorul
excibing cify in e werdd. voul'll fing
8 shedn, reilmurnnds, theatere evans
thinmg you Sxpadian SEE1hem by Sigihl-
nesing bun from midion [ This year,
thara's lafts ol dflormafeor 66 New
Yok ol tha B3 b owr Trel “New Yark
Gtate Vacationlands™ guids. Andgd, of
cournd, plonty of facts on what 1o
woe, wharo to stey sround the slate
Get youd copy now from the Mew York
State Department of Camimarces, Rooim
ME-4, PO Hax 1350, Albany 7, N ¥

———————————

MAIL THIS COUPON TODAY
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It you love hurting, fishing, boating, skiing, camping.
Eaploring —you couldn't do it betfer than ina TRAVELALL.
It's big enough for ning people ang their gear. It's rugged
enaugn o go anywhere, with allswheel-drive. 'l haul
3 Doat trailer without wagging its tail, It gives you the
comiortable ride and smart styling of a station wagor

or MONEY?

It you make money delivering parcels, cartons, hard
qoadds, soft Qoods, tools, sguipment. workers. kids — the
[RAVELALL will do & lot of work for you. It'll carry bigger
articies than any other wagon. It's easy to load through
four side doors and a tailgate. |ts tough frame will shoul

der a lot of weight, And its B-cyl. or V-8 engine will per-
torm economically for years.

You should test drive the TRAVELALL Wil sk aboul convernient
Finance terms — at an INTEHMATIONAL Osaler or Branch. lnlarng-
tionai Harvester Company, 180 N. Michigan Ave., Chicago: 1, |

-

.

The Travelall by International” K{



now, Al

AFRICAN SAFARI
FOR THE PRICE OF
A EUROPEAIN TRIP

17 Exciting days for $1390" from New York-Air fare, everything included.

L
= —

B S ) e NN I . kT = E 1 - Pl ! gt | E—— i S ™ e | | g ol MCTE
Movor bafore has an Inclusive Atrican aatarl been onered at tnis price. apenc 17 | 3ArS

touring England, Kenya, Tanganytka, Uganda, See the big game counlry, sleep at the

! g e e i als - —4 M E - " i e . B =L I
fCOL OF KA mar il enjoy Tne Deauly Of AlTica, And al 1he Deginning YOUT [RUrney

ErI e . . ; i gy WL e = > Do e o b s
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fare-by BOAC Jet all notel accommid ." g, 211 maals, all ransters and SIEN-sBaing.
For the agventura ot your iie gin BUAL S African Value Satar

Two other magnificent BOAC tours combine air and sea travel for truly luxurious holidays.

THE GRAMND HOLY LAND, ISRAEL, EGYPT CRUISE, THE HELLEMIC CRUISE TO GREECE, TURKEY, MIDDLE
also including the Aegean, Cyprus, Athens. EAST AND EGYPT

70 days lor as low as $998° —all transportation, &l 16 days for as low as $840% — including transporta-
an;u;:rrrrun.,'[n:-ns all tours, and most meals included. tion, all-accommodations, most meais, .1|II 5!g"1!5££|r:-g.
vou Iy 1o Venice via Landor. In Venice sou will transters, gratulties, BLAL Brings youl

PO YOUE SAIP 1Or a [eisurery crulse. Tou ¥ Fa 0L rmicles Cruisa of s ®ird. 1 IMOHNESs the L1vely BCE
i j =t add L [ | f I | = I Ty
5| T 0 al H . (x|l )ee Y CiLd | &l ampoa
O LT ! LIk {re il i 1 [ISE I Kl ol = |
I | I i Fai f r Wil . | e gt
i Y ol ; ils b here i
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Money for life!

You can't outlive your income
with an annuity from Equitable

Retirement can be one of the best times of
your |ife—if you don't have to worry about
youUr money running aut.

with an annuity from Equitable you
never have that worry

You get a regular income every month—
without fail—for as long as you live. That's
the beauty of an Equitable annuity. Finan-
cial independence with absolute security.

For complete information about annuities
that meet your specific needs. call The Man
from £quitable

He nas the knowledge and experience to
help you plan a retirement free of financial
WOTTIES,

F.5.: It's a fact that more people have
come to Equitable for annuities than to any
other company.

|

\

—
. =

LIVING INSURANCE...FROM [FQUITABLE

W T AR TV ST RO TETY O TTE T S TAT S
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=88 e Cquitablie Pawlion wihan you visl tho Mew York Wetd's Ealr



the Gulf Stream warms the sands of
y CANADA'S
~ ATLANTIC
PROVINCES
the friendly-fonr-hy-the-sea

Go north by east this summer and bask in
the sun on the miles and miles of free
beaches of historic Priice Edward Tsland,
Newfoundland, Nova Scotia and New
Brunswick. You can attend Scottish games
and Acadian fars and wander amid the
reminders of early North American history.
Enjoy a vast array of awe-inspirmg sea-
scapes, 4 chowce of succulent seafood and
excellent accommodanons. plus an exera
special Travel Dividend — your dollar goes
further in Canada.

You can romn scores of tranquil beaches where pirates and early explorers once prowled.




IMAGINE CALLING ANYTHING AS ELEGANT AS THIS A “WAGON"

e | M MPAR o MEHE“H?...THE Wngion Specinlist
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Your Travel Agent can now offer you the most sensible and simple way of arranging a trip

Announcing

Pick-a-Tour
program

Lufthansa's new

anywhere in the world. Pianned specifically according 1o.

Your budgel...
| How much do you plan to spend?
Fick a Lufthansa Tour priced from
$4TT 1o L2969
3715 takis you on an ABD Mafar-
| conch Tour Lo many ol Eurape =
: most poptilar sights, The Rhino
| eiver wallew, tha beaubtilul lakea of

awnlikariand, Yerico, Bomeo. Canri

M, Parla Bt for thie Tiest-bimse
irevellaer abiraad

Fricrs guolsd ew SEind o dmend Hig Ezanerg

Gie poul Trilwel

A il amd ouf

Pie b - T or :'.l_:.'|| e
ey T F-'.'Irl'l'l ] R]

IfrlGrsgl snsctiy LS §aur

W i

HNama

fid Gies Ham e T
B faren mEsed pe 1@ dTe on @t kgail |

L | Mddie Eastirn Buddet 2

Your time...

How long doé you plan Lo atay?
Pick a Lufthansa Tour from 5 days
duration up lo 55 daya.

[aka an wnusual 2346y Sea and
Al o e Balwan coufilibos
Vit cobortul Yogoaiaen, Bulaania
Hurgary. 1ha
af Roumana

L -
{ IGLH

micuntalng
A Captvahng
haligay in Budapisl and Viernna. al
for onty 5551

meEjestie

HaYD

LUFTHANSA German Altlines, Dept. ¥-4,
310 Park Ave., Mew York, N, Y. 10022
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oty _

ol

~ LUFTHANSA

k L &

ifthansa Traval Agent s

r
I
I
|
I
|
I
I
|
|
I
| Addrens
|
I
|
|
!
g

Flease sEnd me mard intarmalon by thess Luanlansas
I e cheiceed hie 1olltwing

1 j'l!:l:- T il || E_I k=

] Sesndiniyin

Your desired destination...
Where do you wan! to visit? Pick
a Lulthansa Towr lo Egrope. Africa,
ithe Near or Far Esst or Around the
Waorld.

Fly 3 the Holy Land. First 1o Calro.
Then on to Bowrut and the religoas
shrimes around Damascua. Gedars
af Lebanan Jergsalem and Tel

Avie, Marvel at extboc istanbul,
dyllic Athons, 22 days for $1272

¥, @d oande sYars Trammipor TeTeer, wanl easgas, 4708 Rle s Barenr] . o istim o caEgpamy =aie
F95d and maljpErl 16 prearmmant SR

ey e
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Revolution

The warld-tamous army Jeap svehicle starfod it all. Than
came 1ng evdlRbinnany chpnges Ganeile chongen Lino
marn ground cloarancs. Strod ger suapensinn. Waathaes
prool lops. Fur changes. Like pink and white striped
uphoistory, Fringod surrey tops Livoly colore. A ssors
roadsier. A station wWagon — rupgped, durahile
designed Tor work and play

Thian came the Josp’ Wagonesr. & revolatien?! Tha
'l.-l'ﬂﬂral'lﬂl'-f i a0 rEvoidtionary, ot hard 1o =IEI:I!I|;|I'I::II1
your olg Jesp’ Wend. e & stabien ‘wagon. MAng =
IpRer!  Youll be sturied. Slade ot that fdsurrsues

iitkgrigr, Beaulful Comfortable, Vislbidsty wnimites?
Tum the sgnition key., You've got en overhesd cam
aorping purring for you ThHia ohly oia M ary Americar

*CplUenal Nase &l &lghd sabis sonl

produchion car. Try thail stesnng, Power ® The brakos
Power agnin® The fransmission I1's gufomatio.®
Fool that ride. Pure lusuiy.

And the Jesap' hear! and spint are ol Bhere Puil
ane simple |ever and you'rg in Jeep' 4-whasi
"Drivepower.”t Then there's hardly & hill Hvat can Kesp
Foul oD Matdiy & mud hola thal can bag yeu down
I fach, there'n scarely pny dnving silcstion thal com
g&! you downe You'rm free to go anywhers itk (b
irpchion 1o pull you Rrough.

Qrap in on vwour Jesp’ denler, Ho's &0 antfusiaetic
aboul the Jeep” Waponeor Al be iad 1o give you a
feil dejve. Achually. b gets a kich aut of it himseifi

KAISER Jeep CORPORATION ov -

VOSIWVEFOWER |s Waganeer ﬂa.'lmn wagen's new, -rn;rr:;r-...-qu and exclusive 4-whaeal drive system

ALL, NEW &

Era ke Weganasr damanstimlad on “THE GREATEST SHOW. O EASTH

" WAGONEEIR

Nuss@gy mights ABL-TH MElsiEs
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preer i phrase: resblul 1w bw
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our ancestral toeae, We look forward o the
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ITALIAN STATE TOURIST OFFICE
NEW YORK — 426 '
CHICAGO — 333 Nol
SAN FRA

Fitth A

N Cuae

MNOCISCD) — S Francis Horel

CAMNADDA:

MONNTRE

AL = Place Ville Matie

« « « Und all Travel Agents,

i Mlichizan Avenoe

- RONE . T r'f.-*.::m PRLACE

A 5TAY IN ITALY OFFERS YOU

CITIES FULL OF ART TREASURES-
LIT SHORE BESORTS
LAKES -

SLN
PICTURESQUE

MAJESTIC SNOW-CAPPED
RESPLENDENT VALLEYS —
S ERASUONAL SPURTS ENRICHED BY
FOLKLORE CULTTURAL EVENTS — A

AT SOUTAT, LIFE

ALY —

TEMPTING FOOL

AND FOR
DISCRIMINATING  FEMININE TASTE:
THE WORLD FAMOUS ITALIAN FASHION
AND PRECIOUS HANDICHRAPRTS

AND WINES
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Where does one vacation give you all this?. o

; i — ~— 7/
| only in NEW MEXICO!
| R LAND OF

EMNCHANTMENT
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DO YOU KNOW
HOW TO RELAX?

TEST YOUR "RELAXABILITY™
RO YOU: YES NO

Walke un Uired after o rilght's alissp
Have trouble geting to sleep?
Wty abhogl your health?

Toss ang tarn at night?

start when you hear o sudden noise?
Warry aboul tomorrow?]

Liose pnotienee with poaple?

I v answine "'ves” to any of the abave gues-
tioms, you may nll o learn to relax! Tenst
takies g terrible toll on your life. Helexation van
make you [evl ||. tor und be more ploegaant (o
e With, L he "0 "'|||||":"" Methodd of Helixa-
tion’" = mn GmELing I vV WY 1o help voir learn
Lhis wital sicll

REWARD YOURSELF —YOUR FAMILY

THucvver the wonders of nolural relaxuilon

it the T 132% L dl-
bum ""The Cantour®
Methord of HI".'.l'lIf:'!Il"l-""
It reveals many stereli I'
relexutian. Yeou ¢ |I|;'1
free If vou ard over :.!I
jast for trying the won-
derful reluxation experi-
eree of Lhe ew Lottt our®
Method

How would you hke to travel a8 naw
paved highway that follows the route of
Lewis and Clark through the most mag-

nificent seenery n Nerth Amerjea?
Glide through maiestic foreats, by clear
wiler streams for hundroda of miles I:'.l- m oets |1 Bwe il el

unforgettable mountaing laced by trout

[ [ | i
water and pur'u.l'..ull d by emernld and ity amd codors to matoh every decod
sapphire Inkes? No, not o hundréd voears

agon, Today! | ihis coupon today lor

-.I-' : " r. '|._-r:|- antharzed $50 ofl

See desart eountry that changes its vivid exrtiitnte on Contour Cud

colors by the minute . . . eanyons thaot efeerfd if; Power Slded Auto:
R : W WL R Tl B

don't wmeem  to v& b red rread i tige

haye bottoms carved
through rock mountihins that don't Aeem e

".'II'-I-—'
o have tops, See the same lkind of wild =“"-‘ lip Coupan Mail Tﬂ"'-'l"ﬂ' e
gume that l.u:.:.'.u .:I.rl-l| Cli vk saw and seme Caiiiotie ERM LN e e, Bt N
types they missed. Bring the entire fam § 1500 M. 32nd St SE Louin 6, M
fy ... see it all and ¢njoy more |J.|m_LH W, Sand ma cevtilicati Y lactnry authadered 5% ofl
L":r autdoar fllf: rl'll-l-'l VO e 'I"':l.i':iTl."l], it ot e sea e il | A a Gontiui Euddlar® nr Py

: Frta i kI A Sl P 'Z-;'..,--E'- Ll l||||' *.-..:-'-'.-
Lhee rt"ﬂ:l WesL it's stll here to ll'h' s F" | o owrd 21 Pebciss vead eaima @l magrest Gosminua

i
covered in IDAHUD! ! duklny awd retarsd my (vee Contnaeg) Sethod l a
Write for FREE IDAHO VACATION 1 T S e

INFORMATION with FULL-COLOR i
FHOTOS to: ~n - a'it
IDAHO DEPARTMENT OF |

Gty wluk= iTp —=___

ek ;
COMMERCE AND DEVELOPMENT Oftnr nd dwurvatian veid st Stay 30, 1964

ROOM I-”-l_' CAPITOL: BULLIY H‘::, F“:‘W b
HOISE, IDAHO - Los d




Mavbe it's just a coincidence that so many Pontiacs get left out in driveways. Maybe.

Bably i When vou own ar that looks thit good, there's no e hidme (f i the garave. Al
at-1 & Ih chavltizht. VWh ' ctter H l [T ' TEAY l em. You |
§a ol [t | | | Fdlif l
| | I | | i 0 Bkl Creal | I 11 it ¥vid | X f &
1 r than | (g 1ma | il | | iy - |
i porty - a i i i y i 1 i t i 1 i

o4 WIDE-TRACK PONTIAC
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Pcrgsher...

The party was jus! warming up. All of a
sudden, neighbor Jos drove onto his lawn
with & niw Bolens Husky compact tractor
You never saw a parly break up faster. Moxt
of my vuesls wore cluliered around the 'E{Ilrl.;-..f..'
e pxplained how 11 culs grass, toles carts,
busts sad. moves dirt and cultivates. In winler,
it cuts a wide path through the deepest smow

The new Bolens Husky., with a Fast-Switch
Attachment Svslem, s ready [or action in
seconds, Lets you change powersd altagh-
munts in less than 8 minute — without hitch-
its, bells, or tonls, Joe gave us the perfect
pnawer o spicing lawn and garden work with
fun, Good ol® Jog, slways the life of the party

Sen The Husky 800, Husky 000 oF pet
Husky O — gt your Holons Deoler. For in-

formatlon, sond SETi il g

BN EEN DS, WG SSEPDLATIN OFFS e0-0F.7) el Sachegies Wi

I FEITLE

Addre=sy

Ly Liale

Catch us—
If you can...

We dim't know all the answers on stocks

i|'|l|]. I"II.HIII1'-|.

O the other hand, we don't know Aany-

body else who has more of them efither

After all, we maintidn i Resoarch Depurt-
ment marly 300 strong that is one of the

Hnest fact-hinding bodies in our business.

Facts about every mojor industry.
Facts aboul every MELOr Cothpany.
Facts about oearly anvy sensoned

socurity you cire to sk us alwout.

And those facts are gathered principally
tor one reason: to help investors

I youel Hkis to know just what Research
knows about any purticalar industry, eom-

pany, or stock —

] jiast Frige Reseureh -q|1T'rF|-.'-=. that knowl-
odee in rEVIewIng pe*rth%hu vours, for
mstunoe :4]:115311.' ask

There 15 1o I‘I.II"-_:I.' For Hids serviee, You
necdnt feel obliguted to us in any waoy,
cithor,

Jn-.t atldress vour letter to —

DPepartment NG-19

WFLAEEE M, T. BTEOA ERCHASGE 4a=m3 OTHESR
FENECI A BT E 4D CopiELIGTTT EpemAdNGEE

MERRILL LYNCH,

PIERCE,
FEMNMMNER & SMITH INC
D PINE STREE HMEW YORFK 6 NMEW YOFRE




The “Champagne Touch” of Bygone Days
Aboard the Most Modern Ships Afloat

Moore-McCormack's ss Argentina and ss Brasil

Cruises to South America, to Africa and the Mediterranean,
to Scandinavia and Northern Europe, and to the Caribbean

CarinbBbonan Cruises: froeem Mo

South Armuapmon CrudliEes

Scandinavia-MNorthern Europe-S8attie Gruses:

FOR FULL DETAILS SEEF YOUR TRAVEL AGENMT OR, WRITE TO

MOORE-McCORMACK LINES

Two Broadway, New York, N. Y. 10004




“Isn’t this a grand way to
see the World's Fair 7"

Yes it 1, because it's a carelres and carfree
Trailways Tour! Trailways Tours will plan your
whele World's Fair Vacation trip complete with
travel al scenery level all the way on madern
ey Duses planned sightsecing stopovers
gn roogte ... all hotel accommodations reservad
in advance . .. goided sightseaing tours in New
York City and the Fair... and it's all "fatlor
made” to fit your budgsl and time!

Far free complefe datarls on a World's Fair

vacalian, clip amd mail this coupbn:

TRAILWAYS TRAYEL BUREAG CORP., DEPT. N
[G12-14th Siroot, N'W
Washiingtsn, DC

am interasted In a3 New York World's Fair
vacation with sightsseing en roule al

— pnd

Lhich
dinal

Fackage Tour

ADDRESS
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TRAILWAY

“easies! fravel on earth”
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EUrope...

vacationin
Switzeriand

Have a

SAFETY DEPDSIT BOX

in Your Home...

B e o

INSULATED VAULTS®

Protect Valuables
From Fire, Thaft

MEILINK S5TFEL 5AFE COD

aplb Masd, 1

Hullding Sates and Inscdated Frodecis Since 1099
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nloviends which invite vou to have fun and relax.
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Love Letters
to Rambler

sportscaster [ob
uckbiur of Porl-
lmrud, Ore., has been
a two- Rambiler man
gimee 1060, He writes
enthusinstically
||l|l:.lu[ ||I-- .hlu'r'-:l 1T

and Ambassador sta
Liatt wingohis:

Mr. Dedy Mackbam

“Our total automobile expenses
are about $400 per year less.”

"Thznk: to Rembler, my slx
Kids are on thelr way 1o
collegal For our total ‘anto—
mobile expenses (gas, ocl1l and
upksep) ars E:lﬂil y 8400 par
year less than they used to ba
and we're converting the sav-
ings to our colleges fund,
"BEelififg a Eporiscasier i
Morthwest with its unpredict—
able winter weather,
on my car 19 maintal
tight, fast acheadule
hae never let me down
“1've sold many friend=s on
switching 1o Hambler by just
Igtting them drive one,

“To tall the troth, the cara 1
hava now are- performing so0
well and with =0 little ex-—
panse, you'rs golng Lo have n
hetkhuva lime sSelling ms a now
ona. lor awhilel"

in my
Rambler

But wait till you see the beautiful
64 Ramblers
pnd economicwl than ever, See vour
urnlibior
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all e -;_|,|_.| el i by

1
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THE FUN WAY TO TRAVEL

Want to escepe to guliet, surny deserts? Explocre
priritive nalive villgges In Old Mesto oF Jusd
relax beside some inwiting stream. Or parhaps

You kiow 3 rdad somewhere vou d ke (O Folldw
o tha ard. It's all the same with an Ajrxiream
Land Yachi good bade. Sathroom, hat and
cold water, refrigeration. hesd angd fLight free:
pendent of culside sourdes whetever you go.

Hoed wvoyepng with an Aprslream means el
trawel Indopondence — no tima-fablies. lickets,

gaching. It's the escaiting. belter way fo trawvel
higra in Morth Amarica oF answharn in the woskd,

wiitle for fres booklet “Werld At Your Deoarviep™
AIRSTREAM INC

g CHUNCH STHEETY, JATRELR CENTEN, GH|&
IFE0s r, FINEETORD, BANTL FE SEMIMEZS (O, CELIF

take in
the nurtham

RETRACE THE
HISTORIC TRAILS OF THE
EARLY YOYAGEURS—Explore

this Hiue Lake:s .-_'-:._.-.-|1rd. rive s _'f—-'ﬁ,.!n # i
sale, toll-Troe super e ,j_ S
= o [ -t BE - gkl B ]
o P !
8 FREE MAP—Completely new—

2 M
B includes tourist attractiion guide,

highways

J

NORTHERN GREAT LAKES AREA COUNCIL
P 0. Box 357, Dept. NG-G4, Chizago, (11 GOEEY)
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Your “shore leave” is special in

i VIRGINIA

J.1__

At gay Virginia Beach you have so much, so near! You're next deor to Williamsburg's
living history . . . even closer W the world’s newest wonder, the Chesapeake Bay Bridge-
| Tunnel, opeming April 15 between the mcturesque Eastern Shore and Virginia Beach

Join nearby MNorfolk's International Azaliea Catch a wimner in Virgmoa s Salt Water Fish-

Festival, April 20-26, when 250,000 pealens  ing Tournament, May 1-0¢t. 31. No license

bloaom i world-amous Gurdens-by-the-Sea no fee; 22 species. from marhin to spod

VIRGISTA HIGHLIGHTS: Historee Gariden Week, Apmi
JE:25: whin hundpeds of preale homes pmal  planiibions
open their doors oand gorden gotes 1o vione  Shermmnsdodnb
Apphe Blossom Festbval, Wenchester, Apnil MieMay 2 gay
with owtdoor drama, rarades, nnees, wist sl mekes - ol
blissomung  orchards, . The Eastern Shore's exciting - Wil
Fony Roeund-lp July 8.3, on Chimcotesgoe  Tslatad

FiOR FREE 53-PFAGE
PFICTURE GUIDE,
‘Carry Me Hack to Ol
Vitgirna,” plus flistiuted
siate hiphw vy o, drogs L
o ocard. Ask abouil places,
EVEME ¥l WanL LWy Spc

VIRGINIA DDEPARTMENT OF COMNSERVATION AND FODNONMIE DEYELOPMENT
l\\— Bl =fufs fMBer Boblding. Richomml, Ya. 1309 Yiegimes ¥ ilm Catalog Avallahle J‘I

Mix fun and history in VIRGINIA., birthplace of the nation



These 3 tests prove
First National City Travelers Checks
are "Better Than Money”

wWhy are Uitthink | ravelers U hecks the beést way 10
money anvwhere” Actual tests, shown below, demonsirate
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At Home
in the Sea

Pionecring a new underwater world for man, French oceanauts
live for a month in a submerged colony on a Red Sea reef

By CAPT. JACQUES-YVES COUSTEAU

AM FINISHING an enjovable meal
I with my wife Simone and a tableful

of good companions in a snug lodge
we have built in a remote and primitive
part of the world.

No one has hived in such a place be-
fore. In a corner of our bright, pentaro-
nal salon there 15 a large electronic con-
sole that looks like a spaceship control
center. Four rooms radiate from oursin
a design sugeesting the name of our
lodege—Starfish House.

One arm contains the kitchen and lab-
aratory, from which the chef i= passing
us fruit, cheese, and coffee 1 light one
of my reeking Tuscan cigars and look
out the waindows at a black, virmn wil-
derness where moving phantasms bare-
Iv sugeest themselves, and where lights
that are not lights softhy glenm.

“Commandant, regarides,” savs the

man alt the consale. He turns off the
insicle lights, then flicks on powerful
lamps outside. In a mamcal transforma-
tion, our windows turn imto treasure
chests lined in zenith blue—the blue of
the undersea world. Jewel trays drift
slowly past in a hali=knot current, There
are tiny crustaceans, larval jellvfish,
swimming worms, and manyv-faceted
hatchetfish that have mugrated from the
abhyvss to dazzle our eves. Bevond is a
somber, shifting tapestry of hig pelagzic
fish, the far-riding predators. They
strike singly into the little ones, snap
them up, and speed back to the shadows.

A thick school of sardinellas prunces
into view, We watch, spellbound, as
they execute in unison o dance as pre-
cise s that of the Rockettes, then van-
1sh = if the stage had fallen in.

We are in Continental Shelf Station

465
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Number Two—Conshelf Two—located
on a coral ledge 36 feet beneath the sur-
face of the Red Sea. The ledge is part
of Sha‘ab Rimi, or “Roman Reef,” 25
miles northeast of Port Sudan (map,
page 476). Simone and I are visiting five
of my men who are attempting to live
and work here for a month without com-
ing to the surface.

Conshelf Two consists of four prefab-
ricated steel structures, several fish pens,
and some antishark cages. Above us
rides our utility ship Resaldo, which sup-
plies the undersea hamlet with com-
pressed air, electricity, fresh water, food,
and medical care—in short, with life.
Above us also is our research vessel
Calvpso, serving as liaison ship.

This is the second Conshelf experi-
ment we have conducted (page 469). In
Conshelf One, a pilot project in the
Mediterranean Sea in 1962, two men
lived and worked for a week in much
smaller quarters—a 17-by-8-foot cham-
ber anchored at a depth of 33 feet off an
island near Marseillee. Now we have
launched a much more ambitious expe-
dition, with more men, more elaborate

PORTHOLED DOME houses DS-2, Captain
Cousteau's diving saucer. Shadowy
research ship rides above. Strand of
living Virgularia resembles a kinked rope.
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cruipment, and at a far more remote site.

The control panel in the corner is actually
the commiand center of the éntire Conshelf
Twao expedition, Its operator has a three-
caméra clpded felevision cirouwit, intercom,
ultrasonic underwater wireless, and telephone.
He tssues mmstructions not only (o the station
but to the ships overhead Fortv-five men,
above and below, follow these directions

The controller also communicates with a
stratge bullding near Starfish House, an
onn-shaped dome on stalts. 1t 1= the hanear
of our two-man hydeoget submarine, the
diving saucer DS-2, which voyames & thou-
sand feet down from its submerged shelter—
the first submarine vessel to operate from o
buse on the ocenn Hoor (poee SO2L

The underside of £D5-2% hangor is apen 1o
the water o that the saycer pops up into the
air inside, to be holsted into the dey by an
electric winch, discharge her crew, and re-
celve muointenance and bottery rechirpes
Like Starfish House, the hangur is filled by a
hose from Rosalde with air compressed to
30 pounds per sguare inch, slightly more than
double atmospheric pressure, to equal tha
of the surrounding water.

Smmone and T get up from the table and
have a look at the console. The gas-analysis
indicators show that our air is pure. So is
the atmodphers of heliuvm and air in our Deep
Cabin, a rocket-shaped underwater chaumber
90 feet down on the reel below, where two
men will presently attempt to live and work
for a week without surfacing (pages 300-301).
We check meters showing direction and ve-
locity of the current outside The temperature
in Starfish House reads 277 centigrade (30,67
F.) and the humidity 12 85 percent

Undersen Scientists Go for a “Stroll™

The 38-year-old director of the undersea
station, Prol. Rayvmond Vaissiere, chief of
the blological division of the Oceanographic
Museum at Monaco, asks us, *Care to join
our evening promenade

The men zo to one of the branching wings
of Starfish House 1o don their gear,

When the professor is dressed for his
“stroll"—puoart of the scientific program that
requHires our oceanauts o spend several hours
adav in the open water outside the station—
he piuses at the console and starts a clock
next to his name on the personnel roster,
Fach name has a clock that records the time
a man spends outside in the water:

Natwonal Geographic, April, 1964

The next mun to clock out 1s @ sprightly
J0-vear-old, Claude Wesly, chief diver of
Conshelf Two, He i called “f'ancien,” the
veteran, becnyse he was one of the two ocou-
pants of Conshelf One.

Andre Foleo, 33, starts his ¢lock. He 5 n
slender, handsome industrial designer with
a calm, restrmined personality, which s
helpful in anprecedented living conditions
like these. The fourth man in the night-diving
party is Pierre Vannoni, 31, o former customs
mspector with liternry tastes.

Simane, only a temporary visitor like my-
self, comes out of a bedroom in her foum-
rubber diving tunic, desiened az a gift for her
by o fashionable Pars couturier, She shoul-
ders her lady-sized Agua-Lung

“Coming?” she nsks

“Later,” 1 reply. “1 am going to join Falco
in the hangar." Albert Faleo, not {0 be con-
fused with André Falco, i5 the saucer’s pilot

Handouts Win Chef o Devoted Friend

There 15 no door in the fover from which
the diving party is to depart Wesly steps
over W a circalar blue section of the deck—
and descends into it It i3 open witer, the
sen itself, held down by internal iir pressure.
One by one the divers disappenr through the
open sea hatch,

The fifth man in the permanent wnderwi-
ter party stavs inside with me and clears
the table. He is our bearded chel, Pierre
“Pierrot™ Guilbert, 43, Plerrot is veritably the
muordle officer of this village beneath the sen
His cuisine bolsters the others, and he in-
spires himsell with a grind collection of
photos of his wife, two children, parents,
relativies, and friends tacked over his bunk.

Pierrot taps on the window with his signet
ring A large tngeerfish appears in the win-
dow, eyes him (page 485), and disappears.
Pierrot moves to the sea hatch and holds some
food scraps above the water. The trigoerfish
sticks its head up and grabs the offering

Pierrot made friends with the fish when
he first armived. The trigeer lives 100 feet
away 1 i recess of the reefl L guickly recog-
nized Plerrot as the dispenser of free lunch
and nssocinted only with hinmu Let another
man rap on the window. the fish will come,
hut, recognizing an impostor, will at once go
back home. When Pierrot is out swimming

g Covastend ddesenibed lds fest Unrdervea sieer
explivratinns i "Diving Savcer Takes 0 the Deep,”
NaToNAL GEaGEAFHIC, Aprl 10



EXPLORING THE CONTINENTAL SHELF:

CAPTAIN COUSTEAU'S LONG-RANGE
RESEARCH PROGRAM

Conshelf One, September, 1962 A 17-by-8-foat
steel cylinder_ 23 feel deep in the Mediterranean,
housed two men for a week ¢ off Marseille, France
[hvers descended to 85 feet

= g
Py i
I-F-_-_I_l_-__

I 3z
m H_.-Eﬂﬂ ﬁ. feat
diwgley )

Conshelf Two. June 1943 Stacfish Hnuit, :
38 Teet Selow the Red Sea Sheltered fie 1
for-a manth. Degp Cabin 5t 90 feet held two -ﬂ
men for a week, drvers worked at 165 feet. rl#

185 fpat

Conshelf Three, August. 1964 Plans call for
a 20- foot - wide sphere al 165 feel off
Villefranche, France, in which five men will
attempt ta live for two weeks: From &, divers
‘,‘ﬁ -}#‘ hope to work regularly at 280 feet

A

a

280 feat

330 feet

Conshelf Four, May. 1945, Five men
expect to stay at 130 feet for twa weeks
off Villefranche Divers will {ry 1o §
penetrate to 525 feet

525 foet

| 590 fect

Conshelf Five, Augiat, 1965

or August, 1966 Down af the
drap-off line of the continental shelf five
divers propose tocstay two weeks, Jgeansuts
will attempt dives to 900 feet. 5ite of the

o  Program remaing to be selected Captain’

e Cousteat’s ultimate goal is to send divers
to | 300 feet fram an underwater home 660
feet below the surface

Since 19582, the National Gesgraphic Saciety,

thraugh grants from the Cammittee for Research
and Explaration, has been a supparter of

E"-\‘ Captain Cousteau’s undersen studies
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feel in the sen The |.I!|_'. known hnnei g e
extrerme (ressure woltld be respiratory fativue
In 1962 we demonstrated in

it lune Batiene was har

Conshelt O
i a factor for two
nen Wik i s

Hvine o) itmuospheres

M riFeSsure

afire] ool
ploy more men for o Jonger siav in two otmos
pheres of pressure, but to leap forwars

Loonshell wo wis not ands [

||:-
placig two men tor a whole week i a Deep
Cabin at a depth of % (el
strain on their lungs by alr compressed

Lo alleviate the

nearky four atmospheres, we planned o fu
mah them with a mixture of air and the second
hzhtest gas, hellum

it t= theoreticalls passible to s Phe work-
ing station down W 660 feet by using o mix
lure af- the hehtest eus, hvdroven, with a
LT

Lonshiel]l plan s 1o do exactiy that ( page 46%9]
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Builders Work Late Into the Dusk
to Link Ship and Undersea Village

A et oo shalbow to swim over and tocs
ppeed Lo wilk on separates the supply shiy
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drop into the deep

[TOM seareny davEIme s
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Assembling o shoarkprool cage, Armand

Phasan wses 4 hacksaw to trim o metal nb
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a month on the reefs slone an 80-mile front
He searched for fairly level ledges at the
proper depths for the main station and the
Dieep Cabin on the landward, more sheltered
side of the reefs, with wood anchoraze for
the foating base, Resaldo, and a reasonabie
distance fram port for Calypia’s supply runs
Falco selected Shivab Riami, 4 reel 23 miles
northeast of Port Sadan. It wias actually n
spindle-shaped coral lagoon lving outsice
the two main reef chamns in the western Red
. Sen. Why it had been named the “Roman
Reel," nobody in Port Sudan could tell us
The four structures in our undersea ham-
let were prefabricated of steel in Nice by the
Perona metal works and taken out to Port
Sudan in Resaldo, We assembled them on the
walerfront with the aid of Sudanese workers.
Three of the submersible buildine—Star-
bsh House, the Deep Cabin, nnd the Saucer
Hangur—were designed by Jean Alinat to
stand on telescopic legs. The legs could he
O £ adjusted to give us dead-level openings for
i L e the bottom hatches that would remain open
AT g 1o the water, Only the “wet™ ool shed—u
chamber open to the sen where we stored fish
. . traps and other equipment—had no telescopic

| - -

Aar  legs {page 488). 'We brought along 200 tons
£ of lead pigs o sink the village,
o, ‘“ - Cin the hlistering waterfront at Port Sudan

Planted on u Red Sea reel 25 miles from
Port Sudan, Continental Shell Station Twao
% testedd man’s ability w build and mointain
an underwater village far from bases of sup-
ply and i extremes of heal and humidity
Earlier, Calvpso cruised from the northern
eived of the Red Ses to the Indian Ocean for
an extensivi series of deep dives by 352
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wie struggled to fodt the bhulldines aod hal one of the lees enve wav, The dome tilted
=t Ui Tor Lhe 25-mtle tow to Bha‘nbh Bim cver, and all three legs collapse [t ook
Building an undersea village may sound four dayvs of unremitting labor to unlogd bal
romantic, but the job iself wis anvihing b 150, take off legs, repoar them, and restor
winmorous - o benn with, we had o cleas v hatiear o even kel
off humps of compaoted sand and coral knnhs D yurkne the whole weddition we ull Jos
(o devel the siie for Starfish Hoose aned the wereht M hEre wi imost 20 podnd
sancer Hangar (page 4830, 1t was like brenk-  Occastonally o man would faint ot his
e gegund for o housing- development azhore tor there was no-atr conditionine on erther
we improvised a sort of plow, drawn by o Ladyfso or Rosaldo; we were dedicatine oy
rope wWhieh passed throueh o block moade (s v nir nditioner o Starfish House
to the reel and ran up to o winch on Calvpse's veoident e mimest part ol the datis
terdeck: It ook two davs 10 level the Tot Fouting. Many were so nearly fatal, 1 wonde
Mooring Sea Blimps in a Gale _"‘I it dispensation we had. For 1.“_!'. e, tnky
he neciddents to the Deep Cabin, Al its prop-
Flacing the houses in the hamlet with a4 er depth—%) feet—the only feasible perch on
half-knot  current munniag was  <omewhat he reef was about & vard sguare, ot |aree
.ii-t iCFYIRE- 0 iH® l]aw r s many hlim L% il elioueh lor it 11 I!l-l-| ff = Wi ol | iricHi
ale,. Uur g steel bubbles were defiuntly it and refnforce it with o mooring cable o
buovant. Thev had to be sunk on an even o ion of the reef above it to ensuee the cibi
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Chis meant fuggling tons of lead hallust s finisherd, the mooring pulled out and the

In addition. ene of our critenl ealculations cnbln 2ank YWe bishedd 1 p fram 1440 feel
for Starfish House was wrone Tt needed 100 with moarveloys work v Bosun Mauric
tons of lead, bul the avaiilnble ballast spac Lénndrd on Calvpso's hyvedraulic crane. The
untler the fHoor would tnke ondy 80 1ons We  cabin =ank severa! more Hmes Lt me till
el bor Dl -4 PO-foot-widde rack on Starfish bout just one of the sinkinges

to hold the 20 extra tons of leged We groaned W henever the cabin wok of, it tfipped out

wnid swented through o dav of suspense whils eleciricnl, television, phone, dand instroment

sinking the mun house, untll Ainallv it rested  eéables It would bave taken weeks 1o hoisi

riumphantiv on s tlescome stlis e rocket out of the water each bime andd
[hen we lowered the hangar for P5-2.  repair it
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Jaceues Roux and Pierre Servelo, volunteered
to o the job underwater. Servelo was diving
for the second time in his hfe The upper-
most of the cabin’s two compuriments was
still dry, and they could work there. A hizhly
experienced diver, Ravmond Coll, went down
with them to do some putside repairs

Roux and Servelo crawled up to the “nose
room” and reconnected the phone to Star-
fish House. Just then Deep Cabin began i
rock. It rumbled, With o snarl of bubbles, it
began sliding down the steep slope of the reef,
with two men trapped in the nose and Coll
nutside, entangled in o storage rack.

Servelo yelled over the wire to Starfish
Houze: “What is happening?™

The controller reluyed the distress call 1o
Calypso, Commandant Alinat said, “1'm com-
ing down." Then the phone line ripped out.

During the sinking, Roux seuttled down to
the bottom hotch, thinking that Servelo was
following He dived clear, watching with hot-
ror as the cabin thudded on down the reef
with one of his messmate= insicle and the other
carried along, strugvling, an the outside. The
reel foce fell off for 1,000 feet. Luckilv, the
Deep Chbin struck a ledge 140 feet down and
came to a stop, leaning aeamst the reef.

Men Escape From Near Death

Coll was pinned owtside. Insiide, Servelo
felt the chumber settle and composed hkim-
self. Water had fooded up through the lower
room;, but the upper room wis only 4 quarter
filled He had a pocket of air, he still had his
Agua-Lung, and he reposed a world of con-
fidence in the last words he hivd heard on the
phone, Alinat's “I'm coming down.”

servelo heprd banging and scuffling out-
side; Coll's Agua-Lung was clamped to the
reel by the steel cabin. He was cutting away
his diving harness.

Coll could not work one of his fippers
loase, so he pulled his foot out of it He took
a last lungful of air, abandoned his Agua-

Lung, and started a free ascent of 140 feet
Alinat and Falen came stroking down towurd
the sunken cabin and passed o nonchalant
chiaracter with no beeathing gear and one fin
who was rising slowly with distended cheeks,
bowing a bead of bubbles from his pursed
lips. Coll was gradually lowering the pres-
sure in his lungs s he passed throvugh pro-
gressively lower water pressure. To have
retained more pressure inside than that out-
side wold have futally roptured his lungs.
Coll armiverd on the surface unhurt but tred.
Alinat and Falco went on to the cabin and
conducted young Servelo up to safety

Dhvers Hold O Arov of Sharks

In previous expaditions 1o the Red Sea we
had gained considerable respiect for its sharks,
;anel this tinwe came prepared to coexist with
them. Coexistence began even before we ar-
rived at the Roman Reef In the Gulf of Aden
we stopped to dive on ' Arab Shoal, dan inter-
esting rock reef near the Gulf of Tadjoura
off French Somnliland.

We launched the two-man diving saucer
to reconnoiter, amdd the little submarine was
prcked up and escoeted closely by about 30
large and bold sharks Pierce Goupil, our
cunemalograpber, and his three teammates
divied at night to get some footage, with the
antishark care along just in case,

At & depth of 100 feet the Soodlamps hebd
by Rovmond Coll and Chrstian Bonnic
picked up the glittering evis of a dozen big
sharks, As Goupil and his assistant Gilbert
Duhalde prepared to film them, the pack
circled our team, moving in and growing in
numbers until there were mayhe 70 shiarks

Now Loupl was confronted with a fateful
decision: The antishurk cage would hold only
three men, amd the fourth man might well be
tiken by the shorks Goupil rang the alarm
to have the cave riiséd, then grabbed his as-
sistant, who was the lenst experienced diver,
and shoved bim inside. Then he, Coll, and

Twin Lights Pierving Gloom, Diving Saucer Sails Into the Undersea Village

In a scene ne camera cotthl encompass. the fabulns structures of Conshielf Two glow
verily 1 the nichitime seu. Exhavsted asir boils up from Starfish House, where a five-
man crew makes ity home. Across the way, lights glow from the 1op and ajsen fat o
ol the diving saucer’s hangar-on-sillts. At far fefl, the feoded wol shed houses ander-
wiater gear. Divers diogh down the reel to Deap Cabin, moored by o box of Tead weizhts
at 90 feet, where two men spont o week working readariy 1o depths of 165 feet. Anather
man constructs 4 Gsh pen between the twe main buildings. Overhead hanes the reseanch
zhip Calypad. Umbilical cords carry compiressed air, power, and communication [lnes
from Resalds, moored beyond the upper reef, across the metal bridee, down to Stasfish
Huouse, aml thenee to Dieep Cabin. Making the operation a truly undersea one, onders
eriginated in Starfish Hods<eé, not an the surface
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Bonmict got on top of the came and sat back-
L=k, factne all sneles of attack

The sharks broke their circle and flow at
the men hend on, confident ns wolves of their
superior numbers, The divers struck back
with cameras, Hzhts, and shark billies as we
winiched them up. The cape broke witer
The men were unhurt The frustrated killers
Lhrished on the surfoce I a frenzy

Ceoupil wanted to film the diving saucer in
the middie of the maddened pack. So we ngeed
twir powerful floodlights on the front of t

1§
anti-shark cage. and he and Daniel Tomass,
the still photographer, went down in it while
Prlvo anid 1 took the diving saucer down
through the sharks

Falco and' 1 bovered near the caee ot 20
feel We were astonished 1o see Goupil and
Tomasi suddenly abandon their cameras and
dance crarily, slapping their ankles and leap
ing. Around them. picked out in the lights.
mnumerable white dots were swirhng, like
mmats around a lbwn iamp m sammes

Fiu- e Wils '.j1i|lll".|'l. Hiopsted Ot ||f OV
stah, apparently in answer to the alarm bell
[rom Goupil. Faleo and 1 Inter emereed (rom
Lthe submarine to find Calypso's work deck

Sloe ping quariers

Conshell Headguarters Floats High
pn Port Sudan’s Placid Wiaters

After unshippine Starfish House, Cap-
lain Looustean s team stowed bholiast an-
dleer her Hoor and owed bor—low 16 the
wiler—ta Sha'alb Rismid, 25 miles dwis
To sink her, they attiched 20 more (ons
bl desdd weetghts o the ouler hull, Brighit
vellow al the surface will appear bluish
EFreen undcler wikes iges 474-5)

Uranes amil vessels dot the harbor of
muckan’s busiest port, (ounded In 15908 1
thi terminus [or o r'lilillll.llla L ||I|: .""l.'.ll'.
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Sleeping quarters [

Ready room

Lontrol center

Living and

dining room

Kitchen

Laboratory

U'nderwater Villa on .-'1.:'|_iu11'..|.|||-|_' Logs: Cutaway Yiew Reveals Starhsh House

This Iodige. 34 feet at s widiest axis, kepit five Giuuges indicite temgerature. humidity,  adr
moen bealthy and working jor o month [hvers pressure. amd purity of the atmosphere; clocks
nefe kN 1IN Ereei pim b ton ||"| ITHE TUHEIE i every - diive of Ui udeatinels

HimiAE rodm bR Complans with a gas-rdeted Lrmys O i of Starfhizh comntans dichen, biologe-
pairrol Man & the metnoment panegl controls il Inborstory, doarkroom. aned' toilet Shark-
aperaticns both under the surface and above i predf grille ad cighl admats divers o thelr repds
Fhree TV sereens muitror ovent= in the Deeg rovem. anid shower: Two remolning arms (oo
Caline omn the s bedd, and aboard Kosglao cut away) hold four hunks esch
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shppery with blood and the cameromen laid
up with bandaged ankles To mv koowledyze
this was the first instance of bloodshed from
attacks by "sea mosguitoes,” wgle planktonic
crusticeans, probably isopods, as vicious {or
their sizge as the fearsome pirnnhas

Goupil and Tomasi had beén entirely pro-
tected by their diving suits=—except for their
ankles. Un the way up, they had swatied
awiay at the little monsters us the sharks fol-
lowed. Leandri, on the crane, stopped the
cage ten fest from the surface for the obliga-
tory Ave-minute decompréssion stop. During
the halt, said Goupil, “I was suffering such
tortures from the mosquitoes that T felt hke
opening the door and going out in the middle
of the sharks."

Although we sel up our antishark cuges
At Sha‘ab Rimi, we saw lew sharks there.
Throughout our stay, we had toswim well out
of sight of the station to see one. Apparentiy
the sharks were eqpually impressed by us. And
that is the wav 1 hope it remains

Silver Suits Mark Undersea Exiles

After weeks of peeravations, setbacks, and
galling labor in steaming weather, Conti-
nental Shelf Station Number Two was finally
ready for human oceupancy

The five oceanauts dréssed for departure,
I mlked with them on the diving deck. They
were dressed in flexible diving suits of gleam-
ing stlver, actually aluminized nvlon-neg-
prene The romantic armor had  preacticd
ongins, Keflecting faboc could be seen Farther
at night, and it was vital that any of these five
be mstunth distinguhed from the dozen or
=0 hlack -suited servant divers and technicians
who would be working with them

The sifver livery of the oceanaul wis a sort
of conyict suil—the wearers were sentenced
o one month in a watery dungeon and could
come W Lhe sarface only at peril of their lives
During theyr prolonged stav in two atmos-
pheres, including lengthy dives down to
pressures of three and a hall atmospheres,
the silver men would become henvily satu-
rited  with nitrogen and could not rise mto
lighter pressures without decompressing,
lest the gas hubble into their blood streams
andd -Kill or eripple them with embolisms.

The rest of us, wearing black diving dress,
mist always witch the silver occanauts and
never let one of them aecidentally drift above
the sunken village, possibly to his death,

At the end of amonth, we plunped to ad-

minister to the oceanauls & mixture of guses
contatning the minimum amount of nitrozen
permissibile, =0 a5 to lower the nitrogen =ul-
urahion of their bodies and 1o allow them to
awim nonstap to the surface In cose of an
emergency, we were equipped to take & mun
Immediately to the surface in a pressurized
can and transfer him under pressure to o
decompression chamber on KResafido.

The five men standing in front of me, sweut-
ing in their silver suits in the tormenting Redd
Sea sun, were not exceptional physical speci-
mens, For Conshelf One 1 had picked 1wo
crack divers in top physical condition, but
for this longer and more grueling trial in
debilitating beat and humidity, | chose five
unexceptional men, They averaged more than
43 vears of age. Two were not very experi-
encedd divers. All were married, with n total
of s1x children. One wins pudgy gnd had minor
arieriosclerosis. The only thing out of the
ordinary about the oceannuts was lovalty 1o
one another as Cualvpsonians and pride in
being selected for Conshelf Twe.

The second dav that our contingent wns
living in Starfish House, 1 went down for
dinner. BPavso was still ngmng the air con-
ditioner, but even without it, the underses
house was notiveably more comfortable than
Colvpro. After coffee  Professor  Valssiere
introdluced me to the mapleal evening's en-
tertainment they had discoveresd on the first
might—house lghts oul, external foodlampes
on, | stispert that looking out into the search-
liphted sea will be somethine of whivh men
in future undersea settlements will never tire

I35-2 Takes to the Deep

aturhsh House was g stationary viewing
willery, The beauty of the diving saucer,
among other things, is its mohbility

We loved to ke the saucer out a1 nishi
becnuse of the exotic creatures that come out
then, and because of our lone-held interest
in the mystenous deep scattering lavers tha
ris¢ and fall m the rlr.];rﬂ‘n:w. of the sea Here is
the log of one of my Red Sea dives with
Faleo before we armived ot Shataly Rimi:

“It is 2:00 am. Henri Ple, officer of the
middle watch, awakens me and, despite the
sultey clime, 1 pull on a blue nvlon coveral),
It will be cooler below,

“On the afterdeck, the diving saucer is
lving in her cradle, Faleo and 1 step) on huth-
room scales and the divemaster chalks the
weights on the blackboard. Dovso rends the
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Synthetic sunlight of ultraviolet lamp tans
Andreé Folco, Each man biving in Starfish House
sunned 10 minutes a day.

Breathing a mixture enriched with oxygen,
Folco and Vannoni lower the nitrogen satura-
tion of their blood so they may surface without
lengthy decompression

et O Py -||||| 0l rock Irarmenies W ..“i

brietty, Fa ljusts our buovancy and we
1 i - i B | 1 .'-II I 1 i |
i | TILIaE HRLY |'. -"I..l RS

1'.".-I (al I|'||||l||"._||".|I|':.|._ |I'|.|Il| ':r .|.

ofl line of the sécond eeel. We k ap mio Lthe
| 1 1] nd circie hack to sink ATLLT RS
|| 1ML EE | RN B .I'|'|I-u I -!-.Il.-_ 1y Lhe
clefteate eyl HE -|'|'|l:.!|l_-.III'I.'.'I'I'.I:-
| .:,| Fesl f el |||-=.E| e N -III'I'-.":|'|'
hirst i 01 SCALIETINE |.-.'-|F—-||:‘*| L B

FMSen ol MigEart (Hont i HyiEme Dosition ol

aof more feel deep. Prom above and below
mall 1l i | T4 il I i(irTTies i
in thi iNELOn sl L |
things thil makes mght diving so probtah
1= these ghmp of deep crentures feasting

| i 5 Ll amit aorki I
Lo thirre o | || norwenon ol the B =i Feee |
!il,ll LEY ! II [ .||_-:'||r||!|,|'||| AL I3
FOOL CRTret iF e iy sounder L] i o



Life in the deep

ITH FISH EVERYWHERE, the oces-
nauts preferred red meat. What fish
the crew ale they caught well away from
the colony, so 05 to keep those at hand un-
wary of man. Bearded chel Pierre Guil-
bert shares space with biologpst Vmssiere.,

Triggerfish awaits the dinner bell. When
M. Guilbert tapped the kitchen window,
his pet swam (o the entrance hatch, poked
up s bead, and accepled scraps from his
fingers. It ignored the other oceanauts
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Diviers Tend Undersea Stock Pesis

Perhaps the main achievement of Conshell
Two was Lo operate a submaring boal sntire
Iy from a sibmerged base for the first time. Al
=ha‘anh Rami, 52 was amd eficien
«lealing in and out of her sunken omon domy
N ver, as often
|-..|;-|u-|:mi when Culvpae lnunched or Hfted

sl

'-'-II||| LIl WHYE TTEN AL e

her. Hased on the Bt tom, she was never (i
mobilized by bad weather

Conshell Two was a realistic approach 14
wn andustrial stabion under the sea, amnd the
daily routine of th

l.'.||||‘..

jumtel. They took turms stinding watches ol

ANy wWis one il

Housékeeping was shared among the

thie control console and performed daily out
slcle asgrgnments for Professor Valssiere
Fovery dav a team turned out to scrub fast

srowing tropicil seaweed and alese from t

Lhe Siucer ||.-.:|.:_|l

s
aiarninan

I e Faeebad

|i|_': : il I‘i TEL '.'..Illl. il
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sfsted of capturing ve speoimens (o the bi
ologial and putting them in the fish pens, stepl
framis fitted with plasti

Fhi thivers ||||I|I'r||

pancis (page 4493]

|I-.

L corpl hend, When

IVE Lo mens
winding il nets pround
ish had emerged and become enmeshed. the
tors gently di=engneed the aptves unid
placed them in plastic bas full of sea water
| bt

vitthes 142 the stock pens LR S50

men carried the fGsh in these invisible

Cine tme o powerful red snapper struck at
A fsh that Falco was corryving in o plasti
g 1 he -|.:'.i!|l leeth sliashed the bag and left
the snapper with a mouthful of ripped plastic
L e mtended victim, thus deamatically hber-

hole 1 the reel

Vidssiere hiad none of the usual
e ol it
culties of olitmning hve specimens. He stmply

atedd, jumpes] safely inlo o
Priosfitssnn

frustrntions of the marne biologst

Hippered out to the fish pens, picked the ones
he wanted forthe lnboratory, and chose others
tor bt mir-expressed in oxveen-chareeel plasti
Isiies Lo the "u|.|-|ri|.-r1'- nt Monaeo

L hef Prerrot did not use captives from the
fish PRI A kI
vironment for Valssiere's biologmcal research

pefs. In order o retomin an o H ER
Ce  Wooniorcy il i MDRATTETECS 0N (W ._rJ'.|:|.||

-||”..

I-..-,' Lie |_|.|I:

station, Seambn Antonio Loper Nished
on distant reels
EATcAl
fsh does not increase ane's appetite for them
Wi el
.

bERiES dF0E A

I_: LR AN

N Caiviin expeditions EREY Hocess 1o

sithstantinl reelment dinner twice
i vfso anchin the subymereed hotiss
It |'|-'||!I|-I_' nomuninedd wnelerwiatier

Six-fool shork oriodses

L oy

:.i..--|:_.'.:.u--_'
vl
with | _|i;|_'

1 |
ek ol s

il i
dive, Lhree men beat of]
e walllike rush of about 70 Treneied <hurks
Fhe 4
pristinh v wsopods, were harder

Bites ol

LW men hifarly-a (nnt ol

ITTNT S

[} [}
[ELEpas, il

T R B itigrrilected atik les

Silvery oeeanauts leave Starfich Hiviss
thiourh o barred ¢age that protects them
from sneak attacks by sharks. Easily visthle
.|I-ir:.-I:.-||.! wiitE iedenbily Lhen L& |-|-'_'|l|'_.
dwellers: thelr Compamorns pever allowed
thient to rise above the uniderwater villnge

b==l all==ialved] nitrogen bubibde i their Bloodd









statton, cdon’t forgetl to ftav ina bunch ol pres
sure cookers. Thev are the i1deal contamers
for fetchme and carmving bebween Lhe surface
andd the bottom. They were invented to keap
pressure o, but they also keep it oul. We
carried medical instruments, 8 bhroken tele
VESION Tube, matl, Hscuits, and even a live
parrot in them

Just s miners once took canarnes into the
il and submariners ook mice into the bol
to mive eirly warning of hieh conrehtrations
of carbon gnses, for the same reason we took
along the parrots, Claude (agfter Cloude Wesly)
nd Armand (for Diavso), We took two just

i cade we lost one
Standby Parrol Sever Goes Below

Claude was selected s the hirst pareot
unider the =en, although Professor Yassiere
disliked the idea He was sure Claonde wis
soing e disturh his repose Dy squawking
out sailors’ blasphemies

Wesly put his namesake o & pressure cook-
er and carried hbm down Claude bore the
dive well and settled calmly into his new

qudariers (page 45950, He was not caged—SLar-
fish House was escape-prooaf for a bird, The
|_|r'-|I-'|-|_'_1-||r ;:|,‘||| I e '-;1‘1:_'|| af tho |l'-1|‘.1_'r'.ll'l|
aayvant, nnd Cloude came up at the end of the
expertment in goodd henlth. The standby par
rot, Armand, was never citlled to duts

Our vouthiul doctor, Jacgues Bourde
swam down nnd checked the moen every day
11
midddle age. Dr. Bourde found Brtke 1o treat

COnce Vannon complnined of the incessant
physicals. "l feel fAne Whiat zoodd are all
these checkups?" Bourrde explamed that they
went anto the climical record that would be

jough s average pationt wics nearing

published [or the wse of olheér sea-Boor -
tahlishments.

The peculiar expenence of living msice the
sed, craclled in man-miadle shells, cosseted by

unes ane cables, and nursed by many

[ 1] zkd
comrades on the surface, quickly became
noatural to the oceanonuts Foléo amd Wesly
nad found this to be rue in the sarler ex

Filmy Plustic Bogs Hold Live Fish
Captured for Study ot Monaco

- -
Hungry predators, striking ot prev within

the transparent sacks, soon learned 10 np
npen the plostic to resch thedr victimms, Buad
fderfish swr] at the riehl Professor Viaisser

eft, with o catch of huytterby bhsh, and
Claude Wedly vsim near the tosd shaeel, A

Lubible of CLHTIFre ] T bhudss ¢ach bag
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periment, Conshelf One, Man is a very adapt-
ahle species, especially when a new experience
conteins so much that s novel, beautiful,
and exciting.

In recent wvears our underwater groups
have been diving more and more ot night
because of the strikingly different Tace that
darkness pute upon marine nature. The crea-
tures of the dayv gre withdrawn and aslegp,
andd the nizht animals are out

“Walking Shrub”™ Startles Hardened Divers

At Sha'ab Ritmi in the rich Red Sea, night
showed us a secret world within the silent
warld We used the ingentous stiletto light
thont our undersea research and devélapment
center at Marsetlle hod butlt for Albert Faleo,
lts narrow, intense beam has the power of
mesmerizing fish in midwater, so that the
divers cun gather unharmed specimens with
their bare hands

The parror fish did not come out after dark
These davtime strollers lodeed safely for the
night, asleep in the sheltering arms of poison-
ous fire coral, to whose sting they «eem im-
mune. When we came by, thev rolled their
lidlkess eves about but did not stir. Thev were
supremely confident of their formidable
fortress

At night there came into the opeén o crea-
ture thiat struck momentiary fear even in our
veleran plongenrs. Picture an animal shapesd
lihe o small hish with five main hranches, o
great tangle of sub-hranches and thousands
of twigs. You find it standing on top of a coral
head. It begins to writhe, twisting 1ts shmy
branches in cobralike motions, Play  vour
light on it, and the weird creature shrinks and
makes fast w the coral. Then, before your
eves, it walks away, contrie s, sgueeses into i
crevice, and vanishes, This nightmare of the
enchanted forest, which we siw only at nieht,
15 the basket star, or Gorgon's head, a mem-
ber of the starfich {family.*®

On previous Red Sea exploritions we had
been intripued by rare observatons of o laree
tvpe of parrot fish that we nicknamed “the
bumphish,” because it has a bhig buffer on
its forehead ps hard as the bhrow of o hison,
The hsh weizhed from 60 to 80 pounds and
traveled in herds, chewing up coral hunks the
size of A fst to gel at tiny ammals living in
the coril maze.

The bumphsh would swim over & coral
hlock, dive swiftly, and butt it heavily with
the hard bumper, dislodeing the plar du jour.

Oveabonally it would defecate large clouds of
white sand, the end product of it menu.
Dhuring our first dives ot the Roman Reef,
we spotted a school of about forty mature
humpfish that appeared o be in residence,
although they whipped off when we tried to
take their pictures. Then, thanks to the privi-
lewre of actually living under the sea, we dis-
covered where the bumphish staved at night.
Investigating grottoes in the reef, we came
upon them sleeping singly or in padrs.
Holding the hypnotic flashlight in their
evies, we were able to examine them closely.
They were a bright, flashing blue-green anid
orange in hue, but their teeth were covered
with seaweed. We saw them emerge from
caves In the morpningand rub themselves vig-
orously against the sand to clean off parasites
before moving off w graze. That acoounted
for their pristineg bodies, but there was no
naturnl teothbrush to demoss their teeth.
When wie were in the caves with the bump-
fish ot mght, we could feel their headd and

Protected against sharks by o case vest-
bule, Claude Weshy, Albwert Falen, und (4-
bert [dithalde keave Startish House. They go
ot o observe the reactions of fish to colors
Plankton lomds the Hghits

Red coral shoots longues of unguenc b
flame from the steel gears of an ol wreck
A sen bass noses into clumps of coral, Ultra-
vinhid rays speiaring the reef gl micdnight
trivgerad luminescence that alteeod and in-
tenstfied the hues of day

look into their mouths, but one louch on the
tall sent them flying. One night Faleo entered
4 bumphish lair behind a big coral boulder
and aecidentally brushed the twil of an 80-
pound specimen. The fish leaped past him
anid crashed head-on into the boulder. The
coral, which must have welghed @ ton and a
half, overturned and rolled down the slope
The hsh went on, apparently unhurt Falco
i convinced that if & diver had been in the
wity of the mad escape he would hive becn
killed instantly.

Uhare divers have seen plenty of sea archins
in their vears below, but they never dreamed

"*For close-aps of the basket star, oo “Photegraphine
the MNight Ureatures of Allignior Reef,” by Robert E
Seloeder, NATioxal Geooanarsnc, Jannars, 1064






of the species they found one night near Con
shell Two—a lnrge archm with the usul
mess of radial spimes; but with the starthne
addition of a radarhike scanner on top, This
ippendape turned back and forth in what
semed o be 4 Tull cirele, for all the world
hke the radnr atop Colvpse’s manmuost
ute a few large trigeerfish lived around
the undersen hamlet We saw the females lay

P pnk eges i hollows diag

srapelike clusters o
i the sand, then stand on their heacds and
Dlow streams of water on the éggs to oxvien-
ate them The male circled around protective
EC L ELT if to stnke at Iy intrudler, e he

shark or man

wie spw sharks tumm tadl and fee bhefore an
angry trigeerfish, although the latter's teeth
an deal no mor LN A ;-|_|_|-; {0 3 S0k 1
a paintu! mp o a4 man. Bernard Marcelln
Ceovupitl, and mvsell were hitten to the hlood
by herolc mles wie bBlundered upon
(e of the most amazmng creatures the
divers found in Sha‘ab Bimi they dubbed the
“lldozer cral It resembled 0 two-mnch
ang mintalure lobster and Spent s time sy
ing wand and corid around o construct homes

and repair damages by intruders or currents
_[llLII.'Il.J| ol 0 Muodern f|r|1_"-. Yerne

W hda I'l"'*.' =0 ! AEISSHETE HEeplL Lo 1Ormial

2 ol Lonshelt Lwo, Vannon, the meticulous
ex-Customs mnspector, kept a rough, informa
ope—"What It 1= Like 1o Live and Work In
de the Se

When he firs popned his head Up Lo

tne walery carpet 1n Starhsh House, Vannom
il wonoerful leeling of comfort and well
being" despite the “dreadful”™ heat and h-
I -|:|'-' |!|'|'.'I d the llriEr.'|||.i.|'i||I'.- were Lhe
hiest i Dol ever i HIBL L COXY gifling Froom.
delectable meals, a luoxurious bed, and Boo
COT RIS

LM the work outside—the shifting of tons of
lean ballast from the ballast rack to Lhe lnree
footplates of Starfsh—Vannoni wrote: “I
the water 1t 15 child's plaoy 1o corry Tead bars
which wonld welzgh a hondredweight on the

L3101 It 1= B ong before we hinsh ths

Lhvers Erect o Plastic [J|||:||'I|'|! Fish Pen
e Bubble-flled Wonderband

| LLi :.-I'Ii -:I CAITe - -I'_'_' ] I L4 -! Ii Il__|||l
YIRS RT !“' ! -:I'I FhE' !l'l LERET] I'lIl 1Y I!l % L%
Wonaco's Agudrium (s plastic bags of ox

FEnated] sea willer. since they never lefttheir










vy apd return W bhe bouse Tresh aondd well

But we o just a few lig
<t adapting to olar new surroundings

By the end of the hirst week of total sub
pyErsinn, Varnont ane bis messmales g set
bheed 1ot “the usual dmily chores™—such as
sefbiev gy Codored pdinels on the reel 1o see il
fixed faunn nmel fish were attracted (o certaln
hues; butlidimg  Professor Vidsaere's ander
water nouariums; and scrobbing down the
wtstcle of the bnnldmimes=. Yannom noted Thad
the professor ./ Decommne more dangerous
|.|_'. by dav™—l ehess. He wrote

Tune 2 1—We've heen down for o week, 1
el pretty well, but we've all had an earnche
i just one ear. Odd that at showld e st
one ear, | suspect the air ventilators which
Bl on our faces during the niehl Dhiée (Mu
| Bourde) 1= sheptical, But otherwise we're
L1 prretky giwsd Form.”™

Cpe mormang, Vannom wrote, e and e
rot the cook were alone in Starfish Hoose

when “a tnpgeerfish comes o ook throweh
Lthe swnndow milo our hvine oo Ceanfhert
lormients him by holding o chicken leg apgainst
thi pli=< T he hish bites at Lhe window'. Wi
have ooeood buweh at the roolomcal wexthook
that chaims the only way to study triceerfish
5 to kil them with depth charges or poison

Submarine Pests Shun Bathiless EHyer

Vanmont looked forwaed to the night stralls
i the coriad mazes—"nesthoetic oremes.”
cidlied theny 'L he ooeandits went oul an the
dark, shrimping with hand netss “Sorey we
don't have an ext | e ol eves mm b biack ol
ol hetd<.” Onee a barracuda swoped into
Lthetorchiights nmd seweed a ok, which strug
el d -||'-| erotely o free ksell ‘11 s pprears
aomoment later,” write the cliorisg, “golped
|||l'.J'.'I'. by thie Loss of Lthe head andd something
ke a vawn

Wiwavs amd evervwhere in our Liguied plan
fation we were surroomded by tny s
plinktom-—iuand were able to study them n
ity grealdy enkarged with a movie cimeri
devised by ouir pesearch and  development
conter in Marseille Obne man would sweep o
fine sllk et through a fog of plankton wnd
Iransler hving ATECEMeNns IO O i bEpr |-|.l-‘|ll
container the izeé of a matchbox, The con
Laner fits precisely mto a thealncally hebtea
Feceptacle hefore the lens of the submoarine
mecamera T he camermmen wollld then filim
10 colar the normad movements of wonderiul
e forms that dwell by the megatnlbons n
LheE worlel ocpans

5-r||||,"'=.'..l_1|,-l' |l-.lI|I|I. a1 ha'ah HI.-"l':i wWiEre

i ol for we are

Parral nnd parrot fish refuse to fodernnze

fHirau U w1l II"l.'l, | Lkd i 1|.||,l' hinddls hi
R g e i '.|||.'. .I_'. L Wi L' BHALENIL 1D LEwi
I orew’ poscyoces Sen trasted the Bard more
1T T WA TNy L FRe | L Ll T

Blizeard of Smaull Frev Whirls
hrough a Coral Cavern

[ Y thi Fi I iopavsile ). YEETH A !.l"llll'
WOELITI YWY O 1w TWesEr the Taney 1ok
et Innumedabide Einals of coral scoratchernd
T FR ki v eochanted their eve
[ rapwi 1ThL i raw bicdl wim. ar hal '|||
roccitite tlankion dfefiedd ke et -
buee Tar rger creatu b | e Diah Hash pasd
rEbile 1 redir. liwime anenul  codone

L il s MEEATTINN A OO SPeCITReTs iy

(e Profeisoe Vit lelanrely resenre)




In Deep Cabin s living quarbers, Andre
Portelatine telephones Starlish House amil
Raovmond Kientey takes notes TV camern
constantly survevs ther activities Within
Lhetr aheet-maebn] capaule, the men Hved {or a

week, breathing compressed nie mixed wilh

heliom. Lacking ar comdihoning, they “pwer-
spuiree Bke fountaine ™ Fhippered “stralls™ |

iormented by stings from almost invisthle
siphonophores—sinngy colonies of gelafinou:
wnimuls that suffused the water, These i
pests are armed with a remarkable wengon
‘|._.|.-1.!J,'|i i-l1'1|||_' i i1'|!'_|1,' -.'|_'-.| i .||!|_'|'| i neEmatiod _'-.':-I,
15 I holow poison tabde W hen the nematocvst
mikes confact with an alien Wiy, the tithe

uicoils il ||"'|1.'|'- |||'|'|'l 1nto 1'r||, YICHIm. ||_'|_-

harEne venom. Smaller prey are paradvierd
gr killedh Ihiviers itch cruells anel often b
ot ihlected

Nhe siphonophores concentrated on areas
where our diving dress didn't protect us,
papecially on our ears Alter 4 while, we
poticed thil one of the black-stited divers
was never bothered I des |_'r-|||.'||_ that he
excusally choush (na place where every drop
il mot wash too

alten. The natural wax 1 his ciars protected

of fresh water was precious,

Ny [rom shing< Ssormes ol iy ifends at ance

|"||'.l"'.: r|-1 Willer-tonseryalion movement
VWounds Heal Almmost Overmighi

| e new hie under the sea thil = bemn-
e Lo sUmmnsen mum Wil Rnse o new By e e
v faxcinating avenue of medical research
bs - openitg in continental <hell stations. (On
shupbonrd, for example; in the burning mias
mu of Sha'anb Kumi, ordinoary cuts ook pe

much as three weeks o heal Below, in Star
fish House, the same wounds disappieared in
two davs. Waoas this due Lo an excéss of QXY LN
under doub

reriad e, or whatre

td pressure, o difference 1n b

Vannoni noted 1o his wournal: “Day by day

wi notice that our visitors are losing weizh

Deep Cabin, Doors Lashed Open,
|:|':|u|!|'. o s Moornng "W Feet Down

s 1IN LLvin I|I i .|l||'l| INCTEEEINE BrEssl) T
(foroed wialer high mlo the wmterior, To repel
the tide bnsile, the ddvers emptied five bot-
es of the expensive helum carmed on the
outsile, The cabin broke loose repestedl

before it wits lrmiby anchored! onde L car
redd two trapped divers tooa ledege 140 feel
by Lhe suriade (napre 4 /X))

—:I-Irl [t i
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and getting rings under their eves. The efort
demanded from evervone above is enormous
We follow all this from our sunken castle s
powerless onlookers, rosy and plump, idle
and pampered.”

Arabs in dhows passme the dreaded Ro-
man Reel at night must have counted their
black cornl praver beads ot the sight of the
Conshell expedition. A small diesel ship rode
in an impregnable ligoon, throwing off the
racket of generators and compressors. A
white ship lay outside the lagoon, its crew
working ke galley slaves Camers crews,
toting apocalyptic Aoodlamps, Highted up the
sed above and below, giving the whole seene
a supernatural air.

Nobody worked harder than our electri-
vians Hernand Marcellin, Jacques Roux,
Pierte Serveln, and Louts Bidegant, who is
cilled “*FPrit Lowiz™ They bocome so daged
with fatigue they muode fun of it

(ne morning Simone, the only woman
among 435 men, wearing her most feminine
sunsuit, epcountersd Hidegaunt in a nearrow
allevway and biowgonr-¢d him cheerfully, The
clectncian squeezed past her with no reply.

“Alors, P Lours.” said Simone (0 & hurt
tone. He turned, deadpan. “Oh, pardon;, Ma-
dame, I didn™ recognice you"”

Barracuda Becomes a Maseol

The black-suited servants shutthing back
nnd forth between the ship and shelf became
nociastomed to o loiterer—a sax-foot harra-
cutln that hung under the midships rail ten
feel down o recelve chel Jacques Morgan's
girbpge. Faleo named the scavenper " Jules™
andd =aid, “He's old and bitter, almost unable
to make o iving”™

A visitor armived from France and engerly
donned an Aqua-lang As he started down
the ladder, simone <pdd, “Look out for Jules™
The visitor put his faceplate under. Jules was
vawning The guest suddenly kst intorest in
diving

simone thereupon got her lune and conduct-
erd the visitor salely through Jules's territory,

Roegaldo’s captain, Louls Sinagrea, was row-
ing Lueily one day over the outer rim of the
lazpon whin hé noticed a pale ringlike form
protruding from the shallow coral table un-
der the hoat. He renched in and felt the neck
of an ancient amphora, or earthenware jar,

We excavated the jar from ite coral bed
and found it surrounded by shards of other
amphorae. Tt closely resembled third-century
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0. Rhodian carge jars we hd found in the
andient wreck at Grand Congloud® The pres-
ehoe of these broken jars hinted ot the wreck
of a Hellenic ship on Sha‘nh Romi. Was the
reef itself misnamed for this wreck of two
millenmiums agod I so, it is the only Hellenic
shipwreck =0 {ar found in the Red Sen and
how 1t got there no one knows

Depth Trinl Begins 90 Feet Down

Ninety feet under stood our rocketlike
Deep Cabin for two men {(pages S00-501). It
had two verticy] rooms, the lower containing
divine gear, tools, and the open <ea hatch; the
upper containing two bunks; kitchenette, in-
tercom, phooe, and o TV comern connected
with the monitor in Starfish House

The two men in the Deep Cabin were to
bresthe o recirculating mixture of air and
helium—next-to-lightest gas in the nomic
table. Muany sears ngo U S experiments
proved that helivm would permat divers to
go deeper than with ordinary compressed air
W intended to use a belium environment s
4 jumpang-off base for deeper working dives
with comprezsed-air Aqua-lLungs

Chur computations promised that the iwo
men in the rocket could drop out of their
bottom hatch and perform useful lnbor down
to 165 feet, and that they could sufely bring
ofl short dives to 330 feet without too great a
risk of nitrogen narcosis, or "rapture of the
deep.” We caledlated conservatively that tw
men could spend a soflid week in and out of
the Deep Calun

I must here stress thist we were not trying
e break diving records, but simply testing,
methodically and cautiously, the theor tht
n heliom booster station could convey divers
e deeper encampments on the continental
shelf, The main point was to see if the deep
men could work with clesr hrains in this
stratum, and not be overcome by rapture of
the deef.

The previous sinkings of the Dieep Cabin
didd not daunt the two men who were to stay
there & week. Raymond Kientzy, 33, is a
splendid diver who has been ten vears with
our team. He is a robust, equable, reliable
man. His companion was Andrée Portelntine,
46, the wvolotile and highly sccomplished
director of the famous free-diving school at
Nice, the Aventure Sous-Marine. Their first

*See “Fish Mesn Ihsevver a 2 200syear-old Ueeek

Ship,” by Jacqgues-Yoves  Cousteaun, NATIONAL (GED-
GRATIIC, [nnuary, | 955,



Pressure Cookers Ciarry the Muail
Hetwieen Deep Cabip and Surlace

sedflv all supphies wentl down m sealed pots
Lhut Rept pressure oul rather than i Hid
foise], lotters, and even the parrotl Clagde
made the trip under watertight cover Here
L hristian Bomnia (eft) amd Rasmond Coll
relurn with empty dinner pllls. They wess

Lhe dark sings of the surfnce et amid « AT

1
ik bdlfies. Dheep Caldn fades
. .
wiler d nay ar Lwo in the

el Porteintine

and], desplte the heat, seldom became thirdts

Stunding in Sturfish's open hateh, half in,
halt out of water, Antonio Loper demon
sirales how air pressurne Keeps the waler oul

He arrives o cul the obcanmuta” hagr







hour in the Deep Cabin was a harbinger of
the torments they were to meet

The worst waz the humidity, We hod not
provided aie conditioning for the cabin,
cause we thought that the 90-{oot depth would
e in colder water below the thermaocline
anned the expedition for March,
when the Red Sea is nearly as cold as it ever
gets. Now, it wis Jubv—hot Julvy—and our
thermocline datn The torture
cabin wis standing o watler temperature of
867 F. owith 100 percent humidity insade

=

I'l J_';l.l Wit N | |1

Was Wrnngy

Deep Cabin Gear " Does Not March™

hientzry was the diarst of the Deep Cabin
His first day’s entrv in *The Saunn,” or Fin-
mish bath, 15 dotelimed 5 Jaly and notes, “Le
tidplione ne marche pas.” Other things that
el not mareh included the relvigerator and
Lhie PMUTEENCY oxvEen syaiem, breie muse of re-
peated fooding and reassembly.

The deep men dinéd lehtiv the first evien.
ing and furned moal S:3) They tossed sleep
lessly all mght Kientzy got up once and found
waler risen in the lower story
lrak somewhere

Un the second doy Portelatine could eat
noy breakfast Kientery monoged coffee
1etly bread before they went out in the sea
Portelatine had severe ear pains and had to
retiarn 1o the cabvin, while his cellmate swam
around, They lunched on tomatosalad, turkey

thietre Wits a

il

Couy Limes Moor the Deep Cabin
Apainst a Jagged Coml Escarpiment

Tied in place, the big “rocket™ biroke e Tines
Py Lirnes and plunged down the Chil Each
fime marrow ledees iopped the cahin on its
slide, the deepest gt 140 feet, Finally i wis
atic horedl gt 0 feel

Cutaway shows the cabin durine its week-

fong occapancy by two oceamanis. In theie

Ul-grurprse rodm, less thim seven feet a6 tons,

ktentey and Portelotione <it under o TV cam
pri, which allvws mosritors m Starfish Honse
b =g Prombile instanthy, Instrument pianel
'-|I|.I.I.*~ -.thl-:|I1-1|'.l.:|"l.'-|||
of the aar. Two bunks allow the men o rest
i AYs stmorpheres of pressure. By the wash
basiti, o traigs dodd leads o Lhe shower roorm,
where Ague-Lunes aned divise smts hang
Uhpren it altdes directdy inlo dhe Boddlesd
L ment

and daxvien content

Hicaude inside and oulside pres-
stres neutrabize each other, the cabin needs
iy Lhin metal walls

B F0HFEE i & i E

iwhich Kientey called “desert astiich™), spun
ach, cheese, fruit, and wine, “L'appeind marelie
ren," Kienlzy noted

Thiut night Porte it e and
Kientzy was oul for eight hours. They por-
spared incrediblyv, 1 visited them and was ap
palled at the Finnish-bath environment, |
prromidsed to send down some cakes of re

[r. Boorde, who wiae making daily visits
to the pair, reported generally good reactions

whine -h-||1 k.|

Their health was not in danger, although the
Leep Cabin wis asupreme trind of well-beine

The third night was the worst thus far
haentzy saiel they “perspared like fountains "
Several times he went out for strolls to ciol
ofi. He saw a palr of sharks that had been
hianging around the rocket
flashlight on them

“Thedr eves were brilliant i the meht, like
cats” eves,” Kientay noted

The next dav the deep men went down Lo
175 Lt

rrow ot the foot of their cliff perch. There

He plaved his

o o dimy forest of hlack cofal that

301



space batwaan hulls
holds lead ballast

Pouble metal hull
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nlvwood floor

- [

e

. Adjustabile —
talescoplic legs |I

Like an ovster in ibs shell, the divimes sapeer Hi i the
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hev peencd ol onother dropeoff ex-
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ted],  Ddespate his constont \E Jdlln,
Portelatine was as determined

Boentzy toattian the depth they hadd

|'Il'|! i1 | A "'|;||" T30 FEeeevi
I b TN s ldom . .
e | LR LS B
Uhirst nd forced théemselves to eat

Ll Iring I'--rlu-l.zr!:u ulifen i
nated the taste of colfee. Kientzy fi

swore s I |l-n|':| [ b W AT LITEN
L |"-..I.-_' N recircol pting hreath-

IME svstem that could ot elimiinate

i
BT - ..'|_| me Wihienever e
ganirilier tn Starhsh House SpHik A O

the interdom with men in the l'l"'l'




lor a sortie in the blood-warnmn sen. Thewr images writhe overhead where water meets nir.
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when recorcding, so they slowed the tape. his menbons
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e noled Andre slept 4 httle and 1 cid. to came for supper at Starfish Houze enjovied

Foul va bien [All goes well]"™ the eveninge lluminations, Quietly two of th

] leclE -i-'l- ]'IL ITE Py I'H HEI. o] Onci inhabitants vitcnated '.-I'IEI-nJIZ..lIv | cloubled

N Irappeil 1n Lthe rockel me upy with a L with others =0 sho could =tay overnight It
theory ghout the leak I5 it possible tha turned anto gquite o visit Simone micht nol
helium 1= seeping anto the television cable and Eup vel, except that the hith day was tha
pacaninge thiroueh it Lo the surface? he askeil clode of the protect
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ox, servelo had the answer: he PV cable Joth woeddinganniversary. I was invited dow
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it helram to [reedom in the workd above Hat—doubled pressure tended to keep the

|"I' ne bhe Wee i LI [ D oL abnn trpsls itibidees II':i-FI--I'H'-l in the Wing
the men in starhsh House were completin: (In the fifth dav, the men in the Uleep Ll
their month  underwater: Aboard Cialypis wam down through changing visibility as

STONE announced IO me o lanes Uil imiied contradictory currents | BT MOk Corn
irgument-will-get-vou-nowhere, “l am going copse and reconnoitered the region thes

I S EEeEI wtiiel visit on the chmactic 330-foot dive
[ zubd, “T'N have Doaveo o with vou Holow, =aid Kientzv, “the water wiks crivstal-
Before the mechindce could charee hiz bol ine and unmovineg I wis near to vertieo

50 Violet-hued berverd investigates a shoomp dinoer at L0000 feel. D8-2 Heohts the tablesu,




antrol panel
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Stoel inner shall ?'

Battery cases

Water ballast tank

Hydraulic pistons

rotate jets for manouvering
Pilot and Ohserver, Lving Prone, Peer

Dt of the Diving Saucer = Ports L hey returneed Lo the Deen Calann, conhiflent

. : : Fhiry conhi! miake 330 feet
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by stopping the flow w ane of them Tank ter. A moriay snatched a plostic bag of luncl
between the men holds water ballast fos leftovers out of kientzy s hand and swallowed
attaining rgero weight in the sea Mercur il pliastic and all. For the hirst time both met
ullast pumped fore ar aft cants the crafl were able to enjov n siestn

lown of up, Hattenes and puamp be in tl Mhe surface world fnterests s only b

witer-iiled section between the steel mnd cuuse of our fnends up there,” wrote Kientz

hull ard the suter cosing. Mechanicil ¢l “Lhe rest, the world, France, we do ot think
T b Wl ST = .!. !I i I fpen 07T 1 -|. LTl ¥ "l TR
AER-Specineos. 0l 10 i i iy . Wit s 1tF T think it 15 the fafth day
them anto a bsket under L8528 hull | | ;
we have Deen here, 1L £ ol no inportance

Wler t Mgy, LR punr Wikl ||l|".'.'-'l ;.-,_f.'_il

Il Tl 1L SHEY sEOpMet al i1 | | £
A thousand bedet down, 0 sqpual lolssti by TR T i S8 g L el 0l

feel—only 80 feet short of thear goal, Hun

reads of httle eels stood on their Lals in the

LR RN lefensivie claw il o [or-imech Rl

and, their bodies e ht into (ueslion marks
When the men ot within s1x feet of them
they vamshed mto the foor

The sixth dav wits the one planbed for Uhe
\gua-Lung dive to 330 feel, i depth much Lo
hazardous for compressecl-mr ciives {rom Che
curface. However., dwellers in underse:a st
vons could, we recRonec, attman the depth
WA |‘|'“ CHEGAT |:-',-.||- ind perform USEeETtil Warl
there, Cur calculations proved righi

Raitntzy and Portelatine drilled down
Lhrouzh the lombent depth= G 300 feel. THer
pormne below, stretchyed the nbhony coral
snelf. the “Andenn I-:-_:I'.u.'.u_'.' that we had
chscovered with the dhving saucer. 1 he ey
nen looked over Lhe édee of the |i|.'||. et bO

'S el the o0 fell stmpeht down

riberglas outer casing . | : . Mercury ballast tank



Owl-eved ports staring, the diving &

s
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medds asllver-garbed oceanaut, who extends
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m Lhe Mediterranean in 1957, the unmanned
ol o I-.I_|:.|'|II| il s hirsel Sinie e |.:|||.:._-
acabie and =ank i L3N] et o waliy i Fies
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CTusned, 5 feet abiivie the UYL Tiaming

At this depth the divers were breathine
L1 times the volume
the surface, and even their four-timk Agua-
Lungs were
They shot up to Deep Cabin: They had not

riapture of

f e that they would on

-I 5 -
e kly  becominl exhaustod

cxperichced the deep—naitrogen
In the
I Bojentey enlered 330 feet as their greatoest

Ml T iisls

despite the extreme depth

|i|_||‘!_ 1. Mot until o week Liter did he confess
o e Lhat they had actoally mone to 363 feel

in the lorenoon of their seventh day, Kientzy
and Portelatine went out for their last swim
whitle Black-suned divers rigeed special was

MulskKs over ther ks i f||| !lt'|-|_| i _'_|'||;||

W prepare them for o safe ascent o Starfish
K& and Drenthed

emiixture of 50 [FEFCENL GXVESh N 10 PerCent

Hotse, 1 he pair pulon the mas
mtrogen for three and a half hours This
duded the hebum =aturabion m their bodies
to i sife level When kientey stuck his grin-
minge face through the wel carpel m o siarfish
Hoose, W =iy stock o lhted pipe in his moath

| st Voomnoo
Liur =Lon

i Starfsh House wrole

draws to o close. Honestly, we

dont think of our relurn o the surface s
a rehiel, To continue our expeériment {further
bevond the lmits planned would not be dii
heudt, but would prove nothing bevond whind
has been shown already

In order to give the deep men room for an
pass off mases, Vannoni and
[ he
othie staved until the 31st dav, then
broathed a muxture of 80

ODVveErnient stav Lo
Anidree Fo

LTree

Co sUrinced after 29 dayvs below

ercEnt oxXyviEen ani

il percent mitmEgen—Iinverse proportions of
Lhese pases i the atmosphere—7for 15 minutes
T mitnutes otl

Dack an, o hadf hogr aff aned an hour on. ondd

then a halt houwus
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I'he last silver helme IMissed throoeh the

lilue Noor, and thevy swam up To Lhe roseaste

e mowhich ather people live

'he manned undersea research station i=
a revelation tn CHEOTIOET inhy. Ovean sclen-
st of the nons Henri Milne-Ed

~Orirrnne, the first hiologist 1o

e Prol
warcs of th
dive—in i lmisy anid dangerous bucket

nelmiet i LB44—would turn sen-green witl

Ty

COYY OVer s Professor lIl..-.|_w---||.'|'1"- .-"'='|||':!|-
of spendme 4 lordly month in the fishes™ hab
iat with his own collecting staff. underwater
cameras, stock pens, and field laboraion

| he Red Sea demonstralion was gapecially
intergsting to the petroleum industry because
of it offshor operalione Indeed, the
Conshelf Two was Bureau de
Kecherches e the French
petroleum office. We believe that placing

TN
:-::lI|||-Il| ||.'.
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marine oil wells and their personnel on the Conshelf One and Conshell Twa have can
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or later dencindgd ocean-<bottom laboratories doubtediv he tound for submeéereed stations
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EMPRESS OF THE HEARTHSIDE, affecfionate aristocral — the family cat.

This household has two, a Calico mother and her kitten, whose enlarged pupils
show that it has just come from a darkened room. A knowing writer and

a noted photographer here explore the winning ways of

The Cats in Our




By ADOLPH SUEHSDORF

L
lees : Photographs by WALTER CHANDOHA




bemused expression, On impulse she had interrupt-

ed her stroll along Asbury Park's boardwalk, paid
a dollar; and entered Convention Hall to see a big-league
cat show. As it happened. she wias secing one of the big-
gest and best—a double show run by the Garden State
and the Sand & Surf cat' clubs of New Jersev.

Now, uncertain but curious, she watched Champion
Ronnvikens Tuwtankhamon, o striking Abvssinian, pic-
ing his wire cage with melronomir imntensity

“What kind of a cat is that?" she asked in a tone that
sitied Tl wasn™t a cat at all

“Aby, maam,” smd the breeder-exhibitor standine
nearby, “An Abvssinian.”

“Well, what do vou know about that.,” said the lady,
polite but not persuaded. She moved on

At o discreet distance, I tollowed the lady past the ex-
hibition c¢ages, and now watched her waver between
astomshment and disbelief at the sight of Burmese, Manx,
Lilac Point Siamese, and other exotic breeds, until, in
time, she reached a purebred Black Domestic Shorthair

“1 know what that is,” she said happily to another
bvstander. “That’s just allev cat!™

The breeder, who had not achieved an admirably
formed, glossv-coated, pure-black show cot without some
eflort and expense, protested mildly that “allev” was
hardly the word. But the lady wouldn't be put off. Amid
256 odd and alien creatures masgquerading as felines,
she'd finally found & real cat

This httle incident tells o lot about the state of the cat

THH LADY WORE A SUNSUIT, weédgies, and a

Determined mother, wise
in-the wave of kittens, brines
o runaway baick to the fald
tleft) This Domestic Short
hair carries ber voung b
the scruff of the oeck. a
el hod that reducesthe flive
Iy oifspring to g quiet hall of
fur. She mikes 3 superior
mather. Althoagh solicitous
and tender with her blind
newbhorns, she wastes no
tme in letting them know
whio = boss and teac hes thens
m their first weeks all thes
mitst know for adulthood

Fitting her basket like a
hand in o mtten, o relased
mother serves dinner to her
kits. Lisunllyv the Domesth
shorthar prves hirth In oa
disrk and secret ploce of her
own choosinge









world toedav, Fiorst, there 8 aovast upsurge of
imterest in cats, Ten vears apo our lndv vern,
HRely would have continued down the bogard-
walk 1n search of salt-walter (nffy without giv
e o eal show o second thought. Even today
she s ot an aficionado-—but give her time
peojile are discovering that the
commaon, ordinary, evervelay
some spectacular and aristocratic relntives
There 15 a lascinating variety of breeds and
m extraondinary and increasing range of
lupats, colors, and temperaments

secnnlly
pussyeal s

Feline Population Skvmockets

Acting toselher, these tw'o [notors have jro-
duced & new boom in cat populanty and pop
ulation. “The fincy” (made up of exhibitors,
devolees, andl professional breeders) detected
the first stirminges nbout 1953 or 1954, bhut the

full imipact has been felt in the past four vears
The result hos been feverish activity in the
cal mnrkets of Amencai,

uses the promise of
e, Though the

she reserves true friencship for mas—hbotl anly dn her own
terms, as swinburne recognized in adidressing his car
kincls, lorddsy friemd, condescend bete 1o st by me”

sprrot] But running ks

Consider these stutistics: The Cal Faneiers”
Vesocintion, the larpest of six national orean-
1zntions of cat clubs, breéeders, cattery owners,
and individunl exhibitors i the United States,
reports that it 12 remstering pediereed cats at
the rate of 10,000 a year. During all the vears
from 1900 to 1957, the CFEA had regsstercid
onlyv 100,00 eats. From 1957 to the present
it has adoed 60,000 moee

In New York City, pedigreed Sinmese cats
currently

T his

are reportedly outselling  poodles,
the must popular dog, three o
micdns P50 sqamese cats per month
The upswing s not confined 1o the well
bred cat. A 1951 national cat ¢ensus, con-
durted by the Pet Food [nstitote, found an
estimated total of nearly 22 million family
About one American [amily in

L

ownell cals
cvery four was in possession of. or possessed
i, cineeor more cals, These ficures don'l count
farm eots ond strovs, severia] million strong

Though sudh statistics must be taken with

"Couriosity killed the cal.,” an okl saving. merely exagzgerates
the nitural curpsnty demonstrated by the pur at the windiow
samat are rire curinus than othees, as 1. =
Wwhen e wWrioke

peaple whom we ind possessed of varous tvpes of mind

ot inedieatedd

"Coniks are much hke vou and me and other

Like 0 Pied Piper. Hank Chandoba, the photographer's son

| fenst o lure his tooupe on o Sow Jersey
il s penceablys enouegh with other opts

“oaknlidy

Streaking throuneh aubtamo leaves, a Kitieh shows a bars? of
precialty, The cal hunks by sbiylk-
g her prey, then altacking with o hchinine pounce

il 1k
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uogran of catnip, it is undemnble that the cut
v in an ascendant phase. In our ever more
densely populated suburban areas, apartment
living is the cholce—or fate—of millions of
our citizens. And those who want a pet to
ive with are finding cats to be idenl apart-
ment dwellers. The cat s neat, ¢lean, odorless,
casily housebroken, an amusing companion,
mexpensive o maintain, and small enough to
it nicely in a four-room flial. Moreover, many
apartments have restrictions peninst dogs

Status Cats Unaware of Status

Fancy cats, too, are becoming status svm-
bols, Chic and rather clever it is to have it cat
—the raréer the breed the better. Anvane
rowever, who has purchosed a Burmese, an
Abvssinian, or o Sinmese, thinking he hus
amply  acquired another figurine for the
breakfront to impress his friends, will soon
cdiegcend to earth. Cats may be self =sufficient,
but thiev have never heard of fashion, anid
they expect to be one of the family

My own cat, a 15-vear-ald Domestic Short-
hiur that rejoices in the name of Kitty, is o
casé 10 podnt Whenever fce cream 15 served at
our house, Kittv gets a dub of vanille Not all
cit dhelitisns would approve, but there it =

CIne evening, Kitty trailed me to the Kiteh-
en, discussing the virtues of oo cream while I
server the portions 1 placed her dish in her
acvustomed eating place and ook the family's
inter the study, where we were watching the

National Geographic, April, 1964

11 o'clock news. Kitty snooled hér ice cream
and joined us n the study, complaming

Aly wife, who is quick at this sort of thing.
subd, “It's simple She wants o eal with us”

Andd 20 she did The scorned ice cream in
the kitchen became delicious ice cream in the
study, where we coudd all eat together.

This gets close to the heart of the matter
Whatever the el ur flow of man’s Capricious
feelings about cats, eats are pretty consistent
All felines share certain inherent gualities of
herng cat.

Generally, they have an independent turm
of mind. This does not mean being aloof and
unfriendly; actually, they are quite dependent
on the people close o them for play, conver-
sation, aml affection. Breeders and vets
cluim that cats separnted fram their families
for more than a month may go into o psvecho-
logical and physical decline. Not alwavs and
net all cats, but 1 happens in enough cases
to indicate that the “independent” cat s
capable of strong Teelings and attachments

Independence does indeed issert itself in
matters of ohedience. Obedient the oat 15 not
Within limits, a cat may be trained to do her
owner’s bidding. For instance, there is a Sia-
mes¢ that know= and responds 1o commands
of “5it,” “Heel,” "Stay," md "Come." Pretty
good for & cat But the owner confesses that
the vat will obey only when it pleases her
Andther cat will rall over on the floor on com-
mand. The command, however, = not *Raoll

All-purpose tongue swerves kitty ns o spoon
when drinking milk. He tokes four or five
kijn helfoare sawallowing Minute hook-
shaped papillaer cover the tongues upper
surface, gving the ciat a4 rasp for loking
sl of clewning fur, “His tongue s sponge,
and brush. and towel., and currc-comb.™
wiole the French plalosopher Hippofvie
Taine. “Poor little wishrag"

Cleanup lime after lunch finds tonzues still
fard At work, Exceplionally [astidious, the
cil spends much of her time bathing Het
by 1= s0 flexible that the tongue can réeach
almosl evervwhere except head, neck, and
spine, =ome awkward areas are tended by
a dompencd paw. Paol Galbieo, m The
Abundoned, relites how Jennie, acat, teach
&5 Petor, o bov-turned-cat, how to behave in
proper feline fashion, Drilling him a0 war
panes hetween cats, Jennde advises ber pu-
pil, “When In dosht—wash."”






“Chicken™—which i= whit =she

gets on successiul completion of her trick. A

over,  but
response to authorty—aor simpiy to appetite
| thamk
biv i WO nesE e II|.-IIII'|| 1 "I'H' .||.|I':_ j.lllu'-.' g'.lrl;.- il
of his cat: “lis name §s Jingles Wi
A
wie codl Ot Jimgrles

The thines a cat does

L he final word on this subject Wiis

Wi s
more aften' call 8 Pussy anvhow, il
coesn’t come 1
tlo all seem to be 1n
the furtherance of her oown comfort and well-
\nd the iden of daing them must Ly
her owne Noocat 've evar hod, or heard of
periormed o task for human benefit. My Kitty,

however, iigured out a simple bar latch an an

hiedne

altie door to enable her to enter or depart a
vl | have heard of an even

miore accomplished cat

|||" CLETRY T e
'|".|.-" HITEIONLETICR Rl
presence by lenpme dp, hooking one paw
thromgh the front door handle, and using the
ather to bang the door knocker!

[= this intellgence? Well

smarter than others, to be sure, althoueh as 4

sOIME Cills . are

ErcaL thes seem Ly il ST WA ||p_':| 1n !|||,' il
ille ground of the world of mammals. Intelll
VETTDAS £
lesirn, and this inevitably rajses the (puestion
“Laarm whit?" Cat lovalists fnsist
ool Tom or Tabby cou

pence usually means lesting  Uhe

. sy

i thread a micse Or

The Author: Adolph Suehsdorf, editor of the
Ridee Press in New York Uitv. works “on the ot b
sirle of his desk™ o8 o writer on such diverse tapics
market, and cats

The Photographer: Walter Chandoha, of An

e peschoanalysre, the stinck

NATHLRIE, MNeEw _lr.'r-- v, tne ol Amenica s most re

iirtil  photographers, 8 renowned for
his cal portratis Thi

in producing fhe Compiels

-I i ‘_:l_.!

|'|'||'| & | il i |. ||...,;||||I,|_:|_.|

Book of Cats fn 1956
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punch & button to fdizh a light, but <evine oo

o] reason to do so, doesn’
| think cats. like

mantousiy and will learn and execule whad

prople, prefer o live hur

Leep Hife on an even Kee
COUTSE. A
LTI

pvier they mynut L

Thiz t= not all o ane-way street. of
wiise  lnely whio, s U 0 cattery lae
Years ‘Bemember, the

kind of household yvou have will go far toward

skl o ow recendly
determininge the kind of cat VO have ™ Catls
Nl persistent
awn wav, but al

e cisiomlly are wrondhendeil

about having thedn bpasairt
Lhev are well mannered, dislike tumult, and

ACT O an orderly rerime

e ensuy 140
Cats That Tell Right From Wmne

h hel EEERTe |
A virkier-
LRATTAL '.".'| e Lhiak 1 she sy Jili K I'r|.|_I i |'_|_| I

T - = .
T Cils Can even -Il-u|!l::: 5%

(A NL R '_I|I| |I-: 1 167 Llietr AT I.I.'J'I.:.'-.:-r'

of her Stamese has been up to mischief. <h
ACCUSIE
The
Furmbare o

amply sayvs, “Hev,
vinie. he
eat who's heen

.'.Iu_:. 1o B (LR
movi] cal pavs no altention
1 ||!|

iy ||i-'|.: al thi roast seoets fiar

IWITIE

becl, 1t never fals
LN O RSIOTY, Caks W

th e, Mars 15

1= fizhty

il unneeved while having her elipws

I #ven }-:|_'|_'|| e I ot fuieg
."'-.I '

Cine day Nepjie becime ox-

tsober, responsible cat
AL
1]
lippred and lozhed out, scratching her mis-
The Ly
her lap and ran mto another room. When

lress cred oul, the cnt leqped ofl
i Miars went after Neptune to tnlk som
cense pndoy her, He soolded and threatened wun
] MNeplune abandoned her retreat, relurned
TR AiTS '_|;| .|I|| ||,-' I_'I|| |!|_||||||_-_'|u|1r'||u|,'

a0 mrch for the feline perconality. Now Tor



Caupght m ambush by a mirrorned
wlversary., & Blue Domestic kitten
nes 1o war. Facing up 10 a fearsom
oppdnent iar ledl), e fhes ioto h
fray, claws bar He pounces, all
naws aoff the Boor, and potes that th
enemy s daeing the same thing Paws
bevane angd ears tocked bock, th
warnor maves n for the ! ibelow
oW Whete didd that Heer po?

Minstory of such oerobatice. devel

|'|'I"I 1 ||:I TEITIES il |."I||'|'|'| 1i .||

makes the ca i {pesrits FLug rkien

W1ew clabevoirieml ol i1 = ,:: i-. ol Trye Lhal

1 -
DI veur in the lfe ol o cat = the e |11 villent of

|
seven homan vears. A 1O-year-old cat and a
il YEAT |||I| SO 1 FLEEAR ||| SR | .I | |__|_|.
traveled a aamilar distance down life’s road
bl 4t oo other milestone doet Lhe ratio havie
Th LELY

] I |

MU E Fovrey m ey t_l'_l_[ LG E I =il et il& |||_' ir
oung tar more trequently than hve-vear-old

peopie, and ruly anclent Cats—more Uhin
iwenty vears—are certminly more rommon
than semor citizens of 14

Lhe lependary “mine Gves” of cits perbaps
wis o fancy that padd tribute to the mistreat-
ment these remarkable amimals can ahsarh
i L survive, MSevertheless, the life ex-
pectancy of cats oy increasinge 1 welve vears
i= stall el as the averaee, bul myv hinch s

thil this e Feils L RaCis. & |':r__:||'_| 5

SR is THI ITELd .|.l| [y (i :_'||| LAV ET Y
s pitinks will tell vou they are éncountering
many more 9= and ZO=-year-olds among thet

VE BT

patients these davs (1 e aldest cul

I Ao ol 1 '!-_'|||.|||'-._ Ails
Crowinge CHd on Pirza and (tHives

sOMIE CAls, It seems sale to <ay, are hiving
oneer hecause theyv are entin I elien :I'-:E
ST |'l 11 '|'| BTren TOW e el AFLE II|'|'|. i It
lcted] entirely without aid from cats, who
.'I. EII 5 .:I .'.Ill-.-l.'ii _I -l-i.| !I I |'I -.I||:.'.I- t |I|"' '.:.I
not supposed to like, but do, is endless. In the
case of one cat | know it includes plzza, pesd-
RIN] II'I"!| F. TTUS0TrEETN -|.|:||_ O s 1 | s
'.'“l :'rl..l!'.'ll'r I'l'l"l' ITICE rI'I' FERITIE :||'|:'i;|-|'
3 now approacmng 112 —an the one-La-seven
cal-to-fHuman scale—3at 1= harol Lo areoe Dl

thirtary deficiencies




518 National Geographic, April, 1964

sonetheless, a really sensihle dier would ciats. scrawny ones are underfed Feed vow
drike ul i these prefabricated choices in Pl eroughto Ree hict lthe, agile, irmly mus-
favior of row innareds, such as beel kudnev, or cled, bright-eved, and lvelv, Weight, as such
hickern oF beel et raw chilcken necks o 15 il much of o0 suide. A Siemese in ine fet
hacks: cooked amd boned fhish; an euy volk tle may weigh no more than hive pounds, @
every otber day, and all the waler the anmma Burmese or a Domestic Shorthairr nine o
ares to drink. Plus, to he sure, a mineral twelve pounds

vitamiin supplement in powelier or Lo form _ _
| I : | X Hunting Instinet Calls For Sprint Speed
Miulk has many essential food elements, hu

M= ot as 1 o]l Tor A cat as pnv of the items \ cat can sée in dim ;i'.'_||l bl feer thdih sl
poded ahaosv can, Her hearine i probcably nls=o more ooute

starving a ciat does nef moke her a better And she can run faster and more |l-|'l-"'.'“|_'-
mouser, Mousing 15 as natural to cats s moak than vou can for |||-'T|"|||-1 i hundred feel As
e money 5o peaple, The cat dins not need far as 1 can discover, Felis afns hasx no stay-
Simlation ar encourdagement, even well fed Ing power, She couldn't possibly stay on D
!||- operates ns n |,-;1_'J_'I: .|_I'I|| L1 :1_'-'-=-I'III hianter brack of o rabhit oF 0 sduirrel. A sTvrt, G
[ hi= 35 why Keen and sucdessiul moneyvmen sl turn of speed to gel e ap the neires
are Rnown as it cats tree or fence post s the best she can do

Fat cats of the feline vanely are overied Cats will sradk aned kil Bired=s. Tha TTT VLIRS
= inherent I this offends vou

. el ot dhifferent pet, Tor cats will
Hack arched, far HulBed, a wary Kiblen presenls o fortmilabil

i i.l_'.l L% S0l Ellu frienil Shilhinre musvicrmewent wilil= (o | hi T

nevetr  understiondgd Wity thes
shaouldn™ stlk nmd kil birds

II L5 YVETY Cisy 10 SERTe (1w

TR e A% tensad miusele fther= n the sKm rmtse cach o

il T helr gare = ol Unw s
ering. While st lagts, it 15 afairh
MATH] TS il bt gt <bhotddn™
monke voul feel sulity, As Far as
wies ciurk el 3% Lhie w Y, Cals iy
culor bl

Load= iy ol engsee m o wilich-
eralt in areas where ||1--|'-||- ilia
ol believe In witehi

Talking in specilics now
nhout today's favorite cats, 1
shiniald |l|'II"'|||I-'."-I-lll||'.|:.l'_'-".l'l|l
few  excepliens, none of Eh
breeds are really new. The firs
Spimiese, [OF instance, seems 1o
hiave heen imported o Lhe
Lmitedd Stiates 1o the 18%90"; om
wiils exhilnted] at i cal show s
early s 90

I'he Boston Cat Clab had
shiow in 10907 at which Abys
simiions,  Manx, and  RKussian
Blies were on |||-||':|-. | Hoston
ilsa had the jollv notion, in the

LINETT B ikl i Nt il -arnirl-

g RERINES Y (R J'|5_|'-. N2 Wy
enlerod, and one was awnrded
a blue rithibon s 2 Hest lI'|'|--||---" |

I'he Perstans have heen with
s A loneE Limu {EHA, |--='I|'|.I.|"

dinice VAR, certatnly sinee 1305

whin the hesi cul ot the brsi




Lick of love provokes n ook of bills
Yithongh dstally hestowed i alfedcton
the lick bespeaks the manners fegudred
OF 10 CAl JOrming .!!l"rl.lir.'l' N T ||r':':'|"|'l'||

=fhibl, vigth s & warm |edye

Stttitne o sobitde, a tom ealls 1o mingd

Kinling s Hnes "1 am the Ot who walks

by himsell, and all places are alike (o

me" Appreciating the cat's Independent
natipre, Aelloe SEevenson, when Good'ernde
of Tinols, vetoed p eat-control messore
writinge: "It 15 o the nature of cats o oo
i certain amount of aoescorted roam
A ! S Erporm. Uuseiyl sSsrvice Eil
ot bating modent—work thev neeessar-
v perform alone and sathout regard (o
property himes. YW oare all interested in
roleciing certain varkbios of L
LRt ] the probiem of cat versds bird 1s°as
ilid e, IE owe attempt o resolv
biv Jegislation, who Enows bul whad
ol upon o take sides s well
a0l problems of dog versus
at, b versas bird, of even el versuas

-'.III|




Mudlison Square Caarden show was o Brown
Tabhy neuter. To be sure, in the Longhoir
class new coat colors hove been introducesd
But only a few breeds, such as the Burmese
a clevelopment al the past thirty vears, and
the Himalavan, recogntzeéd by the CF.A in
1957, are legitimutely new

This is naot Lo SH\ Rl wo _-j;l_jl‘_li'. P sty
a re-emergence of the same old cats. Cats, by
all gquality standards. are better than ever
"[-E'II'JI.I.'I-I- '-jl:'l.r11'||'t1'-' afnr IJ}r l|'|I;_"'|'||*!-|| pariies of
better diet, better breedineg, and betler vete
Inary medicine. Thev are xounder amd health-
il_'['. .1||’1I'l e 1r=. 1]5I‘.I!II. .k|.|[|'.'||'l-::'I‘II,|I|_' EVeEr more
closely the wdeal show standords

“Alley Cats” Dominate Feline Census

The Domestic Shorthair, the familiar and
well-loved family cat, makes up the over-
whelming magority of our feline citizen
These are the sall-of4he-enrith cats that live
thear hives among ws, eneneed 1o their im
memorial tusk of ndding the earth of vermin
and of producing kittens 1o« arry on the job
Thes=t are the cats with endlessly varied coat
colors and puatterns, féw of which are show
stamddnrds and all of which wre the haphaeard
result of marrying strictly for love

Thi= comman breed of cat (but who would
cadl his own pet erdinary?) traces its lineage,
us far ns we know, back 1o the sacred cat of
Exvpt The resemblance to the ancient strain
wits lost, however, after cots spremd 1o Europe
about TG0 B.C., perhaps in the ships of
Phoenician traders, and mated with the Euro-
pean wildcat (Felis sifvestrizh The new breed
flourished. and domesticated ¢nts besan to
settle at man’s hearthside,

Uhe remains of cats hove been unearthied
al the sites of Roman villas in England, and
there 15 docomentary evicence of cats in
scotland und the Netherlands by the fifth
contiry ADG I saxony awnd Wales by the
mnth

(s of course moved eostward s
well, and were known in Ching and Japan in
ancient times, but information is frogmentary
on this migration and on possible native cats
of the Orlent. |
Thise, then, the
man inomiegration (o Bl up s world, became
the cats of hastory, the cats of song and story
The |egendary cat that made a fortune for
Dhick Whittington before he became Lord
davor of London in the late 1300% the cat
who went 10 London to ook at the Queen.
Fuss in Boots, the cats being carried in fort-

urnble |I-::I1.'_|_‘J'_—-n:l i1l

. &4 n o = : Ao

Like brooding hens. ¢iots on o cold morning =it with Tur Buifed ianed feet and tails well
tucked in Half-¢ losed eves do not mean they are dooing. As Chateasobrmand noteid swevi

“The cpt

prretends to sleepn that be may see Lhe mote

bl

With mad delight, Simba attacks bis weeklv treal. 5 W hiting Tresh [rom the macket

Lriningon hind lees, the Senl Point Sinmese works

Lilw
-l

L)

g an appelte for s fovornite dish






Alone against the world, o New York cal makes o living Billing
words in Pon-
ontracted no foendshaps and
hod no confidants. He seldom slept in the same ploce twice

prerfectly controlled  machantsm of his il

rals and raidine garhage cans
v amed Sam it the picture’ “He

The sloow. rhvthimii

ws fre imprissively walked shoood, was incomparably sinistes
a bravo of forture, living on his wits

i his valour, asking no favours and granting no guartes

Hes soul wns in that walk

Pet on a leash proves that some cats will ma el Lhe doe’s chai
i omtrmtuced properds

nine sacks by seven wives coming from St
wiere Dmestic Shorthairs
Phesr destimes varted with the humors of

| ves—itll

the are. AL Limes they were worshiped by
cultasts, ot others they were cruelly destroverd
by the superstitious and the fearful. Eventu
allv, fnends outnumbered enemies. Farmers
and millers have alwavs valued the cat's help
erainy from mice,
have alwayvs we

in protecting indd satlors

comed cats aboard -|1L|- [ih
rid forecastle and hald of ruts

The intelleciual elite have also made ober-
sance to cats The roster of distinguiched] cat
tanciers ind ludes Cardinals Wolsey and Riche-
ew, Petrarch, Montniene, Newton, Lir Irn]Lr'.-
son, keats, Poe, Dickens;, Walpole, Tedds
moosevell, and Mark Twain

Alexander the Great, Lous XTIV, and No-
poteon are high on the list of cat haters, or
aclurophobes. They never could stand any
o who didn't come when callied

Cats, prciilie, found freedom from

|
R

e B
by A

Hnu"r. ] .'|ri-.if'||_'|||'|'|I

Hut wl shall leid ? The cal

(il LT

= belioved thet
they hrst came over m the Mayvflower, nl-

persecution 1 America 1
thoueh. it have been carlier—with the
spuniards in the 16th centurv, In dfy event,
anice here they {hrived

[TE:] %

Liowhmw Feline Muakes Good

[oeliy the Domestic Shorthair is the pre
valing North ipages 526-7)
[The cln=tfication is a bit high-flown for g cat
with no pretensions; on the other hand, she
does not deserve 1o e called "alley cat”
which s not a breed, but acondition resulting
from betng left in an alley by some human
beme. Among the cnt fancy, this Shortheir
i< show class, and there are many purehred
Diomestics of ¢championship calibor

In lempernment and behavior, the breed =
This 15 the essential cat,
changed not 4 whit thrtueh the years. The
English author, Edward Topsell, writing in
1607, Hmned her as well 15 anvone

AMeErican cial

Tamuiar to us all



“It 15 needliess to spend nny time gbhout her
oving nature to man, how she Aattercth by

rubbine her skin aesinst aone's 1-L';-. how <he

[Unes &<
how she beggeth, plaveth, leapeth

whurleth her voice, having as muny
LLUTNES
woketh, catcheth, tosseth with ber fool, riseth
up to strmes bewd over her bead.”

The Domestic Shorthair far
than not 15 unpedigreed. The hlue bloods of

MiGre OILEn

catdom are the purebreds; and of these the
lnthe, beautiful. and fascinonting Siomese s far
and] pway the most popular houschold pel
lpegte 5321 More than anv other breed, the
miamese also s threatemnye the Persian’s al
IMik&E1 L nited
stoles cal shows

maonotonous domination of

It couldn™ happen to a nicer cat, for the
samese 15 o vivid personality, probably the
miost tnlelligent of all cat bhreeds, and strongly
disinclined to play second fiddle to anyone

I'he god who invented the Siamese
an Oriental iale,

Fave hier thee Y#race of Lthe

panther, imntelligence of the elephant, affes
t1ion of the lovebird, beauty of the fawn, biue
of the sapphire; softness of down, swiftness
o light.”
agree more, but while vou are reading this

A true, and vour Siamese couldn't

el 1n o passionste vowe to vour friends,
the cat will be climbing the curtains

There 15 no satisfactory explanation for
this. It simply 15 a fact that Siamese like
height= and freguently can be found walking
wlong traverse rods, clinging to valances, or
on the top shell of in eieht=-lool bookcase

The Siamese 1sn't the pet for just anvone
But if vou are sufficiently strong-minded 1o
withstand an active and strong-minded cat,
forever. Rascally,
ttnliecois,

Lthe "-i::!llji'-l' R |'||_ i _i-.l-j.
perhaps, bt hright
e broiabe

Inventive
anil

One breeder told me she would like to sleep
lialer on SUNaY mMOrnings,
won't et her “That cat 12 persistent,” she

“Firal

i 1F | |I1.‘F 8 PR NPT e

sl her admiration tinved with revret

= &




sl ptls myv fnce with her paw, I thnt doesn't
work, she <tarts kndcking perfume bottles off
the dressing tnble, and if that fails she jumps
to the foot of the bed wod pulis off the covers
with her ¢lows.”

Singing Cot keeps Tiome With Tl

Chnce vou are up and have haod vour cofle

oS Emese Coun e all kinds of fun Iteme One
suumese of my

plished singer

TR EE

A UHINLAnNCe k= n

v oll began severnl vears ago

with: “The {rom Wall
Chsney's tilm, $he Lady asd the Tramp, W hile
plaving nnd simgang “We are Slamese, if vou
please” th the car, his velerinorfiog owner wis
Inspired 1o wave & hand in front of the cat's
tace, amd each bime was rewarded with o

suamese Uat Song’

TTTE YN, |-'I!'IL' Ll Lyt I':-'- hivirned the ||l|ir|r~ al

W ltie i i s 'rl.-:!|||| ||'I'.|1.|_I|- i '|'_| ||-|‘_]l:|','. il
the <one anid now comes jiv o cue withodal
wompting of iny sort Extending his reper-

poare Lo b gl seviersl nlhersongs, thrs whisk




erecl vocalist even switches s il o ume .-I"'I'||'.- neErves S few '.r-_l_'||L'i.'.~ Il.'rllll.':"F'E-.'-!Il|
tor the music arg trving to modulate the voice by selective
Anobier Suumese D know loves telephones breecding—it’s possible—althoueh the wiser
she rallies around whenever the phone rines:  course would seem (o be to wel a cat with
and complaing bittefly until it is swrrendiered  more pear-shaped Ltones
toh her. Then, for as long as the caller’s patichce
lisls, the cal will say “r-r-r-oww" every time
v remark 15 maile to her Ve evidently have Owen Gould, an old

Siamese Stem From Roval Gill

Unly steadfast Siamese lovers can put up  tme British consul general at Bangkok, to

with this much vocalizing, The raspy Asian  thank for the Siamese cat. Gould seems to

Lwiang of the breed's volce grates on mmns have been miven o mated paar at o farewell

O] and pussyeat, devoted Eneglish Frienids,
have nol zone to sea “in a beauntiful pes:
ereen st or “danced by the Heht of thi
monn, ks Fdward Laear's poem recounted
d another soch unlikely par But Ossge
the brown uw] and Snowy the cal do hant
mae lopgciher m theirr Lancenshire gare

Higre th ELF] o SR TR0 L1 K [l II|-:-'||||"|r_'.'_!

Naking hberties, o Collie pupp i i
Kitten. When permitted Lo grow up logethes
it and dogs often forget ther legendan

cnmity. Uihver Hermord in £ e Aiffem s Lo

ll.l i F. i |'|_I-II||_..-.E | -: L=
|II N AN AW i1 L .l. idPPE] 'rl 1
:I qdll rill LE R :I II|II..'| iV II|| I
I|I | 1 '|.:rl 11 L1l ||..l i _I
! e L Fr eyl fFriey

Catl and white rat abide in (i

&l

-




Begiwning twith the fumiliar ke
Wikl al, SaATIONAL GEDGHRAPHH
ere presends anlslanding examples
nf the principad reedy recogmized i
the Umited States, bogetlverwith Hhen

TR 24 r-'u"llli'lll' AR CHarcleri il

Domestic Shorthair

s N THE CAT WOHLD, g5 clsewhere,
I rites the author, “the common
pedisle Thro outmamber the arpsio
crats, It is wsafe guess that 99 aut of
any OO cate encountered wall be
plain, ordinory citirens beloweging in
the boundless compuiny of Doimes
tic Shorthours It 15 o recognized
frreedd, il prime cals hive einerged
L WA B prizes :

Fuken tio Now England b ths
Pilgrims. the Domestbe  Short bede
earmtd s Keep by protecting gron
from rodents A free rommet aml

free bireoder, [t developed doals ol

many colors amd patterns, such as
the Ualivo an pliee SO8. Show stand-
arvls of the Uat Fanciers ASsociol b
recogmize 20 Ubnrecodneeed part
cobors and hvbriils compele o 1
Honsehold Pet Class; they ire judeed
"'--.I|-'|'I|' ol i III1|_'. il |||I|||'.'I||I|'|

Hy s@lective bhreedine, e Shord
halrs shown al upper left and op
pnite have become two specialties

thill have thetr own statelards

Odd-eved White must have one
flue eve and one copper or deep
grange cve. Her coat should be short

i K, even intesture, and pure white

lNortoiseshell <tamdard s for

coad of black, vranee, amd cream
o abondld e hall hlack, Half a-
_'_Il_'l -:ll' i '.|. ||I||:||'| II|.I_|||.' i

cxtremely rare o] usually sterile

Muaine coon cat=—a variant Do
mresthe andl not a secognred] breed—
cxhithits long halr and long nevk
Farly Americans efroneously ¢on
siddered her o cross helwesn cal and
racconn; experts now believe thal
shre descemded from wild thalibi

[ | - 1 - ~
with long-hair fenss

- .'II
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COMmeE unmannEeaiye miu e Temuiles will how LIt

III|!|-.| |!II..|_ 'l

Burmése o Tractahle ( TP areieenm

il_'f L e Rl ol there 15 nosuch thinge as a " best
'r.'lll I il [ [d B T S 00 YOur peianl ar e i .".Il i
theless, compin | . miadde witl t prei ;

(L i g ! L

In thigs I i1 iF Lo sav thatl the Burmes

N i ||_!. TR il Gl =i i Ti i
'Il A T E = | |. LEFL EE LS T ) ] With | i*'ri
L |||| || = g |'|'||| ITi i 1 EEREEY | 1% =
purmese than among ol o 26T NLMiest

il that the Burm & an olel eonbericdes She ik

Inv, &ven o roughhouse, for she = o omuscular and
well-hult cat. Her idea of fun will not be the voouds
ville partor tricks of the Siamese, but an imppsh

“he also has e w it ereater need thin o Feptfs
for petting and affection
Persian P, pucbivoded. o
by exhibitod the {an |
thit f CLong: il hiiir i SNl
. h colar W Fige eve ha I
LR i | I PR | LN f
i e o Ll ] il ile
. Fui I B il = i - Rl TN
ere Vi i FARTM I [l e
| i | Mo P Lacthhiarddt ipa 4
| I I i I r the hien [
el mmmesi ' Ay bk |
Tl i | il Bk [ i | |
v . 4. .. and brilltiat.™ Vae 1
L i e rie el bee Fie e il i i iyl
| =T - devated 1 Kitte
! . i i il 1 I | e et
i i | Viies [ Dvai i | 1/ 1
herning t of thi= Yeo
fsi 1ed rrilail ot r
I I b = | I i i It i i
| | | I Ef WL [ 1l l i
atituel Tid whi nrospector In a Wesls
i NEH i | i I i e SEarh RIAY
el b e edl, nur sl Lt
Ferdla | che 1 ol i Wit
Hinck, ® 51 i I3 I':il B I
A | L atal Rifgl hatll, & ml ki
I m, Blucl e, Bl e, Shinded :
nicn o | = ERTLH il







s A charmng and

Mtoeether the Burmes
-|-."||-_:i||:!IJ| ot wnel one in which we can take
entirely

= Livchiy she 1=

pride, for as she stand

- Amenican development (paces 534-5), The

story, like somuch cat history, has some hokes

i L, but e poptilar version eoes thiat the
wrisrnil Burm—a female named Wone Mau

nrraved in the United States around 1930
the arms of a smlor, who gnve her (o a cat
fancier, L. Joseph Thompson, and promptls
dropped aut of sigh

wong Mau was not {4 hendsome specimen,
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Chinchilla Persians aehleve an aris
with pureswhite couts sa
ubtly Dipped oo black as o seem =1lver

Hlack rime daccent blue-green eves, Hps,
pnd nose, whoese center 12 brick red, Tal
shouwld b without B rurve,
stinedard. “Hul
e mem doesn’t Iive who can

“rarried
save {he " counters the

uasthor
tell a cat how her tagl should behave

Cream Perstan grand champion stares

at the warld with eves of brilbant copper

KiE sarnve [or o show b

W LAETYEME LS,

ut she was clearly unusual, and for want of
o mate nf her own species was bred to a top:
Hishi With the passame of wviears,
there eradunlly  evolved the lowvely
polden-eved cal hnding such favor

:";E'._I'I'lll_'-i_'
sl
Brown
Amioneg indday = il lnciers

Burmese are intelhpent cats, often adgqui
ing an understundme of a few action verhs
*af” *eome”) and n scattermg of interesting
nouns (“meat,” *“Hsh,” “chicken”). They hike

to be taken for walks and will follow at heel,
with or without a leash

Hiue Creasm Persian and ber Uream ’



There 15 a troce of the ancestral Siamese in
the timbre of the Burm's voice, althoush it i3
maore dulcet and more sparingly wsecd,

Abvssinian Shows Cofled-spring Wildness

Making steady progress in popularity
among shorthair breeds is the regal Abys-
siniun (page 53370 Even those who love her
st admit the Abv s 2 nervous cat. Nod
jittery, not neurotic, ool o chain smoker, hut
tense, hairtrigeer, and volatile. They are pac-
ers in their cages, their reflexes are hightning

s
d
o

el o o et

- T ow &
o,
..I

N 'E

fnst, and they enjoy rough-and-tumble play

If wou can take all this suppressed excite-

ment, vou ialso will hind them vers atfectionate
—msistently 2o, Al the same time, they take
aome knowing They don’t cotton 1o just any
body, and vou may have to wul for the cat 1o
'|'|'||1l-|_-.l|' Vil s a | o]

The fernl qualitv—a strong straimn of wild-
ness—is clase to the surface in the Abv. The
breed i= thought to dertve from the Abvssin
an wildeat, believed to be the paterfnmailias of
the ancient cats of Egvpt The Aby, going

a3l
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AHAMESNE

gpmees [onr colors—aeal (blanck-Grown), Blue, Chocolate,

meslk, ears, loes. feel. and

Hions Rattens orfe born almaost white and add the

her own way, somehow survived wvirtually
skt andd = a modern moarnation of the fore
bear. Mummified remains of Egyvplian cats
ook very much like the Abv, althoueh lareer

Abyssinins fake an uneatlike plensure in
witer: They will play with a dripping faocet
difh paws into a bath ar pool, and try to catch

v reflection on @ shimmering saurface

Elegance Comes in Assorted Colors

Before discussing Longhairs, which today
_ with
Lthere 1= one thine to et straight at the outset
AT |
ATINTROTE

There used 1o be

iare |IFZII'|Z'I'ZI.|". ENTIOMYTNOUS I."'I.'l -FE SH L

(s gre o Lo be found in thede parts
andd mav st be, indise-

Angora (loday’™s Ankara)

district of Turkey, where the breed ommnated

poous cats in the

Far maany vears Anporas oo-existed with the

INTLLERLES |I|'|:'I IR R W i=EiTHY

brighl blue eves distineuish the

olor, wedge-shaped head, nnd
=iamese. The CFA
| Lalac

standard e

for the points, as

e called. Bed paints are also recognized by other assocs-

nask and other coloring with dee

Persinn and often were confused with it They
e '-1'|I.|"'.t||' At |'|:-'r'|l'|| l :|||'I;'I_'I|_;i_ |:_l_|'|.l. EVETr. mnia
wsed interchangeabily
Angora was o long-hodied cat with a

the names cannnl be
The
smill head and a Bowing cont of fine, crinkls
noir, ke that of the Aneora voat The Persiar
hies o “cobbier” (stockier) build, a targer head
ahil g woolly festure to the fur. Evidenth
these were preferable gualities, for sometime
alter 1900 the Angora went into a decline
while the Persian marched on to glory as the
most spectacuinry successiul =how hreed of
all tirme

I"':' w1t~

haired entries at shows (the I'{'.r1'__|_'.|_'. A 1S Rl

SINCE ire almos! the only long-
vl much inoevidenoel, the breed enjove o
preponderance that 1= more appewrent thin
presence of Persians at
shows partly results from the fact that pre-

resl Fhe majoriny



These Senl Points. exhibiting the most popular
color, show eves conformang to the standard: “Al

myane] shaped and slanting . 0 true Omental fash-
fon” Undesirable elements include crossed eves
and Kinked tails, both weaknesses of the breed

minary judinge s done an the basis of coat
color clussification=s Breeders have made sure
that interest in Longhairs does not lae by
developing, over the vears, 20 recommized cosal
ciarlars, In W other matters of gualits and up-
pearance, the 20 must mest the same stand
.jrl_'_L'-' |,'||. ]1|._I'|.'111'i||-1' 1‘.'|l|_' I= |]I.|_' I'I_‘kl:,'-'l-:ll I_'I|
Persian, which has been endowed with the
pushed-in nose and wrinkled murzle of the
Pekingese dog,)

“"A Lusciows Bunch of Stwdf"

Considéring that there s only one Burmiese
clnss, one Abyvssmminn, one Russian Blue, and
i mere four Mamese, the Persinns make guite
nomob at most shows
Persian colorations are marmficent, amd if
it takes 20 classthoations to cee them pll, <o

(Continned on page 538)

bty all farrness, the

Blue Poinl Siamese, grand champdon Jezebelle,
wears o coal of biutsh white with podnts of the
camie shade of “delinite blue, giving strong con-
trast of divided colar™ as the standard provides
“NoE slnte colored, Eves clear and ns deep blug
as possible withan the bréed.” How blue is blue?
asks the author, &nd answers the guestion: *In
coul coloring, the shade 13 slate or groy bive, b
rves are as blue as vour it e goliben-baired sioter's

Lilae Point Siamese, chonmpion Thi Shan, re
fpnires, for perfection, a bodsy color of “plactl
white." Points, savs the standasd, shorld be “frosany

gray with pinkmsh tone, Fool pads . . madve.”




HJ‘JII[II!IIYEEJ; Champion Griforth T (vt and Blue Poot Siamese differ

g leagth of hoor and color of masks Sieal Paint Himalavan, a
cross ertween Porsian and siamesse, must show Sconformanon the sanke as for Lone

hatrs,” savs the stamdurel. But (0 mst aleo reveld) Yealor o prolots the same is foF Sia

s, with the same color chsses” Gaoalorth Tharn =shows the characlerlsties that make

hir a ribbon winner: massive hewd with dusky musk, Tuily ody aboyve dark: boals

Lie TR0 CChim i ] mascular

i.; HTHES ¢ ..1l..i|rr|"|r_'l and kittans revedl the Bl ||||'.-|' el

= three appenr wy bie smilling geavely, an iusion created by ap
turrhiee] nosaihs sel in full faces. Thelr eves 2low wilh deep 2old. Gireen eyes are 2 foult
atd blue oves “outropecs enouch (o degualify the cat” Mr. Suehador! affirms, The
unigque and wonderful color o The Burmese 5 0 “nch, woarm sable brown ~ Cont is shoet
e choee, hits o 2losey sheen and sitins lexture Fastes) srowinge b paipulacily gmong
the Shorthairs. the Burm commanids a handsome price
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wnder s

regal hdauehtinegss of Lhe

ulvintages
and languor, Lhve con-
vinced many people that the breed is cold,

col. het

stanidoffish, an

PUER pedein ner fun

L't vol DBelieve 1L Persians aren't great

feller=, but the reacon i< n

AN ir'|| i

ap sitters and co
simple one. Permonenth
coal warm enouch o wear to o pro foothall

Liutddened

game In Uecember, the poor old things jus
culi’'t take the body heat of an adoring owner

Un the streteh for judging, o Lilie Polnt Siames
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SDBACEAnELY ) WATIERLL SQRNAPSIT SULEEY

SUN LIFTS ITS LAMP as a Yaqui Indian harvests

shrimp from the Gulf of California, where
Roadrunner’s northward journey began.

WEIGHTED NET FLIES; the steersman poles
the canoe across shimmering shallows.

From Sun-clad

SHOULD never have brought

America’s Wonderlands home

for my children. From the first
time they opened the National Geo-
graphic book, they began needling
me to take them West to see the
great national parks.

But maybe that was just what I
had in mind. I needle easily at any
hint of travel, and my family knows
it. Besides, discovering America
has been a family hobby as long as
we've been a family.

“We couldn’t visit all the parks




Following North America's “national parks highway,” a Maryland
family rolls from cactus-studded desert to Canada's majestic glaciers

Sea to Shining Mountains

By RALPH GRAY Chief, National Geographic School Service
Ilustrations by National Geographic photographer JAMES P. BLAIR

on one trip,” I told them. “But there's
a road out West—I call it Internation-
al 80—that runs from Mexico's west
coast to the Canadian Rockies. It con-
nects six United States national parks,
three parks in Canada, and so many
other scenic wonders that it's also
called the world's most beautiful
highway.”

The trip didn’t take much selling,
The only question was how to make
iL We had followed the routes of ex-
plorers in canoes, on horseback, in
jeeps, sedans, and station wagons,

but none of them seemed right for
this journey.

We szettled on a 26-foot Dodge
motorized home, which we christened
Roadrunner. Jean, my wife, liked it be-
cause it was fully equipped for eating
and sleeping. 1 liked it because it was
all one unit, giving the kids scram-
bling room while traveling, vet not
scaling me, the driver, off in a cab.

Our inland voyage of discovery
would begin on Mexico’s Gulf of Cali-
fornia, an arm of the “sun-clad sea,”
as the Western poet Joaguin Miller
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described the Pacihc And =o, after picking
yp Noddruner and Sving 1—uand oblr

wolves—a cross-continent shokediown, we
drove onto w bewch near Coaymns, Sonora
<L Lhe hand brake, and our conveyance at
oncE Deciome our AERIRE

COur college-ape daughter Muary Ellen
took steaks out of the refrigerator and
began broifling them, while Will, 16, and
Lonna, 7, romped outstde with Ginger, ou
dog. After dinner the children climbed into
readyv=miele bunks in the rear, while Jean
and [ apenéd the sofa into o double bed

safari Starts ot o Sailhish Derhy

Llown the bedch next morning strolled
Jommy Jamison, trunsplanted American

:I:ll,L'l-n.

who runs o fleet of sport-fishing

You're here just in time for the sailfish
derby,” he said. “If vou horey voo can see
the harbor parade”

I riressedd the “Drve™ button, and our
home on wheels took us to the Pluza Cen-
Lungrio, where in the earlv-morning =un we
wiitehiedd the lone-antennaed crafl file ma-

pestically out of Guavmas harbor (lefi)

nor Enngue Munllo, intogued by
Rowdrunner, introduced himself. %It wias
to mie Lhe hpnor of betnge father of the fish-
Ing tournnment.” he smid, “This i the
afteenth internationa] contest. While we
will tor the boats to return, permit me the
showing of my city,’

Evervone—icity leaders, shoeshine boys,
Indinn fishermen—made us welcome in
Mexico. Their gentleness and patience re-
laxedd our Anglo-saxon pace and gavie ws o
eas0n that

That night we dined lersurely under
orange troes and the stars on the terrace
of the Hotel Plava de Cortés A string
guuartel brought to our table the !Ii|r|Li||
Latin sounds of “Ciefte Lindo™ and “In
n Lattle =pamsh Town,”

In the morning | rounded up wile, chil-
dren, and dog for 4 magor populaton shifi

asted the eptice trip

Bonts parnde out of Guavmns harbor
Iri g gn annunl Behine derby,. Her
the author started his 3 0000-mile satar
along UL S 89 and connecting highways
acros: bhoth horders (ften called the
nattonal poarks highway, “International
20" hnks six pakks in the United Siales
and theee 1o Canada. The Ceray farmily

soulth to-north top mtersected their pre
wiois  ¢Easi-to-west rojile poross  Soith
vmeren adone U S 40 “From =ea o
shindng Sea.” June, 1961, GEDGRAPHIC)

S44



to the north. In their own car, which
thev dubbed Roodrinner-up, Na-
TIONAL GEOGRAPHIC photographers
James P. Blair and Gerald L. Wiley
followed us across Sonori's lonely
sapuaro and mesquite flats

We were hending straight for the
Arizonn border. Through our pieture-
window windshield we saw the hor-
zon donce in heat waves, while we
viswlized our snowy, mist-shrouded
objective 3,000 miles away: Mount
Robson, the Canadian Rockies" hizh-
est peak (See the Atlas Map, North
America, distrnibuted to members
with this 1ssue)

Sonora's mountains have vielded
forfunes in tungsten, lead, and copper
in recent decades, as well ns untold
millions in sllver and gold since the
time of the Spanish conquistpdors.
The only gold we siw, however, lay
i wide belds of whent stublile—the
griin newly harvested from itﬁgﬁtﬂd
land that once was dessrt

If the Mexican state needed further
distinction, Sonorans coldd point to a
satellite tracking station near Guoay-
mas—antl, farther south, a regon
that erows most of the world's Mexi-
can jumping beans Qur children
were intrigued to learn that the jittery
httle “bean” is really the seed of the
desert-growing verba de fecha, or
“arrow plant.” The: larva of a small
moth moving inside and bhumping
the shell causes the bean to jump.

Sonori's capital, Hermosillo, les
surrcunded by irrigated helds pro-
ducing hgs, pomegranates, oranges,
and dites. Hermositlo is named fora
hero of Mexica's War of Indepen-
dence. Tt = o delightful hlend of
muslern city and early Spanish lown
We drove past the clean-lined cubws
of contemporary office bulldings and

Route of Roadrunner, g Dodge
Motor Home, led north from the
Leudf of California across the So-
nore desert. At Magidalenn the
Leravs plcked up the trail of Father
Euschio Francisco Kimn, 17th-
vemury misslofnary who esplored

this region, In Artrann they visited
bowrming  Phoenis, withessed the
All-Tndian Pow Wow at Flagstadf,
andd toured the Grand Canvon by
plrplane |page 535
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the route we followed—Santu Maria Magda-
lenn, San Ienacio, Imuris, San Jose de Tuo-
mpcacory San Froncisco Xovier del Bug

From Nogwles, Mexico's busiest port of en-
tryv intn-Arzona, we entered the United States
—along with whit seemed b miss migration
Customs officials told us that about 8,000,000
people—:zshoppers. workers. and tourists—
cross: here esch vear. Afterward, we drove
wlong the high chain-link fence that marks
the boundary and divides Nogales into two
cities, The Sonora side counts 37,600 inhabi-
tints; the Ardzonn city hits 7,500,

Following U 5 89, we dfame to Mission
saun José de Tumocaeori, once a Chrstian
outpost on New Spain’s far-northern frontier,
and now preserved as a United States na-
tional monument, Superintendent Michael
J. Becker proudiy showed us thiough

"The<e ruins date from much later than
Futher Kino,” he said, “although Kino passed
this: way 1o 16%1."

San Xovier Mission Still in Use

(hver the eurs of his horse, Futher Kino,
Arcona's “hirst citizen,” =aw the beautiful
Santa Cruz Valley on muanv trips to San
Xavier del Bac, Ins northernmest mission.
Before dawn on a Sunday morning, we
approgched the luminows  white- plastered
church over o dusty rond.

San Xoavier mission still sprves more than
650 Papago Indians on their reservation
saith of Tucson. We watched as a squat In-
dhitn woman,  hlack shawl over her head,
crossed the plaza from an adobe hut and
entered the ornate church

I ¢climbed o black hummock of rocks
wpped with a cross, just esst of the mission,
and walched the sun fill the valley. The mis-
siom tawers, one shorter than the other,
glowed like volive candles. A friar rang the
bell By ones and twos and families the In-
dians crossed the compound. Doves called in
the distunce, Seven o'clock mass began

Franciscans bult the present church o
| TR3-0T, carrying on Gel's work begun here
by the Jesuit King in 1692 On that occasion
he gathered the Indians around him “and on
the map of the world showed them the lands,
the rivers and the sens over which we fathers
had come from afar tobnng the saving Knowl-
el of our Holy Faath. 1 told them also how
i andcient times the Spaniards were not Chris-
tinns, how Santingo came to teach them the
Fuith. ... They listened with pleasure. ..
[and] told me they wished 1w be Chnstiins,
and gave me some infants to baptize,”

sSpunish<founded Tucson counts a popula-
ton of 233,000 Like Phoenix it grows so fast
that these two were the only major cities in
the Upited States whose populstions. guiid-
rupled between the 1950 and the 1960 cen-

sus, Northerners seeking vear-round sun keep

migrating to southern Arizony, and although
Tucson ‘clings to jts Coatilian beritnge in
strecl names and certmn builidings, it fights
a losing hattle; eventuplly it may become an
Indignapolis with cactius

Unusunl Museum Heveals Desert Wildlife

The mountains thit enfold Tucson soon
lured Rooadrinner on. Past “A" Mountain,
pamed {or the University of Arizone’s initial
on its conical side, we knifed through the
rocky defiles of Tucson Mountain Park 1o the
Arizonn-Sonora Desert Museum.

Along the museum™s cactus<dined tradls, we
spent several hours amid habitat proupings,
choramas, and animal caees. | could scarcely
belleve that the stark land we had driven
through could harbor so much life: every-
thing from mountain bon, deer, and bear
down to ceitipedes, scorpions, and taruntulas

“Maost of our visitors are surprised,” sad
Pir. Lewis Wavne Walker, nssocinte museum
director. “People can look farther amnd see
tess in this wide-open country than any place
in the world,” be said, *Here we try to focus
on ong thing of o time and reveal the desert's
amaring life” ®

This unigue show place drives children
frantic with all there is to see. “No matter
where he's at, he wints to be somewhere else,.”
siid n perspiring parent, lollowing his son
from jngling coge to prairie dog villoee, to a
nouture trail, to bird enclosures, 1o o elass-
walled tunnel where yvou look 16 on pack rats
and rittlesnakes

MNeExt moming we deove onto Casa Grianide
National Monument. Casa Grande 15 a four-
story apirtment house of packed exrth, built
(00 years ago by Salado Indinns. The settle-
ment tself was founded by the earlier Hoho-
kam, forerunners of todiy's Papago and Pima

supervisory Rangey Joseph P Valcarce led
us under the pogodalike steel oof that now
protects the tower from the elements. He
pointed out two small apertures in opposite
walls of the ruin,

“We call them the Calendar Holes™ he
said. "Twice o vear the morning sun shines
through both holes, “Thiat was the signal for
the Indinns to begin planting or harvesting ™

= g, Walker deserilied “Arkona’s Winrdow' on Wiki-
life™ i the Febmmary, 1938, NATIONAL GROGNAVIIC
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From Sun-clad Sea to Shining Mountains

But we couldn’t tarry long We were m o
nitional park. First rule; Npll down a cabin
or campsite early, before they are all taken

Dutside the national parks we camped
overnight in siich diverse places ns national
forest campegrounds, stute parks, private land
(with permission), parking lots, and tratler
courts. In the parks we alwiys took a camp-
site, the 26-foot length of Readrsrer just
filling the parking spur.

Al Grand Canvon we performied another
nationil-park rite: attending the evening
campfire lecture in the amphitheater We
heard a park naturalist tell the story of how
Grand Canyon came to be, Learning about
the titanie force that slowly thrust the edrth
upwird against the relentless, scouring flow
of the Colorado River helps vou understand
the phenomenon

Sightseeing Plane (Miers Upward View

Thougzh the river averages only 300 feet
ncroas, roin, snow, and rockshide have eaten
back the canvon rims as much as 18 miles. At
the bottom, the norrow notch of the Inner
Gorge alone would swallow the Emipire State
Building. Yet the North Rim soars more than
a mife higher than that, This one dimension,
bottom to top, duplicates the range of climate
{from southern Sonora to Canadip—a micro-
cpsm of our entire 3,000-mile trip!

The pext morning we began overlook-
hopping—the favorite sport along Girand
Chnyon's South Rim For the best lighting,
vou take the drive west from Grand Canvon
Village in the morning and the drive east in
the afternoon. At each point vou get out and
addmire God's handiwork

For a different vista, Henry Hudgin of
Grand Canyvon Airlines piloted s over and
into the canvon, I wondered about our Tow-
wing airplomne.

“We use them.” he explained, “because
during most of the flight vou are looking wp
at the canvon walis"

We entered the canvon over Grundview
Point and foond the or cidmer than above
the rim: Cirching by Desert View and Vishnu
Temple, we sailed down-canvon past Bright
Angel Trail and Phuntomy Ranch. Below the
Tonto Rim, ving west, we tnvaded the innet
canvon and sped within 100 feet of the churn-
mg chocolnte waters of the Colorado,

“There's no way of seeing this part of the
park except by plane,” Henryv said, "“unless
vou're o bighorn sheep or wild jackase "
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He pointed down, and we saw a herd of the
burros descended from a few tumed loase by
proJgpeciors Vears agsu,

We soared along the North Rim, which lies
2158 miles by rowd from Grand Canvan Vil
lage, but only 11 miles straight across the
gorge. The highway moves north to Navajo
Britlge, croses the Coloriado 467 feet above
the waler, then turns south

Next dav we followed this route through
the 20,884 square miles of the Naviajo Indian
Reservation, the Mation's inrgest, We stopped
beside the Little Colorado and were engulfed
by Navijo children, who touched with won.
derment every ohject in Roudrinner.

Along U5, B9, the once-wandering Navajo
have settled down in more or less permanent
hognns, from whose doors they sit nnd watch
new pomads roaring by ®

“Raolling hogan—nice,” one long-hair brave
sadid, sweeping his eves over Roadrinner

The land i desert here as far 43 you can
s A wombn took het first look ot o vist ex.
panse dotted with sawebrush. "It won't be
tad-looking country when all those Bitle trees
grow up, -she saird

Even withou! trees, it's one of my favorite
drives. You vcrawl alongin elemental splendor
at the foot of Echa Cliffs in the lnte afternoon.
The sun stabs into the gleaming vertical rocks
Miles across the Coloracdo, hidden in its deep
canvon, rise the enshadowed Vermilion Clidfs,
black ancd brooding,

Roud Climbs “Mountain Lying Down™

The dezert ands as vou climb 4400 feet
from Navajo Bridge up through House Rock
Villey onto the Raibaly Plateau-—"mountain
bving down,” the Indians called it A steplad-
der georraphy parades post vour windows:
barren sand, mesquite and sagebrush, juniper
andl pinon, and ponderosa The wind souzhs
through the tops of the great trees, and clouds
scurd overhead as you turn south from Jacob
Linke to the North Rim.

For us it now was dusk. We shivered in the
chill of un §,000-foot elevation, The children
kept watch for graceful Eathab deer grozing
among the aspens as we meandered through
i lone mountain meadow

Next moming we tonk the ranger-gudcled
walk to Bricht Angel Point, which juts into
the canvon the way Cape Cod cleaves the

(Continuwed on fage 302)

“Soe “Beller Duya for the Nnvajos™ by Jack Beeml
NarionAL Gpodeainn, Lycember, 1934
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Esplorer Calls Carand Canvon “"Probtless™
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Ltah to Lion National Park. v hiks soth from Ensien Peak

Canvon of the Citv ol Gl

Zion was o name the Mormon pioneers, Like icebergs ina frozen sea, peaks of the
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Lherr rlesert "'I'.||."|- TI|| LiI'n
of God" zeeme especialls
A WSO .;'ll:“l“ I: el RAL, RN
temples pot butlt with hoond
We wound our way thro he Zion
Carmel Tunmel and over swilchbacks down
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o The canvon fHoor, then followed the route
along the North Fork of the Vibsn Rive

Here in Zion the '
Ranger Llovd 5. Sandbere. whom we met in
the Temple of Sinawava at the rond’s end
Unlike Grand Canyon and Bryvce, where you
look down, Lion puts vou in a worshipful
Here we're at 4,411 feet above seq
level, but we look up another 2,200 feet (o
(e the white spires of Observation Point

Llovd = a splendid example of the national
parks sensond raneer syvstem. A teacher from
i local town, he suides eroups through The
Marrows diuring the summer

Tm a Maormon,” he said, “and Pve Hved
et here nll my life, My great-grandfather

ititucle 15 up Sl

stanct

wis One ol the hrstseltlers in the valley south
of Lhe i".1.r|-'
Frémont cottonwood. [T was John Fremont's
exploration that convinced Brigham Young
[Hlinois that

[his tree:-I'm leanine geginst is a

leaders in
Utah was their promised lind

With 30 or 40 others we followed Lloyd in
L0 A NArmw, sunless recess gimiosg III1I|I||'IL-'_'.
filledd by the crashing rver The walls rose
&, 000 feet straight up on either side. We began
(o feel conl and damp

and olher Mormon

ik b

Route 8Y trathic stops near Provo when Hocks change pasture. Many of Utah's 1250, (04

Llovd pointed out o great wall of hare
rock, pozing and dripping water. “Here. and
at Weeping Rock, vou can see that Naovajo
sandstone holds moisture like a sponge

onn we reached the end af the trail, but
we warded on up the swift, cold cream—ithe
onfy woy 1o proceed in The Narrows—antil
we zof & good view of Mystery Mountain,
1= top bleached with sunfioht

Coastles Carved From Bock

Bright sun, lempered by &000-fool elevi-
OIS, WS Our constant companion al near
by Bryee Canyvon National Park. Jov, not awe,
Alice-in

actually nol a Canson

15 the dominant emotion in this
Wonderland preserve
at all, but an & arpment, We parked and ra;
o the guard rail and gared ot the pink-and
vitllow Tarryhind

Chilclren were hallooinge amid the castles
and turrets and fantostic forms on the self
guiding trails below us Bryee is o favorite of
the voung—ua true plaverounil. 1t's the =ort of
park Wult Disney might create, given the
ume and enough sand

“Unce all this beauty was nothing but
thick laver of stl." spie] Park Geologist Clele

T Ty L

i B ke e gt
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Fletcher as he started us on the Nos A [_|H|||
Prail {page 5631 “Later pressures turned it
into Wasatch limestone, a pinkish stone easils
erowled by wind and rain 1ts hardnees viaries.
hence the s .|ri;-r_1.- of forms

At Grand Convon's Inner Gorge, we bl
seen some of earth’s oldest rock: pre-Came-
bran deposits dating back nearly two billion
vears. The formations at Brvee are chiseled
in stone laid down scarcelv 55 million vears
a0, only vesterdoy on the sealogical colendas

Clele pointed along the Pink Chffs and
sl “People have worn out  dictionnries
Irving to describe this scene, but [ think the
Paiute Indians did it best. They said ‘nwnda-
Himpe=tra=wince-pockich,’ meaning ‘red rocks —
standing ftke men in abowl-shaped canvon”™ © :

From Bryce Canvon National Park we
drove to “ittle Hevee"—Cediar Breaks Na
tional Monument—and parked in the pret-
test camperound of the trip, Ar 10,2580 feet
we forgol the bheat of weeks in desertz and
canvons; we looked across an alpine meadow

detted with white columbine, Indian paint-

hrush, and goldenweed, Above our heaids the .
: ; . - -

Eongelmunn epruce sighed o continuous sentle h f:r,-, _ LA

o

L I 1 = =
complidnt against the wined "th

sheep thrve where cattle would go hungry. White pelican casts a mirror image in Bear Rive
1||-|.|:_'!'.|'.|-|.'_'. EFI"' H.1'|||:.'| hasen lor IFi ||||'I'|:- irl I‘l'l'l.l.'l

Daonng Gray louches history bestde o Mormon b
i bronge. Sall Lake Citv's Hadd Cont Monument
bonors proneers whowalked from the Missourd River

i Ulbiahidn THE0 and] | B57, pushine their beloneines

5

' 4







[ thowght I In

It's thi ! bielong
. BNNIE LR

W' EHE I I |

k e 1A

Al (1 e AL i}
8 | I Lo | I

|||
jarth t I | iwn
Vill [ 1 | I i

[ : ¥ ! ELLT :

| [ "11 (e ndl | | i |

H | M= 1 i Tl |

i | 11 Td. i 1

|+ TeLT Iy 1

Lh | Litah h andd i

Ty | | | !

i Wi y il i %]
| Tl B =W I 1
i i il 10 I

LEETTY X I Like M | ht |

I,..,,: i P50 Lj "|||

il 1Tl [aliEns gl | . il

| | il I Lk | 181

L[ cheELi Che | el il
TR ! i lI._. i il [rI

Ill. : T 1 | I 1T

(i | L

Molten Copper Tro i) | i

I Al RERATHT L1 L ] rl
| ! |-| PRI ITT LT
: L1 | I il I I
| il |
o Liter Y oune isserml e Suind
Where o mountim once lowered, Rennecol rid] i o | Wi cr Lhis 5ol '
i | Ly | II.I'|I i i I i .
I ' ! i I o |
I I I o LLLE I
I II | -.:- I |
| ;



Yany o
enjoverd
walt Lake

ritual, we il the same

|
L

19%r passinge throueh mu=t have
ridcdy moment bathing in Ceroat
NEVEr Bhies 1o fourst
-|l---l".'r.'L'II'u.: airn
1w almost unbehevable tact that you cannot
ANk in this supwer salty water (page 5471

I the Bats northenst of the ke we fourl
Aoiks of waterfow! and wading birds énjoy
ing the mynad ponds of Bear River Migrators
Hird Refuge (page 369, The water. fresh
from the nearby hills, was clear and sweet

‘Bivds of the Rocky Mountam fyway can-
eregnte here gt nll sensons” said Roger 1)
refupe manager. a5 he
eiicted us around, ©Like you folks, they ranzo
from Mexico to Canadn’

ot A

Johnson, assistnnt

We roared through the waterwavs inoan
air-propelled boat. Birds disturbed by ou
nassapge circled and settled down where thes
hid been feedimi or preeninge—hlack-crowned
night herons, white pelicans, western grebes
Forater's terns, pimtails, black
neckhed stilts, coots, glossy ihnses, sandpipers

gadwalls,

avocrets, and many others

i i |
1|IJ

e —
L ]
-

Summertume canger and noted out
doorsman-wrikter, Alhert Van 5. Pull-
e ent cances for the Larays Inp o
Lake in Yellowsipne Park,

=g bt

Impossible wave seems (o menare
four bfurreel jueldler: on Shoshone
Lake The authorshot the scene 0n wiel
film after a slip dunked hs camer,

In damp camp on the cold loke shore,
the Giravs rih oo eat belore the sun
dirops. Thint night they ling all Toodd
vul of reach of bears “But)”" says Lhe
duthor, “not ane showerd ap, Uin b
rodtd next mornimne. we ran a gantlet

of hichwav-hiking bears.”

Hird-watchers of anuther <ort were busy in
nearby Oeden’s Teetaht vards where spiecial
Ists were seeing thot o Mmuteman missile
wis properly loaded for its trip to Malmstrom
Ar Force Base in Montann Encased in an
enormous vehiele called a Transporter-
vrector, the "bird™ had moved from its Ogden
factory by ghwny and would ride pigevback
on rails o Greai Falls; Montana, where 1t
i crawl agam by road to it= silo buried
under 4 wheat feld

Later in our trip U,

By L]
= RO would take us
peross the 18,000 square miles of farmland
pitted by the silos misstle

ol Malmstrom's
installntions ipaees 57

=31

U'tah and Oregon Share Bear Lake

Cutting through the Wicateh Bange, whid
M walledd us on the east

o) long, U5 89
the rollicking Logan River to n pass
neariyv 1,000 feet above sea level Thus sud
cdenly we were tn the high country, We lookedd
down i late afternoon on Bedr Lake, shapwed
ke o robin's eop

[ D

e just as blue






sfeaming vends

GHOST IN MISTY VAPoRs, Will Gray I#uils-,
(magnified 72 times) beside a sealding pool.

hix _ﬁ!mily through

and hot springs of Norris Geyser Basin

at Yellowstone National Park.
STONY MINERALS coal erass and moss






Wi PICREed our way o where 4 huge bon
ire was ringed by people sippang from alo
minum cups. Bill thrust a potion in my hand
It was warm and tasted teaash, but its real
iI"I._".l CAITHE 1YOMm OToed '.El'.':'l'-!:l':li_-

“1|-|'||':|' sl Mosing L) (e [Ty |||ll|-

T Bl 1 watched while a washtub of
atline water, teabmpes, ped amd white wine
nt] pine-tone windfnlls from the trees all
Catre ool R if at formu i | l.'.i| ok vl ge
lest lesser men come o g2nel thereh

| he cheering cup was il.l:-:-l:'ll yroaireel, arndd

denly gurtars and autoharps twaneed 104
high-country hootenanny, | Hstened to {oll
o and balluds antil meane m Lhe o .II

Foss b CIFCIE BEOVE voloe 1

LA O Lhese diiy L' ponma climb
tRal mounlai

Walk u e them ¢louds

wir rockpile with vou tomoarrow.”
seveEril of us enrolled for the one-diy course
lenn Exum's mountaineening s
re Lev, olr chiel rde, and Bill took 1
ke the other stodents across Jenny Lake an
L oeky trail beside Hidden Falis
When we had climbed so high that th
lake looked like a blue teardrop, Pete nnd Bil
save us a lecture. After a few preliminaries

Lhiy bl 1 IFA T ERLTRE  Dhaii rwitrel over a chif
G imaniever called aotres rappe! (page 57
Did | mention thal we were on rapes? M
on Will and 1 both did well; he was too yvoung
o e alrasd and | was too old to admit it

&
'l"-l'"-'-'r"ll'- L erandaacidy ol all nationa

ek s, 15 shill pust that No American can s
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I ek he West untll he haz seel | I el [ =1 in =l [HRE ' '
| th [ { 1] varlil = [ nn home. W visnted to =ed e beaten
irl | cyvser Dios Nt | Al Wil LS, & | | . S Th
=, &l Lk I | n, the aldpin iR Linied If Ll Shosio] Vil I
i H bBovinclin (hdil “It includs | Il LW
With tl Tl her= w tredd then of 1 I ; You g#et ther i
all, Wiath bundreds we gatbered o wilcl horsebock. or motorless boat. 1 hove toogo g
(Md Faithful perform ("What oo 5 10 o Shoshone Lake 1omRorTow on a survey trp
sfpshioned go off 7" 1 heard a lad E her W ¥ |
moanton as they rushed to the sCen While we moade drransemae itsicke hi
Aetuallv, ONd Faithiul n | | [ i wme, | compiimented him on
ol it i i egrthguake n | | | Lot ELIWINEY ' | Hienl

Lunging mudly, a wild horse evades an Indian’s lariat duriog o coundop on the Blackbeet

ke ked ma | Yoellowstone's gevsers of] nking i seve of me, " Yed, they e Lhe
| LURTRITE » muinutes it < thellife in | h u're allowed to feed
[T ikl el Oor more into Lhie a Ceitlen =aid
§ clloawslone v e thimt | A % Nl | v 1l Wi DOfls Wikl [
il INCE ITONTE | i | | Lirvinge Ll | s A I Low il irHL €0
LsTaanirl |--'|' Tty Lk longer than yvou thins beredl Lewhs channel A s1enh sid] "o Moltor:
L4 Tl 8wl H Fid i L ot Critlen and Kennetl
T : Lh ' ¥ hie 1 ndfor C-TTr )] L] L | TUWIng
NOLOFIsE 51 | ([RIEBRES 1 NiA i GRS gt § LhE L 1AL EY Ing I [L1
ratl i i Julu | (e Lt e CLET - R En e
We took part an oelk jJams and moose 1an pon nearty a uswere wadine o 15 ding
anidd clamm credit for a Yelloowstone first 'he entire outflow of Shoshio - \
W flower jamn e when we sloppwe rie of the mighty Snake Kn s herd
to snmbal on a4 mendow abl with valor e Ir e LB T LT - 1
neiar Mount Washburn's 10,000-foot height cen 1  thi M Mave
Yellowstone s PO e Tl CTiTAeT I W, Nuich W AT i X

T



SWINEINT IOt o m k overhang in Gi

Hese rvaton near Brovwnine, Montang




moods. We fnished breakfast and struck
CAmp-In n |"|IJ.':':I.' =0 LHAT W ':.'l.lII|'||| D= DUT On
the lnke in the open canoes to enjoy the offer
= of nature o the fullest

We planned it perfectly. Halfway back to
the outlet, the rain started. It wasn't o down
pour, but the nesr-freczing cold ensed oul
wintment, We finnllv reached shore and
returned our canoes to their owner, the white-

disap

AN who rules owvie)
shoshone Lake for the Purk Service—Albért

bearded, mnk-cheeke

Van 5. Pulling (page 572)
This respected woodsman and muthor of
the name Pierre

hooks on L neles

AnNEINe.

Pulling. had bullt a fire under 4 thrpaulin. He
was giving us a chowe of pleasures: Erther
<tancd out in the myvigoraung ran or hunch
uniler the smoke-hlled canvas and let the
terdrs --'|' _ill'- COTTIeE Ly OUT OYes "'||I|'I' £NjOYINE
W could stand, we exult
antly walked the four miles buck to the hiph
Wl on i 'r:||! B L I EROWEN 1 Wwialer o |-.'_|_‘|_'£

as miuch of this as

pur feet Trom eetline overheated

Yo My run Acroes
from wildernes putines
B % Lt Ay |'||I_:I||| Ll st

I"'."I'I" rk |i-" Ay

with no jov an theit
nekrl of oar ven
Eure (o b the lest nar

L' 5 89 uses the volleys of the Gordoer and

sl

f 3

F

.‘...-..-._r

Ay

High in Caneda’s Columbio Teebeld, o Snow-
e s pessengers peer anf) s bt Wl
hassd talacrer. A (o the [hree-way qJivich

Hows to Lhe Pacthe, Aeche, and Attt



YoHows<tone Kivers os o rodte out of the g
park. We followed the ever-broadening tor-
Lavingston, Montana, then
contnued north through the land of the b
kv Lo the Little Belt Mountains. We campwed
i the Lewis and Clark Nattonal Forest and
irosseed the trinl of those pathbmders the mext

rents iliwn o

day as we entered Great Falls

Lewls amd Clurk spent a month prortisme
arondl the Missourt River falls that gnve
the city 1= faame. Dams now have tamed the
turbulent water, and the commercial center
thidl his sprung op here since TRRY serves o
rich farming and miming re@on, Great Falls

Triple-crowned Moot Merritt holids s

domapamt [kndmork, visabie for miles across
the plains, s the 506-foot brick smokestack
thail rises above the Anaconds Company's re-
duction plant (page 571)

The favor of an earclier, wilder West e
mnins, however, i the pamtings of Chirles
Rus=ell, the cowhoy artist, Gireat Falls re
members him by preserving his log-cabin
studha and displiayving many of his np-roor-
imE paantings moo modern gallery next door

Big Montanas hiveest city was the start

pdventures in “Fallkowing
“apipearsd 0 Natmsal GGED

“Thet Leray ol
Pkl ol Lewlks antl Clark

GAPHIC, e, 1953

O 044 ot summit in clowds over Ul ier

Setbhouae] Park, Monotaon. Sexteen homd e sijipgire milkes of preopitowus peaks, Kmife-erhiosd

Filoes,

natonal Peace Park,. which

iEne] forested vallesvs (orm the United States
Eraedifles e o

sfpare of the Walerton-Olacter Inter-

inpckian e e
:._q.I_
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_1":' Blr hod been talking with _|.'|'|'|"* meaidow  below  us, gathered 1ts disersed
Whilt, Glacier’s foremost “dude-wrangler might, and plunged down to that other world
1l I.I_!Ill--:.l'-: W |'|1 |I-I.'-?I'I| -I.|II|'|: o ||"|.'|J.| R II.-.I| Civme Trom
same amazing wildhile lore Tohn Muir, the {amous naturalist, wrot
‘Reep a lookout for the Glacier S hs o wer,” thiat the tme JEL I in Celacier "will not b
Iim sl “MNo oneé knows much about him tnken from the sum of vour lifle Instead of
pecause e has a broom on s tial o sweep shortenimg, It will indefinitely lenethen 1t and
way s racks. Uhen there's the Sude Hiall make you truly immaortal

Leistiper. Fle has legs longer on one <ide than Immortal or not, after we camped hesidle
of the other apd can oy tevel prownd th | ake MoDonnld and rode horsebiack from
mountfan ong wav. Undee a neht-legeed moth Manv Glhacier to Prarmigan Falls i was timi
g gave brth oo leltdereed baby. and Lhiey o legve Cdacer Saotional Park

ad to walk cléar around the mounbaln inop The {abulous Canadian Rockies—the shin-
wratte directions ||l'.'l-|:' -"|L' AN ||| [eedd fnim 1NgE mountains—1 1Y H’Nenn il s, TrOignine

. . mder thelr weieght of glaciers and ioefields
Fime Nl Taken Fom g Lile 1
in Channdn wie hod several choices of roods

| e true HHories of Glacier were more than o continue our “Internationnl 89." We chosi
pnouen 1or the rest' of us Bevanhd | s |'.|-;- f|'-. route that clune most ¢losely L the ri||.'.1-
the Contimental Invide, we pairked where an of the BRockies, stnnueing topether the ereatest
e stream roared beside the road  andd number of nabona! park pearls
followed it un foot almost straight up to i So we crossed o Alberti at Chief Moun
nowhield birthplace The milky snowmell Lol customs station, soing from one national
mweancdered th fivaivis across aspongy, thowery park to another, or, more nccurately, staving
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af ee that snacvle: down from the Columbilb
Icetield

“1t's too bad vou missed our summer,” said
Uhester Rongsrude, manager of Snowmaobili
Tours. " Yesterday and the day befory were nice
wnd sunmy

Wi "ltl.'llllli il onta the surfoace of Athabases
Cilacier—a wrinkled ice cube 600 to 1.000 feet
deep, hnlt n mile wide, and four miles long. Nexi
ciime i ride aboird a beetle-lhike Snowmohile
whiteh speed ws along an ice highway, Our driver
..’.I::|nr.||. Ll .::Illl','. et 1|ik|._'- dCT= |_|"||_' |-[;¢|_'=IJ
wiste and once poused with the front wheel sus
pended over a crevasse 150 feel deep ( pae 380)

“We take 1,000 to 1,200 people a day onto the
glacier,” siud Kongsrude, Yand nobody has ever
ke for s money back !’

Clouds Cap Moby Dick of Mountains

The: town of Jasper 15 as pretty os Banff, and
it hias a bt of a northwoods ook 1o bool, This 15
the end of the trail for many big scenery hunters,

But one monstrows specimen stll aswadted s
Mount Kobson. We took an earth road barely
wider than Keadrvunner thot pushes northwest
besicle the Cnnadian Nationa! Radlway und en
lers: Hritish Columbia at Yellowhead Pace

Clouds followed ue Ran fell We kept alert
for our first glimpze of Robson Finally, after
53 miles, the NMaoby IHek of mountums burest
Into view—rising 1o lone graondeor, o small white
continent m tsell (left). Clonds clung to the
upper third of the pyramidnl peak, allowing us
nnly birief '.'|ir1!||;--|'_- of Mount Robson's 12,072
foot summil

Here at Inst wis the end of the trall. Rodad
runner had token us from the warm shores of
the western seu, across parched desert and fertile
plain, through rocky canvon and green forest,
Lo the nnees of Lhe Arctic. No caomfortable hom
on wheels could be expected to push (arther
north on the narrowing rough rosds This wis
arhrevement enoogh

| patted the beast's snub nose, climbed in, and
pushed the “D" bhutton, North America’s most
:'I'||||'.|!‘l1-ll'--|l' |IiI;'I S | -"Il|illiu gLk |'|1'-II|r'r| :.1I|I'|'-4'

THE ENT

lceberg and Glass-hber Boat Support
Hiders on Mile-high Berg Lake

Inching into the British Columbia lake from
the Tar shore, the toe of Here Glacie Aro)is
fiifs |||_-,|'._'. chunks of s whiinset  spilnsly
would swamp a rowhoat.  Clowd-plumed
Mount Robson, crown of the Canadian
Rockies, rised 12,977 [eet Only  expeert
chmhers challenge 1ts ice-sheathed slopes



New Portrait of North America

From Viking beachhead to space center, cartograplters remap a continent

THOUSAND YEARS AGO the keel of
a Viking longship grated on a cold and

numeless coist. Bold, bearded men
stepped ashore and bl a rude settlement, lit-
tle dreaming the magnitude of their discovery,
In the 19th centary the restiess Rio Grande
changed channels, bestowing: severnl bun-
dred nceres of Mexico upun the State of Texas
A few months avo these remote and unre-
lated] events changed from history to head-
Imes—and National l'ﬂ:ﬂgra:rhh Euriq.fi'_l.' CEr-
togrigphers turned Lo the task of changne the
latest plate in the Society's Atlas Series, North
America, distributed to members with this
=cue of their magazine

Explorer Discovers Narse Buins

Until Iast fall, few but nts S0-odd residents
had ever heard of L'Anse an Meadow, on
the northern tip of the Island of Newfound-
lanel. Then the Norwegian explorer Helge
Ingstad pnnounced un elecinfving find near
that tiny fishing village; A ruined commumity
of turf-walled houses: built by Norsemen
pethaps Lell Erncson himself—about AD.
oo, five cemtunes before Colombus em-
barked on his vovage of rediscovery.

leelandic sapas, longe dismissed as fanciful,
sani of the plissage of " Leif the Lucky”™ west-
witrd to o strange new shore. But Mr. Ing-
stad's expedition, :+1.||'i|,H:.I"Lt'|I In fuart IJ}-‘ YOUr

__.@ Elevalioms i femt

=ociety, provided the first conclusive proof of
pre-Columbian settlement by white men on
North American soil

National Geographic map makers prompt-
Iv pimpuiinled L°Anse au Meadow, a few miles
sioathwest of Cape Bauld The new Atlus sheet
shows this to be o natural landiall for dirine
satlors making the treacherous voviage with-
oul charts or navigational instruments

Rectifvine the whim of the Rio Grande on
the new North America map was o different
matter. An exchunge of treaty roatifications
on January 14, 1964, restored to Mexico a
large part of El Paso's Chamizal (thicket)
cone, setthing a centurv-old dispute.

The cartographers computed. On the scale
of the new map, the boundary would move
02 of an inch—Iless than the width of i ho-
man hair. Even with today’s exaoting engrav-
mg and printing standards; the eve could net
dletect the change (beiow).

Day-to-day attention to such detsil nssures
society members the most accurale and up-
to-¢late minp of North America now avnilabile.

Crutward soar the red-dashed rocket path-
witvs of the Pacthc and Atlantic Missile Rong-
es. The launch point of the latter now bears

*Foxtri conpies af - Nowth Amwrrica—:ind all otber Alas
s NMipe pubbshed a2 sappiements 1o NATIONAL
L oinArHIC—may be obtaine] from Socjety beadguns-
wes gl 50 cenls mach o) in vearly packets of seven ot
=300 eneclhy, peviame. prrepoin

T —— |

el

. { . A GTATLITE sAILES
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CHIHUAHUA, MEXICO

El Puvo's changing Thee.
The United States hns given
B AL aores (shosen-in svellow) Tor
193 acres hield by Mexico (groen),
all morth of the Kio Granide,

El Chamizal ithe thicket) became
1S, soil when the river shifted
course 1n the 1%h century, DPizplaced
Americans will be indemnified

Four miles of the Kio Grande s'ill

lnt= rerlocated in a concrete channed
along the new bowndary,

40
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WO Dame+, dimong 1oe |.|.I_.--.- nnrl newest on
Lhe continent

Cape Conavernd
m 1313 when be clmimed Floridn for Spaan

aEhted by Ponoe de Leoi
wiis named by later Spanish explocers for the
canelike reeds that erew there 400 vears aeo
Last fall President Lyndon B, Johnsot
changed the et ket-studded
sandspil o Cape hennedy. The townsite o
the Cape, however, retiins the historic Span

name ol the

ish name, (ollowing its residents’ wiches

“atuml Trenches Form Huge Reservoirs

orth
after Asia and Adpicn, abounds m natural so
perfatives, as the new l-color Atlas Mag
From Arcti

Nntlands. for |"-..|I'-I|l||_ rills the worledl's larw-

vmerted, the third Infeest continend

lrariy shows Elge 10 Yucatan

est ploan. A splash of blue in the conter delin-
gates this planct’s largest freshywater nke
n Arizona lies ts greatest gorge

SUperol
the Lsrand Canvon of the Colorado
cowked comfortably hold 100 Great Salt Lakes
Westiern

nlreddy backing up

Wl

tacular ¢ hasm

In another speé
[puees  338-H), walker Is _
behind Glen Canvon Dam, near the Utah

Arizona border—part of the massive Colo-

raclo River Storige Project When full, mian

miace Lake Powell will hold a two-vear flow
ol the Colorado in MW |-'-'.1..1 ||'|J |||".|'_]:- ||_|_L|
could easily submerse the Washington Mon
ument, In addition to creating a greal new
wilderness plaveround, the project will send
pelroelectre power saregme into five neeh-
boringe states

A tnngied mesh of major hizhwavs sprends
e rnEs T midsection, mcluding the
taken by NATIONAIL
Ralph Gray between Guayvmas, Mexioo, and

Mount. Robson in

AT B

FOiate LaFEOGRATHI

il . ]
iritish Caolumbng (his -

counl berins on pode 5471 RBolder redd lines

irace continuing conguests of the road baild

|

|

|

%,

j. ers; the Alnska Trans-Canada, gnd Pan
— ymerician Highwavs, Even now

il WY LR

o

et forging the fnal overland link between

iry North and South America through dense
m— jungle from Ponama into Colombi

!.

10-byv-25-1nch Atlas ¢hart
T noluding portions of the U.SsS K

' sorway, and Brazil, permits an mset
v\ b cetatling the Aleutian Islands and the

e scide of the

Bering Sen, Heree, too, one can redad
| T mian's mirk upon the
Ascarafe
Paitk

continent
sorth Amernica was first peopled
by nomads who crossed trom Az
crivaps 30,000 vears i, Throurh
challow Bering Strait, daring

L. S

cubmarines of the

wsstbile wnele
ArCLi o

A century aza historiagn Francts Parkman
wrote of Morth Amerncne A boundless vision
LU= UPON s, AN Uniiamed
Wbkt

Liglnlsayil -||-|-|| river, lnoe

P Frt s O S Y |I:||i||':'r|'|' d

<1t Pkl rovule :.l_'.'|l,'||'|'|

OO Vs

of foresl verdure, mountatns silent in
inel glimmering

proal; mingling

sk Todav'e map mokers must pul the

wiltlerness ocenns withh the
“ounidless vision into boonds

How to trans pose this seement of the globe
to Hal paper wiath least digtortion and scale
error? The time-honored Mercator projection
depicls the world as o fattened evhinder, with

Unearthinge a Viking home, explorer Helys

ine=tad nds m oSsewlounillond first conely
= F%'d [oE id i |! if ."'l. T = Tl v | I:l, I _!.r:|| i-

Hledd the ™Sew WYY clil u thavidszamad yieurs g

14 L i ['.l_': {-
5 1 Nler

I..-'|'|_I | i

Walar arcas stretebed out o= wide
For, D heoweh smvadualsle to naviienton
atorr map of this fesmion shows
Iwice the sizge of South America: actuplly i
= only shehtly lnreer thon Mexico

Sationgl Geopraphic cartographers solved
o lewer than G090 prolilems in apherical Grie-

Atlng Plate on thu

F"I|||'|; |i||||_ iy !-|_'l| il
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Chamberin Lrometri

s Cortogeaphic FEneines

Wellmian Chamberhn (yn North
Amerion, Greenland s true ares s esnreerated
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Atlantic pulses into Chesapeake Bay, the S. S, Pocahontas was mourn-

A fully sounding her foghorn—and her own swan song.

~ One day this spring, she and six other ocean-going ferries will tie up at
-:thm'ﬂrgiuiaslipa for the last time. The cars and trucks they now haul to
sea will roll on their own wheels 17.6 miles over, under, and through this

windswept arm of the Atlantic. The 200-million-dollar Chesapeake Bay

Bridge-Tunnel will be open—triumphant result of a three-and-a-half-vear

struggle with sea and storm.

‘Longest bridge-tunnel in the world, it closes the last water gap on a
coastal highway from Canada to Key West, Florida. The builders say it
will double traffic across the mouth of the Nation™s largest bay—to four
million people in the first year.

To conquer this long and lonely stretch where open ocean meets the bay,
‘the engineers designed and built monstrous machines: Big D, a huge pile-
driver with extensible legs, like some enormous water bird; the Two-headed

HIGH ABOVE A TWO-LANE HIGHWAY, the | 045-foat-long aircraft
carrier U.5.5. Forrestal sails out of Chesapeake Bay. U. S, Route 13
here dives into a tunnel from a man-made island to preserce

the watergate for ships. Built with recolutionary new tech-
nigues, trestle, tube, and island form parts of an engineering
miracle, the Chesapeake Bay Bridge-Tunnel, which will dra-
matically aid east coast travelers by linking the city of Norfolk
and Cape Charles, Virginia, across 17.6 miles of water.

MOmA e mONE T WP AL LPSERAR WAL BRLINTY
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Monster and the Slab-<etter, which crawl
across the concrete piles, puttinge down road-
way as they zo,

Motorists will drive beneath two of the
east coast's budiest channels, with the keels
of ocean-going ships passing but o few vards
above their heads. To allow free passage to
the great Norfolk Navy Buse, to busy Baiti-
mire, and to other ports of Chesapeake Bav,
the bridee at two points gives winy to tunnels,
laied ingeniously in prefabricated sections.

For more than 12 of its 176 miles, the
bridge-tunnel s o seagoing centipede. On
hundreds ol concrete trestle legs, it walks
away from the manland Virminia shore at the
cdee of Virginia Beach (helow),

Then it becomes o <en serpent. It dives be-
neath the water into o mile-long tunnel Tnid
in @ trench along the ocean Aoor. Reappear-
ing, it curves along more trestle, then ducks
for i second mile under the sea

Sighting land from a third trestle, it arches
itself into' n high stee¢l bridee. Then it curls
1% miles across Fisherman I[sland, slides
over & low bridge and moves up an embank-
ment anto the shore of Delmarva Peninsula

It links two very different worlds. At one

National Geographic, April, 1964

endd lie Norfolk, Virginia Beach, Portsmouth,
Hampton, and Newport News—cities busily
crowding together as the result of a popula-
tion explosion in Tidewater Virginin. Al the
other end of the bridge, a pastornl, early-
American calm pervades the Delawaure-Mary.
land-Virginia peninsula

Neither side will ever be the sume again,

Hall-hour Ride Will Cosit §4

Tourists to Miaml and truck drivers with
their loads of Florida oranges for New York
won't have the Federal Government to thank,
or even the Virginin Highway Commission,
for a 30-minute drive across Chesapeake Bay
instead of a 90-minute ferry ride

They can thank—and pay (88 for a pas-
senger carunddrver, $13 for a four-axle trail-
er truck ) —a group of far-seeing husinessmen
and politicians from both sides of the crossinge

“There 1sn't o cent of tax monev—Federal,
state, city, or county—in our project,” said
Lucive ], Kellam, Chairman of the Chesapeake
Bay Bridge and Tunnel Commission, “I can
think of few other major highway projects for
which that can be cluimed ™

(n a Sunday afternoon Mr. Kellam and |

A ribbon unfurled from shore 1o shore, the 17 f-mile rodbred] threads
three long trestles, two tunnels, two bridees, aned o cameway. Privately built
for an estimated 2200,000,000 raised from bond sales. the thomughfnre
apens o brathe this month. What will the motorist see, riding his car as he
might a boat# Gulls wheeling above whiternps that stretech o the horizun,
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Over and Under Chesapeake Bay 303

were saxing out a window across Delmarva
[arminnd granted to his ancestor RKichard
Rellam by King Charles 1 in 1636, The fam-
ily home is on the Virginia tip of the penin-
sutla that Virginians call “the Eastern Shore”

To be shuah, most of them call it “the Eastern
Shoah.”

“Welve spent most of our lives trving to
tell our friends around the country where
the Eastern Shore i, Mrs. Kellam joined in.
“Now people know. “That's where the new
bridge goes!” "

“We fir<t operated the ferries as nn nutono-
mous commission authorized by the govern-
ment of Vieginia" Mre Rellam  explaned,
“Then we pétittoned to have it become a
bridge commission. We acquired power of
eminent domiain and authorty to horrow
200 million dallars by sellimg bonds."

That amount will build the bridge-<tunnel,
staff it, operate it, and pay 330,000 daily inter-
est on the bonds. When cashbegins clinking in,
the commission can pav the interest and start
rethring s investment

“We started out,” Mr. Kellam continued,
"planmng: to butld high-level bridees where
our two tunnels are todoy, over the channels

in the bay. But the Navy suid it didn't want a
bombed bridge bottling up the Atlantic Fleet
in Hampton Roads. And the city fathers of
Baltimore said they didn't want any height
and width restrnictions on ships heading for
their port.

“5o we wound up bullding tunnels instead.
But we built a special bridge near the Eastern
Shore for the fishermen. They weren't about
to chase schools of menhaden up to a trestle
and then lose them for having to detour 11
miles out to our tunnel and back.”™

The second bridge on the projeéct, tving
Fisherman Island to the Delmarva Peninsula,
accommodates varhtsmen and others round-
ing the tip of Cape Charles.

Preview al Crossing by Car

| wvisited the bridee-tunnel hoalf o dozen
tmes during the pasi vear, coming o know
its eneneers and constroction workers, who
sometimes loved it and sometimes hated it.
You can feel pretty close to a thing when vou
give three and a half vears of vour life to it
Many of the men were on the job when the
mammoth project began, in September, 1960

Finally a day came, this winter, when [

Ships from the Atlantic Fleet, hased at Norfolk, proudly parading abiyve
Thimble Shoal Channel Tunnel Close by, men of the Beet's Amphibious
Force practcing naval games. Baltimore-bound freaghters from all corners
of the globe slippng through the gap between West and East Islands. Andd
fishing feets chasing schools of menhaden beneath North Channel Bridge

i owr mEiira A aaEpe aBf A RR R W Wm0 R
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Gull on the wing svmbmlizes the
biridpe-tunmel, which closes the 1as
water gap on a coastnl highway
Between Canada ancl hey West,
Florida Using it north-south trav-
“lers may bvpass  traffie -cligeed
Haltitpore, Wishington, and Rie h-
mioned Heistoiry buffs will Brd it o
CONVenient passace o JeEmesiowTs,
Vorktown, and Willinmabire The
new route links [armlonds of the
Dielmarva TPemnsula with  fac-
torles in Mool and Hampdon
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could drive across most of the almost finizhed
bridee. The fog thut morning wiss thick and
cold. My Oldsmobile sniled straight out onto
Trestle A into o griy, soupy mixture of ocenn
anil sky.

Through the open wing-window came the
sl 2oumd] of a ferry. 1 drove through the
henvy air. recalling what an engineer had
predicted. = You know,” he sad, “thev'll barrel
across this bridee at 40 or better and never
give 1t o thought a: an engineering muirvel of
the workd ™

It lsn't that trestles and tunnels and bridges
like these hoven't been built before. They
have, But never combined inte such a prodi-
mous, complicated feat as this And never at-
tempted in the teeth of the open ocean. Old-
time walermen of Chesapeake Bay had
wiarned that the ferocious winds and waves
would never adlow man to bridae them,

Tunnels Anchored to Man-made 1slands

Two remarkible pairs of islands were Kev-
stipnes Lo the success of the undertaking

Entrances @nil exits of the two tunmels are
on these four man-made istes The highway
leaves the trestles and plunges down, throueh
the islands, almast 100 feet to the bottom of
the bay (page 592).

North and South Islands anchor Thimbile
Shoal Channel Tunnel, which dips beneath
the =indy hottom of Thimble Shoal Channel,
This busy shipping lane serves the ports of
Hampton Roads, includine the world's lnrgest
navitl base, at Norfolk

The secand pair of islands liee four miles
tir the northeast and belones to l'._.'ht*.-n.;qll:nltf:
Channel Tunnel, o few feet shorter than
Thimble Shoal but stil more than n mile
long. Above Chesupeake Tunnel, ships pass
o Washington, [ C, Biltimore, and the
upper by,

Workmen ienored n confusion aof official
names for these two bitsof dry land and called
them East and West Islands

I could see, up ahead in the thinning fog,
where Trestle A was about to deposit me on
South Island,

Like its mates, South Island i a pyramid of
sand with a flattened top. Tis surfhce, nearly
a quarter of a mile long, rises 30 feet above the
wiiter, the same height as the trestles. A strait
jacket of stone retmns the samd, piled up on
the floor of the s¢a by hvdraulic dredges. First
pravel, then rock, fnally riprap—boulders
g as automobiles—were carefully lowered
by Aoating cranes to encase the sandpile as
it grew (page Hi15)

L
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site, and a few more tons of concrete Wit

poured o the walls, enough to sink it 1into

the tunmel trench

tiewlously cut to a tolerance of an inch, in the

noean floor, from a grading baree. As the

ST LN ~.=I'||-r 1]|_|_||--1_".| 1']"-.'1-|'-

Funt puns into holes on o section already loid,

maling the p
“They had 1o sink

Alr (paEes
em ot slack tide” my
welder tnend remminded me " These tidal cur
Aned von Know . thew lasd
'em within two inches of where it said on the
blueprints

= ow

rents dre ke rivers

we e cutting out the end plates,

Fins in the cushion of a sun-gilded sea, capped piles awail the Slab-setter (left). F

I'he trench had bieen me-

eruiclecd two

opening the jomed sections inlo o tunnel
|..I..::_|.' ':III'E lIl.lllr whe '|.'.'l|_|I|_ rJl_rll_l rII:I_'tl_I_! _|_||||
fix ony leaks like this one, the concrele crew

will hll the spuce and make the whole wall
salid

A high-guality underwater conerete is used
to seal the joints As the concrele s prumpe
. the salt woter s pushed ot
had had his break
smoke, and now

*Lont loreel 1o mention.” he

Ui wielder il s

he headed back to work

], “Mthat =1x

EuvE diied to Dol all thas™

The deaths were due to the kind of con-

siruction accidents that are expected: a fall

ach pile has




Cver and Under Chesapeake Bay

I Criinge Donm, o Gelective electrical tool, o o D packed up, lrom trestles gnd bridpes
botler explosion. 1 have heard it called o and slands, all across the angry bay, No mat-
miric e Lthat none of the deaths was the direct ter that it was dangerous for the boatmen: and
resull of weather Because the weather was for the workmen themselves, who ||*u[”|rﬂ
unbelievably Herce 1o the rearing bostl decks from rope ladolers
A2 | drove on throueh Thimble Shoal Tun- twilstin in the wind
nel, 1 thought of some of the things [ had seen Bad weather and wind, even' swells that
ot there on the bridge on cold and cutting  came in days afterward from hurricanes far
winter diys oilt al sea, scuttled one workimg day in three
Unce I saw a por'easter come slashing in during the hard vears it took 1o do the fob
off the ocein When that happened, i dozen v noreaster coupled with abnormally high
cumBersome  pieces of fouting construction tides struck one memorable March dav in
erpuipment had fo be togEed o harbor 1962, It wasbed awny much of the sand in

'||I-H|;:I i wicked seq ||I'W||r1|!-||r|1:y|;|!J|| fCombimued on T OO

been aligned within an amacing 3-inch tolerance.

Worker cat-walks across upended piles
awiting transporl in the vard of Bavshore
Concrete Proddocts Uorporation. Presiressed
el wires strengthen each tube, Builders
cemented together Lo-foot piles for the deep
mEE-Dg s prostbiomin, 1 he longest stretehed 173
feel, htght of a 16-3tors badtidine Average

Pouriny conerete. Inborers Bl for
i1

I ERETA T ifpradasn wall onm West [J.JHJ
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I'wo-headed Monster, as
criinreers call 4t skoties

pifes that will sgpport the
pritdlend.  Machine’s  fghi
el feviels the piles Hvocut-
ting them off or  hdcding
Phasmm g Lttt endl caps three

cine] =loaded tubes

II:ILJ- l!iilﬂl."l! ALt R =
ib left dangiing a buckel of

nceele toowed cap bo priles
|:.--'l ey i1t nehit livwers whee)
an which the Two-headied
Maonster, powered by o die-
spl-vledtre generptor, will
rill forward

Lower fsgram pictures
thie machine wtbng a new

calr i the next position.

Wheel assembly locks on
el prles Men rescly
t for fhe Ylonster' s milvance.
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Helmeted workers level the piles. Man at Jeft, guiding
| jhl khammer on a circular |r'-ll'k, |'h|[|'iT|'|rn||||.:|'t o hyve iI"-I!'|:I:
wall of conerete. Acetylene toreh of worker in center cuts
wires that are bunched together a5 in a cable and thrended
through 16 holds in the tube's lining,

Twenly-lon cap, ready for installanon, hovers ghove the
trimmedd piles. Plogs of Iattlced steel (o reinforce concrete
will it precisely into plle tops

Buckel and fummel, silspended from o boom on the Two-
headed Monster and guided by an operator’s rope, swing
towirel the fitted cap, Soon they will pour concrete throly
the hole atop the center pile and G the cavits

Here the trestle rounds a varve beside the survey fower
teenter mght) that engineers installed (o provide a landmuark
an tho faceless water. In cach set of three piles, the center
ome stands struight while outside ooes add stobility by leans
g inwand Viewed from the water, they appear perfectls
aligned, ltke the pillars of a cathedral. Builders, weiirng
life jockets and hard hats, commute to work by boat
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b National Geographic, Apri

one hal{-Anished sland and sank the ean
pile-driving complex known as Hig L) which

contractors hadd spent o mudbion and s bhalf

doflars te create (page 3971 And it cnmped
the timetabile of the whole project by months

U sthend now, T could <ee the rectangulor
target of «igyvheht ot the exit of the tunnel, |
broached on XNarth Island, the one décimoated
by the Morch storm, and started nlong the
concrete lems of Trestle B

| remembered photographing the Big D
15 it drove eviindrica] conoreds

lles cown
into the ocean floor o make this ramp—
2. 040 piles 1 the entire 12,2 miles of trestle

[he floor of the hay 158 unconsolidated sedi-

Man-made Ishand Rises Within a Wall
of Automobile-size Granite Boulders

Floatine dernick

=lanel's outer nim;

an loner Dard o hold saned pumpesd from

nottom of the by, The Sope<

by barge. Engineers consfructed [our such

i provide entrances and exits for twd Tunhel

soubh Isiind may evenlimlly hiwe a restanrnt and

pier= for sports fshermen

Aecuracy to the very inch keeps surveyor teams

buzy with folding rule, slidi

traps ripeap into flace on the
matber stomes aft meEht will Torm
L218
guarried i Vir-
gty ind MNorth Camolinge, made the vovage north

1
|| III.'I .

rule. prenicil

1064

I"-J,--:lr-:n '.., b 2 51K |'.._-u_"_ |||'|||'-,1.' :";'-.I- SLIFThE

||ijl"- B 1o o 100 feed throueh the muck to

menl

e properly held by firm bearinge strata and
by friction resistunce along their sides

The longest of the mles measured 177 feet
Thiy

ool precist sectione contoining  prestressed

were mace by dementing together 16-
steel wires [or strength

The Bir 1) planted its retriactable fect on
the bard sand of the ocean bottom when it
ilrove [I-'||'- It had to be sohid and secure to
plwe the piles within three inches of where
surveynrs pinpointed them

[t ‘could cronk: itsell up on its own stilts,

up oot of the waler 1l neceseary, o ride ot o




Chver and Under Chesapeake Bay
L) erumipled ind siank w lopped off the odd-level lops of [l
Helicopters deopyied o the aft end came abreast of the leveled
RO Foscue 1w I 6l '.!I'E.'.II 1 Lo Lhe Diles, il -.|.-|ll.'l| eaih o Faii]) if !|!I-. i 'Ll.i‘!|| i
steelwork: phove a seq so wild thiat hoat chunk of prestressed and reinforced conceete,
was impassible: A second Big [ wa e as o truck and welghing 40 tons. T hesq
bt to take the first one's place cips woddd be the Dohunditon for the @mant
Behind the Bie L) came 3 bizarre tnaching sinlys that would form the roadwa
fechmicaldly Known a2 o traveling brdee. bl The Two-hended Monster had
tubbed the “Two-headed Monster the Slib-setter

| -..I:|I|. | 1At
Fhe Twosheaded Monster hnd ] L e Slabh-sotter mosved by steppine alonge
bsth ends It traveled acrass the pales, pla Monster's pile caps (pages 606-71. Oper
e wheels dlop each trio, then mos ahng high above the rough whiaters, its lofts
hlal! :_'lI il 1ts st 1 i i k. By i E"._ CEAEe PElsti I [ Lyl e Tl 1 "-I"i'l-"u'ul'- -_||!||-

rianl cteprs i (iay (pages G00-001) nearly twice as lone o8 rallroad boxcars: Whes

PVANCITE énd, Monst (il bs wore [aid sicle by side from cap




Ly o s, Lo i Lobifrance L 1 ||'.|_|"’_|':' |-|' AN Ind |'_.
vou had 75 more feet of aoversea trestle

'his done, the Slab-setter rolled 75 feet

torward, an wheels, nlone 11s own 150-Food
[t then picked up the hall

of i frnmework st voacated, swane il s

bhase ramework

tucularly out over the ocean, and lowered it
onlothe next scl of caps | ghovel
]l WS (Ul

Slabs. Then cons reting  the compaingnts Lo

weembly-line fob, Piles Cats

gether under stress and tension, bonding them

efinnce of the worst that
bitttering sea and pounding traffic could do

Ity o rI'Il|['||'-|.’|'!|'|i' L

Fainally, mard rathnes, mercuryv-vapor light-
Ing towers, telephone lines, siennl lizhts, ps-
phalt, and speed-limit sipns

Weat Island was ax foar as I coold dreive. 1
widked through Chesapeake Uhannel Tonnel
o East Island and Trestle |

watchee Uleselters happaly slapping white

E.n Fobile, I

Slab-setter Leapirogs
veross the Water on
ts Orwn Portable Road



A bhodie it two sections, the Slal-zetter favs four

S-lodd-lang prelnimicatei] spams ol conerete iy

by side on (wi sets of cappod piles. At upper lelt,

the mmchite hit= a slah trom a baree O Bl one
s T N I|'|I A {T r||.1||. |’|-r|lr| al |1||||I|Jr' |r._'|"| -|.I|'il'||'|.-
the crane rolling forward ap s own trocks Al

CeEramic sqguares mio place on the tunnel's
cethng ipage 6111, When they fimished this
second tunnel, they would have plastersd
down five and n half million of them

N dav 1 switched o o |"||‘|]|I|l||||'r L i
the foll assemblyv-line view of the enginesr
i procdigys A trestle marching out o sen
The Btz 1), the Manster, the Slab-setter; ane
hehind the other, like a trian lving its own

teack. Twi r T B hirenik s between the islinds.

lower left and below, the crane packs g ks L)
bridlee amd swings o Lo the front, apening a 2ap
for mote slabs. Slab-setter averted work stoppnees
by opecating High obove rough seas

Ferrvlbaat Nerthamplon, ane of a'lle¢t of seven

destined for resssignnient, churns goross the bay

where the tunnels lav, Warships and (reight-
ere streaming through, Under them, [ knew,
welclers and tleselters were 9l at work in
the cold, damp tunnels

Helow the ‘copter, boats sourmied bock aod
torth beside the trestles—water hugs around
reeds o @ pool, Urew boats, survevors' bonts,
engineers’ hoals, supervisars” bodaks

“We put 60,000 miles a vear on these crew

bauts. " one skipper houl tarlel me *That's =1 lol

Ebl 0y




His

Twin Barges Haold a 257-Fool Tunnel Secltion
ns Togs Pull and Push the Assembly to Sea

I -
Steel tibe Fncnsed in a steel shell. the tunnel sei

ton—is long as a foodhall field and a= beavy as 3

Nuavy craiser—reoede the waves rom s fousde

n Texas, a 2.000-mile vovage In MNorfolk, Vir:

vpfiil, Lhe tube was hilded with o rooddbedd anel s

vasipe filled with concrets

- .
Here o sivhtineg tower rides the secton's {or-

ward endd lor the convenience of surveviirs

e i1 o determine Lhe e tae orntion [or sink
g Lines foom !il.‘.l“:'l'.'_ CTATH== Mmoaneuver (e o
e by antn the rlrop posiiion. A sea-20ime cancrel
mixer stands by Al fight o aadi] enoweb Bulk

Down into murky depths sinks the tunnel sp

o, it= bed already due by poser ing barge. Sow

j - i
all the skills of Wn anxiouns team smeE inli plas

r— - 1 i i
Lnes from cranes pull taut of go slack as a diver,

tranling mir bubbles, directs the awesome bepching
by lelephune To avoid confusion, the painting
onts e maaze ol bnes, Dhaagram shows o e

section of the tunnel with s casing Blled wath con

crele anel the trench dovered willh pravel







Sparks fly as welders cut away o steel bulkhead separating two sections of tunnel

rs. For bosts

IT's territic punishment. W hen somelhing goes

(il '|'|:|_-: YR 1L |_'||_': '.|_ i'||_-|_-:'| i

wrong, and it usually does, they patch us up

The heliconter FHE sl over U hie S L 11,
Minnel to Trestle C, then on |
across Msaorth Channel, an arch of steel lmd by
the American Brndee Division of U5
Lorporation o accommordate the

.l.l' I I I-'!—. i + L+ ] I,

frahiermmet
minutes, I remembered tl Wy BN engineer
‘It =n't only o guestion
he 2ai
"1|."|-|"r|' by et ing this II!'"]I_'r_ i 108 WAler, In

i characlteriaed il

il |l|.;l|lllf'|_ a briclee over the w aler, !

bhe waater, il Neronielr the waler

In another sense, the bridee-tunnel wus

|".|j§= o and ovier (he alr .|I|"."---E||:-._ --_":EII_F

wiehs of rodio bnes connécted all those mb

| had ndden the boats and knew how the

Filio calls went: L iR o '.|'||' Sriab-settet

Lelvés e 2 eue<s aon when vou l want the nes

||.|?.:|_"||.I.:_ if ._|-'_|_
et
il Cokes for you aboard

Monster to TREK Hinton

zot dropped in the water with the concrete

- b Wt gy
¥l II Aavie 1o Wwork

OIENS DoRIn L v ol LHOSE LW

e need a bosid

Ducket, It Knocked him out, Callahon jumped
We've pot
winlid et to n doctor

to Trestle H. We'l

' TINUEeEs o |:! |-_ |!| CTONcCreLe

N atrter nim
Hinton =l
II." '|I ¥ III I' .ll.ll-"

INCIEE VOu I .

TRy S i
samples. Hiave 'em reads

‘ -
Ancd not one tadio 1. but four.
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S & P-One, § & P-Twe, and 8§ & P-Tliree
were all boats of Sverdrup and Pareel, o con-
sulting engineering firm of St Lowuis, Missou-
i, that designed and supervised the project
Shutthng their engineers to every corner of
the vasl operation, they did en route plinning
and prolilem solving by radio.

Poanag, Sea Kine, Ann H., and a host of
others were bonts of TRK. Tidewater-Ray-
muond-Kigwit. These three firms—Tidewater
Construction Corporation of Norfolk, Vir-
ini, Roymond Internationol Inc. of New
York City. and Peter Kiewit Sans” Compant
of Omaha, Nebraska—formed o jomnt venture
and a joint radio system for building the tres-
tle, the high-level bridge piers, the tunnel ap-
proach rampe and ventilation bulldings on
the muan-made islands, the causewny across
Fisherman [sland, and for finishing the tun-
nel interiors.

Merritt-Chapman & Scott Corporation of
New York City was the fourth partner in the
venture. Responsible for building the idlands
andl laving the tunnels, Merritt-Chapman houd
i separate frequency. A fourth racho hookup
crackled between the crewsof E. C Ernst, o
contractor installing intricate electric systims
{or the bridge-tunnel’s aperation,

Bridge Boecomes a Mupgnet for Fish

Already the new bridege complex has proved
a boon to sport fishermen.

Capr. Don Jordan of Sverdrap and Parcel's
S & P-Tws wold me, “For thousands of us in
this area, the bridge 15 more important for the
fishing bonanza it created than it s to get 1o
the Enstern Shore

“We used to dump old auwtomobile bodies
inta the bay to make artificial reefe They
grow barnacles and worms and all sorts of
underwater life that attract fish, vou know.
We also usod to fish around the ships sunk by
German subs during the war,

“But now the bridege 13 just one great bie
beautiful reel. The hottom fish feed around
the rocks of the islands and around the piles
Even aroumd the wreck of the Big D, And
the sport fish—the cobin, the hlack dram.
the channel bass, and the bluefish—are right
behind them. Come on out with me Saturday
nndd 11 show vou what 1 mean.”

1 did. Apd we could hardlv find reom 1o
wet o line. Scores of fishing bonts hovered
arpund t=lends and trestles.

When I first met the new span, I had been

National Geographic, April, 1964

amused by plans to have fishing piers on the
islands for toorists It hod soanded o Ile
like a publicity stunt Now T was learning

Nor will all the amenities of the ferrvboats
be lost, Some tourists and truck drivers, |
knew, and some highway-pounding traveling
salesmen wsed e welcome that ®-minute
terry ride It meant a leisurely meal in the
dining room, the sight of sea gulls swirling
by on currents of soean air, the clean smell of
aalt wind, without nopse or teaffic or nedon
signs

They muy still be able to enjoy all that in
the middle of Chesppeake Bay. A restaurant
= contemplated for South Island. And besides
eiating and fishing, they'll be able 1o watch
the Navy's hghting ships steam by at ploture-
takimg rangee

Crandstand Seat for Combatl Rehearsals

If vou like naval exercises, South lsland
will be o prandstand =emt for one of the
Navy's most spectacular shows By chance,
the new bridee parallels the Atlantic Fleet
Amphibious Force training grounds.

It won't require much Juck to find vour-
self watching Navy frogmen parachuting into
the sen for underwater demolition of beach
alwtacles, Marine infantrvmen ege-beating
toward the beach in helicopters, and Army
trainees swarming down troopship ladders
intiy assault bosts for D-Dav<type landings

(i the day of my latest look at the bridge,
I tlked again with Lucius Kellam, chairman
af the bridee-tunne! commilssion

“"Hefore we stirted,” he told me, “there
was i battle about whether the bridge should
connect Dlelmarva to Norfolk and YViegmia
Beach, or to Hampton, Evervbody from
Hampton and Newport News, and up His-
torviand Highway to Yorktown and James-
town and Williamsbury, noaturally wanted
the bridge in Hampilon

“The traffic engineers settled the issue
They predicted more drivers would pay the
{are to the Norfolk shore

“In ten venrs, though, 1 think we'll make
evervbody happy. By then the economic boom
thiz bridee will bring to Tidewater and Del-
marva showld warrant a°*Y " to Hampton, An-
other 45 million dollars, another high bricze,
andd another ten miles of trestle”

And that, 1 reflected, should gunrantee its
title as the longest bridge-tonnel in the world
for a very lone time 10 comie.



Why everybody and his
brother is trying to make
an electric toothbrush

(and why they still can’t beat Broxodent, the one from Squibhb)
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Thrill to new places, new faces

in an AVION Travel Trailer

Each trip o an eegiling adventuse Travel off ihe Seaten poth
Frise froem scheduies, stoommodsliony, pecking and | naaceing.
U], anixy K e lexurees of hame—hid and ld rusning
waled Meal, lgghlty. comigriabte bagy. mocarn ilehsn gnd Bl
frat firng o an Avign 15 Bl Tl wiy 10 g, v pnd do, Quality
camdructien of jet-sge riveled slusvinwm. so essy by tow, Liletime
Lusranteed Frem models 18 bo- 2320 Bt Wnte for FRCE Catalog,
dEEHI 1 BAINE

# - i
ﬂ b whal il I e
Trgeminil) pobe
qrnn (rEdfer
i TRIF]

COACH CORPORATION

Oept, G Bantn= Marhai, Michigan ¢ San Jacista, Caliinemia

T -

r___—----—-----—---_-------

.In North Carolina

\
!

Drive @ tudl-lroe exprosyveay scross ihe Easiarm Cootnental Divide and 3 new foli-iree bredge 19 Cape Hatteras Matanad Ssasbore.

Supmrh hgnwmys and speciacular new
o g doe you the beauties of Coastad Historiand, o tiw
mramceur of that @lue Ridge and Great Smpiy Meontass Far

wnn tne coupdn Lo Statle Trowl Buresy, mR LI”
Feps 2 TROT 1t Trawid Goisite 11" free!

Jep 2 TEOT . Tor new Travi

PR - adl i) Pres -

sACANDN tHanhing dapn
et B Hawngh, N

=
o
-

r
l

GO-NORTH

VAMIETY VACATIONIL &K



a high-priced car—and puts a low price on it.

!

Fetiid i Raaehl apam;  asabady g LeN
vl B Lha freld but LedMabre. I all this makes ven

ik peflormance 1 LeSabire would look pwilully mice iy von

nyortime {or mmcldbe-seat iraveleTs Bk oo W haoy oleer

Above all, it's a Buick




Holland-America Line
announces
THE 1965 CRUISE
AROUND THE WORLD

IN 80 DAYS

From New York City January 23. 1965
aboard the s.5. Rotterdam, calling &t
Gibraitar= Villefranche = Naples m Athans
® Alexandria ® Port Said m Suez @ Aden =
Bombay = Colombo = Penang » Ball =
Singapore mBanghok » Hong Kong s Roba
B Yokolhama . H-:nr'.-:nlulu B San Francisco
m Acapulco » and Balboa. Rates from
2, 700.
Here |5 the cruise of your dreams—
around the world aboard nollandg-
America's fabulous flagship RHolterdam
You'll explore 21 of the worids most
ramantic cifies—wheare the sight-seeing
and the shopping are saperb, And you'll
have the .-nr.'c fargest world cruise
ner as your ar-conditioned hote! at all
HHTIes
=0 make those dreams come {rue, Lise
the coupon or see your travel agent now
(Or cansicer our Premeare Orient/ South
Facihic 50-Day Discovery Cruise aboard
the .5 Statendam, from Los Angeles
E:.*."m b, 1964. B exctic ports. Heturns

1o Las An g-'IPE Rates from %1,485.)

Y e e = e B R e ,
i ™ y
| SalL A Ha v SKHE I[i
I
| ﬁ'mm.ﬁm |
| Piar 40 |'
[ = i
| Fiease sen |
| LllBED | L] Lit : ]
i Lirieni i 3 =
: [H iR :
| Mam i
I A I
| o & Tias |
) 4 |
| Travel Ag [

" " g

DIFFERENT

GRAVELY'S out-in- i"rnnl
design means out-in-front
mowing performance

You et Coer
mpwing. aficiant

artarmance—lasl open apace
trimiming. Chodsss fram T
pre—gach dirvetf-gdrred parwered each with uninue
nwivel achion i awallh-igide yrirlorm cuthing. Gat
i Ehal sttty trem your choscm af 31 tonls
—all porepetedd By The Gravesy T ractor bap T
new S-sneed, iEl-gaar SwiHamatic
A sk o fres derticnaliiatio= o

il -

g

/3 Froo bookle!

LEELig T i L L

Igrmance o
Lig=umdamian

WrITE o

S804 Gravely Lane, Dunbar, 'W. Vva.

25064

FREE
VACATION FUN-PAK

BEACHES!
BOATS!
WATER FUN!

MICHIGAN

send for vour Iree Fun-Pak Iullaf literature!
Fill out coupon, tapato a postcard and mail
loday to: Michigan Tourist Council, Room

11, Mason Bldg., Lansing 26, M:nhlgan.
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% How epoxy-tough finishes on today's Ford-built
There's cars fight salt, sun, grit and gravel.
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