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Freedom Has a New Sound!

ALL OVER AMERICA thesc days the blaal of supersonic like Convair's F-102A all-weather interceptor. Every
(light 15 shattering the old familiar sounds of aty and Night has only one purpose —your personal protection !
counirysxle The oext time wts thuender overhesd. remember that

AL LS. Awr Foroe bpses stratepronlly located near key the pulots who fly them are not willful disturbers of yvour
Cities our Adiiien neunbaim thenr rowind (e clock V14 e ACy i EY Arc palnolc young Amcricans 11Tt g

r|.'.|.'.:'. e fOEeE O oD s Imdiient = oobicE 1In pel uircrall grer New Soaeerid ol Fredcdcoinn !
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Now l ou can

SEE EUROPE

enjoy the 20-day vacation of your life with all the trimmings*
aboard the luxurious s.s. Independence or s.s. Constitution

SUNLANE CRUISES

for as little as

*S520

round 'I:rlp

HERE'S WHAT YOU GET:

+ ELROPE! Tupe to vt ashore at 4 oF niore

omantic ports on cach cruise . ports like
Cannes on the French Riviers, Gibriallar al Tijel
pers paradise ), Gienoa and the Imhan Kaviers

Naples, Lisbon, Barcelonn, Algécirias, the Azores
and Palermo [ ports depend on cruise chosen )

8

| -:'l|r_ vovapes [0 chcose from, saklimg | rom

New York Sept. 22,0¢l. 5, 15, and 27, Nov. 8

) and Deo. 10, gach of 20 davy durnton

Lile uboird ship s wonderful, For exbhmpls

*

1 abulous menls per dav prepared by masster

|._|i|_'I'-. L ome i",l-_l. 1400 '|,"|_I'|I||.|'- R 'Cll.'ul;'-._ .!.“~_—.;'rl

vt vYou will—nll as part of Yyour Sunliner

secommaodatrons: of colrse.

w
gimpletely modern, awr conditioned  stiteraom
BRI COnNverts Lo |-_| '||_'i'-||||'|1_' W0 £ It m |":. |_1".

| uxurious Calvn Class secommodations)

S8ox 260 American Expart Lines N
3% Broodwey, New Yark &, N, Y
Plegse sond me more i orma- Ldddpess
tion pnd 1llostrated Dteranture
A |
ol Zil-iin LR el FIN L' L3
I...I :lII]:I_ . i

P — — —— — | —— — — — e R EEEEN SRR

R
1}5. _I.'—\___.?

% Private hathroom with complete hot and cold
shower bath Tacilities with every stateroom

* Y oueat, sleep, live, play aboard vour floating
luxury hotel AMNED vou see the oldest, most [is-
toric lands of Europe m the casiest wav imagin-
ahle no privhlems with luggage, customs,
schoediules, reservations

TIMED TO TAKE ADVANTAGE of the wperb

Fall weathar an the 3vnipne fo Europe o oyemeear
I WOrmer I'-|:r| Moy [n Maw 'I"llﬂi_ Wl ':II-""I"I'.'\-I'I
- yl

S RETEE L -.:|:||r & el A

ATTENTION ! Evrapoan travelers on oxtondad visits:
Enjeay the cruwise ports en rowie te Ewropel

FOR MORE 1HFﬂEM.ﬁ.T[ﬂH O Sstimdane® L.riimsey. e
vour Travel Agent or fill wm coupon below and send

" AMERICAN
EXPORT LINES



THE 100-MILLION-DOLLAR LOOK

Extra performance for style-conscious motorists!

AMERICA'S MOST SMARTLY

LMFFERENT CAR




[ts Making 55 Famous—For Fun!

For sheer driving pleasure,
Chevrolot’™s stealing the thoander
from the high-priced cars,

Last's D [rank. Up to now, maybe there were
Forji=ik[E= 1I'I-|' ||H|E||.1|"J_' UL R III 1|||' III!_:llI'F FII.'II'I'TI
virs. [ your desired something really special
TN s Wy of desvine fun, v .-':I:npli'l- ud 1o

pay a premiom o get it Usually, a hig one!

:'"l:uj fnny rllnrl-'! The Motormmme |HI1‘1|:I'I1-||'1
1= tokine the play awuy [room the r:1uh=|aru'l'll
cars with puuece excitement oo whieels!

Chievenlet™s mew ™ Tuelo=-Fire Y87 plta a

Hatoramic .&@

heapring hoodful of Tun under your fosr— 162
bp.! (Special to adventore lovers: 180 hop,
”-':;r.rlrn-r Turk-Fire YR 15 -r'!qlliul:l:l] AL oxira
rost, ) Y on can also choose [rom the two lnghest
powered s m the low-prace frehil,

As for drives, Jusl tuine it Cheveolet offers
Overdrive, super-smoot Powerglide (extra-
cost options! and o new and finer Synchro.
Mesh transmiz=1om.

Fiond avint o the Matoramie Cheyrolet Fll:ll'-'
new fan o yonr driving life! Toke the Key
Al your Cheveolet dealer’s— anid '_1--l'r1li1l|. want it
fovr |-..q=.|~|:l|_-] oo o Dlevrslet Dhivision of General

Maotors, [etrait 2, Michizan,

See and drive it at your Chevrolet dealer’s



An important message by the Honorahle

Charles Edison, Former Gavernor of New Jersey. ..

Then T realized
something could be

done aboul

"For vears T had been bard of hearlng. And
ey condition became progressively waoarse with
e Converaations wire difficoll, conferances
were o strugple, even soctal affsirs lost their

pleasure for me,

“And 5o 1 had a serfous talk with my physl-
Han, who told me T could be helped with & hear:
ing ald. It was that weel that T started wearing
n Lenith,

“apeaking fram experience, 1 say this to amy-
ity wha cany bie holped with o himirlng problensy:
Don’t delay! T wigh T eould explain, particulurly
Lo woungier peopde with hearing losses, how im-
porrtant i is to get 8 hearing ald the moment
vour physiciaon recommends one, For better
|.'.-u.1]'111|..' means Hiore appead ATH o § phid more
empoyment — af sveryihing that this groat nation
hizs to offer cach of us”

We are grateful te Mr, Edison or granting us
pErmizsion to place is important message bhe

fore Amerlea'’s hurd of hesring

Mr. Fdisan ts one of o distineuished group of
..|_|'.|||'-.--. Ll lEEI e -=|.:1-|‘:|li:-:1:-. Fpon DR FRA LT .|r1r_l
sl L lostsires who ean aflord (o pasy any price for

g booriom ad But wear the 570 Zenithy®

Same people who do ot Know the astondsh.
ing facts aboutl hearing ald prices and quality
are surprised when thoy learn of Zenith's wide-
spread acteplance by those who always buy the
Fnasst. They [nd 6 neredille that Zenith Adds,

Mentian ths Matichaael

]

Honorabls Choardles Edigan, son of the latg
Thomaus Alva Edisong Chairman of the
; 3 as Board of Thomas A, Edison, Incorporated;
- = : former Assiztant Secrétary, then Secre-
Ill\.' Jl{“ .ul]] [i l{]qg tary of the Navy) fornner Governor ol
3 2] A G - LT N Jersey: officer andfor ditector In
ety nptionally Known civie, educationsl

nnd Indusirisl organisalions

selling for §75, S100 amd 3135, are unEurpEssed
by others priced ot $250 to 300 and more.

Indieed it does seem Iheredible! Yol the an-
BWeF 8 simple;

All makcax of hearing aide cost ebout the same
to muonufaoture. Highest guality Zenith instru-
mgsits di not sell for 3250 1o S —is do many
others = horause they do not include o Mgh

prafit marksp for so-called “selling expenses

You carmmot buy o better hesrng aid than a
Zenith st uny price. Anvone who tells you -
ferently is misinformed. or may have an inteas
pst in your purchase of a more expensive make,

Fenith's superh line of § tubeless  {tronsistor
models offers 432 individual pepwertone re.
spanse madiflentions, Gel the one best suited to
viur hearing ldss—no extra charge, no hidden
“Tiiting ™ oosts]

We invite you to by n Zenith Hearing Ald an
our 10day Moneyv-Back Guarantes Use ji al
home, work, chorch, aonvwhers —you mugt e
satialied! Full-Yeor Warrunty, Five.Year Serv.
iee Plan. Essy Time Payments, Stock earmold
pnrovided: custom esrmold or bone conduction
device at small sdded cost. Your Zenith Hesring
Aid Dealer is listed in the classified telephone
directory. Or =zend for litermture and local
dealer lst: Dept, 4V of

ZENITH RADIO CORPORATION
38071 Dicherny Avermun, Checaega 39, Nlhinais
Lanith - . . Seyafty of Rodis, TV wrad Mearing didg

agraihe —X1 1deer [ Bea s



YOUR FRIENDLY STEWARDESS

saelt limuf_rhlful 2% on one of the
world's 5755‘/@?.9 Lrains.

NOW YOU ENJOY traveling more than ever
on the Visli-Dome North Coast Limited.
Your helpful stewardess—a registered nurse
—makes you feel rnght at home on your trip.

ul.l.” I T

W

' YOU RELAX, HAVE FUN! It's a smooth,
restiul ride an the train that won the

R 1954 Passenger Service Award. It's eco-

\ ' nomical, too, with low family plan fares.
4 VISTA-DOMES give you a breath-
tnking view of magnificent Northwest
scenery—wherever you look. Two
sieeper domes and [wo coach domes
muake sightsecing convenient [or every-
ong-—and at no extra cost !

SEND NOW for " MNorthwest Adven-

ture”, colorful free booklet. Includes
California trips. Write G. W. Rodine,
251 MNorthern Pacitic Radway,

St Paul 1, Minn,

':1.

e fy e

&

one of the world™s

Lobz e trains |

CHICAGO - TWIN CITIES - SPOKANE - PORTLAND - TACOMA - SEATTLE

Mentiaon the Nathons Lrogiaphic— It identifren yon



TO DEMONSTRATE. .. & stusiste wAY TO HILP YOU UNDERSTAND MUSIC BETTER AND EMIOY |T MORE
WA you accept without r:.’mr;r]r ANY ONE of these JI{L]h*ﬁiffﬂf}’
Music~APPRECIATION RECORDS

Richard Shrauss’ TiLL EULENSPIEGEL'S
MERRY PRANKS

Smielana’s THE MOLDAY ton ome 177 Disc

Goaorge Szell, i =luiing
Mudie Appreciatinn Symphnny Chichestra

'J'*"rnkuﬁm"s CLASSICAL SYMPHONY

‘Britten’s THE YOUNG PERSON'S GUIDE
ion onz 12  misce  TOD THE DRCHESTRA

Alfrad Wallenstein,  viduiisg ALk
Apprecunon Syvmphony Circhetrs

J. 5 Bachs suiTe FOR ORCHESTRA NO. 3
IN D MAJOR

E“E’!l Erell, (iwdiitemy Momidi .'|_|_-.|:|r'-_-|_j_:|:|:;_|:._-:|
5y |||ilI|-'--|l.' Livehdealrs

"H’cwnfr? OVERTURES TO TANNHALSER
10% ONE 12~ Bisc) and DIE MEISTERSINGER

MNarmamn Dal H'Ir. edwitmyg Loanpdos &y |||_|l|||;||-|:.l
i hi lsibra

St'JrIHFIHHH!E PIANO CONCERTO
IN A MINOR
Eilsen Flimier, Pranin
Thames Scherman, tuimg The Lietle Orchesira

Mendelssohn’s vioun concerto
IN £ MINOR

Alexander Smallans, = furies Stadivm Concerss

ympheny (hoelicurra » Freded] Lock, T udineg

ITONSCORED BEY THE BOOK-OF-THE- i i) abssut o wliog he Jiyveen _|'n| i".:_'_ recoinds of the !'i.'i:h:'f |_|||_|i__'.|_

MONTH CLDE, 1f11a new dibed a0 e LT N e T o e E et B1L% WP M. i "-'Il':--|||' i'l-.'_l.

BEI'g

sigreed for those who enjoy god this need—{or a fuller undemntand- of two lindss Al a3 so-catled
PaukE DD Wik are awaire, oo olten, it Of ks —Ooller that aily meuns Stondard Recovrd — 3 peebvecingh
thail they o not listen b f wWiih pver Jevisgd, Thin enjoyveble form dic—which presenis the perferm
compdle nndersiambmg snsl appre- (i sell-educkinon can b sa tinugh nee oo oone sade, the onalvyis on
cution, There i3 no doubl aisoul an the Mimic Appreciotion coursss  the odher. This is sold of $360 1
the remsson: mosl of s are pot gElvefl e iy iRy Erailies sithscTiters onlyv. The olher

YOU SUBSCRIEE BUT TANE ONLY THE
RECCHRERS VOl WaANT A new M-
SIC-ATFIBCIATION RioorD will He
uirbarTibers only VETT
imately  all the erewl

maslerpiecrs of music will be in-

| _l_'_: I. if

nonth. 4

cluded. The unmwouncemen) nhail
fach Tarthoommp record will be
= g | 9
TEEn fy

Andlvam-Onby Record — 3 fersianeh
thse—priomd ot S22 600 The latier B
ftide nvaillpble eech muonth fod '
sirhsrmiber who moy ilrendy have 3
vitiilactory Ionmp-plaving record of
the work betig presented. (A szl
harpe m added W the prces aboye

Wy cover piwiade and haondime )

the mesiea] cormpgumaer oiil

meentalor Deems Tavior, TRY & CONE-MOMTH SUBSCRIPTION =
Aigr peaiding this descriplive e WiTH NO DALIGATION TO CONTINUL
nke the regord or nol Why nit make a mmple trial, ra
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Guardian of Glaciers and Grizzlies...and he worls Jﬁ;r vorur!

AL Colacier Nabional Phark, astricle the Continental Divid Service, down to todav’s eanrer n the Beld, the Man in

1 Montana s Huo .-._'-._‘."||'I| e w0qe ol the worelil § rmd Live atetson hag served the nation well, Duvy Croekett,

4] cetacular scenen FELET '!‘! eaks, voroes, vally Vi PR R Lhugdel Heoone, Kt Carson and the othess cun rest easy—

scamie G living glacior. Here vou'll Hnd miountain poats thiedlr wild, beautiful Amerden i ssaller now . Bt Hiss

bighorn sheep and grzzly bear tossils of plants that ecure in hanids they'd be proud to shuke

lived hall w billion vears ago Eriphe DHvide Peak from

whose slopes water flows to' the Pacifie, the Gull ol g@

Mexico and the Arctic (e TOUR INFORMATION —AsE Tor o
Laliig ||..|| 2l the hesstresy at € ...- I Ll | '|-.'"ll'.'| ER LN '--l Shiates N JE Ituring |||- sationa)l :".|r|--- |:.1|-:|

the 24 mdllion acres af the Noational Park System, is th Moviients. I vou would ke to dedve 1o any of th

MNatiomal Park Service Hanger, A dangorous roscoe to Ix NSatfomal Parks, let ug belp you plin yoor trip, Writs

Funihe I Torest fre (o be fouehit., . a thousaned (LSt oS Fioir Buresin, - Sinelate O4] et bom, (40 Filth Ay

o be answered = i)l these am purt of the ringer’s jolb. New York 20, X
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SEE MORE...DO MORE...
HAVE MORE FUN! THE

Herte Rt A Cor Wey! ¥

Mevodao's largest and most delvas resort hafel, Wilbur Clark's beoutiful Desert Inn, in Las Yegos, With b more thaomn 270 pores
and Clympic-sized peol, the Dmert Inn ofards the traveler all that s might want in sporl, recredalion, ond fnt plain reloxafion,

Hertz rentil rates are reasonable | . . wherber you drove o Hertz car from home to vacution spot,
o travel by plaiie or trun and have a Berts car waiting at your destination. Your ¢ar can be

reserved i advance by the Hertz office inoyour home city. For exdmple, this 5 what 1t

will cost you for a clean new Ford Fordomatic or ather fine car in Lis Vepas, Nevads, For dris g
200 miles i a weeh —uoing wherever, whenever you want—you will pay only 500
It there are bve niding, the cost s reduced to S13.00 2 [HE SO Rates vy .--1u|1|i:. m ditferent
cites, Lonvertible rates are shightiy hivher " H iz Turmizhes all -:'I'.-'."Il"'l.'. otl L . . and
opet tnsurance for the entire rental period . 0 exira costl

HERTZ SERVICE: ﬁ/féﬁffff&ﬂﬂ’ﬁmfﬁﬁggﬂé

Simply look in your telephone directory undar "H” for  one for you, anywhare, for eny time, Abwoys insist on Hertz)

Your aociesl Heriz offics. Shiow Yolr ariver's liceme ond Hertz Rent A Car Service i1 availahbl 1 by W00
i+ avallabls al nearly

roper idantification at the offic d off inoc ; 2
prope:t I = ® Onc ol YU goln B earl  cefces in over 550 cithes thraughaut the world, Far vour

ival WL, t RO ko . :
s privole ay your awn E:I-'rn or an r-;.,rl. day, weak or canvenience, Hettz hsues Charge Cards to-qualified
E ¥ ; § --I. 3 x 1
onger. It's os easy o checking info your hatel, il e vy, aad. b ki
For the entire rental peried, Hertz fumishes all gase-  Trovel and Rall Credit Carda,

linm, ol -, . Fublic Liability, Proparnty Domoge, Fire and Additional Information—sal
-0

Thatt Imwrance, ond $100.00 deduchible callmion protection vour neorest Herte office or—weils

—t t 11 J f iti e Or ol
ait no axfro cadfl | you poy fof gdditional gasoline or ail or phine Heitr-Ront A Car System,

Departmant B2, 218 South Wabaih
To be sure of o Hertx car locally or in another clty, Avenue, Chicogo 4, llinoh. Phone
make a resarvalion in advance. Any Herlz office will moke  WEbhster 9-31435,

on your Wrip, Hertz will relmburse you for the Full amount,

Flpw wei=ing yay in mers b 220 cittes » e Unbed Srivtes, Conida, Alasko

H E R I z ﬁ f‘q & SYSI E“ Mareo, Howse, Mes Tealond, Ceabe Hull, Peartd Bes lomdicn, the YVirgie
En r lende. Treat Brifamm Peiond, Frosts, Bafgies, Haflosd gnd Swizerigndl
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Worlds Best Reason for Ordering a Cadillac !

s almiost any Cadilloe owner ean tell vou, his Camily lapprinie==! As 4 s e of family peide amd pledsune . .

FECEFIIL: THIE (1=t ool il rvsdnis (il g the mvsve it 1= trulv, a thing 1 ey

i the “var of ca viid o CladdiTine on Triendly 16 the fumily «
How wornderiul 11 i, for instanoe, o be gl 1o sur cheqguer. Ti fact, the car is aurpeisingly  eooniommio

roamld  your loved one= with Cadilliae's aperlalive noevery pluse of cosl amd operation anid upkecp
ot momd salety, b lasury amd convemienes a thiok the tine Gas cemnie Tor viour (ol |

i motoring safepuand baown (o sutonustive seience  enio the conntless benefits of Caditlae ownershin

Fidles with them theough every mile. visit your Cadillae dealer today, He'll be happy 1o s
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when you're going places

there's nothing
like a LEICA

MNo matter where you rosm you'll
find the mew LEMCA M-3 withou?

equal for compactness, versatility

and gasy operation. Let your LEICA
dealer show vou the many
automatic Teatures that make it the

world™s most aclvanced camera.

M=3

iifelime invesiment! 1o periect pholagraphy

EE LEITEZ. INC., 460 FOURTH AVENUE, NEW YORK 168. H. ¥

DintFiiitcors gf fthe woarfd-famous grodocis of Ermasl LelliF. WelFlar, Gerrrmsy
LENSES « CAMERAS «» MICHROSCDPEEDS ~ BAINDCULANS

YOU CAN 5TILL VACATION IN

AND VISIT 14 EXTRA CITIES AT NO EXTRA FARE!

. [heres sl bme e sprpiner 1o citics for the romnd 1 Ir i e 1O i ofily
pack the memories of o lifotme  one. Pay Iater, if vou wiah

ity an S-A-5 EBEuropean Holiday Golden Autumn Tours. U hoose from
Follow vour heart o0 London. doteny of S-A-8 Air-Sea Cruises,
Pams, Vemice, Scandinavia, the mun | ours, Contimental Trops

fobled Rhine, Visud up Wy 13 extin REDULED FAMILY FAREL COMING WOV, 1

I LY &
|—_______ m m W Gat thi eacfing, differenl, gay
D Tl:'n-ﬁ.'f EE“\ o trovel ploaning kit "Evropsan Holi-

5t EH daoy.” Hi-FIi 337V, pm record of
mn-[H H'“'" tiavel n muc, ples codorful t1och
MUE\[ﬁ-L L'-_ - pocked brocheres, jual $1.00
v Scondingvian Airlines System, Dept. G-8 _I

J0 Rockafzller Plozo, Mew York, M. T.

| ENCLOSE $1.00. Pleose send ma the trove
plonning &t rwropean  Holidoy, o 335
rpm Hi-F Calumbig reterding and six brochutes

: PMlgaze sond me fras folder
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Fr&SFNrE s FEEFFa

I Hamp

S5ee Your lrownl Agond

Afdrer I
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Munivien the Metiunal Geographic—11



All the Speed..

and Quiet Comlort.too!

Frekdorwed .";*‘!'rr.ﬂ#'f? A e edded
discritminating travelers to en joy the
pnigue combimation of speed and
quiet in its new Super Constells-
Hons, the largest, roomiest airliners
i the world today.,

My W ."'l-'l.l|.lr!' Constellitlons with
EIEN = |||rln-'r'|'iu| 1||"r|-"r:'5_:.'|||: Eir e Bhins
compound engines provide laster
sehedules, And advanced engineer-
g gives you {ar more eom et —best
mir conditioning, widest aisles, hig
F.H'—-I ariil s, |.1lu_|'.-|r '|l.'|1||]|r'|-l.'i. .||l|...] hl.'

far the best sound proafing—{or those
L owha wank (o &80 piry LTy r':l_

Dralet, gquiet, quiel comfart in a

heautifully ilecorated S-cabin mterior
designed by Heary Dreyfuss— festur-
ing the de luxe =starlight lounge.

Y oekdowied

FLY SUPER CONETELLATIONE FOR BOTH SPEED &
QUIEY COMFORT — ON THESE 'h WORALD AIRLINES

s FhaaswDE mRiH=iROrk iMFLEEmAFIDSAL RS bEMER & SlimERiE ¢

CEETICHE LEFTRENES « EARTCAR AN CEREE * IiBEWHLA » B8 = | AW =
RETEAETET DMEsT &lFLIWED ke (ETES AR e =
QE=THE » BPAROSTD & WENTIRR i TEM &« THA! EINWATE « THE&RE

£l B e &iW LiEeE Pl TERAME WORLD &FRLLEDE 1. 10
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ATRUE EXPRESSION of g; / 5
e .

Many are held in high estoem, Some are gants of lame
drnd forune, others humble men of history. Yl alike, we
honor thetr memory in the finest Amencon tradition . . . with
beautifisl, permanent momements of Select Barre Gramile

For each indivadual ench family and each purss there
is 0 Ranme Guiln Monuoment that will express the desired
fecling of respect and tribute

Ot i Barre, Vermonl, can vou obain fine Sclect Barre
Giranile . . . and oy in Barre can vou g capeibie cralis-
men with the artistie talent for credfing monuments of rore
beauty and characier

Consult the Haine Guinn dealer nearest you . . . 2id
renermber coch mon- -
urmant 1% fan ||l.|'I.II .'I'I' #
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Hiuv them at vour bank.

The best thing you know
wherever you go

NATIONAL CITY BANK
TRAVELERS CHECKS

Brinkud by
The First Mottznal City Bank of Meaw York
phamlsed Frdernl Cegasll lnivronce Corporation
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“The Three Musketeers . ..and HIGH BLOOD PRESSURE

FIMCAL OUIDANCE, et amdd weiehr dcnfrad . . . these

might well be cilled "the three musketeers”™ fight-
img high blood pressure, For when they work tosether
+ v o 8% "The Three Mushketeers™ did , , , they may help
protect you pgainst the less senous type of this dsoerder,
af prevent cormplications (F you have it, This form of
igh blood pressure, so-called “essential hyperiension,™
aecounts for more than 90 percent of all cases.

Victima ol hypertension are often individuals of grent
drive why are inclined 1o push Lhemselves beyond
scnsthle fmits, To lessen strain on the heart, o leisurely
pace ofF lvimg is desirable.

Among other things, the doctor may recommetd
intierviels of mest durkng the day . . . and he will perhaps
recominend of least eipht hours of rest every night, He
will also urge patients 1o avioed siustions which couse
eriat tenshon, such as needless arsuments,

In addition, he maly sugpest other things o relieve
stress and worries that tend 1o keep blood pressure up.
Muld exercise 18 ol only usually permmssible, but even
encouraged. bn foct, things thit help divert the mmd from
dadly troubles ard keep the patient ffom becoming pres
ooupied with blood pressure kevels enn mesn the ditffer
enve between living a uselul or an posutisfactory e,

Wedght control may be importunt, oo, in rebeving
high blood pressure. Extm pounds are burdensome 1o
the benrt, Since the heart works harder when hyperten-
s 18 present, welpht less helps w Hehten its load,

Of course, the dector’s help is needed. Regular check-
upes will enmhle him o discover complicitions eury . .,
W any gocur . . and start treatment that may keep them
ungder controf

Today more can be done for hizh blood pressure than
ever before, In selectod Cises, predt improvement can
often bo obtained by special dicts or surpery.

Soverul now drugs ane alvo osed now which may lwer
pressure and relieve symptoms. No drugs, however,
should ever be tricd unless they are prescribed by a
I.'I-|'I:|-'-|i.f-i.:l.l.'l. and taken under his supervision,

If the doctor's advice is followed and if the patient
earni 1o Jead o Afe of saoderatfon e all things, high
blood pressure can be spccessfully controbled in muny
cases, IT meglected It may cause serious damage 1o the
biezure, Kidoeys and Broan.

To detect this condition curly, evervone should huve
periodic medical exammutions. This preceution s s
pecially necessdry for those who are mididbe-igged and
older, are overweiphl, or huve a farmily histary of the
tisease, When discoverod early, hyperenaon i usually
easier (o control

Muoetropolitin booklet, Your Meart, mives many more
facts 10 belp you understund what high blood pressure
is. what Its symptoms are, and how it affects the hoart
and blood vessels, Just clip and mail the coupon below
for your free copy.

TE —TETT T I T T D B D N T O T R s

Mebepelitan Life Insuranes Campany
1 Modisan Ave.. Mow York 10, M. Y.

Mayse swweyd me (e Tree booklet,

R50-8., Your Mewrt,
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More Style, More Power, And a Built-in Future!
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Calypso Explores for Underwater Oil

The Persian Gulf's

155

Pirate Coast Yields Its Secrets to Science:

in the Indian Ocean, Aqualung Divers War on Sharks

By Cart. Jacaves-Yves Cousreac

Leader, Nallonal Geographic Society-Calypeo Expeditions

NE day o guiet Englishman with an
umbrells came to the Marseille dry-
dock where the research ship Calyvpoo

was fitting out. He asked if my crew and 1
would be interested im an underwater geo-
logical survey.

“Why not " T said.
to usy”

“The chiefl geologist of my company read
vour book The Silent World,” the visitor 1e-
plied. “He said, *These peopke hove imiging-
tioms: (o sound them out on the idea.’ ™

S0 it cime nbout that Inst vear we took on
4 novel mizston: A search for oil-bearing
structures under the Persinn Gulf off the for-
mer “HPirate Coast™ of Trucinl Oman, for the
Britizh Petroleum Company, L.

“But what brings you

Ship Freed for New Adventures

For more than a year Calvpro had been
engaged in the salvage of a 2.200-vear-old
(reek wine ship at the bottom of the Medi-
lerranean off Marseille.®  With the support
af the National Geopgraphic Society we  had
unraveled the fascinating story of her mission
and ber fate more than two millénniums ago.
In literally thousands of Aqualung dives we
had brought up a lorge part of her Jong-lost
curgo of graceful wine jars and dinnerware,
But the underwater excavation stretched on,
and the ancient ship grew in estimated size
with each tom of mud we removed.

Thus our research ship, equipped and
manned for far oceans. was reduced to a

lighter handling &n agelong overdue cargo of
wine jors. We could not leave the wreck
be sealed over with mud nor could we play

slave 1o it any longer,

To continue this important archeological
work, 1 enlarged the Calypeo “navy™” by one
stout  60-foor  ex-fisherman,  the  Erpadon
(swordfish). Espadon took our place nbove
the wreck and freed Colvpse for new tnsks.

From Snow o Coral Reefs

On our wide afterdeck we installed a ma-
ring gravimeter, a oomplex instrument that
helps prospectors locate oil (pages 164, 165)

We leit Marseille in a snowstorm and muode
our first working stop in the Guli of Suez
below Zalarany Light. There in smooth witer
we lested equipment, adjusted delicate mech-
anisms, erected a folding anti-shark cage. and
mended nets,

Reqdy for work, we left the Gulf of Suez
and headed south (map, page 160),

I am attracted o lenely islands such as
Diavdalus Reef. where an Egvptian lighthouse
5 rooted i a submerged coral table some 33
miles from land. The reef, a treacherous
shadow in the sea, is the crest of a steep
sphmarine coral mountain.  The lighthouse
rests on it like an observiatory o Neptune
renred into the alien world ahove.

“Riquet,” or Henn Goiran, owr smaliest

* Sep “Fish Men hscover a 2.2000venr-obid Greel:
Ship,™ by Capt. Jucqgues-Vves Cousteau, Narioxaw
Lioooparmn Macaxsg, Jamuury, 1954,
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diver (page 162, took & mooring hawser out
by dinghy. He waded in on the table top
and looped the hawser over o chump of coral,
Cut on the precarious jetty to the reef’s edye
comee a0 figure tn shocts and dnother in o white
burnoese., The first man sent the burnoose
runping hack to the lighthouse, and he brought
a man with a rifle.

The man in-short=—Hassan Fuad Hamno,
the lightkeeper—aquickly realized that we were
not an epemy. He went back to the house
and chanped Into uniform. lunched aboard,
amd took a Calvise party over his comfortable
little island. He had been 24 years in the
Eayptinn lghthouse service,

Reef's Scenery Delights [ivers

Mesnwhile, our Mediterrinean divers were
roveling in the Red Sen teef. (Of the team,
only chiel diver Fredene Dhumas amd | had
viewed those Deautiful scenes before.  The
divers came up velling “Incredible’  How
amizing are the fish down there!” They were
dizsappoiinted only that they hod nol seen any
black coral, That could wait: Dumas and 1
knew where the black forests grew, from which
a lucky fisherman's net or a naked divers
plunge hrings up cornl for the sheik's praver
breinil s

I wonted 1o show our young divers the
wonders of Marsa Qabatt (Marsa Umbeila),
a blue cove Tramed in broght ool ledges
ahdder the red hills and ue mountains of the
Sudan. As we anchored there, frim 4 mound
fort on shore prose a solitory coast gunnd, o
small half-clad Nubian with a shock of curly
hair, He helped us moor, and we acked him
aboard for lunch,

The const guard’s name was Hadji lam.,
The first name is one of preat distinction
among Moslems, meaning that be had made
the jradj, or pilgrimage to Mecn.

Our cook served Trank{orters ane salt pork,
We remembered pork i€ thhoo to Moslems.
Riquet tridd to warn the guest by grunting
like a pie. Hodfi lam was pusthed. He ate
the pork with relish, not knowing what it was
—may Allah forgive him!

First Yiew of Southern Uross

That mnight, heading south. we saw the
Southern Cross for the first time: and in the
murning the deck was littered with fiying nsh,

Farly one dav we arrived at the melancholy
Jdubair Islamds, hare voleanic heaps off Yemen.
The main island, Jabal Zubuir, appeared as o
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black pile devoid of life except for g rank of
huge white booby chicks.

In the sen beneith this desolation teemed
a furous jungle of life. The divers were
amized st the sighte o few [eet under: five-
fpol moray evls, sharks, schools of silvery
caranx, or jacks, amd huge Trideong clams
with their scalloped, fleshy hips wide open.

Albert Faleo, expert diver, went down with
Prumas (page 181). He stirred up a 20-jool
manta, ot devilfish, which sailed away with
whipping “wings.” Half a dowen sharks en-.
circled them.  Duamas siid they wore “very
bothering.”

| asked Fileo, a min of few words, what
he thought of the Red Sen. “Clest beaw,”
he said.  YCTent séefews”  Beautiful and
TS i1 1s,

We ran for Djibouti, in French Somaliland,
and took @ pounding in heavy  southwest
winds. Spray sailed over the high radar an-
tenna. Calvpse rolled so heavily that the
bell on the wheelhouse rang.

In the quiet haven of Djibouti. underwater
inspection revealed storm damage to our star-
Bogarid bilee keel, Thic meant a trip to Aden,
where Calvpro ensed into a fionting drydock.

The mishap knocked three davs out of
our schedule, bui they were pleasant ones:
Calvpso has many friends n Aden. One,
Antondn, Hesse, left his business interests to
sai]l with us a< deck hand and diver. [n Aden
also. we took abosrd two. more scientists—
Wallnce Brown; a Canadinn geophvsicist, amd
Allan Russell, & geologist from  Australia,
Russell traveled light; his dedrest possession
wits 4 geologicul hammer made in Minois for
the British Everest Expedition, |

Mukalla, the "Skyscraper™ City

En route o the Prrate Coonst to begin the
oil survey, | could not resist g short visit to
the Arabian Nights city of Mukalla. It was
plain dghteesing—and whait o sight!

U'nider o great redidish-brown mountain on
o strip of beach stands o white “skyscraper”
city of urban architecture unusual for an Arab
country (pages 156 and 159). Mukalla's
white-wished twwers, mud bricks on stone
foundastions, averace [ive stories in hefeht.

Mukalla ix the gatewiv o the Araldan
peninsula’s fertile Hadhromauwt Valley  be-
hinil the coastal mountains.® [t has sky-

& oo "Inte Buming Hadbrmmaut,”™ by I van der
Meulen, Namowan Groosaron: Manaeise, Ovtobier,
Lii 8
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scrapers for the syme reason a8 Manhattan—  near and saw that it was o stupendous schiool
toa little land. There is ‘o narrow pass  of porpoizes advoncing abreast in  frenzied
through the mountains at the western end of  leaps.  There were iterndly thowusands of these
the city, and it & closed by a beavy ottt mammals. more than most experienced sea-

aguinst possible roving brigands, men hid ever seen
In the Gulf of Aden on a dazzling doy we The porpuises soared 20 feet out of the
sighted, miles ahead of Calfyvpso, o long line of  water, contorted their bodies at the top of the
white foam, like breakers on a submerged are, and hit the surince with loud splashes
reel. The charts showed no reeis, We diew  Thev reminded me of hearty young Rughy
players glorving in the shock of scnmmage

1w a & For two hours each day we stopped along

| [ iy 1'-*"*? the hot Hadhramaut coast for reconnassanoe

(:A LY PS i l!'i.., | dives. We found warhid water and practically
- -r,J"- = no coral on the eastemn slopes of Amabia. There

EXPLORES f‘l J % wiis no minghng of fish., Iostead, the occa
UHHERWﬁTE 1 o sinnal sighting wis of single schooled species

such as jacks and groupers. OUn the sea side
of the Kuria Murna lslands it was the same
but when we went ashore on the blistering
rick we Tound big marays and spiny lobsters

.ﬁ.t.in:u.if Cleeart

Brow --.-r:rlud down on "’-Ltlr'_u:iﬂ: il"E-i".‘lI Caly pui's
uhtdersra explorers, lied 18" Capl. Jatques—Y ves
Cousten, salled east to fhe sutony Perulon Gall,
There Arqualung  divers probed the sea bed In
zearch of wil. Later e fish men cxplorod ports
al the Indian 'lll.r.'llﬁ- (M thy valeanic Comaora
Islamds they studied depths in which the coela-
canth lah, a “li foszil,” was fountl
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Calvpso Explores for Underwater O

—the Intter fine food—in small tdal pools.

We stopped brieily at Masgat, the fortress
capitdl of Oman, which shelters in a cliff-
walled cove flanked by two okl Portuguese
forts. Maiasgut is a favorite port of ¢all, and
spilors have made it o custom (o climb the
cliffs and advertise their ships in big white let-
ters, such ns US.5. Ifsle of Luzon, HM.S. Fal-
munth, HMS, Mauritius, and Jeamne d'Are.
The latter was o reminder for me. 1 was a
French Navy cadet on Jeanne d'Are when the
name was pamted in 1932,

Hoatmen came out to Calvpse 1o harter sea
shells., Our men had bigger and finer shells
drying on the deck, but they plaved the game
by trading cigurettes: (or the Jocal wares,
But when the boatmen siw our beautiful mol-
tasks, they started hidding cigarettes for them.
Our men soon won back their clsarettes and
suld several shells for cash,

No Shore Leave lor Diving Dog

One deck hand never sot ashore—Bonngird,
our Poctugiese witer dog. This s 0 recos-
mized breed, almost unknown outside Portu-
gal and the Azores. where fishermen howve
bireel the amimal us a water retriever.  Hon-
nard would dive 10 feet under for objects,
He nlso loved shore leave., but quarantine
regulations kept him aboard,

In Masgot's shaded souk (market) our
shore party spotted the unmistakable bairy
black shape of a Portuguese water dog, alone
and with the air of owning the place.

“Bonmnard! 7 they velled, and hastened to
take him nboard before he was clapped into
cunrantine for six months.

The dog surprised them by backing off and

bristling, They surrounded him,  As thev
did =b, n bie. frowning Arab waded In snd
ok up the animal. It was his. [t seems

that 300 wvears ago the Portuguese owned
Musgat, and only thelr dogs and forts are left,

We rounded the Masandam Peninsnla into
the Persiin Gull and gave the penlogists n
thrill by wzoing into the Elphinstone Tnlet
(page 168). The inlet is a spectacular branch-
ing fjord carved through limestone layers
Eneown as the Masandam [ormation. 1 doubt,
however. that many geologists have made a
pilgrimage here. One reason 1= that the inlet
nas the reputation of being “the hottest place
o earth,”

The divers oon went down Lo see what it
wne lile under water. They came up shouting
happily with great armlaads of misshipen

L]

rocks—«clusters of ovsters embedded in eoral.
The bivalves were among the best 1 have
ever tasted.

We moved into the last recess of the inlet
and in the fading light of evening came upon
the village of Sibi, a collection of low miud
huts under o striated cliff 400 times the height
of the houses. Sibi's 100-0dd dwellers. small
anid slight, were the most prunitive peaple 1
have encountered anywhere, and 1 have seen
the interivr of Borneo.

Children Throw Chocolate Away

In the summer these discendnnts of pirites
climb the great ¢hiff out of the inferno and
work in inland date orchards. When the
furmice epols, the Sibi people lower them-
selves into the albvss amin,

They came hext moming in boats, hegwing
for fresh water and raeor blades, indicating
the latter want by drawing a fingernail graphi-
cally across the throat. We filled their con-
Lamners from our dwindling tanks,

Fliders stripped the children so they would
shiver appealingly in the chill. We gave the
children chocolnte, and they threw it into the
water. Apparently they had never seen choco-
late,

The geological survey off the Pirate Coast
wis an  experiment, to  determine whether
diving could contribute to submarine pros-
pecting. The concession area southeast of the
(atir peninsula covers about 12.000 square
miles, with depthe ranging from 20 w 200
feet or more.

(dil-bearing domes had been found in neigh-
boring concessions on lund.  The indications
were gootd for fnding oil umcler our area,
whicth was controlled by the Sheik of Abu
[D¥habil (page 166). Our job was preliminary
survey. Il it gave positive indications. the
next stages would be seismic exploration and
test, drilling,

How the Grovimeter Works

The marine gravimeter detects variations in
the strenpth of gravity under the =ea floor.
A very slight anomaly in the gravity of the
earth might indicate a dome containing hlack
wold.

Given an anomaly, the next step Is abtuin-
ing rock samples, which may vield helpful
information on geological structure.

Russell told of a test-drilling job elsewhere
when the drill had gope down thousands of
feet, bringing up promising samples of sedi-
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Calypso Explores for Underwater Oil

newly won distinction—she was now the of-
ficial ocepnopraphic ship of France, emdowed
by the Ministry of National Education. In
Paris n special commission of the National
Sclentibe Resenrch Center and the Ministry
wits interviewing marine scientists who woanted
o work abosed,  We left the gulf with the
first assigmed party, two biologists uncer Lir,
Ciustiave Cherbonnier,

We run out of o Gull of Oman monsoon and
safled into eristal davs on the wide ocein.
Low clouds hung around our world as we
journeyed on alone, off the ship lnnes, We
stirred hosts of fying fish and came upon fin-
back whales;, a huge sen turtle basking. on
the surface, n mysterious scarlet blanket of
epgrs floating o the ocean, a green coconut,
and ‘a dolphin, which flashed like a living
rninbow,

“Thar She Blows!"

O April morning near the Equator 600
miles enst of Africa, the lookouts called
“Whiales! ™ 1 turned 1o pursue and saw the
misty spouts of sperm whales. There were
three big leasts in the pod, swimming abroast,
kizing and dipping o few [eet under.

Faleo grabbed a harpoon and rushed o the
whitling pulpit on the stem, for we wanted a
whale for photography and scientific stody.
We have chased many bloe whales, earth’s
rgest munmal, but these sperm whales, an
pstimated 60 feet long, seemed the grandest
in creation.®

Whale chasing with an 11-knot ship is not
serious: levinthan ts too fast and powerful
It was a guessing game.  Alfter he sounded,
could we bend the ship to his surfacing? After
several passes we hnd wonderful Tuck. The
three sperms: arrived from the abyss directly
ahesd and slowly ran up their misty banners.

Falco poised the hirpoon and  waited,
Stightlv to port, & mammoth glided under-
water. Faleo wnited until the pgreat dorsul
hump wheelsd into the air, then threw the
b rpwoan.

The weapin ghinced off the whale's back
like & toothpick, and the huge animal turmed
across our bows. | was nesrly knocked off
my [oet by the crash of the ship: peninst the
ginnt. Loose gear clattered, The glass fell
out of the chartroom door.

Shoulder to shoulder, moving slowly, the
whales turpned off our course. The one in the
middle was hurt or winded, and s commdes
seemed 1o be helping it along. The injured

i

animal could not dive, and it companions
apparently staved up to aid ar.

Now we condd pursue them on the surface.
| listened with the headiet of the echo counder
o the sounds of the air—ting mouselike
squenks—escaping  from  the beast’s nosal
valves, The injured whale seemed 1o be
shrieking repeatedly as the vast bodies Jum-
bered along, plowing wilde wikes.

Then the watchers began to vell and point,
From all quarters of the sen whales arose in
pairs and converged on the white ship and
their struggling companions (page 176). 1 be-
fieve they answered the shrieks of distres.
Perhupis soologists won't agree, but [ am con-
vinced these noble creatures have a sense of
salidarity. In 15 minutes there were 27 whales
around the ship, Two babies were seen swim-
ming crazily alongside big cows,

| turned Celvpso and overtook the big
three ngain. This Lime Capt. Frangois Saoiit
wing in the pulpit a5 we drew close to the
limping whale. Saotit put his mossive back
mto a harpoon throst,

“The harpoan {5 in!" the watchers yelled,

With the shaft sticking rom ite back, the
whale fell back o starboard.  Seatit paid out
his lime. The skipper tried to keep a slight
tension on the line to feel his quarry, hut the
rope went slick and he hauled in a free—and
bent—harpoon. Dumas ran for another jron,
We crosset]l the whales again, and clisse by the
ship their thin spouts became rainbows that
drifted over the men.

saoul threw agiin, and the spear wias lixed
i a whale. It pulled out. and the skipper
reeled in.  Nowondays whalemen use harpoon
guns, Dut Saoit and Calvpae were giving good
accounts of themselves.

Whale Hits Propeller, Stop: Engdine

We came among them dgain, Saott watched
the pale bulks shimmerng under the wea and
walted for o whale to surfnce under him. Only
ance or twice did a whale escape by turning
up iks Hukes and diving deep.  They curvetted
abong-as if under a social compunction to stay
with their stricken one.  The whale with
which we had collided sppeared still mmable
to dive,

Then came 3 second shock on the ship. We
felt a thud in the after part, amnd Calypso
{altered, The bridge phone rang. 1t was the

=L "Whales, (Giants ol the Sen.”™ by Kemington
Relloge, Narowarn Guivmarnic Macanse, Jaminry,
14940
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miens of mck lor lalsaratiors

chief mechanic, from the enging room.  “(Com-
mandant, the port engine hus stopped!”

| sald, “Try to turn it over. 1 think we
had 4 whale in the propeller.” In a momenl
[ felt the port diesel join up, and the phone
rang. “Okay, commandant

Passing thoughts of what had happened to
1|‘]|" |||:I-r[ ECETER WEeTE rl = i.!l'l. I]I.l'I PYOIILS 1|.-I..it
came now. (Hf the port after quoarter we saw a
hiright red potch m the =3, a baly whale
with four deep mcisions throweh hide and
Llubber, scored in pamllel lines across s
hack. Our propeller blades sre very sham.

Bull Whale Surveyvs Soene

The infant was about 15 feel long and prob
ably nut more than three months old [sperm
whales.are 13 10 14 feet at birth). The httle
whale tried to rejoin the pack.  The others fell
back around it, but the infpot wiz sorely hurt

Then we saw a marvelons thing. O the
port bow, ¢loser to us than al] the pack. nrose
a tremendous black bull
head chimbes] out of the water like an elevalon

His massive saquore

The National [lIL'HE'.".i“]i'-Il
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and, strefming  waler-
falls, he rose against the
sky to perhans three-
quurters of his length

He was the chief, ap-
meirently, and he turmed
his small eyves around
the homzon ke a per

scope bhefore he fell
back on his tiall and
subrmiereedl m Togany, Tt

was g surveillance and a
superts act of definnce

I{. as |
whiles have a tribal
compact, hey
b= have a chief. He
miEl hve given an
order o retrest and
ahandon the wounde
lor the pack. Inchuding
the adult which had
crashed Calvpse, van-
ished and was not seen
again,

The baby was leit
alone, staining the sea
with blood. A big
shark glided into the
sene.  Planly the un-
fortunate collision wvie-
i was mordally m
jured and would bave o bo dispatched. Saodn
thrist deep into the wounded whale, The
heft fell away, and the iron was fast. Two
mare <harkd swam toward thé whale, which
driftisd off to port.

Car electric winch brought in the whale
Si1% sharks were present as it was drawn up
1o the steérn; they made no meve o attack
the helpless nmimal while it was alive.

Boatswain Albert Riud lowered the domw-
bridge diving platform on the counter and
jumped down on it

helieve

HEVER

Bomond el Wra e i Ve Bl
20 Feet Deep, a Diver Chisels the Flinthke Flooe
When coring pdpes crumpled, Agualungess swam down ool chipped off specs-

Hl‘ :1II1! iI.fI.I.I[:I'H‘F LW
ol o shackle over the whale's flukes as the
shiark< patrolled a few feet away. Thus we
were able to hoist the heavy body against
the ship, and the winch was freed to lower
the anti-shark cace beneath the whale
Lvers slipped on fins, masks; and Agua.
lunes, tested thedr knives, amnd stuck them into
belt sheathss We were poing down to ohssrve
iwnd photograph what bhappencd under water
This wius 5 good opportunity to learn some-
thing of the behavior of sharks.  After all,
sharks are the man problem of divers,
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W l he cage off the stern and se Since life was not yvel extinetl, [humas
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nhlivicis of the hammering ot bools s
they ate.  They did not o underneath, where
they could have eaten with impunity.

The next team in the cage sighted a new-
camet, o Dlue shark 12 feet Tong. It elided
from the depths and watched the others estting
for o while before it struck.

Saciit hooked a shark in the gills and hauled
it up on the platform: it was so surprised
that it came outl supinely. Then it suddenly
burst into fury and beat up 4 waterspout Chat
hid Saout. When the water subsided. Saoui
was still aboard, grinning at o broken staff
The shark was gone,

More shark hooks were thrown over on
lines. and Dumas began shooting into the
waler.

The big blue was killed and hauled aboard.
Binlogist Cherbonnier cut it up, for study.
A sailor seized o bit of whalement from the
stomach wmd baited a shark hook with it
The deck was =soon covered with the lopping
creatures,; and barefooted men were hopping
awny from their tails anid faws.

Night was coming. Inky cumulus lay on
the horiegtm agrinst a rose-orange skv, nnd
the sea was violet.
into the 2ea and sailed on.

King Neptupne Comes Aboard

That night each man was handed orders
from the Mimster of the Equator, Kingdom
of Nepltune, to stand rendy to receive King
Septune aboard next day when we erossed
the ling. Fourteen people had pot vet crossed
the Equator, and it was nécessary lo initite
them with due solemnity.

In the morning. cannibals, comic cops. n
fireman. 8 monk, a barber, and several musi-
cians appeared on deck. At the appeinted
hour there came Trom the sea over our bows
an astronomer with n sestant made of a bot-
tle: he amnounded] King Neptune and Queen
Amphitrite. Up came Sso0t in a gleaming
crown and a regal beard of yam, with a be-
roured radicman as his consort.

After a roval procession around the decks
we got down o business, The novices were
placed in & borber choir on the edge of un
inprovised canvis pool, lathered, shoved, and
dumper] into the water, where the cannibals
ducked them three times,  As they emerged,
the cook threw floyr in their foces and the
fireman hosed them down. Then the cook
gave them sweel buns to signify membership
in the watery kingdom.

We threw the shark bodies:
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When all were inducted, somebndy velled,
“Bonpmard!  Hoonard hasn't been indtiated .

Electrician Paul Mirtin placed  the dos
in the barber chair. Bonnard= (ail wageed
wildly as he was luthered. The ennnibals
immersed him three Lmes and handed the
dog to the cook. Bonnard shook free ol
dived back into the pool. The canmibels gve
chase, and Boonard was held tight for the
rest of the céremmony. He gobbled the bun
and returned to the pool. When we let the
wiater oul, he was still there., His eloquent
tail indicated thot he had enjoved the fun
as much as anylbwsdy,

In eight divs we had sighied only one ship.
Then came the crv. “Land!™ ¢ rang the
bell and blew the Toghorn as o green iringe
emerged on the edge of the sea— Denis Island,
northeasternmobt of the Sevchelles group. A
rminbow appenred over it as we drew near.

Dvenis s an island of Sowuth Sea  dreams,
a copra plaintation with graceful, polite people
speaking  French, although the islands have
been Brtish for mere than 4 century: We
had no difficulty understanding the swinging
seyvchelles patois.

Cadvpso left Denis with the deck piled high
with green coconuts; plantains, and other
fruits and a small gray pig. gifts of the
islanders,  Next stop was the Sevehelles’ capi-
tal, Vietoria, on Mahé [sland

AMahé is a sight for a sailor: Unlike the
common tropical island structure of coral or
Biva, it is made of penks of bluck and red
granite, beaved into the air in ages post by
some  cataclysm of the ocean door.  The
towering mass has weathered into nobile rocks
and &5 rich in greenery.  Around its base,
120 feet under walter, lesa coral shelf formesd
around the Sevchelles in later ages.

“(hinese” Gordon's "Garden of Eden®

We got o tremendous reception in this de-
lightiul place, which *Chinese” Gordon once
declired was Hterally the site of the Garden
of Eden. Gordon’s statement s open to gues-
tiows, but it certainly is an dyllic place.

Several members of the National Geo-
graphic Society were among our first callers.
alone with the French colony amd the genial
British Governor, William Addiz, and his stafi.

Muost of the 37,000 inhalitants wanted to
visit Celyvpie. Every small boy vearned to
descend the tube at our bow to the under-
water ohservation chamber on the forefoor,

White-robwd Brothers of Christinn Instruc-
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fur thise whir wander upon the “earthly pura-
dize.”

From Mahe we siiled to Providence L<lind,
4 dependency of the Sevchelles, It had been
devastated by a cvclone the previous yvear.
Many coconut palms had been shorn ofl at
the top; and most of the buildings blown away.
The topless palms thrust high into the air
like the fakirs line in the Indinn rope trick.

The proprietor showed us the ruins of a
plantation his grandinther had woe from o
bare sandspit. Son and grandson had libored
50 years to bring it into production.  Despite
his plight, the planier sent Calvpse a pitogoe
lijaded with melons and other fruits, sourds,
unid a delicacy nove of us had ever expected
to taste—-hearts of palm, “‘the millionoire’s
salud.”

A palm heart is obtained by cnting down
o mature treg.  To serve 10 costs about $200,
we wiere told,  But the trees of Providence
were killed in the cyclone, and the planter
serit us away as  billionaires—in hearts  of
palm, at least.

A Surfeir of Senfond

We kill fish only toeat on Calvpdo, but we
couldn't eat all the bhoys ook the night before
sailing. The surface was teeming with needle.
fish attracted by our lights, Ope man, n the
lnunch with o tridlent, transfined eight in half
un hour. Another tred shooting them nenr
the surfxce with a spear gun. [ takes expert
marksmanship to shoot from the air throuzh
the surface, aceount for the optical distortion
of water, and hit fish an inch and a half thick.
He took mine in 13 shots.

People often say 1o Calypsonians, Yoo
must eat a lot of fsh.” The fact is, we ent
meal twice every day, so that fresh fish comes
if g treal from the spearmen who go “shop-
ping” on order lor such delichcies a5 cold
bipiled borracuda, rock bass. groupers, or
needlefish. Flying fsh landed on our decks
almost every day of the tropical cruise. The
boatswain mithered them in the mornings
before scrubbing . down,

At the Farqubar Islinds we explored a fine
old wreck. Above the surface it displaved
rusting boilers and engine rodls like the skele-
ton of o stranded marine monster.  Bevond
the curtain of water the wreck was g circus of
life. the bones pestried with coral and brils
liant little creatures parading all about. Ships
that go down make cities in the sen and, as
they alowly dissolve, contribute to genlogy and
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life. Sunken gold means Jitthe to the man
who hits seen ald tropical wrecks,

At Dhégo-Suarez. Madagascar, Calvpso's
bottom  was =craped, and then we callixd
briefly at the Aldaben Ishinds, whose giant
landd tortoises ond minrine life we plinned w
investigate in -a loter National Geographic
society expedition.

Our next task was fshing for 2 very strange
fish, the famous coelacanth Latimerie chalym-
wae. For this we sailed to the Comoro 1slands
(Archipel des Comores). The species was
suppased to have become extinet some 70
mitlion years ago, but in 1938 naturalists were
plectrified by the appearance of 4 Hving coela
canth from South African waters, Since then,
seven more have been taken from the Como-
ros, six of them under the personnl direction
of J. Millst, professur of comparative anat-
omy and director of the Institute of Scientific
Research in Madagascar of the Paris Museum
of Naturn]l History.

O type of fishing woas pot for the fizh
itseli ; the coelacanth is o important to science
that Millot enlisted Calvpio merely to study
its enviromment with Dr. Hamold E. Edgerton’s
depth cameras and our echo ssunders.®

The hittle-frequented Comorns are popu-
lated by people of mised Malagasy, Negro,
Arali, and Persian stock. Indians, and a few
French., The islunds are green-clad voleanic
ranges with gray lava gluciers tonguing Into
the sea over snowy coral benches,  High peaks
and ridges plow furrows in the clouds. The
ports are fortreses built of weathered lava
blocks. "The islanders export perfume eswence.
vimnilla. sisal. copra. and the coslacanth.

The famous fish were cnught close to the
steep  unmelerwater cliffs off Anjouan -and
Grande Comore Islandd. Tt meant danger 1o

Vi entimped on page 185D
® Sor “Photegraphing: the S Dark Underworld,”

by Harald E. Edeerton, Narosar Geocpspme M.
piwe, April, 1955

Page 175
Calypra Pauses Outside Aldobra, =+
Remote Indinn Ocenn Atoll

The remudelnd American ming sweeper met snodth
eeds gl fair sKies In the Tndian Ocvean ofter runmine
ol ol a momspen dn the Gull of Oman.

Abwve: Calvpur, mifing at anchor, ralls in the wake
ol her launch, A dliver peers fom’ the whaling pulpdi.
Aluminum hebdge ] twin masts make the ship eanily
bidemtifable

Below: Sperding launch carries Capiain Coustenn
wierosa the barder reef o Alilabea

i WEllalinl Eewpregrhld Hissplip Mislmrbst-amas by Toamile Walli
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Calvpso Explores for Underwater (il

the dangling flash cameras if they were (o
el ¢lose enough to tell us of the coelacanth's
eavironment., [ decided that the camerns
were 10 hbe expended if necessary. ldeerton,
the indefatimable “Papa Plash." was back in
Cambridge, Massachusetts, building  better
anes for n forthcoming National (reographic
Society-Celvpso expecition.

Now, off Grande Comore. we were going to
drop the camern against a jagmed reef 2.500
feel down and abuse the unmit further by
hauling it up level as Calvpre drifted toward
shore. Two men held their hands on the taut
wire (o feel the wibrationms of the camers
bumping- the reef. When it bumped, they
winched it up 15 feet and felt for the next
collision to haul the camierd 15 [eet {arther,
1 thi=s methodicn] fashion it stumbled up the
reefl stairs, flashing every 17 zeconds it the
abvssal dark—an agent of men seeking a
footnote on a fish.

Diners Ruste to Free Camera

After two hours the winchmuan popped in
ot dinner and velled. * The camera is Lrapped! ™
The diners rushed to the afterdeck: the mess-
man entered with. a platter of stesks amd
poggled at a deserted tuble, T went to the
bridge and got power from the engine. room
to attempt to free the camera.

I heard n chorus from aft: *“The camera s
free!” We went back to cold steak.

Presently the camera, still flashing. came
hack like a phosphoresconl squid surfacing
in the night.  Its struts were bent, tubes were
scarmed, and clumps displaced, bul nothing
vital Tud been damaged and Professor Millot
had some new photographs to study.

Homewsrd bound in the Red Sea, we
stopped at Marmar Tslamnd, o submerged coral
table with a small crescent of burmt Lend
above water.  Around the istand lie the ruins
of p fringing coral reef, hroken down in plices
like a neglected garden wall, The encircling
reef is shallowly submerged, so that navigat-
img through the breaks is delicate work.

The table and the toothy reef full vertically
600 feer, and they have some of the Red
Sen’s most extravagant cornl gardens.  That
we hal learned in 1950 Now we wanted
to wo very deep for color photographs with
powerful lights carried down on trailing cables
from the ship. It was the deepest color work
we hud ever attempted, in the bloe zone
around 230 feet, and required the dispatch
of five ur six divers at a time—a photogm-
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phier or two, a team W hold Hehis, and one
or two others who served as actors (page 181),

We conned Coelvpse nside the stockade,
and sailors ook the stern anchor awny n a
boat and dumped it on the brilliant tahle,
where blue and gold surgeonfish wandered
among yvellow antlers of fire coral, Tt was a
blissful anchorage. The cook. not usually
eagér to dive, donned snorkel and mask and
thrashed away from the diving platform with
4 cin apener to pry up souvenir shells.

Diving deep, we fetched up specimens of
enormous Tridacig, the “man-cating” cloms
of  undersea fiction. Hall shells of these
bivalves, usually more than three feet long,
sotnetimes: serve as holy-water fonts.

A west wine] rose in lite afltermoon,  As the
Inst diving party came aboard, we were tolling
im a stiffi bréexe. Then the anchor cable
parted, leaving a good anchor on the desolate
reef, We manned a launeh amd a dinghy to
recover it while Saolit reversed screws avalinst
the wind to hold Calvpso in place,

| was up on the after crane watching the
boals in the failing licht and felt the unusual
sensation of spray over the stern. We were
in danger of being swept on the rocks,

(hit in the dinghy, a sailor was clinging to
thee lost anchor, Others roared around in the
durk in the launch, shining a flashlizht on the
rim of the coral table to suide Saodt, whi
wits holiding the ship in plice at half-speed

Asiermn.

Sceond Anchor Planted

The wind blew harder. The moon would
not be up for two hours, T realized that we
could not recover the anchor., 1 called the
lmunch wn, and we lowered amother anchor
ibo it We fed the cable out as the hiunch
plunged into the waves, Somehow the secnnd
anchor was planted on the shallow coral.

If this anchor «id not hold, Calvpso was
in gTeat TI-EI'H- We could nom r1rn|1- b
anchors: the wiater was too deep. The ship
would be left strugeling in the wind hetween
the island and the treacherons reef wall. Tt
wils too steep to register on the echo-sound-
ing apparatus before we crashed. 1§ the an.
chorage failed, 1 planned to circle Mirmar all
might ns tghtly as possible, using 8 radur fix
on the island snd plaving the searchlight on
the table reef. If the radar (ailed. we would

* Soe “Fish Men Eaxplore 8 New World Undersea,™
by Copt. Jocques-Yves Consteay, Narwsar Gro-
tHarpne Macaone, October, 1952,
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sund a party ashore to build a beéacon fire

We recovered the boats,  The secand anchor
seemed firm. The crewman came back with
thee dinghy. 1t was his saint’s day, The ship
held the mooring.

The wind died down in the night, and ot
firet light we recovered the stranided anchor.
Fresh capricions breezes blew up, turning the
compass nearly twice. 1 decided 10 weather
this nonsense by berthing Calvpso along the
edge of the reel as if 11 were & pier. This
would enable us to deop liehting cables
directly into the submerged “studio™

We edged alongside into the breeze blowing
ofi the table and Tnid bow and stern anchors
on the coral, The divers placed rubber-tire
fenders between hull and sharp réel, exactly
as in dock. We stared down at daceling coral
heads 18 inches below our water line and had
the sensation of shipwreck (page 150).

Coral Berth Holds Ship Sufely

The film locatiom made the position worth
while. Below us the water was crvstal clesr.
At 200 Teer, omong trees of bhlack corall we
could see: 1040 feet farther down the wall by
natural light. We photographed with pyro-
technic torches and tried shadow effects on
the gorgesus coral chif. |

At another location farther north we had
a look @t the submerged topography under
the wreck of o big Amb heom careened at
the edge of the burning sand,  Falvo surveyved
the site with a snorkel musk and poted =o
many larpe nosy sharks that we moved on to
the Brothers ishinds.

Two of our divers and the motion-picture
phatographer, Jacgues Ertaud, who had flown
o Aden 1o join the homewnrd passape, dived
to survevy one of the two Brothers. Thev
foundd shy sharks snd bold fsh. Four men
dived to get shark pictures, since the pisca-
torial film extras in this aren seemed muore
tractalile than the tobgh guyvs at our previouss
location. What happened has entered Calypio
folklore: as “the tragic dive.”

Photographer Lows Malle led his comrades
diown the reef to spot sharks for the intercon-
nected Aash-camern team, Amund 100 feet
down Laban lost sight of Malle and swam on
deeper. looking for his hubbles or the grayed-
out figure of the lepder, Malle was not fo
e found. At around 150 feet Laban called
a halt. The trio decided with grunts and
pestures 1o ook Tor shorks on their own,

simultuneously Kiquet saw a pair of sharks
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beélow, nnd Raymond Kientzy saw three glid-
ing mzuinst the sky aphove.  Riguet darted
down and came to the end of one extension
cahle, and Kientzy climbed to the end of his
cahle, leaving Laban, who badn't seen any-
thing, holding 4 camera, pulled this way and
that. Laban expostulated in a cloud of bub-
Iles while his light holders continued to haul
i dilferent directions: A fearful tangle en-
sued. The trio surfaced. fuming and vowing
that they would never speak to one another
AERIn,

Mulle popped up in the middle of the
uproar, demanding to know where everybody
had been, *'1 found some lovely sharks.” he
complained.

That dive indicated the fatigue of the team
after six months of hard diving ond sailine
15,000 miles. 1 decided to let down deliber-
atelv—no more work except routine watches,
We stnrted & continuons game of cards in the
mess and played through the Golf of Soee,
Cireat Bitter Lake, the Canol, snd the duash
home to Muarseille.

The western Mediterranean was brawling
in a stiff west wind, as bad as anv gale 1
have known in many vears of sailing this sea.
(i Corsica o satlor came o the bridge and
sald, “Something in the wake! T think it
Hommard! ™

Riquet said the dog had been closed up in
the mess and ran to look. Bonnard was not
there. From the open bridge wing we saw o
black dot tossed in the frothing wnves far
astern. We turned back and hurled life rings.
The dog must have slipped out of the mess
as someone opened the door for an instant,
and he had gone to the open aifterdeck to
e¢njoy his kind of weather; he reveled in the
roughest amd wettest. A wave had carmed
him off the diving deck.

Home to Marseillle

We circled twice, [t would have been the
qame for a man overboard in that sen. The
water was c¢old, and Bonnard couldn’t have
suffered long, We did not even see our life
rings in the 20-foot waves which toppled in
flving white wveils,

Bonnard was finished with the <ea, and
there were tears among ws. We regained
course. Finally we sailed inside the sland of
tyrand Congloué, hooting for the imhabitants,
who ran out and waved., Then Colypse passed
the hreakwater of the Vieux Port and came
hormge o Marseille.
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Astronomers Throughout the World Receive the First Section of the

National Geographic Society-Palomar Observatory Sky Surves

By Ira Seracve Bowex, Ph.D.

Phrector ef Mount Wilson and Palomar Observntories
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Sky Survey Plates Unlock Secrets of the Stars

rﬂnrn

The standards we set for the Survey were
lagh, s0 lugh that for a4 Ume Lthey seemed im-
possible o fulGll.  Thit

nlates were rejected and why it ook ws seven

wis wWhy S0 muim

msttid of four I-].II'.IEr".:-

VEULs

Once e, Gemnd 7. Kuiper, o distinguished
astronemer o the Yerkes andd Moelonald O
serviatories. was visitine @t Palomar amd add

miring some of the SKy Survey plates,

T hese uperh," Dr. Kuoiper said,
Bove gelclom seen such defimition.”

They are pood,” replied Dir. Rudolph Min
Kivwakl i+ 1
they making
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Sevan years in the making, the 1,758-plofe otlas
charts three-fourths of thé heavens—all that con
be phologrophed with good gquolity from Pale-
mar Mounfain—io o depth of 800 million light-
slors oppeor block agoinit a white sky,
for asfrenomers usvally sfudy nega
from the comera.
Andremedno Goloxy, a :piral system similar to
aur Milky Way, whirling 9
from fthe -eorfh
meda in the exact ure uvsed by the Sky Atlos

fives dired
Here Genrgn G, Abell scans

guintillion  miles
Oppoasife page shows Andro-
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the work exciting and rewnrding as new celes-
But it was
and hearthreaking.®

tinl abjects came o their ken,

sometimes cald, lonely,
Cince M

night as astronomers pray loc

clCn A

Abell was III.-'-I-rl.i.'|: N

ks 13
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b liehil [eoim

countless stars pierced down throoeh a besu-
tifully clear and steady ['he
sl WE sy, Wi
viterward Mr. Abell t
liates Lo ol darkroom and started (o develop
them.  That % lish
bxcly #nters the room while Survey plates are
betng  dive lopetd,
'resently he
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matter. We forgol to take the dust cap off
the Big Schmidi!”™

It was true. The plutes were perfecily
blink. Some priceless seeing time was lost,
but we never mude that mistake agin,

I mention this lapse. these successes and
inilures, so members of The Soclety will un-
derstand that, although we were dealing with
the sublime, the making of the Sky Atlas
was a very human apetation.

Millions of Objects Recorded

We gave to it some of the finest minds in
astronomy.  We worked with an incompa-
rably accurate instrument, the Bie Schmidt.
We had pear-ideal seding conditione on Palo-
mur  Mountain: we had the wholehenrted
backing of the National Geographic: Society
amd we enjoyed the wvast resources of the
Eastman Rodak Company in the preparation
of the best possible emulsions and  plates
for the job. In spite of the buman element,

or perhaps because of it, the integrity of the
Sky Survey is n source of pride to us all;
The millions of new objecte—stars, neb-
ulie, and stellar svstems recorded for the
first time by this Survev—will reqguire years
ol work 1o be explofted fully by the many
nstronomers who will have access to the atlus,
Dr. Lee A DuBridge, president of the Cali-
fornin Institute of Technolowy, which, ‘with
the Carnegie Institution of Washington, [, C.,
owns el operates the Mount Wilson and

Palomar Observatories, believes the Survey
will keep astronomers busy fof o hundred
VEArs—a Comservative estimole.

Moreover, the record of the skies at the
present time will becume increasingly valu-

able to astronomers. Thuos when an ocea-
sionnl star flaves up to millions of times its
original boghtness to form 2 nova, or new
star, the atlas will provide & record of the
arigintl brightness and temperature of the
star before the outburst occurred. Hence it
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Across Canada by Mackenzie’s Track

191

Following the Fur Trader’s Canoe Highway, Author and Family
Find Northland Travel Stull an Adventure

By Ravrn Guay
National Geographle Mugarine Staff

lazed their historie trall across Amer-

ica, fur trader Alesander Mackenzie
padnted  his padne in vermilion-stained  bear
orease on the rugged const of British Colum-
bia and thanked God for bringing him safely
through Cannda’s wiliderness.

This first man to cress the continent north
of narrow Mexico was gs spellbound by the
Dmitless and frultiul land as are today 's trans-
Conada travelers.  Strugglineg westward. be
reported  “mountains  and  wvalleys. . . wide-
spregadinge forest . .. lakes and nivers"” suc-
cecding each other in bewildering array.

Sixteen decsdes later, 1 traced the Scottish
explorer’s general route from Montreal to the
tiny Pacific fishing port of Bella Coola—and
<aw the many changes man had made. The
beaver-pelt provinces which Mackenzie added
tn Montreal’s fur empire had Aowered into
farms. cities, pulp and paper opérations, fich-
oties, oll Gelds, lumbering and mining com-
munities (color map, page [08),

TWEL'-.-‘E weirs before Lewis and (Clark

“Poawsions urd Fears. .. to Control™

Muckengie and his companions “possessed
no accommadatioms or conveniences buot such
as coutld be contained in the burden on | thesr |

shoulders,” T traveled in a Plymouth station
wagon, flsoe by -airplane, boat; jeep, and
horsehack.

To a list of other hardships recounted in
the prefice of his journal, Mackenzie added,
“1 hud, alsn, the passions and fears of [my
followers| 1o control asd subdue.” Here |
was one with him, for my three children
accompanicd me, and they were fust of an age
to need oceazionn] controlline and subwaing.

But after three months and 15.000 miles
aof living out of o station-wagon iail gaie,
[ had to admit that Judith, 13, Mary Ellen,
11, and Will, 7, had come of age as National
Geogrraphic travelers.

For their mother the trip provided the
nrst real opportunity of seeing her native
lamd.  Jean, my wife, was borm in Winnipeg,
Manitoba, two vears after ber parents hud
migrated from Scotland. The family moved

to the United States when Jean was only @,

“T've never been back,” she reminded the
chilitren as we crossed the border and headed
for the St Lawrence River amd Montreal.®

Now all thoughts turmed to picking up
“Mackensie’s Track.” 1 followed a side road
that ran to the river. On the left bank stood
Canadi’s  leading  metropolis—the  French
world’s second city anid one of North Amer-
icn's busiest ports (page 192).

Rapids Mark the Trail's Start

There, at the head of deepwater navigation,
French Cunada Jong ago planted its most
flourishing outpost.  In midstream we  saw
wild waters frothing at their last rocky ob-
struction before tidewaler.

“Lachine Rapids,” T said. “They stopped
the French ships. But beyond, Indian canoes
took explorers on through the wilderness,
searching for a Northwest Passage,”

A birch-bark canoe highway pushed inland
vin Takes and rivers; n veritable national road
of Canada. Guided by Indians, Chaomplain
marked the trail along the (ttiwa and French
Rivers to Lake Humn's Georglan Bay. (thers
vxtended it inte Lake Superior, Following
the Lake of the Woods route. a native-born
Canadinn; La Vérendrye, arvived ot the site
of Winnipeg in 1738; there a fort was buill.

Furs were the lure. National rivalries over
beaver pelts helped Lring about the downfall
of French Canada. Britnin formally annexed
the land in 1763, obout the time Alexander
Mackenzie was borm in Scotland. He arnverd

*Ser "Son to Laked on the St Lawrence,” ly

Georpe W, Long, Namiowan Geoorarpne - Macaest,
September, 1920,

In previous articles in the Namosas Groonaess
Maonosn, Mr. Gray has brought Ameronn picneer
histary vivilly o life by revisiting the sceties of great
events pnd presenting them as they appear todoy
Hin “Vaciation Tour Through Lincoln Land," in the
Februnry, 1952, Magazine, won a Freedoms Foumdi-
thon mward, Tn the Jume, 1033, lssue appeared his

memorihle article, "Following the Trail of Liowds ind

Clark,” Mg, Grav, Chiel of the Natiomal Geographic
Socletys School Service, retrsord  Mackenzie's track
jusl 160 veurs alter the Scob reiched the Pacific
The photigraphic surshev af the route in eolor pe-
guired nmarky two years, 19355534 —The Editor.
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in Montreal at 16 to seek his fortune in the
fur business.  Young, ambitious, and born
to lesd, he soon started west.

I poioted apstream (o the head of Lachine
Raphds.

“There, just beyvond the white witer,” |
i, “is where western explorers took to their
canoes. There is the beginning of Macken-
ries track.”

“But were poing to see Montreal before
starting out, aren’t we?" - Judith asked.

Indeed we were, And in between sight-
seeing Jaunts 1 picked up fragments of the
stury of Mackenzie ond hi= assncintes of the
North West Company.

This rival of the Hudson's Bay Company,
20 years after its founding in 1779, wrote up
mvore fur business through Montreal than did
the older enterprize in all its branches. The
partners’ wrangling  helped  destroy  North
West after three flourishing decades.

North Westers who had wintered as far
west ne Grand Portage werne eligible to join
the Beaver Cluby of Montreal.

Celebrutions Lavnched Canoe Journeys

From one of ‘the 12000 wvolumes in his
private fibenry, D, Victor Morin, Montreal
antiquarian, regd me a description of a bois-
terons Beaver Club dinner 1o which Mackenede
invited a Colanel Landmann, The meal of
many courses began at 4 pom. Then followed
togists,  Twelve men consumed 120 bottles of
wing before the night was gone,

After such celebrations the for “pedlars”
and their French voyveyenr canoemen headed
up the unpeopled Ottawa River, We followed
their route by car, tryving to visualize the
rogidside river dotted with bark canoes,

Mackengie's first vovage west was by way
of Ningara, Detroit, and Mackinac, On sub-
seqiient journevs, however, he troveled the
Ottawa  River-Georginn  Bay-Lake Superior-
Like Winnipeg route, methodically logging
evervthing but the number of paddle strokes.
To follow the famed track that showed Canada
the roule to transcontinenta] preatness, my
umily and 1 had the best possible puide—
Muackenzie’s own Veyages fram Montreal on
the River St. Lawrence, Through the Conki-
nent of North America fo the Frozen and
Pacific Oceans e 1789 and 1703,

Al sppropriate’ places as we rolled wesi,
Jean read to us of the portages. ddcharges,
and chutes along the grand canoe route reach-
e o Lake Athibasca,

The National Geographic Magazine

Ottawa's Parliament Buildings now stand
in an area known to fur traders only for three
diffhicult portages (oppusite poge).* Long be-
fore the Canwldinn capital became a reality,
Mackenzie observed that the time might not
be far distant “when the lands will become
settled from this vicnity to Montreal."

West of Pembroke we sncountered the first
of moamy sudden contrasts in thi=s nation, see-
ond only to the USSR, in size. We left
open farm and dairy country: and entered the
tizh, that vast “Spruce Curtain” that divides
east and west Canada and s little changed
since Mackenzig’s time. From here almost
to Winnipeg, except while crossing Lake
Superior, we. peneteated the strunge barrier
of rolling, wooded, granite-pocked terrain that
covers about half the nation.

Towns Are Islands in a Sea of Green

In this zea of green the only inhabited
islands are mining towns, pulp-plant centers,
resorts, nmd an occasional clear farming area.
In between, i the deep woods, highway and
railroad cling to each other for comfort.

Near North Bay we crossed the heiighi-
of-land portage where the cunoeists Jeft the
(Oitawa svstem and entered the Grent Lnkes
witershed.,

Aboard Chief Commundy, mail and supply
boat for summer camps on Lake Nipissing.
we cruised down the French River, now
dommed, whose smooth depths hide the rocky
guts the vovageurs threaded,

Un Manitoulin Tslind we spent the pisht
beside the chanmel tsed by westering canoe-
men en route from Georginn Bay to Lake
Superior. The 5. 5. Keewatim picked us up
at Sault Ste. Marte, and we salled across the
workd's “largest amd most magnificent body
of fresh water"—Lake Superior.

Docking in Fort Willinm, we felt we had
reached Sir Alexander’s true realm: for at
last we were in “the country North-West of

* S “Eaploting Oitawa,” by Hruee Hutchison,
Soarional  Guocuamiie Macasmam, November, 1947,

Page 195
Maodern Foyagenrs, Junior Size, 2
Confer on (hitawa's Parliament Hill
Camda’s liwmakers huve met bere sinee the $R&T
Confederation that established the satton.  Coronia-
tinn dechrations dreising the front of Parliament
Building proclsim Commonwealth ties, The Deace
Tower commemorales Workd War | dead; s bells
chime the hours like Hiz Ben.
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Across Canada h}' Mackenzie's Track

e Fox and (ter Yield Their Pelis

to the Knives of Cree Trappers
Seeing furs e these, Mockensie and other “lords
of the lakes and forest=" hailt North Americn’s first
big busnese In one year the North West Company
bought 134400 skins, the explorer reporied
Tiwday the diémand for pelts bas lessened, but, in
the Jamws Hay arca, Thomas Cheechoo sind his wile
rictmin the skills ol thelr ancestors.

Canailian Nellical Pk leinl

canoes, about half the size of the pork eaters’,
and started out for Rainy River, Lake of the
Wouddd, the Saskatchewan, and Athabasca,
end of the pi'r-Mai:hunﬁ: line,

After visiting the Rainy Loake-Rainy River
district, we reached Kenorn amd took o cabin
overlooking several of the 14 000 islands and
one of the Inmumerable bays of the Lake of
the Woods.*

A short airplane tlight gave me a view
across the old portage site to the Winnipeg
Kiver. This outlet of the lnke was the route
followed by La Vérendrye in 1737 and later
by Muackenzie.

Heading for Winnipeg, we noticed a differ-
ence in the terrain near Beauséjour, Manitoba,
We had left the bush., TJean, nescing her old
home, and 1, also prairie born, welcomed the
flat, warm expanse of Red River Valley,

Early Settlers Came [rom North

From this fertile black loam rtises Winmi-
peg. Cannda’s fourth metropolis (534.000).
I oifered a price to the first child to see its
tall huilding=. Soon Will spotted the dome
of the Manitoba Legislative Building.

“Strangely enourh,” [ told the chilideen,
“Winnipeg's first  settlors came from  the
north, by way of Hudson Bay., And they
came partly as the result of Mackenzie's writ-
ings, even though, ne fur trader, settlement
wits the lust thing he wanted.”

I explained how Thomas Douglos, Earl of
Selkirk, seeking new homes for displaced Scot.
tish crofters, leamed of Red River Valley
from Mackenzie's journals; “The country ...
consgists of plans covered with herds of the
buffalo and elk. especially on the Western
sicle. Un the Eastern side are lnkes and rivers,
and the whole country i= well wooded, level,
aboumdling in beaver, bears, moose-deer, fal-
low-deer, etc., etc. The natives, who are of
the Algonguin tribe, are not very numerogs.
.o Ihere is nol, perhaps, & fioer country in
the world for the residence of uncivilized
.

“Why not civilized man, nlso?” Lord Sel-
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kirk probably wondered, and he begin laving
plans for Canoda’s ficst proire settlement.

Winnipeg partakes of the space and ease of
the surroumding prairvies.  Many of s citizens
came from lands as diverse as Fngland, the
Ukraine, and China.

“Let's see yvour old home first!™ the chil-
dren demanded of their mother,

“1 don’t remember the address, but T think
ll recognize the house,” Jean said as we
circled ahout subwrban St, James.

Suddenly she exvlaimed. “There’s Britannia
School. Not changed o hit. Tumn here; this
i5 the street. At this corner there was o ‘well
where everyone on the block pumped their
howsehold witer, And look at the concrete
sidewalks! The wooden ones uset] to float off
every spring when the Assiniboine fooded.”

Since the days of La Vérendrve, the junc-
tion of the Red and the Assiniboine at Winni-
peg his been a pivotal point.  Here the two
rivil fur companies set up posts from which
to control the fur harvest. [ater, as the
prairies filled with farmers and ronchers.
the Canadinn Pacifc and Canodinn National
Railways funneled all trans-Cannda shipping
through Winnipeg.

Hutlson's Bay House welcomed me enthu-
siastically (page 207). But when I heand an
official mutter to a colleague, “Muackenzie
wasn't our man, vou know,” 1 felt like some-
vine who had wandered into the wrong lndoe.
K. H. Chesshire, manager of the Fur Trade
Department, told me bow, after vears of
bitterness, ‘and even bloodshed, his company
hud nbsorbed North West in 1821.

Playground for the Prairics

After a look at Like Winnipeg's milky
Blue waters, over which Mackenzie paddled
1o the mouth of the Saskatchewan, we piished)
west gcrass Manitobn's fertile wheat lTands
Turning north, we saw rising ahead the
poplar-oovered  escarpment known as Riding
Mountain, Here one of Canada’s most popu-
lar nutional parks provides n plaveground for
the prairies (page 214). On the shores af
Clear Leke T left my Tamily encamped while
I made o three-day dosh north,

Soon [ was driving through the bush again.
scipttered farm clearmgs punciuated the other-
wise solid green walls beside the dusty road.

Suddenly I was in The Pas, & small city

*® moi “Men, Monss, and Mink of Northwest Angle,”
v Williem H. Nicholas, Narmosar Groorarsic Mas-
ALINE, Aumust, 1947
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laid out in checkerboard pattern and backei
agiinst the mighty Saskatchewan, Logs that
float down the long fver to reach Alanitoba’s
lirgest sawmill, The Pas Lumber Company,
reverse Mackenzie's pioncer route. The ex-
plarer followed the river west to Comberlznd
House, then took the complex Sturgeon-weir
trail north to the Churchill River.

Mackenrzie passed near Flin Flon without
suspecting that one day northern Manitoha's
largest city would rise here from the wilder-
ness. its smellers fed by rich ores. Here
gold, silver, copper, and zinc were concealed
from Mackenaie by “banks of black and grey
rock . . . oconsionally interrupled with a ridge
cr hottk of lime-stonegs.”

Fram Flin Flon to MeMurray, Alberta,
Muckenzie's track meanders through the lakes
anedd streams and dark spriucebrakes of north-
ern Saskatchewan.

Regina Once “Pile of Bones”

Returning, 1 picked up my family, and soon
wie rolled onto the Regina plain,  Abead of us
the skyline of Saskatchewan's capital pin-
pricked the vast dome of prairie sky [(page
111). Approaching closer, we made out the
ileaming towers and spirals of ofl refineries
and the soft limestone of the “State Capitol,”
ns my children persisted inocalling Canada's
impressive provincial legislative huildings.

Just west of Reging we visited the Royal
Canmdinn Mounted Dolice barrucks, western
triining center for the fopce (pages 212 and
213). At Ottawn my son Will “had talked
with his first Mountie, Constahle Gordon
Allan, and hadn’t been quite the same since.

“Mavhe Constable Allan has been trans-
ferred out here.” he said hopeiully as we
entered the museam.  But when be saw half
a dugen scarlet-tunicked statwarts, Will forgot
his first Jove and started playing the leld
Envesdropping on their conversations, 1 pieced
lowether the following story,

Sitting Bull and some of his braves camper
at @ place called File of Bones in 1881, while
hiding out in Canada following the Custer
Massacre. Many Indian buffalo hunters had
stopped there before them. The bones of the
animals, blenching beside a smull creek, gave
the camp its name.

White settlers threw together a few sod
huts at Pile of Banes. Then the Canadian
Pacific tracks reached the spot, and the North
West Mounted Police made it their headguar-
ters,  And Sitting Bull's camp, renamed Re-

The National Geographic Magazine

gina in honor of Queen Victoria, became the
capiial of the Northwest Territories.

Heging remained the seat of Canada’s huge
undeveloped western and northem  domain
until 1905, when Saskstchewan and Alberta
hecame provinces. Both are celebrating their
golden jubiless thix year.

Trending northwest to Saskatoon, we bi-
secier] Saskalchewan's grain-hag heart, Wav-
ing fields of still-green wheat crowded the oo
on'both sides.  Like bold marks on a graph,
grnin elevators signified by their number the
relutive importance of each town. The prov
ince produces more whest than all the rest of
Canada and also vields nearly a third of the
nation's oats and barley (page 214}.

The area needed rain, Next day 4 steady,
sgaking drizzle ruined the opening of the Sus-
katonn Exhibition, one of Canarda’s great [airs.

e hod timed our armival to coincide with the
exhibition and were disappointed, bt no one
else seemed to mind.

N, sir, this &8 farm countey,” spid one
of the fair's organizers, ““\We want this rain.”

The farther weet and north we went, the
newer the country became. At Llovdminster,
d bustling farm and oll-refining centér on the
Alberta line, we found that family albums
told the town's entire history.

1. G, Diickinson, Jong u National Geo-
graphic Society member, was the firsi o sun
out his personal story.

“1 crossed the Atlantic with my  older
brother 1o 1903, he said.  “Llovdminster,
v loow, sprang up overnight that yveuar when
i eomplete colony ol us arrbvedd [rom England.
We had to carve homies and 4 new life out of
the wililerness, Some were ao ignorant of
horses that they put marks on the animals
to remember where the hirness went,”

Moarly 2000 Sought New Life

Mre ©. Wetton, recorder of the colonv's
history, tokl me she belioved that the Llovd-
minster group,. nearly 2,000 strong when it
arrived, was the largest single emigration o
Hritish peuples to Canada,

“Saskatoon was then the end of the Cana-
dian Northern, The seitlers put their belong-
ing= into covered wagons nnd rolled slowly
across 200 miles of empty prodrie.  After
tiking up their claims, they pitched tents
und built fimsy shacks.  Several frome (o
denth the first winter."

Now the town spread belore us a5 we drove
north on the 110th meridian, its main street
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Across Canada by Mackenzie's Track

brink of the river's north bluff loom the tur-
rets and towers of Macdonald Hotel and the
dome of the Legislative Building.

Everywhere we were reminded that Ed-
monton 15 one of Canada’s [nstest prowing
cities, that Albertn iz the key to the country’s
future, that Greater Edmonton's populition
had passed 200,000 {page 217).

Present prosperity and future bopes rest on
il and natural gas, in addition Lo agriculture,
A new era began in Febroary, 1947, when
Imperial Oil, Limited’s, No. 1 well blew in at
Ledue, a lew miles south. Now, several in-
dustrinl districts are going up. One of them
includes such ginnts as a $76,000,000 Celinese
plint and & $I3.000,000 producer of paly-
thene, a plustic.  Pipelines were completed
to Superior, Wisconsin, in 1950 and across
the Rockies to Vancouver in 1953 (page 224).

Alberta produces 240,000 barrels a day
from more than 4,000 wells (page 201).
Twenty-lour new wells were added the week
| was in Edmonton, Ray Shuzer, geolprist
and superintendent of Tmperdals wildeat de-
purtment, drove us to the Leduc field to watch
o dnll crew at work only two miles from the
discovery well. A derrick stabbing the sky
guithed a dinmond-beaded drill down townrd
the 5300-fool pay level,

Back to Mackenzie's Trock

But I was becoming anxious to follow Mac-
kenzie's track again. At the airport T boarded
a M4 hepded north. As we circled Me-
Murray, I glimpsed the Cléarwater River cut-
ting a swath through the spruce,

Seventy miles up this stream Hes Methye
Portage, the height of land betwesn eastward-
and porthwestward-flowing rivers.  Traders
shattered the silence with whoops of jov as
they surmounted the 13-mile carry and put
their canoes in downhill water., Fven Mac-
kenzie forgot his Scottish reserve in describ-
ing the scene: “Within a mile of the termi-
nation of the portage a very steep precipice
-+ - TisEs upwards of 4 thousand feet above the
plains beneath it, [and] commands a most
extensive, romantic, and ravishing prospect.”

This key to the Athabasca country was
discovered in 1778 by Peter Pood, Macken-
zie's Commecticut-born associste. The Yan-
kee's discoveries hrought success bevond his
wildest dreams. He found Crees and Chipewy-
ans happy to sell furs for a song, in order to
avoid the long trip to Hudson Bay. By reach-
ing the Athabasca country, be und other Mont-
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realers succeeded in drawing 3 ring around
their Hudson's Bay competitors, diverting to
Montreal furs from most of the untapped
regions of the northwest,

In 1787-88 Pond and Mackenzie spent a
winter at the company past near the west el
of crescent-shaped Loke Athabasca, By the
yellow light of tallow Bamps, they whiled
away long evenings poring over sketchy maps.
Pond had previously pushed on to Great Slave
Lake and learned that a great river drainerd
it at its western end.

Mackenzie and he knew of Cuajt. James
Cook's account of his last vovage—the one
during which he discovered Russians plunder-
Ing sea otter and seal on the Alaska coast.
They convinced themselves that Cook Tnlet,
an the coast of Alaska, was the mouth of the
river draining Great Slave Lake. By follow-
ing this watercourse, they reasoned, they
would reach the sealing groonds and cut
themselves into the Russian monopioly.

Global strategy in 2 hali-known world!
Pond, a calloused bui mging 50, was too old
to test the great dream. Mackenzie was the
man “to go down the river and from thence
to Unilaska and =0 to Kamchatka and thence
to England through Russin.™

In June, 1789, the Scot set out. He made
an epic dash from Fort Chipewvan to the
mouth of the Mackenzie River. When he s
covered that it emptied into the Frozen, ot
Arctic Ocenn, he named it the River Dis
appointment and sadly turned back.®

Peace River Route Comes Next

The 2f-yvear-old explorer’s ace in the hole
now was the Peace River, the giant tributary
of the Mackenzie, Indians had told him i
roseé in the mountains negr the west coast
At once he began preparing for his final as.
sault on the continent—the almost super-
human ascent of the Peace four years luter,

My plane, slanting earthward above the
60th parallel, landed at Fort Smith, head-
quarters of the District of Mackenzie, This
well-planned “Little Ottawa™ of white frame
buildings is home for about 500 civil servants,
Indinns, ‘and Oblate fathers. Alrplanes and
summer supply boats connect with “the oul-
gide,”

At the Mackenzie Hotel talk wns of the
get-rich-quick variety, The click of (Geiger

* See "On Mackenzle's Trufl to the Polur Sea™ by
Amos Burg, Narmoxar Grocsarmmr NAcagIve, - Au-
gust, 1531,
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counters was an allhbut-audible metronome
cadencing the conversation, for uyraninm was
the fervent drdam of all. The gold of Yellow-
knife reared its blond sod luvely head. Lowly
lead and zine elbowed i because of the
near-by 'ine Point development.

“Did yiw see-any bufialo as yvou few in?”
I was asked,

“Bufialo i the north woods! ™ T exclidmed,

“Of course. We've gul remnants of the
anly natural herd of wood buffalo in existence,
gra¥ing in the Iargest national park in the
warkl. With plains hison, the berd now totals
about 12,000,

Of on Aerial Bison Hunt

At that moment in walked E. H. Essex,
superintendent of Wood Buffalo Pari.

“I'm fiying down ta Chip 1o check n couple
of forest fires,” he said, ““We may see a herd.
Care to come along?”

With the pilot, Essex and | squeezed mto
a small seaplane and taxied into the choppy,
swifl waters of the Slave. Soon we looked
down on the white crescents of a 16-mile
series of rapids that drops 109 feet und con-
stitutes the only unnavigable stretch between
end of steel at Waterways, Alberta, and the
Arctic,

At Fort Fitzgerald we saw barges lined
up wititing to have their cargo unloaded for
the portage over the winding road to Fort
Smith. During lts four-month shipping sea-
san this O' Man River of the North moves
thousands of tons of northbound freight.

Like a writhing snuke, a brown river coiled
in from the west,

“The Peace River " Essex shouted above
the motor. Just emst of us the brimming
stream made a 90-degree turn (o the north
and became the Slave. This was " Mackenzie
Corners,” where the explorer’s two historie
traile diverge (page 220 and map, page 198),

Flyving across the morshy deltn, we soon
were over Lake Athabasca and circllog the
point where Fort Chipewyan huddles. To me
this isolated village evoked all the lonelingss
of hundreds of similar remote settlements.
After landing, | was surprised when Sgt.
Marice R. Lynn of the Roval Canadian
Corps of Signals said. “I've been stationed
farther north in out-of-the-way places, but |
asked for a transfer bere where my children
woutld have more advantages.”

The sergeant and his little boy wallked with
me to the historic cairn overlooking the lake.

The National Geographic Maghzine

There 1 learned that the original Fort
Chipewyan was across the lake, That was
the plrce where, Muckenzie noted, <1 mude
my  headguarters for eight years and from
whenoe [ took my departure, on both my
expeditions.”  The post wis moved o s
present location about 1804,

Flving back to Smith. we circled over Lake
Claire and across the grasslamds near the
mouth of the Peace. Suddenly Essex pointed
to a herd of about 300 bufialo, looking like
black ants far below us.  Just then a shight
change in the sound of the motor made the
pllit =treak to the nearest water, where a
landing coubd be made if necessary.  He {ol-
lowed the Slive River all the way home,

Flving buck to Edmonton, my companion
was genind L. A. C. Oh Huni. District of Mac-
kende Administrutor. We discussed the fabu-
los mineral finde of recent vears,

“Sometimes T feel that we don't know much
more ahout the true potential fesources of this
diztnict than Mackenzie did.” Huont said.
“We've only scratched the surface in 5 few
places along the rivers and lakes, Who knows
whit ores we may find? And minerals aren’l
all. Crops can be grown along the Mackenzie
River all the way o Aklavik.”

Reunited, my family and [ drove north ot
of Edmonton in a downpour, Destination:
Yellowknife, metropolis of the north, As
pavement changed to muddy gravel, our car
radio announced that 474 inches of fiin had
fallen during the night, great news for trav-
clers who would have hard-surfaced roads for
anly 75 of their next 2,500 miles!

Al the curbless town of Athabasca o filling-

station attendant stidied the inscription on

our car-top trunk: “Across Canondn via Sir
Alexander Mackenzies Truck."”

Mackenzie’s Tracks “Washed Ow™

“You won't find many of Mackensie's
tracks around here,” he quipped. “The rain
last might washed 'em away. You may even
nnd yvour highway washed out in ploces.”

A bus mirked “Peace River” splashed put
of town, amd, encouraged, we followed in fts

wake. Hupe diesel trucks pounded up behind

us, passed at the first wide space, and left us
hlinded with fying mod, Wallows and swales
were filled floor-hoard-deep with water, and,
s we passe] Lesser Slave Lake, it was hard
to tell the lake from the highway without a
road map.

{ Continned on fuye 215)
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HRedina, Queen Uity of the Plums, Wears a Formial Garden Like a Jewel im Her Crown
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Across Canada by

We dipped it our food box for the day’s
spcanid meal on wheels, and oon it was night.
Afver ench cur we met, | stopped and lithered
foorward to wash the headlight lenses. At the
end of 349 spongy miles, we skidded 10 the
cutrh in front of our botel in Peace River.

We went to bed taking more soriously the
comment of an Edmonton ol executive: “It
may have been more difficult crossing Canadan
In Mackenzge's {ime—hbot 1 doobt itl™

But next doy was bright and sparkling.
Grain elevators told us we were in farm coun-
try agmin.

Farming in the Far North

At Manning, the “northemmmost midwest-
¢ farm town in North America.” the first
¢rop wis taken out in 1939, A pioneer tavor
still cling= to the settlement; we senscd the
drama of Canadians meoting the challenge of
their almost limitless frontier,

AWM eowrde, there's more o it than that,™
one man told us. “We bought Crown lands
for almost nothing when we came.  Also life
is freer and easier here. Back east, when |1
was youne, things were so strict you couldn’t
=pit on Sunday.”

As we drove north through scrngely bush
amd muskeg on the remaining 300 miles of
the Mackenzic Highway, there was little ex-
ciffl the smooth, 'EFL'H*.E]!I rapd itsell to show
that anyone but us was alive in the world.
This, the only road leading into the North-
wiest Territories, carries little throngh traffic
except for refrigerited  trucks loaded  with
fish from Greatl Slave Lake,

Nearly everyvone reaches Yellowknife via
the dafly flight from Edmonton.  In doing so,
they miss one of the Territories’ outstonding
scenic wonders: Alesandra Falls (page 225).

Sleepmg on the Bias

The town of Hayv River stretches two or
three miles along the river of the same pme.
where it empties into Great Slave Lake.
Frame buildings are sprinkled along the shore,
backed by tiny homes,

The hotel sag=s in the middle where the heat
of the buillding has melted the onderlying
permafrost, allowing the foundations to settle,
Inside, the st had pulled the hall partition
away frum the ffoor in our oom.  The tilt
of the beds dumped the downhill child out
at lenst once exch night,

Walking along the dusiy street, I was
tapped from behind by a gmarled  cane.

- Mackenzie's Track
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“See here, voung man,™ G0 imperious voice
saied, “are vou the Nationnl Geographic feller
whir's In town*™

I turned to see a gaunt man of many sub-
arctic winters, His longies protruded beyond
the sheeves of his work shirt, and his heavy
trousers disappeiared into laced boots.

Py memiber, you know,” he continoed.
“W. R. Menzies. | run a fish business here.
Two or three other operators and | otake
6,000,000 pounds from Great Slove Lake
ivery year. We truck ‘em o Peace Kiver,
then op to Chicage, Detroit. and New York
by refrigernted rail cars. That's o long way
to tnke Iresh fish, but we do it.”

Later, from Yellowknife, T boated to mid-
lake and watched fishermen reel in their fish-
studlded gill nets, and then clean and box thelr
cutches on huge Aoating barges, The planning
gl distances involved in the $2.000.000
(rrent Slave fishing operation reminded me of
Mackenzie's fur empnre.

Mensies and | =t on a plunk in the shade
of the cookhouse, while he talked about the
promise of the District of Mackenzie, With
his cane he drew & map in the dirt showing
hiow the Mackenzte Highway could and should
e continued down the valley o Aklavik.

A Confirmed Bush Rar

“You mayv think it funny,” he mused, VI
have a 12-room bome in Edmonton and two
fing plices at Foust, Alberin. ‘But I'm not
happy unless T'moup here in the bush in my
old clothes. The North bit me vears ago, ani
I guees 11 alwovs be o bhush rar”

In the Hay River Airport o colorful wall
poster urged us to “Fly to Fip"  Instead,
we ook o pline for Yellowknife and with
prospectors i Indians soared acmss (et
Stave Lake in an hour.

Looking down ot this lake—larger than
cither Lake Erie or Lake Ontario—and scan-
ning the lat surrounding wilderness, [ heard
Jean tell the children, “1 came a long way
from home to make my figst e trip!™

Muackenzles journnl told we that he had
requiced 1475 days, fighting lce, winds, and
mosgquitoes, to get hi=s followers and  canoes
across the lake. He landed “at three lodges
of Red-Enife Indians, so culled from their
capper knives.”

Mackenzie assembled “the<e Copper Indian
people” 1o report that his countrymen would
return and buy many skins if the Indinns
trapper] enmigh bedver to make it worthwhile,
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A fur trader first and last, Mackenzie then
departed for his dash to the Arctic Ocean,

The metal these Indians used was bartersd
from the Coppermine River reglon to the
north.,  Little did they realize that a muoch
muore viluable vellow mineral lay under their
own hunting grounds.  Dogrib Tndians. who
drove these Indians out of the aren, bhecame
koown as the Yellowknife hand.®

Thus, when the first gold brick wis poured
in 1938, the mining communily springing cut
of the rocks and mushkes was alrendy equipped
with its colorful and approprinte nime.

Yellowkmife today s a spot of frenzied ac-
tivity in the midst of one of the world's largest
remaining empty guarters.  1ts 3.300 inhabit-
anls are surrounded by 1,250,000 sopuare miles
containing only 13,300 additionnl people.

Taxis seem more prominent there than in
New York. Several madio-dispatched ones
met us ot the airport.

“We have 32 miles of roads” ounr driver
wild us. “Few people here have their own
cars, so we put as much as 5000 miles a
manth on pur cabs,  In winter, (o avodd trou-
hle stirting, we keep the motors running all
the time."”

Hﬂnns Invade the Fromtier

Though Yellowkniie is an isolated outpost,
it fr civillzed, With its hotels, mudio stiation,
40-hed hospital, cvic clubs, stores, dairy farm,
curling nrenn, churches, and movie palace, it
tries Lo be like any other Canadian commu-
pity.,  Year-round homes are scattered every-
where, many with flower gardens.  Ower ted,
faddive discuss civic betterment.

Old-timers bewsil the possing of the fron-
ter. Jock MeMeekin, salty editor of the
Velloeknife Blade, told me: “Yellowknife
i=n't what 1t wsed to be. Wives of maners
get off the plane in high heels and nylons and
wear Lhem all the time they're here. T'm
hesding for Uranigm Chty.”

Evervone spid  Yellowkniie would really
hoom if the world market for gold mproved,
Two mines now produce.

At Glant Yellowknife Gold Mines, Limited,
Jean and 1 watched a eold brick béing poured.
Ssweating men tipped a bullion furnace and
directed  the molten brilliance nto 1 mold,
where it quickly soliditied.  After it cooled,
w workman handed me the bumished object,
the size of a building brick. Its unexpected
60 poumds nearly disjointed my arms.  Its
vilne—about 3235 500—was even more sur-

The National Geographic Muagnzine

prising.  This was the boiled-down essence
of ore containing 35 ounde of gold per ton

Alter retracing our route to Peace River,
I ¢oaxed our car along the merest - suspicion
of a road beside the stream which Mackenzie
described as “being the route by which 1
proposed  to attempt my next discovery.”
Here we reached the cilen marking Fort Fark,
Mackenzie's winter camp of 1792-93  (page
232). Having left Fort Chipewyan on Octi-
ber 10, he raced the coming of solid ice to
reach this point on November |, preparatory
to pushing vn to the Pacific in the spring.

In April and Mav Mackenzie bought the
winter's catch of zkins from [odinpn bunters
and shipped it in six canoes 1o his cousin
Roderick at Fort Chipewyan. He alsp senl
“a couple of guineas: the rest 1 ke with
me to traffic with the Russians.”

In a 25Jool canoe Hght enough lor two
men o carry, Mockenzie loaded “provisions,
goods for presents; arms, ammuonition, and
bagmape, to the weight of three thousand
poundds, and an eguipage of ten people”
With him were Alexander Mackay, n Scottizh
clerk of the company; six Fronch Canadians
(two of whom bnd sccompanied him down
the, Mackenrie); two Indinns; and o dog
O May 9, 1793, they embarked into the
unknown, while those left at the fort “shed
tears on the reflection of those dangers which
we might encounter.”

Beauty in the Wilderness

Danger, honger, and backbreaking toil soon
would come, bt gt the beginming the travelers
moved throngh an ddyilic world. Their leader
reparted “the most beautiful scenery | had
ever behelil . . The ground rises a1 intervals
to a considerable hetght . ..ot every interval
.« it the rise, there 1 0 very pentlv-ascending
space or lawn. .., Groves of poplars . . vary
the =cene, amd their intervals: are enlivened
with vist herds of elks and buffuloss.”

The landscape still delights those few triv-
¢lers who cross Canada via this northern route.
Al Dunvegan we eased our car onto a4 fulgety
ferry and croseed the Peace River. Climbing
S00 feet 1o the level of the prairie, we drove
through the prodoctive farming ares sround
Grande Prairie. At Beaverlodege (page 222)
we saw the distant Rockigs where they ex-
tend porthwest from Jasper Nationn] Park

® St “"Nomids of the Fur North,” by Muatthew
W. Stirfing, NAToWAL LaEnonxrinc Macarmsn, Oclo-
Bt 199,
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Across Canada by Mackenzie's Track

with sugnr. .. with their usoal regale of rum,
i renewet] that cournge which disdained
all obstacles . ..and they wenp to rest...1
sal up, in the hope of getting an observa-
tion of Jupiter and his first satellite.”

From Hudson Hope we drove 14 miles
west, coming out upon the conyon st an
abandoned coal mine, whose rickety  hopper
gave us a splendid view of the tortured river
300 feet below (page 232). A short dis-
tance upstrenm, at the head of the invon,
Mackenzie's three-day portage ended, and the
party proceeded in quieter water,

New Road Aids Tourists

For our part, we raced threstening clowds
bk 1o the Aluskn Highway., From Dawson
Creek we followed the John Hort Highway
southwest. This artery, opened Tor its first
full season the vear we traveled i, roughly
parallels the Peace River, joining the Pacific
States anid British Columbia’s heartland with
the north.

Near Azouzettn Lake. s mountain-ringeed
sem, we camped at the foot of snow-specked
Murray Range. Next day we crossed the
I"arsnip River.

Here we stidied the journals, trying to
learn how Mackenzie, an astute pathfinder,
contld have s completely misjudeged the Par-
spip country. He correctly journeved up the
Parsmip, but, near our present location, be
missed the T'ack-Crooked territory—a canoe
superhighway leading to an easy portage over
the Continental [hwvide ai Summit Loke,

Instead] he led his now grumbling men
farther up the Parsnip ot p bewildermend
of headwaters, beaver ponds, mountains, and
unfriendly Indians. TFinally, dn  June 12,
1795, he reached the carrying place and
crossed the Divide. He sighed with relief:
‘We are now going with the stream.”  He
had renched the upper waters of the Fraser,
the: canvon-sel river which joins the Padific
at Vanecouver (pages 236 and 238).

But a rock-flled tnbutary croshed and
swiamped the canoe and nearly drowned him
and his party., Ready to mutiny, the men,
after “rom enough to raise their spirits”
listened to @ rousing tlk from theie leader.
He appealed to their pride and honor and
mentionegd Ythe courage and resalution which
was the peculiar bogst of the North men”

The talk inspired the men to repaic the
canoe. A few davs later, on o portage, it
hroke in the middle. The craft. whose light-
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ness: Mackenzie extolled at the start of the
trip, had been so weighted by constant patch-
ing that it wis nearing its end.

Depending on  Indian  informants  with
shetchy Knowledge of the way to the “Stink-
ing Lake” (as they called the Pacific) and
on nutive guides who had to be guarded o
keep them from deserting, Mockenzie im-
prowvised s oute.  Passing the site of Prince
Crearee, today’s bustling trade and lumber cen-
ter, be sooted down the swift Frazer River Lo
a point near present Alexandrin. Here he
turnedd back on advice of the Carrier Indlians,
whose friendship be had miined by boldly
poing among an armed and truculent bindd

The natives described the length aned dif-
ficalty of the river nhead and the shortness
of gn overland trail behind them that Jed
directly west to the ocean by way of the
West Road River.

Muckenzie must have realized that he would
never meet the Russinn sea.olter hupters
With much soul senrching he gave up his
dregm of finding o broad water avenwe to
his destination, At this point his canoe, lenk-
ing like a sieve, traoveled (ts last mile. The
party spent five days coostrocting a stronger
cralt,

Leader Shoulders 7l-pound Pack

On July 4, 1793, thev cached their new
canoe, pemmican, gunpowder, and other ar-
ticles ut the mouth of the West Road and
sturted overland. Mackenzie himsell shoul-
dered & pack of 70 pounds, 30 pounds lighter
than the Canadians’ burdens.

They chimbed into the strange hlue-and-
white world of the Const Mountains aml
slogued 13 dave past alpine lakes; through
stomy, wind-swept uplands, pelted by rain amd
snow, befure reaching the green, sheltered
luxuriance of Bella Coals Valley.

Having killed a deer, Mackenzie wrote,
“we stopped 1o dredss some of our venison,
and . ..made an heartier meénl thin we had
done for many a day....To [this] comfort
ool idded that of taking off my beard, as
well as changing my hinen, and my people
followed the humanising example.”

Their beacon for the final miles had been
“nsiupenlous mountain, whose  snow-clad
summit was lost in the cloods.”

Before my family and | were to see that
towering peak (9,250 feet hich and still bear-
ing the descriptive labe] its discoverer gave it,
stupendous Mountain}, we entered on Our
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own final adventure of the Mockenzie Trail.

At Williums Lake, the cow-town shippmng
point for much of British Columbias stock,
we left the Cariboo Trail and, for the last
time, urped our Taithful car along the by-
wavs, We struck west into the Chilcotin
ranch country, and seon the narrow  rood
seemed to be little more than & eattle run.

Ranches hecame fewer and farther between.
To the southwest long-fingered blue pliciess
sat octopuslike on mountaintops.  Rivers mn
mipunmnrine from the milky melt of perpetual
ice fields,

49 Mides in 4 Hours—hy Car

By evening we had crawled 164 miles and
had reachid the vicinity of Kleenn Kleene,
At a rustic hunting and fishing lodge beside
a hike we asked where the lown wis,

This ie (" Broce Rellogy, the owner,
told me.  “On this road, where anvone lives,
that's o town.”

It rained during the npight, and Bruce
warned aminst going on to Andhim Lake.
B, conscious of the little time left before
my children must report for schoul a con-
tineit's width away. T skidded onto the road
after lunch and second-genred the 49 miles
in 4 hours, getting stuck only twice.

Here, 65 strafghtline miles from  Pacific
tilewnter at Bella Coola, the road endéd for
s, We had to leave our Plvmouth behind,
just as Mockenzie had cached his canoe
against his return.  But imstend of the capri-
gous and thieving Tndians our predecessor
relicd on for suides, we were aided by the
Bells Coola District Hoard of Trade, which
had worked out every detaill of our route
through the Cosst Mountains,

“Sec Tke Sing for Everything”

The kev 1o everything was to contact ke
Sing at Annhim Lake. This wasn't hard,
since hiz log store, catering 1o ranchers, cow-
boys, and Indinns, stood practically alone
{page-223). In a cowboy hat, the smiling
Chinese cume throdieh the chill mist 1o greet
s, He startesd a Gre in the log eabin we were
to oecupy, put on some coffer, and said he'd
call us when dinoer was: ready,

No, further campaign Was necessary; we
decided we liked Tke,

That might 1 sat around the store’s red-hot
dil-tlrum stove and tnlked with lounging cow-
hands. Tt had been a wet summer. Cutting
eniiizh hay from the mountain meadows 1o

The National Geographic Magazine

winter-feed the stock was a matter of eco-
normic life or death.  Bot water heid retnained
all season in most of the saocerlike depres
siopns where the prass grows,

Evervone’s hend turned to the door when
a mncher walked in.

“Uke,” he zaid. ~1 want to order two more
outhoards for my hay mowers,”

This lind of “Gra= Bevond the Moun.
lnins'" is still frootier (poage 225). Tts numb-
ing isolation was the most pronounced we
experienceil.  Throughout our irip we found
the price of gasoline a good wvandstick of
accessibility; here it was 75 cents o gallon,

But from mere Bolation we plunged into
twi davs of oblivion, Ken Stoinaghin ap-
peared in n jeep and drove as 18 miles in
four hours over o kidnev-jarring track to his
ranch at the foot of “the Precipice.” His
lue eves plittered with suppresed eacite-
ment 45 he cdsed the jeep down the 1.000-
oot face of the chiffl 1o hiz valley rnch on
the Hotnarko,

First Time for Rider and Horse

Next day Jack Weldon, his only neighbor,
helped round up horses fur the 1 §-mile stretch
nhead. Looking at Muory Ellen, Jack said,
“Never rididen before?  Then we'll give vou
Red here. He's never been ridden, so you
b Cin SUart out even,”

It had rmined again during the night and,
a8 we fode, our chapless legs wiped diy
thousands of leaves ond jack-pine needles.
ken set a fast pace, as bad Mackenzie's Indiagn
guides, and often had to stop for his tender-
oot charges to catch op (paze 234,

hen showed us 4 golden eagle and fater
give my family a harrowing half bour by
throwing rocks at two grown erizely bears

FComtimped on pape 2W)

Pame 251
The Higher the Totem Pole -+
the Greater the Prestige Among
British Columbia's Indians

Taotert poles of the Northwest eoasd Dnedlans besnn
ap cuived housy posta) described by Mackenzie in
his journod  Tmages of bieds, fish, am! nammals de-
mcted clun ancestors, oommemeraied Binric events,
ricticuled rival tribeamen, amd even vn ooraslen crudels
portrayed the pritsts.  The poles had ne relimiows
sufrtficance.  Some were 60 (et hizgh,

Thin Hakdu totem, onmonally from Skideeate, Queen
Chorlotte  [slands, stonds i Vancouvess Stanlbe
Park, Top of the pale bebind the crosspicce i
hollowed out (o receivd the remains of the el
S Xpriemal Closg rallicr & jWli
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Across Canada by Mackenzie™s Track

Bert Robson’s spug cottnge provided a hrigf
respite of warmth and food. The rest of
the ride was through n chill drizzle. Will,
bouneing saddleless on the rump of Judith’s
horse, reached the end of his endurance. |
carried him the rest of the way.

And then, pointing up for the lust time
the contrasts in this varied nation, we reached
the inland end of the Bella Coola Valley roud
and found a taxi waiting!

Stupendous Mountasin Mear Trail's End

Mike Christensen, the driver, showed us
Stupendous Mountain (its snowy head  still
in the clouds) and the Mackenzie Trail that
winds down the steep northern wall of the
valley., As he drove be spoke of Mackenzie's
visit as though it were only vesterday.

Mike had named his taxi company for the
vallev’s discoverer, Nowhere did we  find
peaple more conscious of the pathfinding
Seot than in this British Columbia valley
with Its Spanish-sounding name settled largely
by Norwegians from Minnesota,

Whitish Bells Cools River brawled heside
us. The wvalley opened out. We looked in
wonder at mile-high walls pinnacled by gla-
ciers. and festooned with wispy waterfalls,
Mike dodged among 200-fout-high Douglas
fire with trunks as thick as his ar. He
podmied up a side road towdnrd a “plank
orchard,” where crews were felling sind mill-
ing the siant trees,

Then cwne the farms. The sun broke
through, but a gentle rain kept falling. light
as mist blown acrese a city square {rom a
fountain.

“Some people pray for rain, some for sun-
shine; so the good Lord sends both at once,”
Mike explained.

Farm Offers Food and Shelter

The valley huis no hotel, but Jalmer and
Gudrun  Gaarden made us welcome in their
roomy  farmbouse.  Mrs, Gaarden’s meals,
produced without running water or refrigera-
tion, were truly stagiering. Her father, B, F.
Jaoohsen, bad preceded the main group of
eolonists from  Minnesota who  settled the
vitlley in 1894,

A more recent immigrant iz Clifford R
Kopas. In 1935 he followed Mackensie's
trail by horsehack from the prairies, accom-
panied by his young wife and fortified by
the jingle of a few dollars in his pocket.
With a small stock of goods he set up a
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store. Today he is president of the Bella
Cooly Dhstrict Board of Trade, the orzani-
zation largely responsible for pushing a pilot
road through the mountaing to Anahim Lake.

When widened and improved, this artery
will give Canada its third highway outlet
I the sea—at the point where Mackenzie
Ccame o a village, consisting of six very
large houses, erected on pallisades, rising
twenty-five feet from the ground. ... From
these houses,” the explorer reported. “1 could
pérctive the termination of the river, and its
discharge into & narmmow arm of the sea.”

With Kopas 1 viewed this climactic point.
Here the first crossing of non-Spanish America
wis completed.

Further Travail in Store

“But Mackenzie’s ordeal wasa't ended,”
Kopas told me. He wanted to see open ocean
nnd make o celestial reading. His Belly
Coola Indian guides thousht he “should be
satisficd with having come in sight of the
sea,”  They wvapished, leaving him a leaky
canee in which to penetrate the long channel
and to stand off hostile, thieving, and trade-
wise nutives,

“1 don't think these trouble-making In-
dians were Bella Coolas,” said Clavion Mack.
i member of the tribe that still fishes its
ancestral grounds. Owner of 4 sashoat in
the local salmon fleet, Clayton was tuking
us on our final lap—40 miles along mountain-
edged channels to Mackenzie Rock.

The sun pierced the fog as we neared our
final objective, Will's guick eyes detected
A momentary icefall among the snowbanks on
the 3.000-foot fiord wall beside we  Mae-
kenzie Rock, a speck on the waterline, loomed
lnrge on close approach and dwarfed our
bout (page 233).

The children scampered up the mck where
Mackenzie had sel up instruments and deter-
mined bis position amid a band of astonished
undl threatening Indians.

Then, to the great rellef of his jittery and
exhausted followers, he turned hack, mission
aceomplished.

“Heres the inscription,” shouted Judith,
We gathered round, our own rellef mixed
with awe, and drank in the words we had
come s0 far to read, the words the continent
congueror triomphantly daubed on the rock:
“Alexander Mackenzie, from Canada, by
land, the twenty-second of July, one thousand
seven hundred and ninety-three."






Avianion Medicine on the Threshold of Space

Scrvice Doctors;, Facing Medical Problems Unknown on Earth,
Make Puossible Man’s Exploration of the Hostile Heavens

By Avtax C. Fisuer, Jn.
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National Geographlc Mugaring Siaff

With Hlusivations by Luis Marden, National Geographic Staff

ROUGH the centuries earth's unes-
plored frontiers—jungle, desert, polar
ice—have fallen before the determined

assaylts of man. But the last. the greatest,
and the most dangerous frontier of all is just

17 miles from your home.

I vou would seek it, Jook up at the stars
or scan the blank and seemingly guileless hlue
af the sky. There, high overhead in the outer
reches of the ocean of air. 48 the untamed
horderfand that the men of aviation medicine
call their vertical frontier.

A maore apt term {or the challenge of the
upper atmosphere could scarcely be coined.
Danger always courts the unwary [rontiers-
man, cliims the unlucky. 3o it is in high-
altitude flicht, for man's Garden-of-Eden
body hias no natural defenses ugainst an
awent into the air-starved heavens, Never-
theless, we continue to fly ever higher, ever
fnster.

Oo June 16, 1934, Maj. Arthur Murray
pierced the sea of air to a height of 90,000
feet, or approximately 17 miles, the hghest

Pags 248
+ Dummies in Pressure Suits,
Like Fietion's Men from Mars,
Float in “Spoee”
Man's eflorts to reach the {rontlers ol ppode curry
him regulnrly inlo the pesr-vacyum of the upper at-
musgihiere, whese life is fos) precarious.  Onle 12

miles ahove earth’s arinee, air pressare is so negligihlp
bhat menn without protection, cannol hreathe even

putt oxygen and his blood bublibles like wonoorked

chamnnene,
Avhition medicine defestas such lethal dangess with

eimereney presury saits fike these mmrments devel-
opidd b the Nave's Acronautical Medica) Eguipment
Labomtors in Philadelphia, When inflated they en-
close the flver In 2 Blesaving nrilfichl environment
for high-nitiude Night.  Fither soit could be worn
in space, where men would fhiat welghtless in their
cabins (pages 48, 154, and 256,

To Mustrate weighileaness, these figures are sos-
prnded ammimst & symbelic pminted hackground.

i Malirred tsgraplie e iply

Kilsrhmume v Banome] Gegraphir Finnpgraphers
Ity F Whasin a4 bhupsinl Binksln

known altitude yet attained by man. Thus
his record mark, established in the U, S. Air
Force rocket-powered Hell X-1A, ¢an be re-
garded as the beginning of the vertical fron-
tier, & point of new achievement and a point
of departure for the future,

When Major Murray reached the peak of
his Hight, more than 9745 percent of the at-
mosphere’s mass Iy below his wings, Out-
side his cabin the density of the rarefied air
bad dwindled to Y45 of the life-sustaining
density at sea level. _

A New (Concept of Altitude

"Reckoning the X-1A's altitude in terms of
thousands of feet ahove sen level doesn't give
us ‘the proper perspective,” observes [ir.
Heinz Haber, brilliamt astrophysicist and au-
therity on high-altitude survival (page 270).
“If we express that altitude in terms of atmos-
pheric mass left below, then we see fmme-
diately that we're running oul of nir. Less
than two and a half percent of the atmosphere
is left to conguer, and then we ure in actual
space.”

Major Murray's persanal feat was also a
triumph {or aviation medicine, one of the
medical profession’s newest specialties aml
certainly its stranpest, Afr Force and Navy
fMight surgeons are charged with protecting
the flver against his hostile environment, and
few pills or pallistives belp. Almost duily
these service doctors wrestle with problems
that un earthbound physician might not en-
counter in a lifetime of practice,

Among the chiel areas of concern are the
effect of cosmic riys upon tissue, the danger
of strong centrifugal forces and very high-
intensity noise, ejection from aircralt. design
of oxygen equipment amd pressure suils, and
even the phenomenon of weightlessness, totally
new in man's experience. _

Universities  wnd  foundations  throughout
the United States work with the military on
research into the human factors of f'r:ig‘:',hl‘..
Allied with the medical doclors are a host of



Whorled n

15,

o

LAY

L2

Humnn



g the Fag

L

gl L ]'-'-i'-lil'l'_'

[ 'nder |:L.!I:I'ill.|:.;.-.| i

and Muoscles iy P T

Mk



244

specialists:  npstrophysicists, biologists, engi-
neers, biochemists, paychologists, pilots, They
must constantly envisage the future and Keep
thieir research nhead of new aircraft.

Recently I toured the Nation amd spent
many weeks amonyg these men. 1 flew with
them, talked with them endlessly, inspected
their labiratories and their schools [or light
surgeons.  The significance of what 1 saw
and heard was well expressed by Maj. Gen.
Dan €. Oele. Air Force Surgeon General.

UThe Nation's air supremacy and safety
miy depend upon aviation medicine,” be told
me, “What good would new, high-perform-
anceé airceaft bDe if man could not tolerate
the stresses? Frankly, 1 feel 2 sense of wr-
gency about our work. We are already in an
ares that requires adaptation of man snd ma-
chines to space.”

Space Is Nearer thun You Think!

Indeed, many of the conditions found in
space also exist well within the atmosphere.
If this statement surprises you, bear in mind
thait pur benlen vet croel ocean of air thing
out very rapidly.

It helps to think of the atmosphére as an
ocean.  We live at or near the bottom, where
pressure from above is greatest, just as it is
under water. At ser level the alr puicks a
preszure of 14.7 pounds per square inch, amnd
it consists of about 21 percent oxygen, 78 per-
cent nitrogen, and one percent other gases

Everyone knows that our bodies require
oxypen, but few are aware that we st
hireathe it under pressure or die. When you
inhale, the chest wall snd diaphragm pull
awiy from the lungs. This produces the
lungs’ negative pressure, or suction,  Atmos-
pheric pressure then pushes air in; and your
lungs can drink their gl

If vou climb a hizgh mountain, the per-
centage of oxygen in the @ir romains constant,
but the atmosphere’s pressure and density
drop. For example, at 18,000 feet the pres-
sure is half that at sea level, and it dwindles
rapidly the higher you go.

An average man hoas less than two minuotes
of useful consciousness at 30000 feet. 11 he
should venture without protection to 50,000,
he would become unconscious in 11 o 17
seconds, Soon brin damage would ensue
from hypoxia, or oxvgen starvation, and in
1 few minutes he would die.

A fate even more borrible awaits man at
63,000 feet. There pressure is su negligible

The National Geographic Magazine

that blood at body temperature effervesces
like champagne. Tissue bloats and bursts.

Aviation medicine vaults these deadly bar-
riers in ingenious ways, Afr compressors, for
mstance, keep the otmosphere in cockpits
well below actunl flight levels, This military
technique has been adapted to our bhig modern
airliners, =0 it fsn't new.

But military aireraft fly far higher than
commercinl planes. For this reason it =nt
pssible to pressurize fuchters at & constant,
safe level. Then, too, suppose a pilot sud-
denly Tost his pressure at high altitude, eithier
through mechanical failure or through enemy
gunfire. How would he breathe?

Aeromedics, who are also mitved gadgetesrs,
have developed wnlves that feed an air and
oxyvgen mixture to the flvers mask at Jow
levels. Farther up, these valves deliver 100
percent oxveen thocompensate for increasing
height. Eventually, however, the cockpit alti-
tude in the plane exceeds 34,000 feet, and
there is no longer sufficient pressure for the
lungs to pesimilite even pure oxygen in the
amount necessary for normal fanction.

When that happens. the airceaft has attnined
a height well in the strutosphere.  For ex-
ample, u fighter croising st 55,000 feet may
have a cockpit altitede of 45,000, {ar above
the =afle pressure level,

But your fly boy's doctor friends are still
tnking good care of him. When the air pres-
syre nbout his body falls helow the safe mini-
mum. an automatic valve forces oxygen into
his lungs under shight positive pressure. That
pressure slowly increases the higher he goes.

Increased pressure within the lunegs reverses
the normal work of hreathing., Tt isn't neces-
sary W drow m oo breath, bt a conscioons
eflort must be made to exhale and clear the
lungs. Flyers tire, and speech iz difficalt.

What the Well-dressed Pilot Wears

Al o 48.000-{oat fight level or above, not
even pressure breathing suffices if a pilot ac-
citdentally “loses his floor.”” or cabin  air.
External pressure is then far leas than the
pressite dn the lungs, and man cannot tolerate
the struin.  For this eventuality avintion medi-
cine has developed its “man from Mars® suits.

These weird-looking: garments provide the
external pressure necessary for survival, For
oxample, the Air Force T-1 suit fits lke the
Avers skin (page 246). Tubes around arms
and legs inflate automatically in an  emer-

rency, tightening the suit in a girdlelike grip.
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Aviation Medicine on the Threshold of Space

nection broke; Proitt’s atmosphere burst from
the cockpit in an explosive decompression.

“Muoisture condensation buried me in a
thick fog,” he said. “Loss of pressure tore
the breath from my lungs so fast that my
oxygen mask fluttered. [ realized T only had
about 11 seconds of consciousness, 20 1 put
the plane in a power dive. It seemed it took
me an eternity to act, but it was probably
only an instanf.

“1 thought, ‘I'm going to auger in and no
one will know what happened.” But T got
down to a safe altitude without passing out
amd londed unhurt, although 1 did experience
some pain under my evelids from the force
of the decompression,”

Ironically, Proitt had a T-1 suit hanging
in his clothes locker, but he hadn't taken time
to put it on.  He does now, though.

Buarriers in the Sky

Earlier we said that space conditions. exist
well within the atmosphere. This fact be-
comes readily apparent now that we have
seinn whitl can happen to the Gyer. Without
protection, he would saffocate at relatively
low levels. But at 30000 feet and ahove.
(ree air cannot contribute even fleetingly to
his respirstion,  Similarle, his blood would
bail just as readily at 63,000 feet as it would
an the airless surface of the moon.

These two significant altitudes represent
“physiological conditions of total space equiv-
alence,” suys Dr. Hubertus Strughold, A dis-
tinguished  physiologist, he heads the Air
Force's Department of Space Medicine at
Randolph Air Force Base, Texas,

Drr. Strughold also peints to a third space
candition within the domain of manned flight.
Air compression for cockpits becomes imiprace
tical at about 80000 fest. The muchinery
requited s too lurge, and it generates too
mueh heat. Moreover. the nir contuins nox-
ous vzone, which rots rubiber, corrodes metal.
and poisons man.  So the pilot must have 2
seaded cabin with o built-in atmosgphere, just
as i he were in space.

Mujor Murray's X-1A has a sealed cabin,
but it is designed only for very brief dashes
into the upper atmosphere, not  sustained
fight, Under Dr. Strughold the Air Force
has developed an experimental hermetic cabin,
forerunner of the enclosed environment of
the space ship (page 2537).

P'hysicists can prove that minute traces of
the atmosphere extend 600 miles from earth.
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However, this fact has little significance for
Dr. Strughold and his colleagues. When man
reaches 120 miles, or 630,000 feet, he will
have encountered in some degrée all of the
medical problems charncteristic of space,
among them cosmic and ultraviolet radia-
tion, meteors, weightlessness, and the dark-
ness of the vaoid,

Air drag is nonexistent at a height of 120
miles: the atmosphere’s molecules and atoms
are far (oo few to reduce the coastine ve-
locity of any aircraft. Here, for all practical
purpases, space hegins. |

Dr. Strughold, who was chief of the Aero-
medical Research Institute in Berlin during
World War 11, can foresee increasingly dar-
ing and higher forays into the vertical fron-
tier, everitwilly culminating in manned space
flight after years of research. Such develop-
ment is generally regarded as inevitable.

But this Air Force expert miakes a sharp
distinction between space flighs, which is tem-
porary in nature, and space travel.  The mili-
tary 15 much too absarlied in present prob-
lems to speculate about interplanetary voy-
ages, so stigmatized by the fallacies and ex-
nggerations of the comic pages.

Eyes twinkling, Dr. Strughold exclijms.
“Ju, we must keep this space travel on the
ground | "

Globe-cireling Ships in Space

However, the scientists write and talk very
sericusly about possible man-made satellites.
These bizarre vehicles would coast in space
around the earth, held in their orhits by cen-
trifugnl force balancing the pull of gravity
An unmanned satellite might be fensible now.
experts say, but o manned vehicle would he
a project for the future {(page 270).

Meanwhile, the services are probing space
with unmanned rfockets, A two-stage V-2
eoomed 250 miles, reaching a speed of 3,600
miles: per hour. The Navy Viking has at-
tiined 158 miles ahove earth. Medical re-
searchers regularly sample the upper atmos-
phere between 75 and 100 miles with Aero-
bee rockéts.  Instruments record data and
then are retricved by parachute.

Two macague monkevs have ridden an
Avrobee to 36 miles before being parachuted
down in the rocket's nose section. WwETE
recovered in excellent health and spirits: one
now lives in the National Zoological Park of
the Smithsonian Institution, Washington,
D, C, (page 255).
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phere is a shield, equal to a lead plate about
three feet thick. Here on earth we are sub-
jected only to secondary rmadiation, or the
debiris of the shower, and we tolerate it
ensily.

But some primary rays penetrate the atmos-
phere to 70,000 feet, Above that height their
number increases until, at 120,000 feet, very
few of the rays wre stopped. Most of this
primary  atomic radiation = believed to be
within accepted dosage himits.  Indeed, less
than one percent, the so-called heavy parti-
cles, seems dangerous.  These beavy rays are
the nuclel ol elements such as iron—even tin
and molvbdenum hiuve been recorded—and
they travel ot nearly the speed of Hght.
Striking tissue, they leave an iomzed, or elec-
trically chargesd, path that destrovs cells,

What will these tiny celestinl bullets do to
man during long exposure? Can wo risk hits
in such vitul spots us the briain, the reproduc-
tive glands, or the retina of the eve?

Dianger [rom Caosmic Hays

On these guestions opinions are often di-
vided. Nuclel, even when olagsed as henvy,
vary In weight. Some experts believe the
“light heavies,” so to speak, are not danger-
airs: others believe they may be. TUntil more
i5 known about the beuvy primaries, we can’t
e positive, Shielding is impossible for weight
reasons.  But a balanced, general viewpoint
of the radintion problem would seem to indi-
cate that it is probably not critical, at least
during limited flight periods.

Yet o note of caotion is added by Dr. Her-
mant . Schaefer; a former German scientist
and ope of the Navy's radintion éxperis:

“We must distinguish betwreen apparent
damage and possible ynnoted genetic damage.
Also, we know that the mean hfe expectancy
of animals 35 shortened by long exposure to
liw dosnges of densely lonizing ravs. We
don't know why this i= true. But it is o fact
thit the life expectancy of persons who fly
among primary myvs for long periods may be
shortened.”

Cosmic radintion poses no problems for
vour familv physicinn, nor does another bi-
zarre threat 1o fyers; the (v force,  But
imagine vour doctor's surprise if you were
suddenty. four times vour normal weight—aor
had no weight at all!  Yet such cases are
commhplace to the flight surgeon.

In his terminology, one G equals the force
of gravity. Your body, normally subject to

The National Geographic Magazine

the constant tug of gravity, is “under one G”
—thai is, it has its normal weight. Bul
changes in ncceleration may alter thatl wvalue.
A sudden turm in a car. for example. will push
vou against the door frame with & force
eredter than your weight.

The flyer actually experiences a  rapid
change in weight if be whips around in o high-
speedl turn.  When the centrifugal force is
from head to foot (positive G). his blood
drains from the ypper part of the body: his
facinl tissue and internal organs sag (page
243). Suddenly he Teels as heavy as o hronee
statue, Botween four and five G's he “hlacks
out” In 10 secinds as viston fails' from loss
of blood supply to the eves,

But the flver's plight is worse when the
force is from foot o head (negative G), as
in an outside loop. The blood pools in the
skull, which seems about to burst, His vision
will “red out” from blood congestion in 10
seconds at three G's. I the lorce is pro-
longed, eves and brain muy bhemorchage.

After long research, aviation medicine de-
veloped a suit that gives him tolerance for
an additional two and one-hall positive G's.
It has five poeamatic bludders: one on the
call of each leg, one on each thigh, and one
on the abdomen, These hladders inflate anto-
matically in tight maneuvers. Their pressure
on arteries amnd veins reduces blood pooling.

Problem of No Weight

However, no such simple solution is in view
for the problem of weightlessness (zera G,
Indeed, man may just have to live with it,
a prospect that worries some flight surgeons.

Now you probably are thinking, “Wait a
minute!  I've always had weight, perbaps
even & mite too much. How could | possibly
Iose wll of irz"

Well, quite easilv, Ever rdden a roller
coaster? . AS vou wenl over a rise, you were
lifted slightly [rom vour seat. Butterflies as
big as pigeons fluttered o the pit of your
stomach, giving vou a queer sinking feeling.

Far an instunt you had only a fraction of
vour weight. Centriflugal force threw you up
while gravity pulled you down, and the two
forces tended to cancel each other,

That's what happens in a high-speed air-
craft when it flies a parabolic trajectory, or
roller-conster nre, For a time the pilot floats
in his safety harness a few inches above his
sent, entirely free of weight, Loose objects in
the cockpit hang in mid-air {page 248).
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Aviation Medicine on the Threshold of Space

a0y, strange as 1t seoms, we have no weight
without support ngainst the pull of gravity,
You can prove this with o simple experiment,
i vou care o sacrifice the bathroom scales.
Place some beavy object on the scales, hold
both at eve level, apd let them drop. The
weight indicator: will snup back to zéro as
soon as you relexse your support.

Lero G Moy Handicap Pilot

Unfortunately. there Iz little agreement
among pilots and fight surgeons concerning
the efiect of weightlessness. They describe
it nsa weind sensation, but that’s about all
they agree upor.

Seott Crossfield, test pilit of the National
Advisory Committes for Aeronautics, has tried
weightless Hights lnsting 20 to 30 seconds.
He reported n feeling of “befuddlement” dur-
ing his first flights, but later he experienced
little difficulty bevond a tendency to overreach
for controls, Some other pilots have reacted
stmilnrly,

Maj. Uharles: {Chuack) Yeager, former pilol
of the X-1A, flew parabolas for medical re-
search, During one experiment in a jet alr-
craft, he felt as if he were being rotated, and
found the sensation o disconcerting that he
pulled out of the arc.

His successor in the X-1A, Major Murray,
told me be had found weightlesspess confusing.
“At times you have the sensation of olling,”™
he said, “and there is a tendency o reach Out
and graby something."”

Natural Arthletes Huve Advantnge

Dr. Heine Haber believes there will be great
individual diffecences in reaction to zero (.
He [eels that the “kKinesthetically gified," such
us notural athletes; particolorly  high-hoard
divers amd pole vaulters, will adapt quickly.

“Most people will find prolonged weight-
lessness o difivcult thing," be added, “and it
may even become pn incapacitating illness.”

On the other hand, De. Strughaold thinks
only the “transitional stage,” or adoptation,
may be uncomiortable, and Dr. James I
Henry of the Air Force 13 even moure opti-
mistic.

“In the skilled pilot weirhtlessness will
probably have wvery little significance,” he
SBYS.

Iir, Henry, physician-scientist of the Air
Force's Aero Medical Laboratory, helped plan
three mocket experiments that carried monkevs
and mice higher than mon bas ever been.

357

These animals were weightless for only two to
three minutes, compuired (o hours or doys that
could be expected in an orbiting vehicle.

Instruments revealed that Inss of gravity
hael Nittle effect on the monkeys' blood and
heart action.  Most researchers  believe it
wimn't directly disturb man’s circulation, either,
hut he might develop a sort of motion sickness
with ncoompanying digestive and circulatory
disturbances,

OFf the two mice that went aleft in the sec-
o] experiment, one wag normal, the other
Licked the organs of the inner wir, including
the otolithe: Perbaps significantlv, the nor-
nitl miuse was badly disoriented by weight-
lessness,  The other, grown used to a life
without full sense of gravity, behaved better,

Some medical personnel ane fiying weight-
less parabolas in T-33 jet truiners, searching
for additionnl information. One such ac-
quaintance suggested to me:

“1 intend to try it Why don't you see
whait it's like3"

How Feuther Lighiness Fesls

Later, with no =mall misgiving, 1 did. Maj.
Austin A. (Gus) Julian, Jr., a crack test pilot;
took me up in a two-seiater T-33 at Edwards
Alr Force Base. We zoomed quickly up to
20000 feet. Alter Gus had leveled off, 1
placed a package of clgnrettes atop the instra-
ment panel.  Then 1 lovsened my safety har-
ness s | oconld foat with little hindrance.

"Ready?" Gus asked over the intercom-
munication system. He dived slightly to pick
up speed. then up amd over we went,

suddenly I was of my seat and looking
tlown il the instrument panel. The cisarettes,
instezd of floating, rose like & rocket and
smashed agninst  the transparent canopy.
That was the lust T saw of them. Dust from
the floor whirled about my face

“Adittle too much " said Julian, “Let's
do §t aegain.”™

Once more we flached upward., This time
the maneuver was just right, 1 rose from
my seal nod stayed suspended. T felt like o
feather pillowed on a cloud. My arms and
legs floated tranquilly, effortlessly. Weight-
Iz dust swam lazily before my eves.

It was the strangest sensation of my life,
but euriously pleasant. 1 felt vaguely that
something was different in the region of my
stomach, vet there was no nausea or sensation
of falling. 1t seemed & matler of regret when
we pililled out of a gentle dive and T slumped
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hack In mv seat. We hod Dbeed weiirhiless nf] tew 20 paranbolas with another test pilot,
about eight secomds, Julian said, thowsh i Capt. Milburn Go Apt, to getl the remarkabie
comed much longer piclure of weizghtless objects on page 248
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found unexpected trouble,
Julian, to my consterna-
vion, had to make a might
welly landing because the
lelt main wheel wiould nod
come down.  With the
other two wheels nlso re-
tracted, our T-33 raised
g spectacular trail of
sparks ax it slithered down
the concrele runway, For
i TEwW mMOImeTiEs . wi
severely jostled when the
plane spun off the runwas

WEnt

hefore skidding to o stofp.

Harness Protects

But, thanks to an avia-
tion medicineg develop-
ment. neither of us
mjured. Tight sajety
narness, ftted
shosrlelers  andl  alslomen
kept our bodies from jack-
knthineg tito the instru-
ment panels

It 1= far worse to land
a jet on two wheels than
all
tGme Julinn hiod not beon
sirfe Tt e ookl retriect
our gear nnd make a safe
indinz, =0 he
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Every jel Bver sits atopy  the sabject, stall goine strong, went biamme pad watched $elevigon.

. ginnt firecracker In

emergency he can jettlsom his canopy and
trizwer an exphsive charge that will blow him
gat out of the nircraft. Then he
miust release his seat bell and open his para-
chute. A small oxveen bottle strapped to the
e or parachute assembly keeps him breath-
ing in rarefied air

T COmMunE I will
separate  pilots from  their seats and open
their parachutes automatically. O

gadeets 15, inoefiect

il his

devices now Li5e
ol Lhese
a liitle time cliock sensi-
live to atmospheric densily
release a parachute at any height bebow 20 000

1t can Lie <2t o

feet.

Lti-
the ejection [Frobilem

HBut recently increased jet spesds and
todes have complicate
Wind blast may tear awav helmet and oxveen
misk., Seats may humble or spim brelly ot
an jnitial rate of more than 1580 revolufions
per mimule, creating dangerons covehic' G Toroes

Diouglns Arrcraft, working with aeromaecical
personnel, has developed several promising
experimental ¢jection melthods,
that sprouts wings to zive stability against

Ui 18 i send

tumbling (page 268
ST like o far letter H, in which the ||I]=lt
apta

Lnother 15 a capsule

[T necessary, he cin close the Crjsile s
blast himsélf from the cockpit

dadrs and
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His stresmlined cocoon will protect him
arminst wind binst and lessen tumbling.

1t also promises nnother advantage.

A man falls more rapidly in thin air, Soon
he may begin o spin about at & dangerous
rate,  Yet he cammol relense his parachute
until he slows down in the denser air at
20,000 feet, Above that beight the opening
shock of the parachute could break his hones,

Here again the rn|x+u1t= offers pmtm‘lhm
Being streamlined, it 15 less likely to spin,
and it shields against wind and cold. At saie
altitude an automatic parachute opens and
ilonts man amd capsole to earth.  (Other
methods, still om paper, would eject an entire
cockpit or the nose section of an alreraft

But these devices add weight to an aircraft,
and weight redices performance.  On such
matters aeromedics and the engineers try to
work out a compromise.  Many believe some
kind of stabilized seat will be safe enovgh—
if man can survive the Jong free fall

Bailout {rom a Stratoballoon

An answer to that <if" will be sought by
twn voung Ajr Force officers, Capt. Edward
G. Sperry and 1st Lt. Henry P Nielsen, in
ane of the most daring research projects i
the history of avigtion. They plan a series
of six balloon flights, culminating in an alti-
tude of about 90000 feet. or possibly even
higher than man has ever been, At the pesk
of each ascent one of the men will jump, at
which time the balloon will be cot adrift.

As the Jumper horties earthward, worm
clothing and 8 pressure suit will protect him
sgainst the thin subzero atmosphere. A small
drag chute will prevent tumblng.  In sate
air he can pull his ripcoed or let the hig para-
chute blossom  automatically.  Meanwhile,
the remaining pariner will ride their spherical
gomdola down to an altitude of about 20,000
feel, wsing a drag chute on the pondoly for
auhilization. Then he, too, will hail out. A
specially designed parachute will ease gondola
and instruments to earth.

Many members of The Society will necog-
nige the sondola's name, Explover L1 (oppo-
site page). It honors the historic halloon

® Ser. in the Nariowar Greocmarsie Maoasise:
WAty Farthest Absite,"” I“{u.rl.u:u:"_-.. 185, and “=cken-
tific Wesulia of the World-Becood  Stratimphere
Flight,” May, 1935, both by Capd, Albhert W Stevens
Lee alsa "Nathinal Geogrnphie Societyv-U, 5, Arm
Ajr Corps Stritesphere Flight ol 1935 in Bolloon
Foplorer LI {Luuin’hull::l Technical Papers, Sirato
sphere Series, No. 1), published bn 1938 by National
Gengraphic Society, Washington, IN. €

The National Gn:ugraphic E'lrlug;.m‘mu

LExplorer 1f, which set o -world’s altitude rec-
ord of 72,305 feet. The ascent, made No-
vember 11, 1935, was sponsored by the Na-
tionul Geographic Soclety and the U, 5. Army
Air Corps.*

At this writing Explorer I still holds the
record for 2 manfed balloon. HBut Sperry
anid Nielsen are planning their flights for the
near future at Holloman Air Force Base, New
Mexico., They muy exceed even the X-1A%
height dunng their final pacent.

Jumping into space s no new expenence
for these young men. They test and deyelop
eacape equipment for the Aero Medical Tabo-
mtory, Wright-Patterson Air Foree Base,
Daytan, Ohio, and hold jointly the world's
record altitude for ejection, 45200 feel.

Much of the mformation needed by the
services in plinning new ejection techmigues
has been obtained by a courageous Air Force
physician, Lt Cal. John P. Siapp.  Riding
rocket-powersd sleds, he has risked his e
repeatedly to study rapid deceleration.

His enrly experiments simulnted crash im-
pact. By braking to a rapid stop, the ¢olone]
proved that he could briefly withstand a force
43 times his own weight. The shock, loken
from chest to back. did not cause hlood pool-
ing: hence the amazing tolerance.

Pilats also esperience abrupt deceleration
immediately after ejection.  In recent exper-
ments Colonel Stapp has been  determining
how much {oree the pilots can take, and for
how lonz. He also investigntes wind blast,
but he cannot simulite the ertiatic tumbling
of an ejection seal.

( Cantimued on page 271)

Puge 163
Explorer HI, Named Tor The Sociery's=»
Historie Bulloon, May Reach MNew Heghis

What will happen when men Ludl out sl extrenie al-
titurles and Dall many thousands of fevi hefore denser
air slows (hem epooph so parachutes may be apensd
paiely # _

Camt. Edward G Sperry (right] aod st Lt Hemory
P. Nielsen, Air Foree parachutists, will aeek the anawer
with this ballson gondoln, Rigged for fumploe, thes
wear prossurn suits and carey parnchotes snd oxygen
grar, Red tuvlen foveralls simplify tmeking doring o
mmp and spotting afterwand.  Niclsen cxamines his
helmet (ace piece.

The soven-foot sphere of  hstnated glass  fibers
widzhs 1300 pounds with crew and pear,  The name
honors Ecplorer I, spoansored in 1955 by the Nathonal
Geomaphic Society wnd the Ul 50 Army Adr Corps,
In which Capt. Allwert W, Stevens and Capt. Oredl A
Anderson st a worlds gliltude record of 73,395 fect.

L Kathona! Geopraptle el
bndphifiome ti Nad lenid! tlesgrajilild Phsbsgraiter Bubert Fo Alsses
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Aviation Medicine on the Threshold of Space

On his last run the colonel sped down a
3.500-foor rail track at o top speed of 632
miles per hour (page 258). He esposed him-
self to @ wind pressure of 1,100 pounds per
square foot, equivalent o the blast a pilot
would feel if he efectec at 30,000 feet while
flving twice the speed of sound. The sled
briked to a stop in litthe moreé than a second,
subijecting its rider to a peak force of 35 G's.

“Like a Fly Riding a Bullet"

| met guiet-spoken Dr. Stpp at Holloman
Air Force Base. He 15 a middle-aged bachelor
who looks amnid talks like a college instructor,
ns indesd he once was, He tukes g detached,
andlvtical attitude toward his work and often
speaks of himself dispussionately as 'the sub-
ect.,”™  Yel, ot my urging; be pnve g vivid
descriptiom of his sensations during the 632
miles-per-hour run:

“1 felt like n iy riding the nose of a 45
culiber bullet.  And the ‘wind blast? It wis
like having my head caught in a vise, even
though 1 wore n helmet with a face shield,

“When the sled started. 1 wis watching the
ditch between the mils, Almost instantly the
ditch ‘wus nothing but o blur, and then |
hilacked out visually witer two and g hall to
three seconds,

“The rockets hurned for only fve seconds,
and when the sled emerged from propulsion
my eves detected a quick change from hlack
to yvellow. As we entered the water brake,
the light seemed o be silmon-colored.

“1 couldn™ open my eyves ufter the sled

Pape 270
+ When and H Man Conguers Spuce,
Will He Ride Such a Rocket Ship?

Far {rom beliag a tow, this model represents o oserd-
pus sclemtifie proposal tor fight Into spaee. A foue-
stagn vehivle, the ship woul] tower 150 feel wm)
wilgh 1410 fone  Three hoostier rockets would drog
one by obe, lebving only the crew-—tarrving: fourth
stage shopwdl ke a paper dart (above). It would
circle the earth as oo gatellite 1,057 miles: high,

Dir, Helnr Haber, phivsicist at thie Universits of
Californin: holis 8 “capanle™ that a crewman miiht
wer i he ventared autside the satelfite. Thubbwed the
“Coke lwitle,” 1he capanle protect: ngainst bollet-
frst tegteorie dust; It can e maneuvered by jet noz-
alew mt top and Bottons,  Mechankéal nems;: =stmilar to
those which handle ridivactive mateeial, wouhl be
used for work outside the abip,

L. Wernher von Braun, £, S, Army rockel expert
and a developer of Germany's V-1, desizned this four-
fool-toll model for 4 Wall Disney lelevision series,

i Syyiiisil Cleojpimele Beleij
ik iy Laale Naeden, Mellinal Geaigraidile ¥i=®
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stopped, so 1 pushed the evelids up with my
hngers and found that 1 could not see human
figures, although | continged to see the salmon
color, I thought | had suffered detached ret-
mas, but when they laid me down on my
back my wvision graduslly returned.

“1 found my=ell discussing the run in re-
verse—decelerntion first, rather than accelera-
tion. 1 couldn’t narmate what had happened
in chronological order."

Colonel Stapp smiled good-naturedly when
I asked him if he suffered from the jitters
before his sled’ run.

“Oh, T slept all right the night before, |
alway= do. Perhaps its because | know ex-
actly what is going to bappen to me!"”

Pilot Is Here o Stay

With so many human problems piling up.
why doesn’t military aviation et frail man
out of the alrplane? We live in a great scien-
tific age of puided missiles, Let's mike pvery-
thing Eutomatic! )

But this just won't work. Sciemtists point
out that “frail” man has a much greater toler-
ance to vibration, shock, and tempernture
change than does an electrunic brain, Man
also bowsts another advantage, summed up for
me by FEidgar Schmued, vice president in
charge of engineering for Northrop Aircraft,
Inc., in Hawthorne, California:

“A day is near when in many types of
manned aircraft the pilot will be monitoring
imstend of fAying the aircraft.” he said.
“INevertheless, the pilot is not being replaced,
because he is still the finest emergency-control
yalem ever devised. Aoy avtomatic device
can only perform within the limits designed
into it. Chtside of their prescribed perform-
ance, nutomatic svsiems are helpless, and it
is then that the human brain shows the vast
superiority miven by its Creator.”

Not all of aviation medicine's prablems
concern only military personnel.  One may
nffect yow, aml the aeromedics constantly
seek ways to protect you from it

In a word, the problem is noise.  Airplanes
have always made a lot of it, hut they will
raise even more of o racket In the future
New jet engines with powerful afterburners
generate 150 decibels; o fury of sound equiva-
et te 1,500,000,000 people all talking at
once (page 265).

Nothing in man's previous experience ap-
proaches that intensity. A hvdrawlic press
creates 130 decibels,  “This may seem com-
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Wherever possilide, the military routes et
Hights away from mesitdential areps near alr.
FIRAE Blast fesces and pits help, deflect
sround nolse upwiard. But gs yvet little can
e done to muflle the enpine itself.

Ahe stntlering sonic boom alst moy con-
cern vou. \When o plane passes 1
strandl barrier, 1f crcales povwerful shook waves

irougn Lhe
(pape 2049, If the plane s low enouel, the
waves lut the earth.  Usually they are heand
ns two explosions, one from the front of the
plane, the other from its tal swrfaces

In some areids, principxdly in the West
windows have been shattered and chimneys
damaged by the booms. Concetvably they
mirht hort sardroms, But the chance of direct
|f"_'i|'=|"_'|' to humans or animals 15 remote,
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nn-made thonderclaps in order to eliminate
e Wright Air
Drevelopment Centor recently exposed them:-
selves to pooms in the deselation of Cah-
fomii’s Mopve Desert, They were working
LRInst  Hime,

the nnnovance Personne] of |

Until recently the shock waves coyld be
created only by power dives. Generally the
direction of thess waves coule De |||'|-_'I|i|_'|;|;'|:i
pilots conld “aim” them at uninhabited sec-
tions.  But new hohiters, such as the F-104,
will By supetrsonic in level  flight, creating
continuous shocks Detienth their ot

The: Air Force now concludes that these
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Navy. There is just no way Lo escape it, as
Luis Muarden aned 1 found out for ourselves,
We were puests of the Navy for o week's
Atlantic cruise abwoard the carrier MWidwaev, o
45,000-t0n molsle nirport.

The men of the M were conducting land-
ing gualiication tests for jet pilots. Sleek
Banshees amd Cougars circled about  and
plummeted down to the deck hour after hour.
Catapults shot afreraft off the bow seconds
after they taxied into positmon.

Everywhere tornadoes of sound  whipped
around the deck crewmen.  Near the island
superstructure, where | stationed my=sell, the
level ot dmes reached 125 decibels.  But 1
knew that the catapult orews, who must work
directly beneath the jets, endored 135 1o 140
decibels,

Helmers Can Be Too Blissfull

Some of the men wore experimental noise-
reducing  helmets with  thick, built-in ear
muifs (page 2630, 1 tried one, snd it gave
hlissful protection. Perhaps: oo much, sev-
ern) crewmen said.  If your hack is turned
to a taxiing dlreralt, they pointed out, your
ears may pot wamn of it approach.

“But we miust have some kind of helmet,”
a grim young deck officer told me. “Neither
the Cowmmnr nor the Banshee has an afler-
burner.  Imagine what it will be like when all
oy planes have afterburners?™

Lung caposure o exirems noise tends to
mide moen fativaed, tense, ond irritnble. This
is particularly troe of the catapult crewmen,

[ approached  one of these voungsiers at
the close of 4 grueling afternoon gualificatinn
poried].  He was shumped on the citwalk that
rim= the flight deck.

“A rough day for you,” 1 ventured.

‘Rough!™ he exploded. =1 feel lousy! Ti
even the captain 50 much as {rowned at me
now, 1'd kick him over the side.”

When T left. he was siaring morosely at
the sen.

But the flight surgeons will come up with
an unswer Lo this lads discomfort, just as
thev: have solved many other thomy prob-
lems.  In dolng so. they hove gained o respect
bordermi upon veperation from the men in
their care.  “Doctor™ to the pilot and  his
crew means a4 wise friend and confidant who
share< their danger.

Flying as créw members, all surgeonz at-
tuched to squndrons log the same number of
air hours required of pilots, In addition,

The Nattonal Geographic Nlagazine

Navy sky doctors receive pilot training, but
currently are ot permitted to selo.  The Alr
Force gives such tminlng only to doctors ac-
copted for n five-year intensive course of
specialization in avintion medicine.

There are some exceplions. Regulations
permit each service a quota of about 15
phyveicians who are also rated pilots,  These
chosen few sweat out the same traiping, in-
cluding jets, given combat pilots.

Fhight surgeons not only take their chances
in “hot" aircraft; they are quite willing. in
effeet, 1o swallow thelr own bitter pllls. They
ridde centrifuges, sufler explosive decompres-
sions, anid ‘eject from airerait, all for research.

small wonder, then. that when flight swr-
peons speak, their wards listen with respect.
“Doc™ gives his pllols and créwmen a very
careful indoctrination in all the problems of
survival. He answers their guestions, sees
that they receive training i the wse of equip-
ment, and keeps a vigilant watch over their
health, including mental attitudes.

Surgeons have found that a pilot’s early
backgroumd snd the motives that led him to
seek flight training are of critical impartince
in his saccess or Gilure.  Research psyveholo-
eists have developed muny ways th test pro-
spective pilots. Their ideal type is a young-
ster [rom a large family who enjovs bodily
contact sports, builds and drivis “hot pods,”
likes all kinds of people, believes in some
religion, and 5 daring but not foalhardy,

Avintion Medicme Onee Scorned

Perhaps it was inevitable that aviation
medicine, becavse of s strangeness, had o
fight for recognition. Older ffight sarpeons
told me they endured for yesrs the derision
anel scorn of many physicians in prvale prac-
tice who thouzht flving and medicine had
nothing in commion.  Even within the services
there was little understanding or appreciation.

Muaj. Gen. Malcolm Grow, first Surgeon
Genernl of the Air Force, 1s known for his
pioneering in aviation medicine. He spon-
sored and built it within the Army when there
wits no separate oir arm. At ench step he
faced limited funds and stubborn opposition.

“More than once they taunted me with,
‘Grow, do vou really think the airplane is
hete 1 stay '

“Avintion medical personnel were outside
the pale.” he recalls. ~We were thought a ot
of crazy guys with our heads in the cloads.”™

But recognition, when it come, was doubly
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Aviation Medicine on the Threshold of Spuace

after severn! moves and two world wars, the
school occupies space in 41 different building=
at Randolph Air Foree Base, Texas.
Through the years it has trained approxi-
mately 5.000 fiight surgedns, including many
Navy doctors, for the Niuvy did not establish
its school gt Pensacdiols, Florda, until 1939,
Air Force purses, medical technicians, and
physiological training oificers, or equipment
specialists, attend a branch school at Gunter
Air Force Base, Alabama (page 266),
Randolph's yvoung physicians, {resh Trom
civilian mternships. labor long hours during
an intensive nine-week course, graduating as
aviation medical examiners. Then they must
complete a0 vear of supervised field practice
hefore winning the coveted title of (lght sar-
pean.,  The school also offers réfreshor and
advanced courses for semnor flight sureeons,

Where Drecamers Are Wanted

General Ogle, the Air Force Surgeon (Gen-
eril. helieves research necids more “dreamers,”
men with minds unfettered by medical con-
vention. He has such men atl the School of
Avinpon Medicine,  For prool, just consider
a few of their research projects.

The Indians of Peru live and wark In thin
Andean air ghove 16,000 leet, Obviouslhy they
adapt o, oxypen dehciency-—-but  precizsely
how?  The school. secking answers, his (-
nanced  studies by Peruvian  scientists, anpd
it sent three young physicians to join the
Foaliams as goimes [HEs i experiments,

A vlass lens concentrates sunlicht, ereating
heut. Wil the leas of the eve concentrate
plare from an atomic bomb, burning the
retinn?  School research found the answer—
ves, it will—and worked oot safe distances
wrid other protective measures,

Mental stress decrenses your normal nume-
ber of ecosinophiles, a wype of white lilood
cell. School scientists pondering this fact
ashed themselves: Will blood tests hefore andd
after flights reveal pilots who are particularly
subject to strain®  Apparently the tests detect
these men, but research continnes,

Can we prevent or lessen airsickness? Doc-
tors take volunteers on rough air rides, koown
as “bump runs.” and experiment with drags
Ly comtrol nausea,

Will other drugs keep pilotz alért and effi-
cient despite fotigue?  Volunteers spend hours
in Might simulitors under medication.  Some-
day, the Air Force hopes, pills may help bring
exhausted flyers safely back to their Luses.
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The school integrates its work glosely with
thut of the Aero Medical Lobovatory, one of
the many Tacilities of the Air Research amd
Development Uommand. This laboratory also
comducts scores of research projects, most of
them wimed at egquipment development, and
helps plin the experiments of a special labora-
tory in’ Alaskn, mointained for studies under
conditions of extreme cold.

Long. ago the Alr Force school outgrew
present facilities.  Brig. Gen. Edward ], Ken-
ricks, its commanding officer, savs 4 new
$8.000.000 home soon will be bullt st Brooks
Air Force Base near Randolph.

Navy physicians. unlike those of the Air
Force, receive flight surgeon rating as soon as
they praduate from Pensacoli, Thelr course
of study s Jonger, lpsting 27 weeks instend
of nine. Since opening in 1939, the achinl
has presented 18 distincrive witigs: o nearly
2,000 fledgling surgeons.

Capt. Julius C. Early, the commanding offi-
cer, hiwl a word of warning as | began my
visit:

“You may think vou see a duplication of
offort between our research -and thot of the
Air Foree.  But look at it closely, am) you
will findd we olten investigate along converging
lines of pursuit. In addition, each service his
somie probilems of its own that require separnte
investigation,”

Schools Work in Close Flarmony

I elidd take 2 close ook and found that the
Air Force and Nuvy faculties confer often on
methods of approach, cheerfully swap their
sevrets nnd discoveries, and exchange lecturers.

Capt. Ashton Grovbiel, o jormer Hurvard
instructor and one of the Natlon's leading
heart experts, directs Pensacoli's mudical re-
search. AL the moment one of his most pross-
ing problems s nofse.

The Navy, workine with the Centeal Insti-
tute for the Denf at St. Loyis; ts huilding 3
mobile acoustic laboratory to ke aboand
cartiers.  There the [nfernal racket of jets
will be recorded amid analvezsd by its various
irequencies or wave lengths,  Scientists will
check porsonnel for effects of noise exposure
and experiment with new types of protection.

Noise-harmssed carrier men have imvenied
o limited numbeér of hand sigaals for com-
munication. But for vears the deafl have héen
able to “talk™ easily with their hands;  Cihio
State University scientists will tryv to develop
n simiplified version for carrier yse.
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Pilots, ton, must live with noise, both from
their engines and from transmission difficultics
in their radio frequencies and equipment.
Under such conditions, what wuords are most
intelligihle to them?

Scientists from Ohio' State. working nt
Pensacoln, give nbout 10,000 word tests each
yvear to air cadets. The youngsters sil in i
niise-filled room and record what they think
they hear over radle heardsets,

To dute, 60,500 words have been studied.
Armed with this knowledge. the umiversity
wordsmiths are developing a strenmlined lan-
guage free of poor intelbhgbiity.

Mo Time for Tongue Twisters

Cme =cientist told me that o jet pilot travels
[25 feet in the time it takes to say “top.”
The tflver no longer has leisure to puzzle
OVET MESSAZes.

Basic research at the whool is throwing
new Hght on mysteries of the Dlood and heart.
UTtimately these projects may have profound
significance for the public.

Anemin, n deficiency in red blood cells, is
an okl scourge of man, Sometimes it is doe
to lack of iron, and iron may restore the cell
substance. bt not thé count, to normal.  Yet
the Navy has discovered that it can increase
the number of red cells in rats as much as 13
percent abiove normal.  The animals are given
protein-free extruct from the blood of anemic
animnls.

This project, undertaken with the nid of
California Institute of Technology, may one
day help Ayvers breathe more easily, for red
blood cells carry oxveen,  But it may also
lead to a new treatment for aneman.

In related work, the scientists are lnbeling
these additional red cells with radwactive
trncers.  They want to find out if the spleen
i stimulated to manufacture the cells or
merely releazes some that have been stored.

Captuin Graybiel takes particular pride in
the school's new  veclorcardiograph, Thas
complicated machine projects radarlike pic-
turts of the heart's electrieal feld. Three pic-
tures are shown simuoltaneously, one for each
of the heart's dimensions.

Conventional electrocardiographs, such as
your doctor’s, give relinble information, but
Niavy doctors believe this new technigue will
e able to detect some heart ailments much
varlice than before. It should alse help to
determine the effects of certuin siresses en-
countered in flying.

The National Geographic Magazine

Through persomal research Caplain Gray-
hiel has demonstrated that varyving G forces
can subject the flver to hewildering illusions.
For instance, he might see the Washington
Monoment bend like n reed In the wind.

Here apain the otolith, so important in
weightlessness, is the wvillain. I a subject
seatidd upright is whirled at moderate gpeeds
on a centrifuge, he feels that he s changing
pesition,  Stationary ohjects bppear to shift
location. Gravity i3 felt as a force pressing
upon him at an angle from the side.

Captain Grayvbiel gave me a ride on his
centrifuge =0 [ could see for myself how dis-
concerting the phenomenon can be. 1 sat
beneath 4 black hood and fixed my gaze on
an illuminated vertical bar. As the centrifuge
gained speed, my chair seemed to tilt on ats
side, even though 1 knew it was bolted firmly
to n platform.  And the vertical bar, just is
frmly fixed., promptly tilted ot an angle!

My eyve, like my body, had been foobed.
The same thing may happen to a pilot dunng
changes of accelération. He suffers what Cap-
tain Grayhiel ealls the oculogravie illusion,

Other ear organs, the Muid-filled semicircu-
lar canuls, also ploy tricks. A child delights
in turping about in a circle and then stopping
suildenly to watch the room whirl around.
The younpgster escites his semicircular canals,
and they require time to return o normal,

This illusion is anything but delightful to
a pilot snapping ouwl of o series of Tast rolls,
Fixeil olijects on the horizon seem to =il off
into space——the oculogyral illusion,

Box Takes O and Flios

Captain Graybiel investigntes this phenome-
non with 4 Link troiner, or cockpit mock-up,
that revolves on a pole. | volunteered as a
subject, and again | rode in darkness, this
time staring intently at a hox outlined with
tiny lghts, As the trainer beaked to a rapid
stop, the hox soared up and away like a hird,

Subjects for the captain’s eerie rides include
deafl persons who hive lost the inner ear's lab-
yvrinth, Slgnificantly, these people do not ex-
perience the llusions that plague normal men.

S0, in schools and labortories, in fast jets
and high-flving balloons, the men of avintion
medicine continue their quest for new facts
and pew methods, At times their problems
seem insyrmountable, But they yearn {or the
stars, and each vear their work carries some
lonely pilot to new heights on the vertical
fromtier.
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Fodnw-we'd probably: have gotten o tonialto
juice rubidown of an ammonin rinse, hoth of
which are considerably more efiective, but still
not completely puriiving in cases ol extreme
situration such s thos.

Vietimy Banished From Huotse

lhe lye scap helped some, and alter our
rlothes had béen bured amd we'd heen dresse
in rapeed overnlls which could be Hilliil.ll:l_'r'
disposed of, we st on chapping Mocks down-
wind of the house ond picked listlesslty at
plates of beans and pork chops., That eve-
ning we were bedded on the downwingd  poreh
with burlap lor covering

Perhaps this assault

which we ronsidered
unprovoked, as well as the foct that sKunk
pelts were bringing from 32 for those with
the wide white stripes to 56 for the nearly
all- Ttk imto  huniers
of the skunk,

We loeated the den, consulted
ancd after the hirst cold snap had
chunks into their
modersteld (they sleep lightly and rogm on
nivhts), we

q) FELALLREERLS LLLE EIi'Ll S

old-tmiers,
=ent the

burriiws  until the weather

WL lug down o the mastes

Ly d coiart

Coutiously we covered the bundle of hali
sleeping skunks with loose earth.  As
||l|l-'.|;'|] S frase Lij» throurh the loam. we dis

The National Geographic Magazine

Z2-caliber rifle
There were eight, and they made us 524 richey
Then there was the skunk fat to be rendered
anel Kl as

Viklay we'd be hard put to get 35 for the

patched the animal with n

cnld medhicine,

eight skms. A< Torf o ool remedy, we'd soonmer

tar and fenther our chests

The -vight happened to be evenly divided
as to sex.  Dnoall the dens into which we suli-
secuently pried, there was g near-even rati
of femiles to mules, though some naturilists
maintain the muale skunk winters with o bevy
of females. Those we hnve found have always
seetiited o us to be family sroups. In the
event of An open winter, owever, such grougs
i [or Father Mephitis
something of 2 Don Juan, usually takes his
family obhieations hehtly

W' "| |||' |]__="-11_=r:-|-|]

“hild of the Devil™
The skunk’s

relers to 115 nolsome weapon of defense
Latin  m .:"'J'H..'.I" MEms f

scwentihc name, modentilly
T
=13k
An old
French-Uwnodin epithel lor skunk 3 enfond
du dinhile, or “chald of the dewil

In the pmme Chichieo, givien brst o the rivet
apgl later to the city, there i recognition of
the skifik 3
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Algomijuinn Se-kaw-Ruwan,
mexning “ploce where the
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{ The shunk
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Bluffing a Bobeat, 8 Spotted Skunk Upends Himscli

When hunger gripn the wildern e predatoss may risk an evil doos:
E If | [ I Jdameer 1hreEnbt | st titd sbkaik m: F i
b med I el into the air und bieistle s tndl.  Thi¢ animal ean hold
Fi n&Ee 107 F =R I ki T el '|:i:-'.:! Cr=ETE. KEisw e b wsaialls
1) with- all o 1{ o the  arormd

wizer Peter wenit naked to the bathroom for the statlon
a scruhbing. ckunks

While the striped skunk stamps 1ts feet o
s Lo

unigue habit of standing on

TAYE IO
|||'-: ptesl Lo ik
relnlive hos a
s |.ll'|'|ll'! |.|-.-
waluralists TS [
sny that thoush this mdy be a waming. the |
spotted skunk (Spiogals) '
playing in this fashion
The skunk

commonly foumd i Mesic
Vimiericn, is the most un
Vhout ns larpe
L e

warming, o smaller
L% consindinuds

i vounester showinge off {abow

sOueaked nasem
has heen olseryved
sk and

1||_r-

Frane= poseil [ BMe pa i b, moOre
and parts of South
kunklike of the tribe Ay, Fox
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Last fall, with the moon
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with that pecuhor rolling exit which identifies
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Sun Franciseo Traffic Gives Wide Berth to a “Headless” Skunk Roaming the Strocts
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¢ bead caught inside a W can, this unhappy. creatm paderedd nocircles untgl an SPCA pmmt removig
e hebogear. Much (o the agenl's reliel, the aoimal peoved oo b 8 de-scented [t

iy
W T L o ,:':
ﬂ-"".r ﬂ‘ “‘H—
* - - - :

£ e

il to Keepy their stomachs comfortably fllied They lenrned bow to smell where the fool

Al this timeéein the lite cvele the mother ish turtle Teft such o strone scent while lavine
skank s constant search for food takes her  her evws and how to die them out with a.'u.';."._'._
abtoad during daylight, though she prefers  powerfol front pows. Side trips were made 1o
o humt only at might. Snakes. grasshoppers,  the marsh for froes, and an areument was
crayiish, beetles—aun endless variety is pre-  likely 1o ensue as to who was entitled to what
sented] the voungsiers (e 2830

1

stx-weeks the voung bejmn making short lhey left their naked paw prints where min-
torays with their mother and spent some hoors  nows had  been trapped by receding waters
vach iy frolicking: like Kittens at the den and they learned which SlUmps were rotten
tirance.  Soott their education began, enouzh tn hbuuse beetlées and insect larvae




291
Fhey discowered how to lurk among the rshes
in which the blackhird had built its nest, and
perhiips there 15 the réason you beard o bird
cry oat that nieht last

From Kindergartien in lite spring to college
m the avtumn, the mother skunk teaches the
vioungsiers everyihing she knows
the first snow falls. and beetles become scarce
and frogs have hibernated, the family moy
roadd o hemhotrse or perbips even move 1h Lie-
peath the toor of the roust. Bul
chicken honus well de-
served for the constanl pressure the skunk
:l:.L'lll- on rEt, mouse, and msgct |'I'I'|'.Il|.J_'|1|I':|'I"=.

L8 the temperature dips o tofthern States

SHMmefr

N hien whien

coaint EYLUTN

chickirn ouy hs [

the skunks make fewer forays, aned g1 last,
as winter clises in, they oo below and sleep,

Blut comes g southero hrecee pod s waeniih
erlees down the den below the frost line; then
the skunk ventures forth Lo Iramp olil trails

The National h'-.ul_vll'.||;1||i|. "'l.].|E'.|..'i|||.:

and perhaps et 3 showk before gonkz back 1o
sheep for another owenth

My personal experience with skanbke during
these brief winter expeditions woold di-
cate that the anmmaol s neither so alert oo
s indiznant ot heine aceosted then as durimg

warimetr mosiths,

Teeth, Ton, Used as Wenpon

My voung Labrador retriever Ace scooped
up i besmo il black skunk diormg one Jaau
nrv thaw apd inststed on bringing it to me
Instead ol spraving the dog, the skunk rolled
i it loose skin amd fastened i< teeth mio
Ace’s solt upper lip. Nothing the dig hasl
ever retoeved betore hnd bitten him, =0 he
dropped the skunk and retreated—or which
| was immedsambly prateful

My lrish setier Patsy. wige in the wave of
skunks,

".|.11'.!I'1| within 1w [1_'|'I i one betlore
cilher was aware of the other's presence. She
troge: on point, and the skunk did hkewse

Thew stood motionlesz for several minotes
Chen, as i by agreement. each inched Back-
wird ever soocautiously, and
drntled them they torned snd went aboad

hunting as if nothing hadd

when fve fesd

.
.

their business ol
happened.
skunks brought into close proximity 1o man
al aon early age rarely exhibit bellisérence
Liisorge
speiided, director ol Milwaukee's zoo, usually
heeps all restelent skunks deodorized, however
sinice one of a hitter of seven: broke fmith and
af oll times, during its frst Bpesrance oun
speidel  wns handine the skunk
to  announcer  (ordon
youngster leveled off and let go

bt excEpl occagionally 1o Strangers,

Lelesi=ton
Thomas when  Lhe

The deadomnzing operathon is a simple one
which any veterinarian Gin perform, prefer-
ably while the smmmal = very vouni.  H han-
dled regulorly thereafter., the skunks become
as docile and aminble as Kittens.

Tame skunks can be Repl indoors, since
|':'|-|'_I.' He :|.l-llII.L|||fl. eHsy Lo homl=ehirenk. How-

ever, they would much preler quarters out of
Commercial dog and ent foods, cereal.
meal
o] fur Mlepdutis,

IIIlllr—

hrrend practically any edible thing is

Squat Skunk Sports an Oatsize Fur Coal

EoiMEsE  EscE  ERILLELE 'II:|I!I' | FOIED iRy '-_I-:'_':!!-_' I_n':r_

gnckee stch Ernddee alinses pgs

With

mall sars. the sEunk resembiles 11y wopsel

A aska silile ol

IHHEE ITrTEn ||I|Irlr1'|| 1NN ELE & " Draady '|:II':-:

o] mmdl relatives.  Long caws eoquip 6 Tor digging
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Tor sirinlks on SNoew York's
mnke Dim Jrowss e cradied in paws, this voung

vwenue, Hamesses have to eetles in d bed of

e shunk, e

nioriunately, owner:
some  deodorized kunks have
alowed the amimidds to waneder
uff, to become wild aeal [1e
reft of  Lhedr spray wcuns; Chey
nre os helpless agamst olthck
a5 soldies enl unarmed nto

Fur (gt of PFashon

I -|| l !ill |.|I| [ '_=_!|_|'.
L LI il (UST A5
| ||||||'.| | iqde

ment thacted laws requirine thi
speCHie fabeling of fuar prodoct
retarling at 335 or more, skunk
(O =0 .|.:|:- caie B mirked
tancier names.  Early in
AMephitis assumed o new
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Raby Tioll Rides the Buggy, Barbara Provides the Push, and Jommy Guards the Rear

A et shunk can e trainesd §0 wear @ harmess and De wilkesl an 5 feash,

Willte, mmesert o A Anclie wenther siation, ©ol

cid  WOllling i im RIng thEbaneels  sapimetbaes L

Crocketl enize, which set the Nation's small
iry to fghting imaginary Indians, wils respxm-
sitele.  Cusbckly exhausting the supply of coon-
skin scraps o make the low-priced frontier
caps, manufacturers began dyeing and usmy
other furs, inchuding skonk

Even when the skunk's ftur brousht good
prrices, and even whin in Some areas a hounty
was paid for itz scalp, since some thoughl
the animial was spreading disease. these in-
ducements rarely made senous mmroads on the
gver-nll skunk population in the Linited States.
Hut miny fall victim o speeding cars,

Farmers, particalarly those with duck. and

s W iteam
fanclnr taloes bels de-scented ped on the subsway : he alwavs gel
{irEEETs

raviel aliiat e waorld
1500 miles of the Sorih Pol A hew York
noseil, Youny Barbara Fox finds Jinmy an
b ride in the calrmiigs

1
e §

fish ponds, have special reason 1o respect the
Httle black-and-white animals, Epes of
ping turtles, those relentless enemiles of pond

=110:1 0 g

life, are a chotce item in sktink diet.
Resourceful as the whiteqtailed deer, un-
nhashed as the porcapine, proliic enoagh and
gl to live benwith the doorstep of oivilegi-
tion where insects, its principal farve, abound,
Mephiti= ha< o better chonce than moany oLhe
amimials
[hat's Just fine with, me LSS VETY
 ckunk or get.a whifl of its feral
' remincdied  tooonnd my own Dusi-

for survivil

brmc | sew
stench
ness—pa sure way to keep out of trouble.
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[cnsierg kowals, adpisthile evepoeces

J - 1
20375, Batterypowercd sudiiel, willi

singlo-clement lenses, $12.75,
Ask your dealer about
small down payments, casy terms
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hope. Mew (istance selectog
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SEE “'KODAK REQUEST PERFORMANCE"
voo WEDNESDAY EVENINGS—NAC-TY

Eastman Kodak Cﬂlﬂpﬂl‘lr, Rochester 4, N. Y.
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