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URDEEP FRONTIER, 1

geenns. hos alwive been o domadn of

e sttheurtnee

mystery. For centuries moan  Lurned
awany Irom an environment so impiacably
hostile, and in his mythology he populated
its drowned reaches with fearsome creatures
Even when man ventured holdly upon the

-

suirface of the oceans, he shunned Hhe .i1-||l".|--

\"«._M T
Military opportunities finolly lured man l ‘.-S‘I" J,ﬂ-&
deep beneath the surface. His vehicle: the _1\. M f’_/}_[\s i _[_,

subimarine, a formidable wedpon o fwo

Wﬂl:uluhjt;:‘:-ldt-.-L-.u'a of uneasy peace following GE (:_t) (_J}IGX,PL{__\J[:

World War I1. United States noval technnl-
oy gave the fleet o new Kind of subbmonne—
fast, deep diving nuclenr powered, Within
e=s than i decade our Navy wias projected
into a mew and virtoally gnEnown environ

ment. Submarings had been limited to the ! / ] .
upper few hundred feet of the ocean; now 7 res Zer.
they ranged to conswlerahly greater depths,
mto a lronter where our oceanographic

knowledee iul not Repl pace with the swift
development of shipbumlding technolooey

Tragedy Strikes Pride of the Novs

That inevitable lag was painfally drami (

Uzed on Aprl 10, 1963, when USS, Fhredlier h a l le nge

fright} inexpticably sank in 8,400 feet of wa

ter 2600 miles off the New England cojs
Chiresher was the newest of the new, the

By JAMES H. WAKELIN, JR.

first of a closs desiened to And and destron

oglher subminnoes 1n the (eep ofenn. She was Axabslunt Secretursy ol 1he Ny
the most advan el nuclear submanne Amer far Rescarch and Dyevelopment o
win science and tec hnology could prodiocs ristee of the Sotiomil Generophid Societ

the pride of the Navy and of the men who
served in het

Like all =
fuliv selected and rigorously trained. They
wert prepared tooreact tnstinetively and ef-
fectively in the event of an emergency:. But

IMNATIFEES, NEr nien WwWore care

something happenéd shortly after 9 nm. on
that April morning that neither training nor

cournge could cope wilh

Lia> -"'--':n'_'l'-lu'i"g-' o suriace vessel working
with Threslier on her test dive, received at
913 this message via underwater telephone

‘Experincing minor difficulties Have pos
Hive gp-nngle. Am attempting to blow. Wil
keep you informed ™

The world does not know the exuct nalure
of Thresher's difficulties. Four minutes later
her last. hadly garbled message was heard
aboard Skvierk. Woatch staniders belleved
thiey hedrd the words “test depth.™ the sub-
maring's lowermost diving limil, Apparentiy
[ hresher was mosenious trouble and heading
toward the bottom







Bathyscapl Froeste i
this beautifully clear gietun
u=InE a tdeep-sei caumera di

eloped by Dy, |
Eilperton  witl i B R RN

Lreoftranbe Soc ety support

Every resource of the United States Navy was thrown into
the historic search operation that followed. Every Aeet unit that

conilil be sl wie made available Bul EYVEN AL we rushesd -.|'_|!|-.
o the area, 1t wias with the hitter knowledge thal rescue ancd
recovery ut that depth, if she lay on the bottom, were impossible

with existing technioues anid eepipment. Mseither the Navy nor

dnyane eize in thic country or fbroad could do the jol

The Navy, | can assure vou, had long been aware of the EF I
between aperational .|||.||-ili1__. of 115 ships aod our understand
Ing of the deep-sea environment In 1959 we had embarked
LEPROTR G LETEYEAT OCCRNOETARNC prosriom—awe coll if TENOC L0
|l|"'-'ql|L' the Navy with a MOTE | ||:!:|:.'|'|:|'r|-:'|_'|' understandine of
the oeean, its submerged boundaries, its properties and PIOCESSes

L hie TENO projecl soon FI T asl At o0 o lareres NIFOE EATT
severidl of the Federnl arencies havinge responsibilities in the
acenn enviranment were directed by President Elsenhower, and
subsequently Presidenis Kennedy and Johnson, to prepare aond co-
ordinate the far-reaching National Oceanographic Program. A
permanent group, the Interagency Committee on Oceanograph
was estnblished within the Federnl Councll for Seience wnil
Teehno L} and 1 was |-ri'.i g to beéecome [is first cha FITLILD

Unlortunately, knowledse of the vast and complex ocenn
cannol be developed ps rapidly a3 we can design and build new
submarines. While the council mobilized national MESOUTOES
behind its urgenl program, more and more noclear submiirines
had joined the Qeet. When Thresher went down. our-onh R
wos that we contld find the hull and learn the cause of the dis-

ster—ar even that hopee wis shim
Hathyscaph Brought From the Pacihq

Phe buthyscaph Trieste, the Navy's only vehicle capable of
sarvivinge at the depth where Threshe .|'.-.|||!.|-.||| el Wik T
diately ordered from San Diego, Californin. She traveles] aboaryd
in LSS0 {Landing Ship Dock) through the Panama Canal to
Boston, then was towed by another viessel to the site J".'-'IF"_'L'.'F'-
carrying special underwater sound gear (sonar), rescoe ships

vage ships, and even other submarines were dispatched to
the scene 1o ass<ist

Eairly efforts songht clues that would narrow the seirch grea
Sorar scanned the bottom for questonabl bumps™ that might
be Fhresher. Ships combed the sarface {or rehris or ol <l ks
walches were mounted around the ol B o listlen for any un
usunl nenses beneath the seq

1||||l-.'|. I-'.Ill'l.'.. illl'-.'.!"-.l'r. LA tnnst |||. '|.| L aren ||-.|.II: |Ligs il
equipment thot appeared most iromising were still under de
velapment by scientists and engmineers workine i the national
PN OET A1 ropgram. | he :""n..:-. A [|_-I|r_j_:|'_' -.I|||.-_ i HEISE O
the nature of the equipment they carry, could assist the search
n onlv a limited muanner. Research eralt—aur o |-:-_|a|_'|':||||-:|.
ships—were the vessels most Cap thle of investigatinge the area
il the way o the ocean Hoon

Fortunately, one of the newest of these ships, Abtfantas Il was
immediately avatlable. Cperated by the Woods Hole Ocennn-
graphic Institution, Atlantis IT had {ust findshed sea trials and
wis preparng for an expedition ta the Indian Ocean. She wis
ntted with many of the lntest instruments, including o precision
depth recorder with which we hoped to trace the telltale out-

e ol Fhresher as she lav on the botton

1



Close bt hand, to

were o palr of our latest

eraphic resenrch vessiéls, Conrad
Both responded immediatels

withun bours after the Lrao
ich had only recently been ag

part of the national oceanoerapbin

MNIVY O ennn
and Geifliss
Thus
capabiiite
cuired o
progerim were ready to ur
To mobilize all capabialities.
W. Anderson, Jr., then Chief of Naval Cpera
thons, immecliately set up o lechmconl advisory
eroin, headed by Dre. Arthur E. Maxwell of
the Offfice of Naval Research and
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iffered 1ts hest
nnd nstruments. I met with
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wlertake the search
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Uwiys heartwarming
when working in uncertainty und dificulties
1 he advizory group quickly reviewsed eari
aluated

pared a palnstaking search program, contis

sEarch acusvities, es lues, anil pre-

:!.I.I_'r revized on new information from the

wred of concentriasted effort—ap 10-mile square
Wthough we had the best of whil wae
WS t The Th
ragedy chramiabized focts thnt oo bew of us
want to be reminded of: We know
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LG eI ane oLl
[ace and under It;
bty
few hundred feet b

() Ajxiren 1

avaliable, 1t enough rred i

oo little
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iritations m workimeg on Jts sur-
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bor doing useful work ot more than o
elow the surface
~;ni|-!r.-  thing as
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navigation :'-ll-.l'*| eeviord ws OWr svstenis

AL e
withiin an

cottldn'| Lthat we were at a4 siven

piainl error margin of 300
[his 1s unimportant when vou are looking for
sopmething on the scale of Boston Harbor, but
it ragicdly becomes important in lookine for i
| U0-vard -long

al ereat depth

wbmarioe hull bvine ol the

|I||[r||!|_

Conmmeen Stravs T Currents

above
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A selected area, our problems were just

ning, Lowering a WS
eijuvident to g man io o balloon, 4 mile and
a half above the earth, unsure of His own -
sition., trying to drop a fishhne throueh a bliz-
o a-swimming pool, Céean curments
[rom o long ciable
bottom, In

Lhid the coomerd 15 any-

LTl

CHRMEra nangng

;=:.I:-|'. |
eviery which way before it reaches
b’ uate .IL.l'.'-.
where but directly below the
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Hlere
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Wenin, our probiem wos indk

We did not know enough ahout
nred o e able to distin

delinitely htftween normal instmimeend

readings and readines that might represent

JrmeEthine foreien on the bhottorme For exam-
ple, we didn't know what 1
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|||' noETrEl hack
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was there any pre with i
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sturmial from o submaring on the boltom
.Ilullll. Linl
its lrmutations,

L) ||]|'

ecen with
basmi

kel thint the commwta,
would hove to be oul
CAITIETS
such depths wits due ta bt
TR i, Lir. Harold E. Edeerton of 1
Mupsan wrtts Institute of Technology, whose
b owiis erants from the N

tiomal GeoEraphic Sociely,)

extstence of usable 1o

'.'I.IIF|--L v er

|_'-I_ || Il'.--;--l.'ll II.".

{hur best evidence came in photographs of

rlebirs on Lthe batiom, 1hese clues allowed ge

prate our earch, and soon we had
thousand

metal, and

Lid O
of pictures of equipment, twisted
matenils. COne dragline
Drouyht o the syrtace :_l!n &= i ||.L'.1|'I':- LS
used on nuclear submarines

o 1h

it wee had aroueh ideaofl Thresher's



Overlapping pictures plo
A guarter of m ol "I.l il i I||I||"I-I!_-
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Lhigndss 1]

cameris towed i

Two-ton air bottle tore loise from Threcher hild
n hundred mile

2dool leneth inio hard sali

the Dotlom mn hour,

ll.'I'....||
and drove 3 cet of its

il ORI
aInK
e the likehhood that a sea-water pipe broke: Be-
depth, waler jetted In with tor-

rific force, smashinz control panels and sweeping

caulrl sav with certainty why [ hreches

[ hee MNavy Cogrt of Inouiry last veoar reporel
Oise ¢ Lhe sreal
way winng ke cobwebs: Thresher then b
LM r L IELVEL AN i o2 were wlile Lo Dlow
balinst tanks by using air botlles
the inrushing water
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like this one
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EvVENn el

ressure of the sea

location, we could put to good wse the bathy-
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h can reach th
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ehiort radlits ol
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rrealest

miction. O GiTEe |||. il |E_'. -5
prthyscaph brought up o
enpraved “593 Boat"—sipnature of Thresher
Un the following pawes Frieste’s captain

L Comds heach, USN, tells the
story of how his bathvscaph found

Donald |
exXCItIng
and photographed the lost

Molures of thousands of tw
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st BNl [orn
peces of wreekage
Lthiat £ hreyks

relentless pressury

wave conclusive proof
rohad imploded from the sei's
Althe

sure hull was not sighted by Freeste in thes

L
ueh the sub's pres-

tlives, magnelic sigmals recorrded in the aren
of the
intact. thoush considerabils

|'I|||'."-"--||'|'i Lgids

that we e

ebrs indicated 1t was probably still

Il :'rilrl:'-'
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her the
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Lehiimd reslt2ation
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pith of wireekasse

Llceanographic Inshitution,

scribed by Benjamin Disrasli as a great step
to knowledee, We an
realization o become more knowledeeable
Mol tragedy, Fred Rorth,
théen Secrel Mavy. estabhshed
ad group of experts, headed by Bear Adm
E. C. Stephan, to review the Navy's abilities

Lrving to build on this

lone ufter the

ary ol the

-\.||||'|

n deep water and recommend changes

he famous inventor and underwater gio-

eer Edwin A Link o member of that gro I,

reports on whal we are domne and what we

|'|l"|". to odooin the near future in the article

Lemnning on pare 778, 1n our world of mih
Lary dlag e expanding population, and wide-
to exloil the oveins

SEITE 1t PUVETTY, il

becomes vital, as Mr Link exolains in detail

H the prept

tiask remaining i= spurred on
by Fhireshi r's loss, that will become the trog
men who died
mbhoard her -

memanal o the 129 briave






I:EII il.l.."..l | |.!|_ 1'.: AL || Y EE RS
hoelessly bie o we crepl along al
one knot. =earching the Dotton

., 1
8400 feet down, & mile and a gquarter b

]- i I.. '|.':'|| - |||'|'I = ||"| |'=-|-I:' |

RiNg us overhead, Mike Hoat"

erted landing craft—rocked genth
n lour-foot waves, 315 miles off Boston
L hi= sk W avercast on a cool, lte June
L LerTnoa Hut we kpew nothing of the

o urfnce here, scientist kenpeth
Mackenzie and I We knell back to Dack
it ramped  steel sphere of the Bathy
caph Tmeste. Qur Roodlights swept dark
sidlbomm S0 el e low

Viackensi sierd himsell with the 1n
sirgimnents wille 1 piloted the craft, pegnng
through a thick Plexiglns port no larger
than an asnh tfray. Alter more than three

8T e | '- t1ll I | |||
Liul the O 14101 £ v hlote b i
gl | L | -.!.l i Illr II i

NOW our battern Lage Wi w thnt
[ wvered b electoe o : 1
making steerngewny, 1 picked up
111 L1 '||'|' l -'!I I
Mike Boal, 1 1< 1 fe. Request

:|.|:._'|-: 'e LNe reply i.._| o] T E
14l | 1 I.IIII'.'l'l !.!."..I 11 :llll_. I Al I|I.'
Check the i koround renchng, ben

I snicl. He scanned the magnetometer amd
||||'|I||||'I il ] | I"r ITh I"I.u'
“oithrmme" H FepOTLed. LUr ansdramenis
hint thisl we we prodaching th
rive Of a sunken nudclear submarin
[ called surface nenin, asking permission
to stav Jdown another 15 minutes, Rievers-
ing Trivste’s three propeliers, I twisted her
round anc descended a few feel
||:'.II : re __I:i."l'-l LOTHASLIT S OO
writh metal snaps hee kinel of salely baod
warn in a reaclor compartimenl Mow it lay

il I '|||'-_. el 1ram ::Il Ve W I I.. 1) VY

By LT. COMDR., DONALD L. KEACH, USN

Thresher by Bathyscaph
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"Toke a look,” I told my companion, and
e i, ., S, R

“Five,” he imshed. *53N-3"

Firresher’'s number wis SSN-503,

Vhis close to the bottom—iust bilancing
on it, in fact—we could now see other sirns
Bits of paper. chips of paint, snd other light
material lay scattered evervwhere

We were close—very close, Although we
had almost reacherd] the limit of our endur-
ance, hen and 1 decided to use every bit of
battery power left to follow this tradl of débris
We turned on our four automatic camerns.
Within minutes we spotted larger, more nu-
merous pieces of light material, in some places
terally covenng the bottom. Now, scnttered
among musses of peper, lght pieces of torn,
twisted metal appenred. Surely Theesher was
only yaros away

And then Freste could g no farther, Her
deained batterics could no longer torn the
propellers. Our foodights had faded to a dim
elow. We had to surface

prool of Fhresher’s grave came with

First
sighting ef a plasti

shoe cover on the boltom
by the bathyvscaph Trieste (rightl “0n fs wle
I coubd resd clearly *55N-3"" says the author
“A fold hid the bnal numerals. ‘958" These i
ures do nol show in color, bul in our bright
nehts they stood oul” Alse wisible: fecks of
paint and fragments of melsl

Above, n submariner dons such o boot be-
fore entering a reactor compartment. W hen he
leaves, bools, gloves, amnd plastic sunl can e dis-

cardled i conmtaminuted by radioactive particles.

National Geographic, June, 1964

20 eénded the third of ten dives made last
summier by the bathyvscaph in search of the
l-fated submarine Theesher, which went
down with all hands on April 10, 1963

Uur mission was of tremendous importance
United Statex Novy, Also, it was a
chance to prove that the bathyvscaph was use-
tul for operational purposes. Previously, she
had been used only for scientific dives. RSV
(Research Vessel) TIrieste was the Navy's
only craft capable of reaching and maneuver.
ing freely in the crushing depths that claimed
SaMN-503

When the submarine was lost, T'rieste was
summaoned from San Diepo, California, to
nesigl i Lhe search

The bathvscaph, desiened by the famed
Bwiss physicist and balloonist Augaste Pic-
card, derives 1ts name from the Greek words
for “deep boat.” It was bl to plumb the
Trealest I'IL![l[JI--u af the sen

Lo '.JL:_'

anel. in fact. had

done just that more than three vears earlier,
Lleep  nedir

in the 35.800-fool Challenger




Down to Fhreshier by Bathyscaph ThT

Crusim i the Pacihe,® Scords of other scien-
tific dives had ernsed any doubts that we
could reach the Noor of the Atlantic, here
about g mile ond a half down

But vital questions lingered. Could Frieste
conduct a svstematic search of the bottomy?
And could she find the remains of Thresher?

Much hard, demanding work hul preceded
pur promising third dive. When we nrrived at
the dive site, towed from Boston by our moth-
er ship US55, Preserver, surface vessels ysing
underwaler ilm cameras, television cameras,
magnetic detectors, and sonar had narrowed
the search aren to o twe-mile square. We
readied immediately for the hrst descent
Prieste had just undergone a complete over-
h.i.ll_‘.l::l... i.:l.ﬂ‘li rnl.l'l."h I:II I'I-I."f'l' -t!-l'tlllllﬂ“'!”n Wrdls TREWY .
dlesigned  espectally for this search. So it
wottld e a test dive as well,

AL 1035 awm. on June 24, Giuseppe Buono
vave the 350-pound steel door of the sphere

Taee “Man's Deepest Lhive,” by Jacgues Pocatd, NA-
TIONAL LEGGRAPHIC, Nueust, 1900,

IFEmI sl BF UWiPEE RTATEN Sday aNELEE ARl Blbel Dl BF BTN

his gsual meticulous inspection, called in his
familiar “eood luck,” and glammed it shut

On this dive, nz on the third, | was nccome-
pamied by Ken Mackenzie, chief scientist of
the Deep Submersible: Program of the Navy
Electronics Laboratory at San Diepo, Cali-
formia. Buono's work topside gave us added
confidence. As sufety engineer, he has super-
vised every dive since Daesle was built in
Italy in 1953.

The weather; unusually calm for the Atlan-
tic, wis wleal for Freste operations. Above,
Buono opened the flood valve, allowing sea
witier Lo rish o in the access tube. He opened
the water hallist tank vents, allowing pir to
escape and water to enter, then leaped to a
shiff. We were on our way down.

As we left the surface; T'rieste's gentle roll-
ing ceased; the only imdications of downward
motion were the dow deflection of the depith
g and the gradual fading of Beht comiing
through the two Plexiglas ports.

Mackenzie and 1T were too busy checking

TR T EATRTS ST PR U L R IE AR = .




Deep-sea Dirgible,
the Trieste Hesists
Crushimg Pressores

In the skies, men ride
gondolos of prships be-
neath hulle flled - swith
lHerhler-than-air gos
Unedersen, Navy mel
brave Lhe deép in
sleel sphore buoved by

hull full of hehter
than-winler gasoling

At Threxher's depth
 FLeYEe 8 gondoia wilh
o] A sgqueese of al-
most twiod tons fo Kl
srptaEre Anch Her buoy-

dnCy LUNRs are =il (i

E::;"H__l Conning Lower Elactromilgiet I|-|.-~ -.| .l.:ll-l. .”.II: '.JIIII]L.'-

| Y rekiaiss sl Forward sHAE, Kee[ung inner and

Ballast tank 5.  Batterycase | » —j—Fueling In emergancy J}:_T'mF"’"” outer ressures equal
S i ol [ 1 by, manifold | |/ [ e thus allowing use of u

relatively Lthin hall

T'riesie s crew checks
deck pear battered by

divells. Fresbioard 15 or

v Lwo feel. and wave
often spull over the deck,

ity
tlamarmme hillery Hox-

v Tal
Hugnull.lﬂ:rﬂﬁndﬁu "i:l-."“:' | Flﬂndh_.h::llun éi and even spilling
E"ﬂ":‘“r"” I“"""’ |'J’%I=4="-I:='"r-='-I1:|H!'|:I'T_I i - ° into the hotch. Anten
T ST ORI D9 Mmeaslired dept - :
g !'E'II'HEHFIP “-E-I llI"- -l'r"* Shpcteomisgnet oont ot na-Hke radar refiacio
I ofs dropging of ballast i1+ ; REhY
E-:'I'":I R 1M b - oy D‘h‘l‘ﬂ “valemn K If!lﬂlﬂ-& ‘--‘\-.“‘- : LELW i“ll | ' o 'Fllll'rll o3 KL
records depth Cahble 1'-=5F"'1'r"d!' smrare '-'II'-F-""-'E F'D‘-'L Mecharical claw s locate Trieste
guide warghi .
eopuipment for conversution. As we descended, Now sea water flooding up into the thnks
saetemperature  graph  inched  down s making frresie heavier by 150 pounds o
wird from the 477 F. reading ol the surfnee. minute. To maontoin & steady rate of descent,
As increasine pressure firmly sealed the door, 1 valve off steel pellets for a few seconds
mrease aroutird its rim oozed into the sphere. Liniy & eipil twilizht Rllers through e
Fhi bathveennph |.l..-_- heminmime her descent ports; the depth gauge tells me wi are just
in eartest. In Treste’s thin-skinned “huall” pussing 1,000 feel Surface noise coming
petually o =eres of thnks overbangng 1 throweh our hvilrophones has
sphere 11 which we nide—we carry 34,000 peased. We hear only the occasional gurgte of
eallons of avintion gsohne, o leht Hopod wiler passing b
that compredsed much more readily thin ses Conditions normal,” 1 report penodically
witer, Ao we dive, increasing witer pressyre 1o Aike Boat, stationed directlv above bs

spueezes Lthe pnsoline, and the ocenn itself

Undersen "Snow ™ Falls Upward
enters the tunks throngh an opemng i the ' 1

bottom to replace thi= lost volume As we pass 1,300 feet, all traces of sunhghl
In addition to wasoline for buovancy, we  vatish. 1 switch on our externg) floodliehts
cariv metid for ballast—16 tons of smiall steel Fhe upward-falline “snow”™ 1= a [amiliar
||‘|Irq.1,_ dored in two funnel-necked silos. A deht, Small bits of organic motéerial and
strong electromagnet at the mouth of each  plinkton, almost stationary in the water, ap
silo nets s o “stopper” to keep the pellets pear to move upward as we déscend, like o
from pouring oul We can drop any desired  winter storm in reverse
amount of ballast simply by switching the Wow the snow streganks past more ragidly
electromaenets off and on, Should our current We are movine too fast A< | releise more
fall, all ballast immedintely spills out and we bhallpst, I can see the mass of steel pellets hoil
surfuce nutomaticalls up post ws on both sides—wi are plungng

A



downward even fuster than the welght we
have cut loose, I continue to release the pellets
untyl they fall steadily away and vanish in
the darknbess below

As we sink deeper into the abyvss. the
thought of our mission s always on my mind
What will we find when we reach the holtom.
still oomile below ® What of thee ¢ criplex thep-
Iy of missive imternol waves, swift currents,
anel large density discontinuities within this
water mass? How will our equipment per-
torm s We will soon koow

NOW We e passing 3000 feel, n third of
Mthough still ot least holi
ian hour from eipthting bottom, we check sl

the way down
equilpiment: motors, hghts, closed-cireuit el
sONLrs, manmetometer, ambsent nofse
recorder, rodiation
normally, A thorough inspection of the sphere
.-:|1|'|1.||"_- o ek oo

“All gystems check out perfectly,” T report
e the surface

W ARLLFET,

sensors—all operating

Thiz first descent nfter m erhaul 1 elivwrer
than our normal oneand o Balf kot Fudlure
|'|'. R Sinedo “'“:Il'l_ﬁ Can e I.L1..L_—'|I'|:l|l|"|i.-| [l fQdr

depth. We must fieel our way down, monitor
Ing instruments constantly, ready to abort the
dive by dropping all steel ballast at the slicht
est sivm of mallunction

We are now ha Pwuy down. 5o fur, condi-
tions seem similar 1o Liose off the Califormin
coast, vur normal home: Even the plankton
tvpes look familiar

Angmals Danee in Searchilieht Glare

AL B0 feet we sée lhrive. red. shrimplike
creatures ang tiny white animpls dancing
timder the heht

\ . after @ 34-minute descent, nur
echo-sounder graph shaws o few small dark
first sigm af the bottom. 1200 fest

1= slightly

sEreiks
pelow, Its true chepthy I caleulate.
mre. than 8.400 feet

|l-'.1'.:1||1. Lo e e s |'I.'.l|il.-1 and come 1o u Sl
| maintadn continuous watch gt the forwired
port. | <low our rate of descent. Now the Gr<l
visual sren of the Lot Lo appears: Our ool
hehts, reflecting off the light sand-silt. seam
Ly briehten

'Ill" we -I'l'-'l .I_'- '-I.!['II.', I THA |'|. |]F: Tiore |'||_'l|:i_|:_i|_

] IIII.J




Where Thresher sank. Coms.
manider Keach points to the

el o A relbiisl  moslel Of phe

bottom (map, poge 7B Reas Route of Trieste on third dive, June-27, fﬁ'ﬁi

R SN \(!cr searching the bottom for more than3/fz

metly the Navy's Oceanogr hours, her crew spoits a plastic safety boot that “"“""! =S
pher, came oul of retirement Lo gives the first visible clug fo the wreckage site -’-'ﬂh-

lenrd & study of sulvage and res- Nearly exhausted batterjes force Trieste to surface. .

cue I desp waler. Ked yvarn b
rom the a:-.-r.lr'.':- Rliss .I-III'“ L ' = A g H_:;;]'"w

s b4 i e -._I r- - -||I
b 1Es Deeed shows the two £ reits L""'lt-" & -
thves diasramed ol ciehid ; -

Diagram  charts the wreck
s two suecessiul iives. Lighi
er debrms, such as paper, ol ith;
aned boot, drifted hondreds of
viprde Cables anchored by

road-rnaine wheels hold sonir
gimnalimg devices destemed to

pudde Lriesh

seiv urching, wormholes, starfish—spread out  to find Instead of the smooth, gently sloping
below us on o sandy plain. Our goide weight topography pictured by surface depth sound
v 200-pound steel ball suspended on a cable  ers, the relief here can easily hade any number
315 |_|_'|;_'|_ helow. the :|._|_|'_.1a uehes bottom ._-._-r_|r|;. [ submuorines. Huoee boulders and sLEe[) File-
Relieved of this weight, THaesie 1= now in s frequently obscure the picture on our sonor
near-perfect equilibrinm; we floal gracefully, We hod planmed to search ol the relitived
driftineg: with a slow southeas ||]|' current sale level of 35 feet. Bit a dense *cloud LEVET
The guide weight drags lightly behind us; of fGne orzame matler Susph |;|1-|-|i 25 lect
clectromagnetically fastened to the ship, ite  above the boltom forces us o crulse lower
cable can bée cul loose instiantly shoild the From time to time thick patches of these
bBiall become siieeed ciodds obscure our vision |'r'|l.-rq-|_-. Uhe boi-

U the bottom, conditions normul,” tom current here s zentle; rarely exceeding
report to the surface one-quarier of a knot, but 1t shifls constantly

Chur hrst ook ot the ocean floor makes it and forces us to touch botlom occasionally 1o

abvious Lthat Dfrealier i= not going Lo be chsy correcl olr pavigation



e Route of Trieste on eighth dive, August 28.

LT ETIONNTI
Liruken
and-silt
n geologst, 1 am struck by thelr gen

Cautiously probing this yast

area, we sight lone rdies of loose
rock jutting incongruously from the s
foor. As
eritl north-south ornentptionn Then a lomcal
explanation occurs to me: Huge glaciers of
an ancient ice age could have rafted these

juantities of rock far Into the Atlantic before

melting and dropping their heavy burden

Sudden sharp echoes ping
GUr constantiy
o examine some abnormality of the sea fioor

[requently on
SCANNINE =onar, diverting us
hundreds of vards awav. Each echo disap-
(rnntingly resolves itsell into a steep sedment

| 1 & - | 3 1 EET - B
-1 LIHE Ll ) JI.JL'I: miss O 'ockK

Picking a hazardous passage through Thresher’s
mangled debris, she retrieves a 57-inch piece of
pipe and surfaces after 6 '/2 hours under water.

Hy 2:80 pom. our battery voltage is dropping
rapddly. It §s time (o surface

Aithourh we hid seen no sign of Tlresfe
bours submerged, we
had accomphished enouih

We had |ll|'1"[:='||'-'.i'|: A triansit 1o debne the

iduring our hrst boul

pastern lmil of the search arén We haed fownd
that the rugred bottom ruled out further at
tempts to locate {lresiter by surface Sonier
We had seen enough firm sediment to make it
appear unlikely that Dhresher could be buried
extent. We had pieced together o i

ture of deep currents in the aren. And last
Lt fol le:

| ] -
L ELIT S

it we had shown bevond question
thut Tresle could do more than just dive; she




Buthyvscaph window held by Commuander Keach offers o
wide field of view, Thi= Plexiolas cone restsied pressunes of
elght Lons Lo thie sapure ineh wihile nelrty seven miles deo]

i e Poecific. A thinner window @and gondola were used Tor

the Fhresher hunt, Eve end fits the small central holein ths

oA s e S panrssiore il A sleel rima bupalel B0 t1arhut

section of curverd sheet steel thol supported the sonar
dome, monnted on the veswsel's pose. fell to the peean foo IIF
To it adbere strips of moterial that absorbed vibration o

Ripped and fattened in Fheesher’s death throes, a 135-fool ? _
£
A

f r
P i T =

||_|Izl|!- -:_'_j[||| -_'l".'n._'u‘_|l.|_'|:-. j|:|J1_'| 11 |"|.L |:'|||_ A ||‘.'l.| Wirgs nol Iilli-|.1'.l| YW ever We miast

half of ocean record every detal of the dive; Inspect eyver
Reluctantly 1 pressed the switch (o reélease thine on board; make notes of minor repalrs
hallast and start us toward the surface. As | arl just sensitive eqguipment for the next elivie
took a final look at the terrain spreid out be- A single detad] mizht make the difference
low, I could not help but feel that it waonly  belween suceiess and failure
i matter of time before we would find the We were completely engrossed in our work
finnl restmy place of §lesie when we el the Hirst shieht rocking motion
We rose slowly, The bottom faded away of the ocean swell, at 200 feet. Finally we
Into rkness, and soon the only traces of 1t5 bobbed to the surface. 1 could hear the churn
presence were the o muted chirp of Che sona i propeller of a skl us it hrousht our criew
and o faint gray line spirpling upward on the  aboard
e ho-sounder gruph shortly afterward we swung the e

sow we coukd stop manipilistinge ballast clonr open and chmbed rpcEdy ko the warm
il molors: f rreske worrlo] o LTy LS ta the -||‘|-|:'|::|_ "|r‘.-_'r NMoLrs 110 4 '.|i'|||-|'l| Ui riers, it
arface without sumdianee, Onee i/ hegins an was a weloome change to be able to <tand
ascent, a bathvscaph € committedd o surfn ctretch, and move arond
i by its desipn Gasoline under pressure of

§ 3 i tE -'-.‘l"-..-..' .| 1'||." .: '
nearly two tons per sqguare inch on the hot- Crew Henci essel for New Dives

tom expands as this pressure decrenses, fore- Athoueh Fresie’s dive number 119 wa
g water out of the tanks at an increasimg  now history, owr dov's work was for from
eale as we rise Finally we spar toward the  fGnished We had o prepare (or the next dive
girface at abiout Gvie feet (e Sconid ~orth Atlanlie wedather 13 seldom voodd [or

After nearly six hours of intensé concen- lomge, wid we had to take advantipe of fine div-

Lration, Ken and T could relax our vigl The ing conditions while we could. Although we



had never staved at sen for & seriés of dives
before, a4 630-mile round-trp tww 1o Boston
between descents was out of the guestion
We worked around the clock, charging
batteries, reballasting, and checking out the
vital equipment. With the tremendous assist-
unce of USS. Preserver, our mother ship,
we conducted four more dives in less thon o
week, each one further panpointing the loca-
tion of Thresher
Ih was on the fatelul third dive that we
found the vellow plastic boot and saw our
first cdebrx from the sunken submarne.
Piloted by Lo George Muortin, Trieste on
ber fourth dive discovered lprger pieces of
lightweight metal and even some heavier
parts, all badhy torn and twistéd. For the first
ime in this dive serles, we added n third
member (o our crew Lo act ns novigntor.
The Afth gnd lust dive of the sedes pro-
duced no further important information, and
upon ils completion we returned 1o Bostan for
il‘].":-p.:l..' tHon of Trieste and re af '-"‘IUiI;JITI‘-'TIL
We also installed additional batteries, to in-
crease our endurance on the bottom, and a

B[] R EEIHEIEE Y ZOREPH 4. BOHERREHE
“manipulator”—a claw at the end of a lony
arm to lift objecis off the sen floor.

Under tow by Preserver and escorted by
the US55, Fort Snelling, we returned to the
dive site in the afternoon of Aumust 18 Weath-
er indications jooked marginal. With Frieste’s
irecboard of less than two feet and the amount
of work reguired to g her for a dive, seas of
more than five feel made diving operations
hazardous. Our outlook for the Immediate
future included even higher waves.

In addition, a forecast of poor visibility
wis discouragmng because, with her low sil-
houette, Frieste is extremely difficull to see
when she surfaces

Diespite the unfavoralile weather, we de-
cicledd to try 8 dive, Navy scuba divers man-
aged to rig the underwater cameras despite
the pounding men and caméras took from the
sea: But waves slopped down the entrance
tunne! into the sphere itself, ending the at-
temipt. The crew labored with buckets and
sponges to dry out the interior. Finally, after
five dayvs, we were able o resume operations,

Cur sixth and seventh dives in the aren

i3




Eurly-morming sun slanis
athwart Trieate as she sinkls
lrelow the woves. A five-fool
swiell almost hading the Launch
it lefl appears Lo swiinp her.
Actually, the boat crew has
just apened two water tank
vents Lo start Tricate down.

Polyethylene rudintion shield-
ing (below!) loated (o the surface.
Hoies held cables that appar-
eritly shorted during breakup
and spowed coppeir on the plas-

tie Also foend floating above
Fhresher's grave were an oil
slivk, pleces of cork, rubber
plovies, and [ife-jackel pads

Watertight compartment door
|cenler) Lore from s hinges

Section from the sonur dome
(far right} lies in what the author
calls n “vast junkvard™ that
stretched as fur as he could spe

Halosaurid fsh (below) with
a ribbanlike tall crulses the
bottom under Paeste’s lights
Such figh; the author reporte,
were several feet long

further delineated the boundaries within which Thresher
muat lie, but no debris was sighted. During the period
Trieste was gndeérgoing inspection, a4 ssmple but effective
means of bottom positioning had been put into effect. Sur
face vessels had dropped more thian 1,400 large-numbered
plastic markers to the bottom at spaced intervals, This
network of markers erisscrossed the debris area and en-

abled ws to cover the sea floor more methedically on sub-
seguent dives—oeven Uhouih most of the markers fadled to
unfold into legibility

With the autumn gales apdly approaching, we knew
tme was running out. We had already been through seas
aof 15 o 20 feet and had almost been forced to leave the
aren by hornicane Beulah, The high seas had made their
mark on Trieste. With her decks awash under the best of
condittons and her batteries. wiring, and mast equipment
[ully exposed to the elements, she was taking a terrific beat-
mg. Although some repairs could be made at =ea, our bacdly
damaged battery boxes could not be repaired and wouled
not lnst much lonper.

On the eighth dive I was sccompanied by Comdr. James
W. Davies, an oceanographer, and Lt Comdr. Arthur Gil-
more, a4 submariner familiar with Thresher. Upon reaching
battom, we immediately spotted a “fortune cookie”—one of
our plastic markers. Following the search p
areas adjoining those of our previous dives, we crused
sthowly over the bottom (diagram, pages 770-71)

After three hours on our southerly leg, investigating each
pnusual echo that showed up on our somnar, we were close
(o the turming point when | began Lo recognize some pecu-
liarities of the 2ea floor,

an o coscer




“This looks fnmiliar” T snid to the others,

"VWe mist be ¢lose.

L he sea urclins here wore slightly smanller
and more numerous than those in other arens.
Mere and thers we could see Gunt, odd-sh aperd
Hecks and littlhe mounds of unnatural-loeaking
sedlment hottom  for
ook, | cou

Clasine the i better

tiny particles of punt and paper 1 had seen
on dive number three. With ot least an hour
al ballery capaoity left, I felt cortain we would
find the sub

Buthyseaph Probes Thresher’s Grave

Lautiously we moved ahead, exploring
each depression and hill, each slight deviation
shiowm by our equipment. Within minutes we
were in the midst of enormous masses of tarn,
twisted wreckape of all sizes and shapes. Bat
tery plates, lend ballast, shredded cables,
seclions of superstructure—the bottom was a
mass of debris evervwhere we looked

Ther Cuestion

{ rgifter, 1 pointed out one luree plate to Ar

-ll'.'||| b 1o JdhiE  wis

Crilmore. We could read the numbers #0." “3."
on it

“I's a biow  ml:

el Y™
"T'hise are her
b, £3-. and 24-foot draft mearks

We moved thic field nof

ton” he s

slow vy throurh

metnl. recordine with aul automalic cameras

s much as possible

] just make out the same SR of

i maneuvered Trieste carefullv now, hands
cutting et pro
palsion motors off and on. It would not do to
hecome entangled in a piece of this heawvy

consbantlsy (in Ih{" Ll |3|--.

wreckapge (Detow and pages 7721-3)

BHelore us 4 mass IIII twisled metal! loomed
20 high it vanished into the cloud lavers over-
head. 1 dropped about 60 pounds of steel bal-
last and brought the bathyvscaph up gentls,
segking the top of the pile. Sonnr told ws it lay
hicdlden somewhere in the cloud. T valved off
L. I

spenling for 30 seconds to descend
woltld be safer to po around this mass of de
biris than o iry Lo .l..-.li.|:l..|-'|-_ it and come down
perhaps on something else

below 20 feet 1
Were _
large pieces of metal evervwhere, and blanked

this ared our sonars and

rmiignelomeler usetess. distorted by

vl ||' L MEEe OfF relurne
We were silent. It wns o stronee, sad sight

this once-proud submorne

ving  mangled
and seattered on the sea floor, Already pateh-
es of reddish brown were visible on the dark
rriy paints rust had seUin Sea urchins andd
strunge deep-water halesaurid fsh (opposite),
severil feel Tone. had found homes amid the
W e O

Leain our batteries were running low: we
woultl have to surface soan

While we till could maneouver, I decided

T | j -
nonrt of Thireiliery for st ace
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lomorrow
on the
Deep
Frontier

By EDWIN A. LINK
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e exettine future indierse

FLE SENKING of the Phresher sent oul
ever-widening ripples—npples that will
niol be shled .|I| disaster chonged i
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. | i ' | the Unate | .rewmen ol o disabled nuclear sani
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followed datly ridio reports of the
Evervone nhoard hnd Been spieculal
ing about the possibiity ol finding the sub
[ hurried to o telephone

“Ed.” Admital Stephan sad,
help on u big job Pve just been given,” The
Secretary of the Navy, he explained, hod ap-
pointed him chairman of 4 high-lever group
1o study the Navy's undersen capatilities in
the leht of the Tiresher disaster, and 1o ré

wie had

TN I!I.

I need vour

ommend what shodld be done 1o strengthen
thermn, Would 1 come to Washington immedi-
Wtely 1o act ax consultant?

[t whie o com |n||l|1_' challenze. Hial 1 huod
pluns to hend for Bermuda to continue work
on the deep-diving experiments | hiul begun
off Villefrunche the previous fall Moreover,
it would tike at least thires w pek= 1o cross Lhe
AHantic in Seq. Diver, and 1 hiad no one obhér
slot her, But the namarol wils
insisient, .’||I.|I|_'. | aereed 11-1'._1 to W ashington
the next day to 'i|.~~_'1r=-:- his prlans

When | arrived, I Tound
Wil recrinted about 21

Ll mwvsell to g

niril Stephan

of the colin-
anovraphers, engpneors, und no
all =pecialists 1 some
it |1|||,||_':_"_--r'.| W t 1---.||r| nol turme dlowm r||.||_'

alrecds
'rl._--\. !li-..l i
val peérsonnel [orm

-||'||u._"r|.|||_'|'. fii l.'i||!'=-= wilhi '||.u'rl

Oevandlogy Can Change Oy Yorld
i T8 ] -IIIJ|I]

silmiral that such n program

s without much convine-
g Iram the
W oL
aniy Lo the

In the near future, (o -e'f'n..l.lfl'-|llt ;
[ane” of aroustic warn-
ine station: in the ocean. There s
speculation  about underwater installabon
slong the mid-Atlantic ndee. In
hottom-hugging equipment may be

hiove  far-reaching importance—not
savy bt far beyonid

W TR e
consideringe o “Lew

alreaidy

mwilclathcin,
mahile

ilish cantrial ol
Meither of these
e state of tt'tfll‘-'ulf':.:_'»
llII

C "|"l.'|||| E

aaed to eskn sispected sul-

MmArine ooyles el inees 1=

||L'_.-r:ll| B§TN |-I'l_"li-.'[~1
We sre entering an era in whi
militnry o rations can moTe Teariy' r
their counterparts on Lind

'his pew era iz coming, also, to nommialitar
L Indesdd.
ol owennod L "'l.lil| chianee our world bv o
cusine attention on the huge resources of the
sen and by pointing the way towitrd their use

g+ of the i determened program

The Author Edwin Link, renowned aireradl
pioneer, ioventior of the Link Trainer,
teinlist, tu aftey
is presdent of Leneral Precision Eaqutl jame nt Lar-
He outh
wenn and its problems in *Our Man-m-Sea Pro]
ect,” NATTONAL GEoGRAFHIC, S

nedd his talents to the se0 mehinng

=il hi1s ARRTRI Rl T h ot thi

- i --
ryiiratian m 1R

_|-'I'.

._.I'\'Ill

'!lil'-'l ki |.|l|'.|.'I
breathe nermally during b

IIHII'I- alttin |I|'l-| &Y SRTY ZEAT

Steinke

adbyws o

spphmariner to
Wifoal isrent o tfaming tank i sew London
Tonk direcior L Comelr. Horms Steinke a=ed hi:
wife's sewkng machine to stitch the first hood. The
Moy has testid hi: device down i 3530 Tedl
i o e suriice
E ootk b
lest expanding adr rugplure s

Buavant hite jackel pulls
in the older free-ascent method. He mus
owiv as he risg

umps. Sy -!=.|! reslriving the uree to inhale

[t 1= commonplace of fourth-grade meog-
raphy that almost three-quarters of our plan-
And vel,
et 15 siarihing
nlanet is virtually un-
miest three-gurarters of our planet
And this i
wnd overpopulation!

id |ies heneath th
1:1ul]'u.".‘

TR phrae

wary, Lhe almist
|hrec-qunrters of olar
eXHoredd)
15 virtuadly unused wiarld
ficted with poverts

Beneath the w

fuels bevond count Far exambple, alyvaut four

pvirs jire food, minerals, and
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Continental shelves
offer a “new continent”

¥ man could work freely an the continental

shelves Haht areas surrounding the land
musses), e would add o his realm an area
nearly egual 1o Affjca. They offer known
reserves of ml, tn, diomonde, and other
riches yvet o be developed. Exploitation of
these  shelves: requires: the ability 1o oon-

puer the ocean 1o 3 depth of 600 feet—1the
object of many experiments now under way.

Continental slopes, abrupt drop-offs into
the deieps, mark the end of the shelves. The
~North Smerican shelf shows canyons (Hike
the Hudson's) where rivers or mudilows
have conscaded down the slope for millen-
niums, Southeust - Asin’s shell links Boarneo,
Java, sumatra, and the Philippines to the
mainland. The European shelf surrooands
the British Isles

ter on the conttnental shelves. Thirsts of in-
I'I'l.'.'!l.."-"]ﬂ F'H:I|I|.Il.l.“““._"- dare sure L0 warn, soaner
or later, to the “last water hole”™ We must
know maore aboul these possibilities

Another vitil Auid, petroleum, s alreads
being wrested from beneuth shallower parts
of the ocean, As these casily worked deposits
dry up, however, we will hiave to uo to depths
oW impricticiil

Hurricanes May Be Tumed

I =eems o “lor-oul”™ ides now, but if wecan
learn enoogh, and work enough, under the
e, wee might be able 1o modify the weather
For example, some scientists now believe thit
the formation of hurticanes is associated with
high surface temperatures. Yet close by, be-
neath the surface, is a virtually limitless sup-
ply af cooler water, 1t might be possthle, some-
day, to construct underwnater baffles, or per
haps dame on the bottom, to deflect cooler
waler upwartd, thus eliminating & cause of
hurricanes. Other subsurface dams, set ncrmss
powerful currents, could produce electricity.

Already under discussion 18 an éngineering
praject which envisions siphoning of deep,
cold waters into warmer upper lavers off our
southern consts. This would simulate the up-
welling netion o essentinl to high productiv-
ity of fish. Another concept calls for altering
the temperature balance in northern lniitudes
to melt heavy we that mpedes navigation.

After discussing the possibilities with Admi-
ral Stephan, I wits eager toget to work. [ post-
poned my own redesrch and signed on with
the admitnl’s Deep Subméergence Systems Re-
view Group (DsSRO) ns soon ns | could sml
Sea Diver 1o o closer base in Bermuda

Each member of the review group felt he
had an opportunity to assist in guiding a pro-
gram of tremendois scope and importance
Lo e nalion—in WHr or peace,

The DSSRG report s aclassified dooument
because of it materal onnuclear submarines,
but 1 ean tell the Sodicty’s members some of
the things we learned and our basic recom-
mendations.

Although future civillan nses glittered in

i



Divers Tap an Ofl Field Bevond
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pxtended. Capt Georege F. Bond of the Msaval Ling of 1Be prime requingments Of OUr pro

Viedical Reseprch lLaboratory has made o nosed rescue subs would be the abilit
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\ rachically different svstem, which 1 pro depths are the magnetic compass and the
posed to the DESSKEG. would overcome this Y TOCOIT |1, The underwaler navigatog
eliffic ity 1 suggested we add a kind of e mmost as handicapped as Columbus when he
It L .I||.II [ fies .Iltlll_ |.r.'|I il =1 |'I_:i_'|||| st ot ling |_.'||_ .ll :'-.
ils on the hull, these rubber craft, when We have recommended newer Systomes; 1
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Balloonlike Lileboats Rescue
n Crew: the Author's Proposal

asRGs report inciudes tllusirptions  anel’ o
TIPS O
ommended by Edwin Al Link and sddapted from
his underwater tent (page 789

Thi svatem s hullt armound o rabber, Infatalile

L Mpessible method of escap” e

halloonlike bae which will specomimadate 22 L
ple,” AMr. Link writes Such bags would be stored
i contmners el into Uhe submianne s deck S
face, "When needed. the bags would be inflated

with a high-preszsure helium and axyveon mix
Liire Ureww members . owoyld  be  fssied
-'|'=||'-"-1_'-§"|' srvival apparalus Lo Wielnr in myihhinis
" Final stage: a leisurely tnop

o the surface by paving ot the cabile to the sub

v gk tramelet

On the surface, pontaons inflate, tuening the

bers T rafts snuy sagrvivars Fadiie (ol |-|_-|||

flutuble—at such depths would present in
other web of problems. Tlhreshier, for example,
might require ns many pontoons as cables—
perhaps 2000 When the sunken hull became
huovant, 1 might pop W0 the with
=LA |I '-||1'l!‘l'!I :.llil1 1|II' |'-||Ilr||'i"ll- L '.|'.I||| o III'.!|.'-|I LT
sl their ar—uand the wreck wonld plunge
e R

s FEaCT

Our group pondered, too, the possibilities
of using o specilly equipped surface ship for
|I---'--I:.'|'.' | AT l||l_i|'-"'.- I'|.'I||' townid theérE = non
[l MeCuire
ments, To butld one, or ackapt an exasting hull,

gRlslfnce MmiteLs '!l-'l'
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woltl e extremely expensive

Men Must Work in the Depths

Much ol wiorrtlel Dike to oo 1 the
depths 5 dependent upon the abilhity of man
to live there tor long periocds, venturing forth
from his
home 1o perform useful work

WL Wy

pressurized  vehicle or underzen
Aohdeving Lhis
s my own specind interest, toward which |
have been expernmenting for vears with the
fnancial

sraphic Societs

aszistance of the Natlonal Geo
It 1s slow, step-hv-step work keved to exyuer-
with the mises must hreathe
under deep-waler pressures

Air consists of about 21 percent oxveen
(& percent nitrogen, and one percent othe

vases. Under high eSS Lhis mitrowen bie-

IMents BEL Al

It mukes a diver “deynk™ and
robs him of self-control. 5o in the depths we
must use a maxture of heliom and oxvgen.
In 19537 at MNew London, Dir. George Bondd
and his associntes began expeniments that

COHTIRE Tk oth

s to deep pressures for long
| ey birenthed i hebum-oxveEen mix.

exposed animno
P LS
Eventually the team successfully kept goats
o 2O0-footl pressure for two weeks

MNOVY regurrements postpaned the contin-
untion of the work with humans at that time
a0 We aboard Sea Drver took up the tisk. In
1062, our diver Robert Stenuit Hved 200 feet
undler the sen or 24 hours, swimming oul of
cviiniler (o
WOrk, returming to eat and sieep.®

Fmboldened, we

s prressurieed  opén-bottomed

rontinued: our  experi:

metils, vusing animsds—including muce and o

poal—11 preseure clhuimbere
Meonwhile, Hannes Reller. a =wiss miathe
maabiclan, hped astondshed the worled with

superdeen dives while: breathing secret pas
maxtures, In June of 1901, accompamed |1_1'
henneth MacLeish, now an Assistant Editor
of MATIONAL GEOGRAPHIC, he descended on
i open, elevatorlike platform to 728 feet-
then the world's record depth—in Iulyv's
| 2tke Magmore

When Stenuit completed his 200-foot sus-
Larnerd dive, heller was plannimg a 1L000-foot
‘bounce thve"—dlown amd up with aboyt |
thres-minutle stay ot the bottom. In Decem
bir, 1962, near santa Cataling Island, he suc-
cieecked, ot i a series of unlortunate accs-
dents o companion ancd a supporting. diver
-|Il|'-:-'|
O fisiet, hvoow
deep conld we air-breathmp animals po?
I determined to hind out. Belween sessions of

“inie Keller surviverd at
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(2] SURFACE CLURRENTS move the-erriched water P
down coast. Mo :.IJ.PJE. #anm._];mh; Lo Fis hoy ;- -

—="gofwert nutrents ta food, thynee and mudtiply, atfractisg
« “efmodgh fish to make commyreial fivhing feasbie j'

Nuelear power plant fertilizes the ocean, increasing the vield of fish, while desalted
wiler ."|'|_||.,_|;-- |:|a_'l.|_-r! Vil radnini ifi .||";'|_-.!:'-. ||.|||||_'|.I|IH'I gl the Tulure, 24 E0LSTS Gt AL TS

Institution of Oceanography and the Ouk Ridge National Laboratory envision s time
when atomie plles may bring deep notrient-rich water to the surface, croataing - visl new
resources of fish for the workd's .'..|-5|'||_-. pRpEninge pepedation Burean of Commerciil
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CAVES REVEAL A
STRANGE NEW WORLD

Exploring
America
Underground

By CHARLES E. MOHR
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“The wpographic map showeild a hollow
halfway up a mountpin that led o 4 cave
opening with a stream tumbling into it," Bill
said. Members of the Huntsville Grotto «f
the National sSpeleolooical Sockety Tollowed
the strewm 00 feet underground, then stopped
—the water plunged into a hoge black well

“There wus =0 much mist we couldn't =ee
bottom. The redl paxzler. though—theres was
no roar as the water hit. We threw in some
rocks. Not a sound! Finallv we flung down o
fortyv-pound houlder. Four or five seconds
Lster we heard d thudd

Light Vanishes Into Abvss

“The next Friday we retarned with a moae-
nestum Hare, the kind made to hght up the
landscape for night aerinl photography, We
tiedd it 1o a line, pulled the pin, and tossed
it aover the fip.

“When the flare exploded, the Sash wios
hlindineg Then we saw the light falling,
through the cascadineg water, lots of smuoke
and spray, and hnally the light went out

"How deep the cove was we still didn't
know. Bul we lowerad 375 feet of calibrnted
card with o rock ted o the end The stone
snagged on a ledge, and when we tried to jerk
it [rewe, the cord broke"™

The pit of Fern Cave, as finally plumbed,

Waicer and Acid Fashion a Cave;
Nature's Work Tokes Millenniums

As ST TR S INEET el evidence writien 1n
Lhe rocks, this i« how limestone caves form

L Isolated pockets occur where slightly
ncid water, seeping: through fssures, dis-
wolvies amd carmies wway aoluble mundrnls

2, In the second stave, stream efosdion
teepens the vallev, hrimging the nver's ac-
Liorinte plav, Uitlergrownd woter now fows
faster and hustens cavern hunldinge. Podiets
enlarge and connect: the cave thkes shape
=ik briles disk the s e

o I the fimal stage, the water tabie iirops
edow the cave, leaving it dev. Water now
hos o pew ek interior decoratdon. Trick
linge down into the air-Glled vl aver thoug-
sanels of venrs, it 2racdlually deprsits minerals
an cellings istalactites) and an Boors =g
lagmites), sow an ornamented woanoderiand
Lhe cavern altracts explorers amd visilors

This i 4 lving cave—ane with waler.
When dnpping censes: Lhe cave s delined as
sl Surface eroshen wlbmately will destron
it—eventual fate of mast caverns

Y pit inothe Boor deop= into - a younger
fave, a witer-filled subi-hinse mernit

LR R
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it explorer “Vertical BIl" Cuoddington ol
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mee e Lontinuing i rifbi it Ty D Mammotl s ¢ F?ﬁ'i” Lake. booters rep oo
vond churted cout il K [AREET vl s B virived gl unddersvaler Lol o] s '||_|_|._ fine Lha
exs labvmnthe In the earh = e end witlisr larity, the darkened bulbo st right, twe

ey abpove 2ro - feel below the surfice, appeiars 1o Hoa

I he vast magority of caverns, however, are  Zround rivers thal were thought o have
the product of the leaching away of imestone,  carved the greit chambers out of solid rock,”
clolomite, or evpsum bedrock by peid-charged  said Mro Davies, o leading theoretician on
Froll o water ave formation. "Bul moslt caves consist of

Erosion by underground rivers once was ree. essentially disconpected rooms with

behweved the chief agency of cove making el cetlings. Many have mazelike pns

Spelealogists today dispuite this theon agewaxs tunning at right angles to each

. : other, such fealures are unlikely to ogcur
Caves Take Shape Under Waler : '
liong a4 wiateroorss

li{||u:|_ E\-L|:¢|n [ ]J|t | 12= nf qu_ [-lﬂ'rli ”]{uutl l L'ﬂ[?l.; “llrl”:5|'|}|J| MRSk Caves
states Geologeal survey collect sampdes of form under water, T ey miy develop al al
alt in Tennessee's Cuomberland Caverns, | most anyv level within the so-called phreatu
asked about the latest theories of cave origin - zone, which 15 the region of the earth's sur

[pRsTiams, pages si0-11) face below the water table, where rock and

v number of caves—Mpmmoth in Kens il are complelely siturnted

lwcky is o good examplé—fenture unier- “Convie formation likely takes place alse in




o arens of the less salurated vacdose 20ne i::-l dbovve the witer tabibe."”
“Thacs the water ciroulate in caves os they are forming?” [ asked
“Yes, but very slowly,” Mr. Davies saud. “It moves through pores

and tinv cracks and along fssures or joints resulting from movements

of Lhe earth

COpenings are eradunlly enlarpid, be explained, by the dissaolving of

B

the limestone. But -!.|_'. in the noxt <tave, when the land surface abovi
eround becomes eroded into deeper wnd deeper valleys, does the woter
drain out into the open-mir channets of brogks and rivers. As the wiler
table drops, dar hlls the caverts

[layv. «and. and eravel may then be washed or bloswn it the | HLS-
cages. Frequently, mineral-bearing walers: seep down from above,
forming deposits' dn the caves walls, Hoors, and cethnus, tormations
called _--l||_'||.|:-|!"||_'-"|1;- =15 the inclusive nome Smven o sialnciiles:
stolnermites, and the rest of nature’s interior decoration

We stopped under o thicket of slender tubies resembling soda striows

You =& these cdrops?" My companton inchoated chstermnge penodants

alone o hairline crock. *That water s sliphtlv acid from contoct with
carbon dloxide in the sl Whtle =eepmg throuzh 1o this poant, 1t has
dissolved =ome o] the Bmestone—calcium carbonate

“Before o I||||'I falls, either « Vaporalion or lirect loss aof carbyon di-
oxide to the atmosphers causes some of the minerals in the solution to
b dleposited on the celling, That's the start of o stolactite, bul thousandgs
] .-]r..l.. iE Y I'.||' |||_'Ij-||r-|, T |_'|_|'.ii:|||' ring [orm o Levii= il housancs more
befope the ring elongites into one of those hallow soda strows.”
As o straw grows, the center channe! often clogs up, Mr. Davies ex-

Movntlains of stone dominate Carlsbad Caverns” Hall of Gaands, rele-
euting surrounding sialagmites to foothill sintus Giond Dome {(right)
somrs 62 feet: A stroll throush the Big Rpom 10 the Rock of Ages (small-
er thame at far left) takes 30 mimuates, the averaee wiilking time bholweée
White House amd Capitolin Washington, 11, (

Cave pearl of golf-ball siee has spun for centuries in g badividual
mest, These spheres of calclum carbonate took shape in o Clarl=bad poal

N L a e N 1 N of 2and or itraements of Dol bone: Virfbmbedd by waler

NI TTH :ll LANEY ) :.I| |I Ui e L. I._l i e 1 LEN L% Le'l
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3 [ lutikers Probée Flovd Collin



34 vears of service with the MNational Broad-
casting Company. ® As o young newspaper re-
porter, Miller had won a Pulitzer Prize {or his
stories of the vain attempl (o rescue ardint
cave explorer Flovd Caolling, pinned down by
h dislodped rock in nearby Sand Cave in
Febroary, 1925,

Miller, o courpgeous newsman of slender
butld, had been one of the few to reach Cal-
lins, carrving hot colfee and soup to the
doomed man, Colling lived for two weeks,
dving an estimated two to four doyvs before
a rescue shaft reached his body.

The National Speleologicnl Society tenm
unraveled a whole network of new and for-
gotien passagewavs in Crvstal Cave Since
then, the Cave Reseurch Foundation has pul
in & decade of remoarkable exploration and
mapping in the Mammoth Cave arei. In Au-
eist, 1961, ohmbers reached an aperture on
the far wall of a decp shaft in Unlossal Cave
It led to i half-mile tunnel that opened at
lnst theoueh aninsiynificantorack into known
portions of Salts Cave.

Within a vear, Sults Cove again was Hnked
to Crvstal Cave by the discovery of a pair of
passages. The giant underground svstem now
totale 41 miles of mapped tubes and tunnels
in the Flint and Joppa Ridges. The explorers
have linked Crystal, Colossal, and Salts—
major cives by any standards—and  vers
likely will Bt this manyv-fingered system 1nto
the equally extensive Mammoth Cave in the
riclze to the southwest.

Drowned Bonevard Yields o Bonanen

Todny spelunkers go under water with
Agun-Lungs in caves that afford the special
thrlls of submarine explorition. Livers risk
the siphons, of water-filled portions, seeking
drv-cavern reaches heyond.

Where sizable onderground mvers reach
the surface, as in Missourt and Florcida, per-
manently fooded caves are common,

In 1958, Stanley J. Olsen, vertebrate pale-
ontologist, orzanized a scuba nttack on Wa-
kulla Springs Cave in Floridn, Knowing that
a complete mastodon skeleton hod been
found there 27 vears earlier, Olsen sought
richer “strike” of fossil bones. In a deep cav-
erti. he hit a bonanzin, A< a result of mam
daring fornve, Olen’s fine collections in the
Florida Geological Survey Museum include
bones and teeth of giant sloth, armadillo, ta-
pir, and other prehistoric mammals

In 1962, | headed for Wakulla with Stan
Olsen and reologist Willlam Reves. 1 lowered
my cameéra pear in a foating rig that allowed

pictiure-taking through o submerged sgloss
privpel

“We're going ta brng up one of those
mutstodon femurs,” Olsen told me a5 Reves
swam town to n couple of long, dark objects
nearly a5 big as himsell. They lay in front of
the cave entrance, 75 feet below (pages 836-7),

With a fiip Olsen went under, and soon 1
watched the two men pry o bone loose from
the <ilt, where it had lain for 10,000 vears or
mare, Slowly they propelled their burden
ypwird with rhvthmic kicks of their flippers.

submarine Would Aid Fossil Harvest

“The whole floor of the main 'cemetery’
i+ Httered with hones,” said (lsen. “The great-
et concentration lies deep in the cave, about
500 feet from the entrance. The submerged
cavern shopes downward, away from the
doorway on the wall of the spring pool. It
reaches n known level 2530 feet below graound,

“At that depth we bse up half our air
supply just o reach the bones This gves
little time to work. We need better gas mix-
tures to penetrate these extensive, drowned
caverns. What would be really useful is a
ant-min submarine. Then we could carry
more air tanks"

Exartly how these prehistoric mamimals
came to their watery grive remains & mystery,
Some scientists specuiate that the heasts fell
into the cave through asinkbole, now plugzed.
Otthers belfeve that most of the tunnel mav
have been high and dry, and hence accessi-
ble, during a period of lower ocean levels.

Whether in water or in the chill mir of
cramped  passages, cavers remember the
tragedy that resulted from Floyd Collins's
risky practice of solo ventures underground.

The cardinal tule of organized spelunkers
tivdav is: *Never go caving wlone.” They have
learned also to heed the hieards of fatigue
and poorly concerved cave diets,

Though 4 dislodged rock trapped Flovd
Collins, caves almost never collapse on ex-
plorers; the formations are remarkably stable,
The dangers of spelunking lie in' humian neg-
ligence and o faulty equipment, Most serious
hazard: loss of light Major cause of imjury
and death! unsound rope

Nylon rope thut will hold a ton = now
standard for underground mountaineering,
As for lightl. cautious cavers usually carry
three sources; carbide head lamp, fashlizht

W Tl Buarke Miller, one of the first two jyissetigess
b By the Pacihe in Pan Amenian Abrsass” famed Clijs-
piers, weote of the ypochal fiight i "Flyime the Pacific,”
SATIONAL GEMGEAFHIC, Lhecember, F8H






“We fell as if we were inside luge sipow bl
] chaarng ol white)” &2 photoorapiher Fred Kissel]
FERt), who exolored the Crestnl Room of Fosstl Moun
bttt Loe Chave, Wyamidng: with fellow spelunker Bill
Jnnes As he looked up ot the debeate geometric patiern
on the sparkling cetlime, “the flame of my cartile lamp

el edd Lhe crvstil suppsoris, and e hakes : gined] dhswe i

Y heoad.” Fenving -degree henl above erodnd. Kiss
il Jainges EFAEEed hnwn: slppeery oorrglors, skirmedd
1 Ll I'I | I ;.|'|||||I||| Il |_I
sl IIIJ”I_'1"'- s fifedb s cryvslal e wingts o 1= 16 i
the Cavertis of Sonora T los ran mimetrical helictit
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Mashes 1D owas s beautifal to o wart aoother mignuti
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Much recent effort has gone into the deésjen pounds. They come in sections nof THOEE LTI
of fghiwelght, strong. functional sear. Thy (1 feet long ned by clasy
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mg mns, carbade lamps, hard hats, canteen Irom oL welk cias

matchboxes—has won moturesogue identific g Hirt and Bob Crsmo UTENNErS. ITOMm
LECL fis spelunk unk. ™ Ahilene. ey 5. were bwlkline a <heer

snag-proofl clothes, feather-licht <le [N foeit pit in the Guaidalupe Mountains of New
i, and tasty food concentrates have re- Mexicao, The acvess tunnél openeed h
Heved the caver of waelght and worm the wall of the pit

Spelunkers often use cable ladiders. Made They linked four wire ladders together 1o
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Author Hurds Cave Creatures

With a Kitchen Strmner

S avavine et




Exploring America Underground

started & o whisper amd prew into g rodu

A dlnsh Hood!” we both excliimed almost
with o volce, There wis ho escape—noth-
ing to do but stand there and face our Fate

Then around & bend 10 the passasme come,
nod 4 racing wall of water, but o maes of ving
bats. The whir of their multitudinons wines,
amplified nnd distorted by cavern echoes,
perfectiy atmulated the sound of n strenm

rushing throurh a tunnel

Unseen “Beast™ Startles bFxplorer

Spelunkers are d carefree, happy-go-lucks
loL Thes
dlangers Comical sttuntions pap ap freqguently

Wet and muddy after a long crowl jnto
New York State smile-long Tr-County Cave,
southwiest ol fricndl Howard
sloane started back out, belly whaopping his
way through a succession of pools left by
oo tired to crawl beneath the
three-foot cethng, be snaked along on his
stomiich through water six or eight inches
deep. Suddenly something moved beneath his
bady, twatchime viedentiy

Hownrd catapulted himselfl up and ot of
the water, slamming his hard hat aeainst the
134 |:".|JE|4_' =1 ".'Ia:-'||"'|'|r|'-. 1|‘1.=.| ]II; Wis stunned,

tenel o est aboutl dithcaltes wndd

Abany, mv

SPTrIng raans=

el fell bock onti the splashing, wrieeling
abject.  His clearing.
courage. reached into the ||13|||_ .|I|IJ |-|J||,r;|]_ Gt
o Tour-pound cotfish, undoubte
by flood waters

§TUR LY ciirnnned

Iv washied i

Ul never foreet o tripy Howard and | made
e Johiss Quarey Cave an ' West Viranin, A
local farmer was our s

"

Miny dear-end tunnels led off the twistinge
passagewny. and we three mroped along In
it file. Verv soon we notieed o burming
and wondered of

LWR L

| Ls
el =0Me Cave crawler

ahead of us hadd lighted a hire, The acrid ado
persiated until I noticed a hlack patch wath i

faint orange nne mound 1 on the Tarmer's

averidls. Howard had leen followine-the

beadey so closely that bis carbide head lamp

hadl burned a hole as big as a pancake in the

Daubed with blue shellac, a cove cricke
CELIE WwiarLhy fo acavern cvthines Fademoee

e of four thousand crickets

oathedrol ' ave, will

L pfErrine
marked i Keotos |-'__'-

prevcte sowntists with cloes o s babibs

probiinge  antefnas
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seat of our gulde’'s pants, The farmer never
fell n thing!

Hordes of enthusinsts, of course, enjov Lhe
underground world without having to squirm,
shinny, Clow, and slither through blind and
often muddy allevs. Some 145 caves in 35 of
the United States offer the undereroumnd sight-
seer de luxe tour: of manv of the lareest and
most gorgeous caverns In them, the way is
cased with electnic lightineg, manicured paths.
I"':t"ll-'.'l"':'- =L, Trlimwiys, nndl even boats 1o
F bk N CT ST II11|'h":|"'|!.'|'|r'in'] _!jﬂi:'r-. '_1.-|||_ _-.[:'L';|rr|_-'._

Withiut sightseeing, hiow
muaany thousanods would have been dended the
LEneling sense of mystery in bonting on Echo
River in Mammoth Caver Without the Liand
of commercial enterprise, there woulil be no
Grend Stalpcpipe Organ i Virginia's - Luras
Laverns, an instrument which produces birdl-
linnt melody by striking electrically driven
nommers againsi tuped to
pitch by careful grinding of their tips

Without development for
wolld ever see New Mexico's Carishad Cis
prns, kKing of caves (puage 8170 1t spellhinds
f o million viewers annually with such

sitch  Hirls o

stalnctites Lrle

visiinrs 1ew

hin
ExirivaEances s a sinEie room with 14 acres
aof foor space aned o high pomt 285 feet above
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Pisturbed, broe-tatled bals siure from the wall ol Seyv Cave, lexa

Sodtal bats of the su L vaad irilad fusdiry om the wali= of - DBal L ave |
Kentuek (et U pves Sstate Poarte, Phaving winter’s lopesleen, the mammual
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the ¢ave and mudde o dally census of 1nsects.

To estabilish the home territory aned win-
derings of cave crickels and blind beetles,
Brother Nicholas and his assistants marked
ench individunl insect with harmless airplone
dope—pigmentiad shellpe. A different color
wits used for creatures in each of seven zones,
More than 4,000 insects were marked aned
1,000 were seen aguin, Ninety-seven percent
of these were on their home territories.

During muny visits to Cothedral Cove, T
had concluded that the big fawn-colored
cave cricket, Hodenpecis sublerraneis, never
Jeft the cave (page 8271 But Brother Nichol-
as's marked erickets proved me wrong Ex-
cepl during very cold or very dry weather,
abaut o third of these crickets made a nichtly
foray outside, and ceturned,

Brother Nicholas's survevy revealed that
ciivie creatiures segregate themselves by prel-
erence for ceiling, Aovor, or walls. The crickets,
for example, nlwavs hang upside down on the
ceiling. Brownish harvestmen. or daddy long-
lews, ching only to the walls, but leave the cave
en muasse for about a month in early summer.
Cave spirlers, millipedes, wnil snuiks share the
wall space.

Blind beetles o quarter inch long scamper
over the floors; but almost exclusively in
mureddy areas. None of the 200 marked beetles
were found more than ten feet from the spot
where tagged. Instend of preving on insect
nieighbors, ne had been suspected, the beetles
appear to get their food from colonies of
Bavcterin thot grow on the muod.

Salamanders Rove and Prey

Big-eved cave salimanders, bnght oring
with black spots, go where they please. They
prev on almost every (v pe of small cave dwell-
er and perform g service to man by reducing
the numbers of wintering mosguatoes

Brother Nicholas and hiscrew hive learned
much abisut coves creature mizration, homing,
maortility, muting, and predation. Thev are
«fill ot a loes; however, to éxplion what sort of
biological clock gives these creatures such
precise knowledee of hour and season, so
that ¢rickets know it s time for their nightly

National Geographic, June, 1964

sortie, and the daddy longlegs get the urie fur
their summer migration. Perhaps they are
spnsitive to minute atmospheric or temperi-
wire fluctoations that humans cannot detect

Caves fulfill & variety of roles, quile apart
from their popularity with sighiseers and
hinlomsts

United States caves nchieved their maxi-
mum industrial use during the Revolution
nned the Civil War. Many caverns wiere caked
with naturnl saltpeter (calciom nitrate), & raw
material of gunpowder. Our nation’s survival
in the War of 1212 hinged in substantial part
on the availability of saltpeter. During the
Civil War, the Union blockade of the South
forced thousands of Confederntes into service
a% miter maners.

Desperate Men Find Hiding Places

Caves have affected history by providing
refuge to murderers, counterfoiters, FUnnwny
slaves, deserters, hermits, moonshiners. On i
lighter note, Pennsvivania Datch youngsters
in the 1390% held clandestine danees incaves
to escupe strict parentdl supiervision. In the
South, candielivhted caverns—like the 96-
foot hall in Maniton Cove, Alnhamo—served
ns underground bhallrooms where benux and
belles twirled on board floors.

A walk in Lurayv Caverns, Virmnia, leads
past the Wishing Well, an illuminated pool
carpeted with coins tossed in by visitors (page
813). Every now uand again the “toke” is
choveled out, cleaned, and presented 1o some
worihy health organization. The last haul,
i 1961, added up 1o 3,853 pounds of coins
Total value: 1421886, Grateful recipient:
the American Hedrt Association.

Cave guano depaosits somelimes are covered
with what appears to be white Tur—a mold.
Mindful of the miraculous antibiotics, in-
cluding penicillin, derived from maolds. re-
searchers permdically probe caves in search
of new strains,

Spuwe-age scientict= study hibernating cave
bats to learn if men, oo, might hibernate.
Ability 1o slow down gstronouts’ metabolism,
pulse, and respiration could mean tremendous
cronomies in food and fluid consumption

leicles Form Columns From Ceiling to Floor in Crystal lee Cave, 1daho

In the desert B30 feet above this deepfreeze, juck rabbits scoamper across sigebrosh
vountey where lova fissires sear the earth, Visitors af the surface could leave summer's
Gr-eleeree. heat and skate peross Crvstal's yndeérground rink. Water draining mto a
crevice direetly above the ceiling freeees us il enters the $2-dégree room.
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during vears-iong interplaneiary

LR B e R
atudy of Inva cives holols promise  for
seientists and engineers who arg preparing o
lund explorers an the moon. If voleanism has
molded ports of the moon’s sarface, then lava

caves nnd tonnels can be expoected there
Yoan Might Muake Moon Caves Livahle

stnce gravity iy less on the moen thean on
enrth, it unir crist s
Lhyan enrth's

[Areer @S ccgmuodatlions,

- |u|=--|||!|_ I:"|_|_I ‘.|||_'
norous, hence
el

and at greater depths. Huge mis bubbles mis

e J AL BT ld

Thiz mas

wave  molded miant moon caves el wonlo
furntsh underground ity -sites- “troglig-
olis™ in which an artificial, germ-dree enviro
mient might be maintained

Earthly
Most caverns an

avies hold little promise as fadloul
sfeiters fir bowo reviageh syl

broken up o accommodate people o Garge

Carrvinge a mastodon toolly, paleantologist St
lev J. Olsen approaches the surface after o dive
o Wakulla Springs Cove nenr 'nllnhasses, Flor

i fmils

i SHIENtsis NS OYeT Faongaess 0f extined

o Dt cov'e = sancy BT

Southa diver 7o feet deep i Wakullis tu

hones of mammoths and tapirs and :ome 600

LolumisaEn, one spesar poinds, Scientists Faaw

o luslve prosd thal Lhe W oS, M e 1

[T, Were :".'E

1A T
Expilorers have found th

I Frl

inn hunoneg these large animalks

numbers. Hestdes, mos! Caves: are remole
from citied and ovcur (oo clow Lo mound
surface for mlequate defense ngainst blast

Muny National Spelealogcal Socety chap
ters have a core of able leen-age explorers
Visiting the Black Hills of South [lakota, |
rrnabilie with Art Jones
metearnlogist-announcer at a Rapid City TV

Ari s

post that has done & ot

a spelunking date
chition ||,'.|||,|_'!' ol bn ]-.."-.: [0} i
of ‘ave crawling
“*We want to show vou our latest discov-
ery,” Art had
We left the Brghwi

Rushmuore,

el vlled out of oue ces Gl the base of o ifi

wTitten me

not far from Mound
drove up n red-walled canvon
The portal was 18 inches square, and just
bevond there wos 1 len-inch-high celing thal
the dozen skinny scouts slid under without
v pause. But only by peeling off my jacke!

danil swenter could T faollow




ploring Amenca Underground
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DUNnEtiers,

with the
were @arimnge trivmphanth
prowgnd o barm-size room udded with enore-
pink  and
| wius gind [ had drogmed along mi
camera bae My whole outfit—a Leica with
tiny tripodl, muniature refled
tar, and 4 hoondfal of “peanut™ bulbis—would

Wi iigLan): LI asl-maving

Ehaes
CileiLe

mous  tooth-shoped tan

CTVELILES
Wwitle-aneie fens

notl hive filled o shoe box

The ease of photographinechive formations
hos lareely removerd] the temptation 10 col
et specimens and thuas hos belped ensure
the survival of the most precious festures of
caverns—iber  unmigue e and matchless
beauty., The annyal photographic salons and
Caving
hrine topether incrensineshy fine examples of
the speleophotegmapher’s skill These
Hone have provided the nuclews for the series

ariicle, the muet

contests sponsored by our SO ek
cul i
this
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loday we of the Nationad Speleologica
society uneqgquivocadiy condemn the collecting
of antmal Hife underground excepl for scien
tific parposes. We eqgually deplore depreda
tons by vandals who destroy or defnce whad
nature his taken ages o credte, We cooperale
WL
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natural areas.”

“'l'll.' 'L'.'i|: .-.|'|'| 11 :'-I' FIie Y lli:-l_ll".'r_'.':_-__-*.-- ||1'
made, VIrgin passagewnys 1o be trod. Caving
never will he commonplace for any of us who
have known the thrill of ploneering in pilades
where few peoile venture

We wich al

hicsert the moito Lhat has more than once been

whe o caviny woulid take ta

el asoa ki of speluniers’ oath
“Take nothing but pictures
Laesve nothing but footpnnts ™
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N THE LONG ASSOCIATION
between man and birds, few spe-
cies have aroused more controver-

sy than the Midway lslands’ famous
albatrosses, Coleridge’s Ancient Mar-
iner ascribed supernatural power to
the albatross, but the modern mariner
of the United States Navy respects it
for more tangible reasons—particu-
larly if he has served at the Midway
Naval Station in the Narth Pacific.

He knows the two species that nest
there by the thousands as mooney
birds, or just gooneys. The gray-and-
white Lavsan albatross (fhomedea
inmmetabilis) he calls “white gooney,”
and the sooty-colored black-footed al-
batross (Diamedea nigripes) “black
gooney.” And he has mixed emotions
about these marvelous creatures with
their seven-foot wingspread.

Coonevs lmpernl Planes

On the positive side, the zoonevs
are 1 morale builder on one of the
kev military bases in the Pacific area.
Playful Laysan albatrosses, resemi-
bling overgrown sea gulls engaged in
ritunlistic dances, provide more gen-
wine amusement than the double fea-
ture at the Midway movie house

Pro-goonev sentiment runs high n
the Navy homes along Midway's iron-
wood-shaded streets, where these
magnificent sea birds build their shal-
low nests all over front lawns and
back vards, in utter confidence. They
are as much a part of the household
as the family dog or cat, and anvone
seeking to harm them would have an
irate housewite to contend with:

Pilots and operations officers in
Midwayv's control tower, however, sce
another side. These men sweat it out
while the great radar-equipped picket
planes, the Lockheed Super Constel-
KR

lations of the Pacific Fleet's Barner
Forces, roar down the runway and
take off through hundreds of soanng
gooneys. Even before clearing the
runway, a plane may hit a goose-size
gooney and have to return for repairs,
leaving i gap in the radar barrier of
our national defense. Itis only by great
gooe fortune that so far there have
been no crashes or loss of lives.

Twao decades of battle between the
IS, Navy and the albatress have
seen the use of just about every weup-
on short of the atomic bomb: clubs
and flares and rocket-launching ba-
gookias, smoke and ultrahigh-fre-
quency sound waves. Since 1954
the Fish and Wildlife Service of
the U. S, Department of the Inte-
rior has kept a team of sclentists as-
signied to seek an agreeable solution to
the problem. Agreeable, that i, both
to conservation-minded citizens, who
wish to see the birds preserved, and
to the Navy, concerned about safety
of personnel. As the man in charge
of this project, I have become closely
acguainted with Midway and its be-
loved but troublesome gooneys.

Midwav's goonevs did not become
widely known until Pan American
Airwavs built a base for its trans-
pacific clippers on the mid-Pacific
atoll in 1933, A hotel on Sand Island
was appropriately called Gooneyviile
Lodge, and a golf course received
world-wide billing as the only one
with pooney birds nesting on fairways.

The Nawvy's airfield, constructed
shortly before World War II, plaved a
vital part in turning the tide of the
war in the Pacific. The gooneys took
in stride the Japanese bombings dur-
ing the Battle of Midway, as well as
the elimination of many thousands of
their kind by defenders striving to



The Gooney Birds
of Midway

By JOHN W.ALDRICH. Ph.D.

Kescarch Stalf Specialst
LIS, Fish and Wildlife Seevice

_J FLANE AND ALBATIOSS

4 « compete for airspace aboce

> the Pacifie's Michway Islondy
Sowiring  goonegs cafnot tarn fast

reduce hazards enough to evade craft ooer the na-

tor aircralt. As vl airfield, and planes al Flill**iqﬂ- iaf

:H':[ifl\#'ii} s prosTWr AT landineg also lack maneuverability.
traffic grew, the rate of Result: collisions at clusing speeils

bird-plane collisions became alarming

When | arrived at Midway eight
véars e, our plane hit two Lavsan
albatrosses. In the passenger cabin, 1

upr to 200 miles an howr, offen orip-
pling the plane ay well as killing the

goomey. Collistons hisve cost the UL 5.

was upaware of the birds" impact un- Ceovernment yome S250,000 o year,
til we landed and 1 heard of it from By coincidence, this plane s a Corum-
the flight crew. As unmistakable proof ettt cipnpshibian coalled Alhatross.
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while holding up large squares of colored nore heardous o pomans thoan to the s

waarcl “Anv ot surtace moving W Tned Two more norse-snaking sehemes
lowiard them seems to make them panme,” he First, carbide exploders. These are metal cans

reported, “especiallv red surfaces”™ But once containing lumps of calcium carbnde on whacl

cloth or e

Lhe panic wos over, the birds were back whiter drips, o produce o highly explosive

wext e Fones bred a anad of electricalls s Every (éw. mumules, automaticadls |

he ninse wis ke oo
ofl the ground He-found that no hirds would non, and it bothered lots of people on Mid-

charged wires, ten feet apart ang six ineches sprark mited] the ons

st in that erid, even alter the electricits way, 1 he gooneve st shook thelr heads

wis furmed off. But the mmd was judeed to be And then there were tapéd distress calls
which rec i'.l.,'|| miuch nttention {rom
Lir. Frines. He B recorded sounos
of birids mm trouble and discovered
that by plaving his recordings he
could seare away other birds of the
LT S]ecies I s lechnigpue il of-
ten worked with starbnps. But the
recorcinegs 1 dale hive pProsed Oniy
mildly disturbing to Midway's black

roneys. Lo white geoneys, not-at all
Bivdds Forgel! How to Land

Hul we were not discourneed. SWe
pedl sure thal conbnued banding and
syrverllance of gooneys woullod reveal
thie [nots needed to control then

We do not vel know ol whil ae
e two speches bein o Breed, but

evidence poInis 1o seven veiurs, more

or less Parents spend ming months ol
Will mortars rout goonevs? Helmeted smlors prepuore G thie vear tncubating their smele egu
fire ammoke bombs aeainst o large concentration. When tha :i'.l| re |I'il=£ thisg I-IF"|II'I'I: | Hiees,

moke Dlew gwaeay, the ards still held ther groum =nend Lhe other Lhicee mont

1= [l S,
sliding close 1o waves amnd occasion
Uy alichtineg on the waler s ducks

[hey ranoe the North Pactf
il Isducl LR N I e B o e strecnirs Vurmeed sorimmet chicEs =
J . | srabin |I:I __” _ from Amencit to Asia and norlh into

RHed smoke ralls from o hand-placed bomb among riests

I|_||!. L i 111 !Il.l:-'| i JE Wl P S e
" sy Lo ¥ i [ |
i - i o i ||-I ]r-|'||':_ il CHICINnSE TS0 A 'I
g L | FEIEREr] ST e freln

yutd. and sometime= {ollwinge shipe

POl reluse (mngp, pare =44
"l'I..” =CThE :.I._ =t CEHTIINE .:_._“.I‘. n
Midwav late 1 Uctober. This 1s @
greal event for the people on the is
langd. After several months at ses, thi
hirdle apparently conbol remember
how to shieht on land. They have to
learn all over peoan, the hoared was
In they glide (rom the blue Pacific,
ovier the line of breakers on the bag-
rier reef. Acros<ihe pale-green lagoon
atd the birush-covered dunes thes
come, mlong the beach, down the
man street of the resydentul secton
Each Heads unerringly toward the
of Tt has used for vears for nesting

We have recaptured several of the
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The gooneyvs approach in a long, Bat elide
on motionless wings. Down o the wing and
Ll Haps: and the broad webbed feet.

But brikes aren't set soon enough, Tourh-
down speed 1s far top great The landing gear
The exgumsite ghiding mechanism
becomes a disorganized spectacle of gyrating
wings and disheveled feathers sprawling
aeross the ground. New arrmvials seem embar-
rassed as they pick themselves up to the norss
accom pamment of neighbors’ squeals, groans;
and clapping hilly

Both species of hird nest in colonies, hut
the black-footed albntross prefers the open
beaches, while the much more numerous Lav-

|'11||!:|]|_-|I_'_'l

san, or white, fnvors the shelter found at the
polee of o clump of bushes or in the shade of
an ironwoodl tree
miany such protected sites, with the result that
the Lavsan suffers the heaviest toll frome nar-
planes and 15 the chief menace to fivers

At Burlchme chiffers, too. Both s pecies scoop
cshallow depreszions in the sand. but Lavsans
ndd weeds, shicks, and debris. The nest baleds
up as the mmcubating bird pulls in anyvthing
within reach. IMinng storms the raised nests
foirm ltthe i=lands against the fTood

Areas nenr runwavs ofler

The egp 1= about four inches long. white or
patle. bl in coler, and usuallv blotched with
reddish brown. The parent< sit on the egg by
Lurns, one incubating while the other goes to
sed to feed and drink, often for two weeks or
Phe chianee-over 1S an Amusing core-
mony: The parent examines the epe closely
ang ftalks 1o 18 with a gentle cheeping sound
before setthing down over 1t

[he incubating parent never leaves the

I

e ynattended, even though the bicd may be

bBuried wup to the peck i windblown <qand. 1
]

Like a plane tmking oll, alluilrosses need

L TUnnIng st |5|"l-'l-illl5 b et alrborne

While gooney wins amee with o leg hond
er, whose final lunee gets him o foee full ol
wand mmstegn of the birl Navy mien such jps
this young officer belp armthalogists bad
allant rosses in o long-ranee study. Resailting
kivow leddee abowt the ods” movements man

help control and protect them
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placing ther |= instcle those hear eloks wi-clistance record was o 4,1 20-mile Aigh
ln summer the [uzs e ks ri ] FEL il v the Fhal [nes, 1 i wWe nbn
[ T irenls” leedhing visits tend Lo Decom doned all ldea of exilinge nesting albatrosse:
fewer and finally stop, and the voung, having  from Midway to other 1slinds
ok v o W T ] il tested their wings 1no the A5 step toward conteal, we determined to
A\ 'ni tor werks, ke off alone over the ooeil el out which serments of the wihle gooni
Probably at lenst two vears will elajse be nopilation presented the most danger
e the voun wad i el (oot o lme], i Hng er L runwa We rof the |
it e IF T S1X Vi efore tl Fhi 11 |||.|'|---| o Sand Island ai ing o
Vit rosses pogsess nin extraordinery hom Lhe distance of thelr nest from the ranwiys
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o their nestz on Midwiv, One, which had  tance, green: birds from the still farthes
been released in Puret Sound n Washineton clistant resientind section, Yeiiow | hose two
stite, covered i) mitle=s i 10 davse The miles away on Eastern Island, we dyecd
We discovered that
Lsooney brines bus 1o s halt, Birds et im the way of evervililng on two-lthirde of the dved
Midwayv, While minge in fo nifings, they somelimes s rid o hiirds above the runwn
=51 jure cyvelists Hut bhe isianders engoy iher antics

came from nests within
150 feet, Half of one
Cenl CAme 1ImoMm e ress
dential aren, Onls il
reil-marked bird cams
from Eastern 1slandd

We found, too, that o

atrosses whose eggs hadl
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Down East to
Nova Scotia

Blue-water vachtsmen steer
a conrse for the saltiest of
Canada s Maritirne Provinces

By WINFIELD PARKS

Nutonal Geogrnphic photographet

't ANY CHANCE of a spare berthr” 1 asked at Marblehead,
Massachusetts. I'was watching inal preparations aboard
Aries for the Halitax race, held every other year.

“Sure! We can use an extra hand,” Seward De Hart, skipper
af the cutter, answered. “Stow vour gear in the fo'¢'sle—and
shike a leg. We're shoving off coon.™

The 54-boat fleet was well stocked because many of the craft
planned to rendezvous at Halifax after the race for a cruise to

ﬂ the Bras d'Or Lakes of Nova Scotia
\ Yiacht and crew are shipshape at last. Dockme hines are cast
off; sails are set and trimmerl. Aries breathes with the wind and
! frolics with the waves, She responds quickly o the touch of the

helmsman’s fingertips. Aries i2 alive again, graceful and beautiful
as only a lady can be.
Down comes the blue cone from atop a mast on the face com-

Chasing her spinnaker, Vifa wrives off Holifax. The S8-foat
schooner, skippered by DeCoursey Fales of the New York Yucht Club,
sel o record of 43 hours 15 minotes elupsed time in the race from
Marblehead to Halifax—2360 nautical miles
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driving hard towaord Halifax

A dusk the wind picks upe  Fhi
v cold, and o blanket of
for enshrouds th Vinsthead hents
clow ecrily. Water drips from the helms-
mut’s nose or creeps down his neck as

wieathoer tur
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“We're offI” Yachts
sall past spectator
craft at Marblehead

1'1":“ ANGLES of white canvas flock the green walers
s Ulass B vochlis—20- to 35-foot roting—hendl
A ”.li|".|_'|. On & rean sotd herls '||:'|_'1_'.|'r l'l1l|r' ”:4!-
Hutter between bare masts of Lord Jim, the Boston
Yieht Club's F2-foot Nagshin Tibor Bov, o boss sgim
mer school aflont, rdes nearby with foresail s

Fiftvifour yvachts in four Classes tompelsd] o ihe
IMh rarve lasi I|'.||:| B ot up Hmes, worked out bn

the Crusing Club of Amernca. compensnlod for dif
Ferences i sidl and bull ¥Yema, first scross the fndsh
line. sl the hondicaps s the Bifpeest oot (n the
rce. Llvabie, o 39-Toot, yawl skippered by John M
Ralinson of Portland, Maine, had the best correctid
titne of 41 hours 43 minutes. Another 30-foot vawl,
(HF Call of Marblehead, fimzhed second

Oilskin-clad erewmen aboard 46-foof Aried rig a
g genog 1D & the cutter s henvy seas and fog
ofl the second oluay

“The vk of the roee s catchinge the fnte oorrend
around the southwest cormer of vova Scofin,” said n
wprseineed siopper of Marblishemdl "0 vog get there ol
Che wrong tme, & foul currenl can ruin vous chances.
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Historic Halitax:

XPLORER CHAMPLAIN, in his  [oghool
E kel pote of this landlocked, re-fres
nket three amd o half centines amo. Micma
bnillans called #f Chebaoto, chiel o havons
Edwaord Coarnmwallis toubdded the nrst pes
rnpeEn! EettleEmient 0 1. 44y
£ capitnl 1= o bustling
enoleh ta pccoTmm
of the U= aml Hritish MSaovies, D
welcomes more than
wats-a mator Britich base duning th
in Revolution and the War of 151.

Victors revward: W Miesee)




( anada’s front door

fedderate Do K ads

ere I bath Waoreld

5 O Pencdery

015 the ity

L AT

and leveling same two
Hohinx (rtode] avpEars in thi

H tl pericl] viitw, Waleriron

pt right flnnk Her Miajesd

vl Dockyard. At lefi

moars  behealh the Angd

Brdee, which inks Halifax an

wove Sootin Iesc im0 the

% e Rilind i el
e e DA







3¢
Vel S
y 3
__.'.1I|
'|.
e T-
-.I.
O
q
L'_li.!ll
I'I
J
|
I
1I
()4
._'~"|'
11
11

1

:_;-‘I_

i ] |

JISC
'.1.]
11
1D
h
arl
:
W)
.

H .




Skipper Hurold Nash o




Peters C anal

St.

=

—

mmm
=

i

bkl

'1| ! llll

rielin

=R FEASL R

I'l.||

_|
= IF
=
|

=
it =l
-

Lowaro h

Ailant

P - Liostd

f et

Friosh Howers (or thy

s 1b T,






Yachts ride the wind
on the Bras d'Or Lakes

UMMER SQUALL enlivens the 15-
mile race for the McCurdy Cup

(page 879), won by Robert Hall's

Astral. Tan canvas identifies the yawl

E&Fa,uld&lbaﬂsﬁllﬂmm.
sailed by a charter member of the

Cruising Club, Dr. Gilbert H. Grosve-
nor, Designed in 1916 by George

Owen, a ;m:fw of naval architec-

ture at the Massachusetts Institute

of Technology, Elsie’s lines served
as a model in classrooms for many
vears. Dr. Grosvenor helped organize
the Cruising Club in 1922. McCurdy
race honors the late John A D, Me-
Curdy of Baddeck, who piloted the
SﬂwMﬁnthmwm flvin Canada.
Later he became Lieutenant Gover-
nor of Nova Scotia. Local and visiting
boats compete in this informal but
exciting biennial contest Leeward
of Elsie sail the Merry Jacks, out of
Halifax, and the Legend and Javelin,
‘both from the United States.
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Serene calls at e e e

vhose ight guards the harbor
Baddeck harbor e N e
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Baddeck museum
houses Bell's works

A LEXANDER GRAHAM 1 viemy fia
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Bagpipes rend
the quiet dusk




(rhosting along,
Elsie salls into
Boulaceet to
join the fleet

EWITCHING bBras d'Chr Lakes—
*Armia aof Lenlel™ in French—

e the sun-=hiczithed paradise o
adling that every yvachizsman seeks
it aeldom Bnde

From hoth shores, wooded fingors
poke mto the blise water, Behind the
pirameontories e countless oy e
I--Ir = ECNETY .|['|l| NEERCES, TN
sKipers consider Boulaeeet, or Mo
Hell's Harlwonir, the prize of them all

v wooden [ehthouse on Callis
Pomt marks the entrance, Swing-
(g aroune o spar Hooy thiat warns
of o shoal. boats ahide between Cilips
and Pony's Foint in the foreground
ften the Hehtkee per and his fumaly
stroll down the lawn (o wave a
frrenc vy greeting

A anchorave 1o the inner e
(puagge BTH), craft can tie up sEmimnst
the hanks without runninge aeroumd,
wn sharply does the bottom fall away
friven the shore. A mere SU {eet from
landl the depith excmeds 20 fee

Here time seemingly stands still
The towering firs whisper gentlv in
the wind, and the swimming ¥ su
perhy Boulaceel's varving moods—
i stinshne oand shodow, moocliud
Sl s, or undder a revesling misemn

stomp un indelible imprint on the
MCMGTY,
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at last port of call
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and the hill carried the castle <= 3
as if it had grown there, right out -
of the tumbling sea. S 4
“St. Michael's Mount!” shouted % -
the seaman beside me. e
'He was a Cornishman, working
his passage back to England with =4
us. I was a young Australian
on my first voyage to Britain.
The year was 1928. We were
taking in sail on the upper
topgallant yard of the four-masted
bark Herszogin Cecilie, storming up
from South Australia toward Falmouth - A -
We had been many days at sea— b -
more than three months—and now o



”mgm; ons by National Geographic photographer BATES LITTLEHALES

FAIRY-TALE CASTLE off Cornwall lures a famed
“sea writer with lore of ancient tin traders,
Hﬂmﬂmﬂmﬂum
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Battlemented temuee sirdles the castle's round tower, Ebb tide exposes the hall-mile conseway

e us to Falmouth

|4 Enols
riflled] 1n the

wikd v em

sotithwest rale was drv
around the next heoadiand, il

The bip boark pitched and
\aft the
phasieed, and the hitgh vard swing us
the grav sky in wicked circles. But we were
well accustomes] (o this, hard the sl

ill.,'.-‘."‘. AT llE molinn wias

throueh

n we
almost tn. There wis time to ook, for a
mument, @t the fantastic shoreline

Michael's Mount s
ful castie in all’ England.”
me. “You must visit i
in an afternoon than
where ¢lse thoa mdnth

the most wonder
my shipmnte (ol
You'll learn more his-

Ly there vt will -

Man Vitliers, worlel-famét] tor
wribtings, hoas contributed meany arti-
LiEDGRAPHIC and authored the

Aen, Shape, and e Séu

The Author: Cagd
his mmuticon
cles 1o N ATION AL

e T ||

v 5 psespuiiar ook

88

Far below us the shirp bows sliced

it the
rilling and

.||'|'|| [

Channel seas, sencding the foam

I hissing
*This 1= the sen that drowned Lvonnesse
the senman said, "Below us 15 that lost land.”
| looked down, half expecting o ghimypse,
somewhere 10 those rothiho s als, the |IFI||-.1 1]

off apire of a Lyvdnnesse church or the weed-

covered remnants of o wall submerved thou-
aen. | had heard of this legend

thie lost fand alleged o have

=ianos of venrs
ol Lyonnesse,
ornmwall and

‘-:l'llllll"u'l.'l'll'f'l.' between A

the southwesternmost 1sles

existecd
the Isles of Sciily,
of Cireat Britaln

oo l.-.'|l1.l|.'!|
vouches for the ancient stom,
lales of the lost Atlantis, that other drowned
land of the Atlantic. But local Cornish legendd
declires that

history, no sclentibc proof

It helongs with

| 40 parishes afid their chiurmhes



Larmmving therr shoes, visitio b acroas the cChlseway. Now
A HA ] F (W
to the mainland town of Marazion. WOE s [N

[ ) 1
II-I“ 1 =||| . .I.'-I i o i '.I | i I 113115

K WwWilhn YOONessa, ol
church Bhell it 1 eiaitl, m henrd

 1T0E SUPETGes

s and esoloeists dens
the stors I._'. nnessed A myth :i..-_u sy, Cer
pnuncl@ted hen

wnyv tiles of churches

Lhosanods of velars sivn
Ancien! Forest Comes to Lighi

Yet pheces of long-drowned Lrees h

wresled irom the meud our

1%L hlw1.

e FXtremely low

| = : {“ornwnl - hoiri oral w —_—
Front the bottam of t il seas Eaxperts o
1 FHESE S HeCIIme ] | nbLhers b
- methods, including the carbon-14 dati
PTCRES, i l<hied]l thnt thi Wi ul
mereeo about 14 i1
L here must have e e subsaden i

¢ sen Wikl drop until the Tord stands dev, Flood tde
i fi i those who Uarey must ran for sho
the land then, but just how much is hard L
L | ol @mnsy glect subsidences even

My Cormizh shipmate had no
pokedd olit Tor the churches, Lo, and hstemnerd
[or the Dells—even in [hase seas

R W

lurched down the fevine

e in our ears, T gathered from him that
=L Michael's Mount, thial ntastic pife of
tone rising above it

caftshoare Cormizh island,
the center. 11 hol H|y TIVT0. '

pmantic myths and stories of gl thatl end ol
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the height of the Mount: it hanes in the castle’s stairwav, Few ships use the harbor nowadavs.

AWCITINE L0 ow from the Mounts gr ITILE

LVithwn

[hic time 1 had come by iny

|'i tncts Ulectl =i

caronet, third Baron SL Levan of SL M-
chael’s Mount, to mve him his full ttle, Lor
L Levan 1s head of the fomily of St Aubyn,
] Bast i along Bine of SU Aubyne Lo ows
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sixty Thoosand Callers a Year Pull Up
|i.|'-|'|--.-||.||||_'-e| "'|||||_||, % tiv thi i'_|-.||.|_

1l 1 I S L Liowhinee o\ |
i L Nl i century. Fli ICeeecled] Lo 1l
bitle i 1940 o th it his yncle, and tl
viount becn s residence after that
wie walked about at an easy nace. sto 1L
dmure the coastline nround Mount's Ba
hich stretchend ! ) EDeE ast Pien
Ince, i hett soiith Eauannt Mousehaol;
Vi he FlUEs sl Lanicl = P
| = 1w i Vi i el 1t ila rii{
virll-13 i ri fil i dliffer viel
[ s Vil | i (AT { i 11
I LIT €] L B rlooim. sunligh Feiin
oo | Hi It ENFOOn ol el
i OIVenIeEniee
we wenl into the o nonks” meflector
Lhe nrmory with its weapons m CTTHCE il
ibrary hned with huee old book el thi
Orawing rooms bhalt o FOTH FHALL
Stitart Arms Deck Chevy Chase Room
Wi i L TRt | el il
thi relecto JLHY il i | (" hi L s
ROOm (hext Dao e veleer fri
cied o se 1n Tull o TIEr SLaL LIl
il wile] s i
L) the hiteplace ot one end 1 noticed the
On - Ihe Mt nean: And It has the riadlrow i tl AATT ol the Stuart s rlaced there a |
Wi LTl | | Vil DT of i ! Restoration wnd 1l iWCeesston of Lo hart

s TuC s AL oA L the patl BN ' LU WY LTeE AN LI o LT
a 18 1 L. Erea L il - i } % oy THE 6V e re1e
W protec led LIe DaTierie I il LT iElE vE e olher o i gaT thie =1L Aubyvi '
ILOE CIrr I |1 £ | Lk LA £ g el i Tl Shr earing the st Aub CEn
RF MLETUE 10T Lhal L EEERT il T o Jirt 0 f il ) A BEg T
oL SRk ' ' il il he Giodolphins, a family allied by muarrine
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Castle s Chevy Chase Boom hias o plaster

[rivee showltg & "chevy chase” (notsv hiand
inc il ey, A Uormish choopeh: bird evmbind

af King Arthur, peeeches on the ool of i
of the 51 Aubyn [amily (eross with five
g ITELKE ||'|' LENSE S EN4ILI=E" {38 'RadHRI | '

I._I: .Il_l 1k 1 || || - i !III |.r|-!!I||_ neE T _I'.'-

I.II_ r !l:- |:|I- By LR | T Ir i III :IE!I |':_ II =
thie castly public areas [or the Noational
risst, escorts vizsibers: The hunting friezs

remunmiscent of the 16th and | Tth centuries

His castle is his home: Sir Fruncie Ced
s Aaabyn, third Baron S0 Levan, stusid
beslole luis wilfe Clementing in the drawi
room Of their private guarners. Portrai

shows Queen Mary, wife of ing Wilham L1

virvinnd suburb and country ¢lub near
Washington, [ i winch tse the somme
ustal name. Was this scene on the ancient
witlls insicle an offshore Uornish castle the
NanEe = Origns

His Chevy Chose Room, Lord St Levan
toldl mie, 18 named for the hunting frieze, hol
'I'-l' term 15 olider than the ez |I MeEans o
sy chase or hunt and probablyv derives
from the nature of hunts in the Cheviot Hills
ol nocthern Englug

The walls of what we call the Ches
L hasy Room were probatdy huell by Abbol
Bernard from the French Mont 5t Michel in

i 1 '.I il L | i
Lhe 1 century,” Lord St Levian s

I wansn't until tl eyl le Fhiee 18th
century that mv family converted the aold “That autharization is the Brst record we
nape! mto drawing rooms. hoave OF uny permuoanent structure bere,” mo
rlgrims Inspired ||:t Arehaingel I:”-? Sk FROMENAL-TIG, Of, S0ME S6rL-0l
builcing has stood on >t Michael's Moung
e we strodbed and Lalked, a thowsand veurs e ha el foHastery,. casth md now for th
mitiant nofhimns el even 2000 seemed mo sl LW or e ENLLIi | TR O TR T AT
viery long s In 1647, Parliament nominat ' |
"The archanzel St Michael i3 el 1o have CesEor Lo _| hn St Aubyvn (o be Caplain of
ippeared here in the yvear 425, Some fAsher-  the Mount, and some 13 vears Inter he bought
men saw him. He was descnbed as standimg it Then it was a place of considerable mili
suftused on Depvenly icht, on 4 ledee of rock” LAry I T LnTice Rebelthons daeainst the Fos
Lord SL. Levan showed me the ledwe ns we  lish throne had started here. The place w
[poked down from the terrace of the castl hack door for landines from France Remot
[t juts out ke a pinnacle by the side of the sea e secure, it was ot the end of a long road
When th SLOTY O the archoneel’s visitn [ts prosition was almost ympreenabde. 11 o
Ol wils Known, S Yhichael's Mount becam: ILE oW SPTINES of water [t could be sunplied
g ponular place of pilerimare By 104422 L i b 1Y

viears before the Normoans came to Eneland “"A rebel Earl of Oxford—IJohn de Vere
King Eduwnrd the Confessor authorized thi 13th Earlk—aok it once in 173 durn
grant of the Mount for o monastic cel



Boats ride sund when tide departs from St Michael's harbor. Distant Marazion once bustled

men dressed as pllerime. Once they got imsde
thev drew their swords= They beld the Mount
for severad months

Later the rebel Perkin Warbeck tried to
launch rebellion from here. He took the castle
unoppesed, but he didn’t get very lar

| listened enthralled oz this English history
I had been Lawopht is a bov came to life so
vividly i this perfect setiing

Perkin Warbeck, | knew, wias an impostor
who 2ave himsell guite a about the
time thut Columbus Mirrth
America—until the hangman's noose snapped

APt

wis staling Lo

it to an abrupt end when he was 25
Pretending, in 1492, to be Richard, Duke
af York iwho had been murdered in Lonidon
as n child, vears earlier), Warbeck was en-
tertained and financed by King Charles V1II
of France. He was given Lady Catherine
Crordon in marriage by James IV of Scotland
Leaving his wife at the Mount, he marehed
away i 1497 to proviam himself rightiul
King of Endand and attack Exeter. Failed,

B0

four words
compléte the impostor's bliogruphy

Well, he was= at lesst & romantic rascal, and
the Lady Catherine Gordon was a beauty. |
wits glad that she had come o oo harm. | he

imprisoned, confeéssed, hanged

Eing save her o ension,
Was Mount Known to Ancient Greeks?

L.one before the visitation of the archangel,
belore the monastery, the Mount was 4 place
of renown. Many students consider—ias do |

that its shelter provided the ancient port
of Tktin, or Iktis. to which the Phoenicians
came from Uarthage and Sidon to trade for
British tin. They needed tin to blend with
copper from CUyvprus to mike bronge. Bronze
made the best weapons, Hence tin's impor-
tnnce. It was the uramum ore of the peériod

A Greek meographer, one Pythens, voyvaged
north from Moassilia—Marseille—about 125
B A quote from his lost wntings, used some
M vears later by the Greek historian Dio-

dorus Siculus, speaks of Thtin,



Silhouetted castle overlooks a waler sprite on
the causewny as sunhiEh! daoples the shollows
Mount's ‘Bay covers a foredl subimergedd aboul

[P0 B Parte of drowned trees are still fournd

. ™ E. —'-'l-'-r'"l;'l'
Rt 1,

{ r X1
Rk 1R T 7

with tin trade. Most midnes now are closed

*“The inhabitants of that part of Britnn
called Belerion [identified as Land’s kEnd,
im Cornwall] are very fnendly (o strangers,
and their relations with foreign trmoders hivve
civilized them more than others. They pro
duce tin which they extract from the rocky
eround, into which they drive galleries. Thes
melt the tin into ineots which they load onto
carts and convey to an island ving off Britain,
cilled Lktin, When the tide = out, the inter-

vening space s drv, and they transport the
tin over il I lnrgs quentiies At hogh

lide the passage 15 covered with water. 1t

s here that the traders buy the tin from the
natives and ship it over o Gaul [France]."
Cinlv S Michael's Mount seems to fit this
deseription. But some scholars wonder, if this
Ao ancient reflics or Erocle ,_'IIIZI-II'-'
have ever been found in the area They con
ader it likely that aithourh Phoencnans and
Pyvtheas probably visited Comwall, mast
Comish tin was shipped 1o Gaul by Bretons,

thiehee overliind to the Mediterranean.
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Blurred by rain, St. Michael's shows a somiber face. Island children eross the bay to schoal, but

B3



angry whitecaps occasionally isolate their home. Stone dwellinegs shelter most of the 34 redddents
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easy L0 imastne the ships of the Phoenicians

aiming nicine in from the <en |~i-_'|1--||ru11.'|-||

undd eraceful, with the distinctive horse's Il

Ao thitr mgh stempwsts: Sun-tanmnoed power

(ul =emitie seamen in long clopks wotled bBae

weringe thae corliar mast and et sadl dnd
manning the lone oars which were thelr aus
iy powet

i they come arowund the slands, oars flash
g, drams and oboes Keepnng time. Close in

they dron thior stone anchors, and warp with

Rber and leather nes as chose = they cin @l
Up the mcominge mannecs may be Celby

Feelons. cousin= of the Cormsh,. shumng the
s lruaeee ard the =ame behefs, <niling i
RLITERY o TR

wilh 1ron

thord  their sturds
Hipes ol ok chams
vl benther swdle. JoseE in me
lmamnation the sun touch thil
wind-hl

IITTVW' N

¢l leather to o validen
oear the sirngEe sound
of chalns ¢lanking and rattlinge
As atrone Breton miriners cléur
thae anchotrs and et the salls
Feddy Lo come down on the ran
Whnt asight it must have béen
when such a fleet came in' W
have scant knowledoe of Phoe
mician, shipe, but Juliue Ciesar
hie  left o l||'--"F|||Iil.||| b Ll
Hretons' He
battle with o fleet of themy buck
S B Ll
notes] 1

fought a pitehed

AT Rearis

defented lim.  Ha 1=l
Hal hulls lor beachineE—u use
ful  guidity off Maradon and

BL Michoel's Mowunt—their up

richt Dows und sterns “suiteod to

Lhe great size of the stormy seis
I hies

.|r'.|| hiael "||L'.||l'|- R 0 ||I:'|-'J- I [k

were bt solidly of oak

tenved biv iron nnils e thick as a

thuml.™

FIFTES FY
[ACHUET

D i e
Hritoms

From Lhed
Moarmsaon  the
et Lo fnends. Onhiers oo
Krmminge it theitr coracies Lo
o
hore, Lormish ponies woll, Tod
e with e

visttors ook Hp 1M awe art the

fresh-courht fish On the

ale and granite pile ol 3
Michaels Mount, fa

ppadernas b ke
AT

fenter of bEgend and mvsiers
Uhey huorry with the

W ha
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| place for memories

Lord 51, Levan's voice broke into my pleas-
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amd interesting purts of the castle are avail-
able to the public, including the chapel, arm-
ory, drawing moms, and terraces

The St Levan Tamily lives now in the new
enst wing, complete with suites of fight and
alry bedrooms and medem bathrooms As
‘we sat in' the family drawing room over a
guiel pre-lunch appetizer and in the dining
room for lunch, we mizht have been a thou-
sand miles from w summer visitor,

“It took weneriatinns to make this castle fit
for & home." said Lord St Levan, “The fumily
moved here permanently only in the middle
af the last century.”

Since the days 300 vears ago when St
Aubyns first acquired the Tamows Mount, each
hewel of the family has successively main-
tained and improved it One of them had an
arthitect-cousing Plers St Aubyn, whose ¢hal-
lenming task it was to add a new east wing It
ok five vears, building in heavy granite, in
places verticalls down the sheer cliffs,

St Aubvns have =erverd Cornwall, and
England, ss5 Members of Parlinment, High
Sherifis, Deputy Lieutenants, Justices of the
Peace. and in many other offices through 500
veurs. The present Lord 5t Levan has been
Deputy Licutenant of Comwall since 1961,
In addition to hix duties as o Justice ol the
Peace. heis o hereditary member of the House
of Lords And then there nre forms to be run,
A estiale 1o OUEATIREE,

Agninst the background of this full life, ]
guthered that both Lord and Lady St Levan,
in theit muagnificent home at St Michuiel's
Mount, are happy people indesd.

Spanish Armada Sailed Wide of Mount

The tide wis high when 1 left, and the
canseway was submerged. Lord 5t Levan
took me to the little harbor, down the stone
steps Queen Vidtorin once climbed, (There
I= an impeint of her shoe in bross ot the togp)
St Aubyn retwaners: took -me by motorboat
to the stome pier it nearby Marazion. Agin
I wine struck by thetr strong, hoandsome fnoes,
swarthy and =0 Uerpish. Could it be trie that,
wity hick, Phovntcinn blood haed mixed with
this Toenl herp=

The evening was closing ine I stood on the
foreshore and looked back in reverie at the
Mount, standing romantic, solitury, and grand
agninet the misty Cornish hills

A host of stirring heures from the past
finshed  before my mind’s eve—rebellious
Perkin Warbeck, John de Nere; the audacious

National Geographic, June, 1964

Earl of Oxford. wall 5ir John Arundell. fight-
ing for his king, the poet Milton, who wrote
some engmatic verse about the Mouynt

Spanish seamen were warned about the
Mount in Elzabethan times. Their ships
wore supplicd with a document called Refu-
cton de los Puertos . . de Inglaterm, o Span-
ish pilot’s survey of the English gonsta

“On one side of Mounts Hay & a strong
castle with much artillery . " the Relacidn
reirl. 3o those iIn Spain’s raiding fleets ap-
proached it warily. |

Cornish Jack Killed the Giant

All this and much else is part of history.
Then there 1= the legendary Kind. such as
Jack the Giant Killer. Jack wae a Cornish-
man. Jack is a favorite Cornish nime to this
dav. He killed one Cormoran. master of S
Michael's Mount, hy digzing a1 well in the
mant’s path, then attacking him after he had
fallen in,

Another legend has it that Cormorin buill
a house of white gramite, but mude his wiie
fetch the stones. While he slept. she tried to
substitute some handier green stones. He
caught her and frightened her into dropping
one huge boulder on a beach, where it re-
muined, no ordinary mortal having the
sirength (0 move iL

I Tearned such fanciful stories 35 a school-
bov in Australin, 12,000 miles away. Yet were
thev all fairy tales? And those stories, persist-
ent down the centuri=, of Lyonnesse and its
drowned parishes. Fairv tale< ton”

After all, huge boubder= <till He oddly trewn
about the Marizion foreshore. as if they had
been dropped there. It s hard to visunlize
how human agency cottld have carried them
where they ire

As for the drowned parishes and churches,
the chronicles left by Florence of Worcester
—an English monk who recorded locnd his-
tory, and died n 1118—tell of thes fourshinge
land and it sudden overwhelming by the sea.
There i= ne hint in his writing of disbeliel.

Night wos coming swiftlv swith i mist from
the sen, blotting out the lights of the modern
world, ships in the Chinnel, the loom of
Penzance. A ezull eried in the gloom: A cold,
hone-searching wind rose. Suddenly the sea’s
witsh wis mendcing

It was eerie and hauntihg—n place where
almost umvihing might have happened. The
fong, event-crowded past was very vivad, and
very real
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HTH keeps it as safe as drinking water.
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These 3 tests prove
First National City Travelers Checks
are “Better 1'han Money™

Why are Natwonal City Travelers Checks: the hesl way 0
carry money anywhere? Actual fests, shown below, demon-
sirite these specific nedsons: ready availafllity ... immediali
acceplability . .. on-thesspot refundability. In case of loss,
Western Uinion Operator 25 directs you thousands ol
LLS. refund points. There are thousands more shroad....and
hotels there can diregt vou 10 the nearest one, Backed by the
hank that"s first in world-wide banking, National City Trav-

elers Uhecks cosl just 4 penny per dollar,

TesiNoa3-Availahilitv-in Baton Rouge
., & M Gary B Besrd corry Natimomnad

Clty Travelers Checha on every (rip, near of
lar. Here ihey replienish hesr suppiy 4% 1he
Loumizng Meaonal Hank. e guick, can

1fbel eeonoimecal 6l Phanks oyverywnen

Test No, | -=Refundabilitv—in Heidelbery

Busincssman Gearge W, Campbell of Casper. Wyoming mad

el By aciually bommg 512000 worth of et Oy Travelm

{ heck He was durecled by bis Bote] o o pearny Hewdelberg bond

alere & full relond was promptly arrnnesels Mo e
AL AANAN, fl"l"l'l'l'l"l"i""'!ii r

o
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Al the World's Fair!

A1 three pdvantages, Herc, oo, you i ing
Esitnial Cily Travelers Checks ¢ 1%y By Bsidy
LY L% [rley liild undablbe, Whe
| i fhe | ity Thom — rédaxs

[

Test No, 2-Acceplability—in Singapore

A1 the fumoos Baffles Hodel, jusd gs hack home o L ape © o, M1
and M. H. Bennetd Whipplke: learmed thai Mational Ciiy Travelers OIFICIAL TRAVELEWYS {'HECK

L hecks Wwere o mos! cotiverient way fo piy [or éeveryiprng. Frool that WMEW YORK WO DS FALN eadoad
ths “safery-Arst™ coash o world-famogs! Mrminer s '



NEW YORK —city of the world
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"R Get Kodak
Love Letters Color Processing

to Rambler by mail

Insurance Exscu-
tive Jioel M. Prowee of
Sew York City hos

b gl bistiess o

il Family nse ol
of his car—hoth
Lough. His letter s
full of prause Tor hos
joel M. Frice Clussie Six station

witzon wilh motorusls: Lransmmissiog

“It's the most kid-proof
car |'ve ever seen"’

"I have tw0 boya who can do
gome Horrible thinga to
upholstary. But the inside of I
my Clnssic wagon has proved
BN tough as it is good looking:

‘I partioularly like Lha

brakes, teo. They stand up

ramarkazly well undar stop—And-
g0 City driving. And 1've maver
aean ANy that work &0 smootHly

in wotl wsather

‘=88 mileape s bean surpris-—

lngly good. I never expocied _

to got 18-20 wile= wi*h @&n Just buy Kopak Prepaid Procassing Mailers
automatic transminsion—and at your dealer's. (Price covers processing
in 86 much oiily traff: cost.) Mail your axposed Kodak color still
'I want to congratulate thosa or movie fiim direct to Kodak in the pre-
who make gsoch a fine automoblila paid maller envelope. Get yvour slides,
possible.” mavies or prints returned directly by mail

processed with the same care Rodak puts
into making fitm. Sure sign of guality
processing is 'Processed by Kodak'' ap-
pearing on voaur color shides and movia
fitm, and "'Made by Kodak™ on the back of
your color prints,

You can see why Rambler is Amer-
ica's best-selling 6-cylinder wagon!
Pl € lass e s eomes with an eig el aeing-
sl 10| poY=B ur Lhe new '|-||||||.| L wifii-

- L B - ] |
mdaated 22348, the B that comes on hik FIAL b

B—erenl! Aned the smart sl Linaly

Ronofl- Fop Pravel Hack ts afondord u'sE HGDAH FHEFA]D

erjipanent, See your Rambiler dealsr!

PROCESSING MAILERS

— )

EASTMAN KODAK COMPANY
ROCHESTER, N.Y.




Film cassatie |oads in seconds battery drive .| no winding

KODAK

Electric 8
Zoom
Camera

loads in

seconds...

and takes outstandingly sharp motor winds the filim for yow. You're always ready to
prilllant Bmm moavies! Tha tilm
casselle eliminates conventional your fingear. The electric eye automatically adjusts
threading—ang ra-thraadging, (oo
(When you're ready to expose the

sanond side of the fitm, just Hip

the expoaure. Kopaxk Electric B Zoom Camera.
less than %1680, Advanced model with 8-to-)
room lens (B8.5-52mm), less than £296

the chssette ovar. It's that sim E.ﬁ.:_;uz lans modeal, less than $80. Sce

ple ) in the KoDAK Elactrio 8 Zoom | all three at your Kodak dealer’s,

Lamera, & small, efficient slectric

“' Il =T I fares ||:- - ||'i|ll-|- T AT Marnese
.l

ol / O dalk

EASTMAN KODAK COMPANY



All the parts that make

awatch fast or slow

have been left out of the
Accutron movement.

dividing every second into 60 egual parts.
1| { Your present watch divides a second only
mita S parts.)
Aecutron time 15 so precise that we guaran-

sttt sl et amd s wijk the: tee average duily accuracy within 2 seconds.”
padaltinovmasth eyeiiiak And we know owners who have not guined
or lost this m 2 months,

Uhe balunce wheel, springs, staff and serews You maght also ke to konow that the ULS, uses
in your present watch are mechamcal parts. Accutron movements n satellites, And that the
A speck of dust can upset them. So enn ¢ons Air Foree has issued them to all X-15 pilots.
gealed oil. And normal wear. However, don't let this make vou think that

We do not use these parts in the Acculron Agccutron prices are higher than any other fine

ol C—

movement. Instead, o tiny tuning fork .
kegps ttmie through vibrotions, ;

Lmepiece’s.
[ Remember, we left o lot of pards out.)

'-_-;II.I-lIl‘ i
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You haven’t seen anything till you've seen South America!

CRASEE 10T 30% :'ll._._' il '-ll'l: | L | | | L WE '.'.._'.' _.'_|-'_ : !_i _'. in TrLLIs Il '. |!_ X :'i| | .i.l.". 1

10 see. The ancient Inca palaces in Peru, for example. Night life alone the glamorous Ury

guavan coast. (A4 low a8 334 a dav in Lhe smaller resort hatels ) Beasilia, the world
modern cupital aty. Andd the unbelievably hesotiful lake country of Asgentinn and Chile
You haven't seon anvi Gl vou ve seen all South Amernicn. And voor tieket "Round

south America will cost you much less tham yvou think, As

-
hille as 5630 Jet economy fare from MNew York, 3578 from -%

Boili inkals {08 Be price wl 'l.lj, TG Mfom 1

i " a0 oren Way, Telnrm B

By BHATy N AT i L LR N
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World’s most expensive hammer

A Bell & Hawell AUTOLOAD® movie eamero
makes a dandy hommaer, (Our nailbenging
was to show the sturdiness of our elediric-eye
syatom. 11 also makes a nice point abou! our
comera bodies, doesn't 7] I your dee of o
ytatus symbal s clore to one hundred and
tifty dallars warth of hammer, thouah, make
sure it o Bell & Howell, Actuolly, we didn’
plan on making @ hammer, But when Bell &
Howell makes somiething, wa make |1 strong.

In case yoli're interested in foking movies,
wa'd like 1o peint our the handy ones
handed sroaming affalr. Right there under
the lams, see? You tuck your index finget in
there and oom smooth as you pleose. And
thee electric aye and reflex viewing. And the
folding, bullk-in pistel grip. Naturally, you
lood this camaro with a cartridge. There
now. If you have any further questions, osk
vour Ball & Howell dealer. Mice fellow.

Bell & Howell
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JETLINER—MOON LINER—SPACE CENTER

g the rise

TO HELP PUT MAN ON THE MOON,

bt sS4 buririg ' I BRI Y

SIMPLICITY IS THE KEYNOTE «l elialuafiey belne il apuste Pl 5-TV'H

L II .M I ! | 11 8] | FEETIET L i 1 14 1T H i LS I LEVEW T

4 - = 'ﬁ E: .

. - [ .
e .
THE NEW DOUGLAS SPACE SYSTEMS CENTER  sudvarus [t k Tehl) b=t A1l Deidald

IN THE AIR OR OUTER SPACE... D 0 U G LAS GETS THINGS DONE!



Having trouble with
weight control?

The Special K breakfast is for you. Only 240 calories. Good in protein.
997; fat-free. Tastes fine, day after day.,

THE SPECIAL K
BREAKFAST

The Nutrition Story of
Kellogg's Special K

N lis Tkl il -_; arigl k i
with i Exin K sigailbes L4
if I mcommesded dady peat

IwaEnrE 188 an sdur T s

PramirEmiely Minks rre=lag I il
[T =[] i ij i e {T 4
sbrllint 1 Bl Tood and D

".- in
i=nE i I |
1 150 | .|
gl 1
(R ' | II
1 |

L 4

Have yow ever started on @
weleht control  proeram and
dropped it long before youor
ol was reached?

According torecent studies,
many dicts fil bechuse thps
ate oo dull 1o hve with

Ihe reason the Special K
Breakfast hng boen so sBecess-
tul with so manv people 1s that
it 12 0 faormal Kind of med
It looks appetiring and tastes

Widd it s based on the con-
ccpt 1nal eatime wensibly ot

Dredkiast can Delp you el

sensioly ot lunch and dinner
While the Breakfust totals
ondy 240 calories, it provides
oot pourishment : Complete
lagh-gpuality protein, A bal
ance ol ViTarmiins and miner-
s, And guoick eoergy, oo
Viainstay of the Specinl K
Breakfust is o unigue, modern
ceronl—keflope's Special K,
LE s bow in (at, high m protein
vet invitingly crisp and Hehe,
its exceptional fovor is en
jovable month after month

Doesn T Specil K belong

o vour breakfust tahle?



Home movies easy
as watching TV

with new Keystone
"Private Eye” Projectors

Here’s a totally new concept-instant, table-top
movies. Without setting up a screen. Without
darkening the room. On a big (5%" x 6%"), bright
viewscreen. How convenient to watch home movies
just as you'dwatch TV. See Keystone self-threading
“Private Eye’ projectors with High-Light slow
motion at your photo dealer.

But projectors aren’t all we make. Get a load
of our new Load-A-Matic cameras. Squeeze the
trigger and film winds onto take-up spool
automatically.

It's the fastest-loading camerain home movies!

LIFE NEVER STANDS STILL WITH

KEYSTONE

Availabile In Canada KEYSTONE CAMERA CO., INC, BOSTON, MASS,
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People who Thunderbird have a talent for setting trends

And for discovering them. For a decade their car has been a symbol of all
that 18 mexlern. Now, a new rend bestns with T honderbird {or 1964
You Il knesw it the mstant the exclusive Swing-Away stecring wheel moves
over to ease voury entrance mto the D hunderbied cockpit, New eontoured
Iront seats crdle you luxunoushy. On the theht deck, 8 warmng lieht re-

J.—I--
IIIiIII.!'- VALl Bk faisiathl ||I'. 'l-II.-|I.i.I|r|:' sb el ]II |I'~ '||-Iiuli.l' il-IIII I ii;-_'lllh I:'H VikLl
'-n'||1:'.__'.|~1*- Lo, 2 cosr 18 ajir. i, most LI Pressive of all. s the ssaooth, silent
way | hunderbard moves and corners and rides this vear, Trvow Find out

why the tremdsetterssay, "olthercars vou deive. . this one vou T hunderbird.”

Thunderbird —=t=—




These instruments are read by

America’s safest drivers...

(THE ONES WHO DRIVE TRUCKS)

The cab of a large modern highway transport truck
is packed with instruments and controls —switches,
meters, indicators, gauges, valves, warning lights,—
even two-way radijos, sometimes. No technical im-
provement is spared to make today's trucking safe,
speedy and efficient. It's an efficiency that pays off
in lower delivered costs on nearly everything you buy.
International Harvester is proud of its part in Ameri-
ca's trucking progress—as America's largest manu-
facturer of heavy-duty trucks.

“TRUCKLINES ARE AMERICA'S LIFELINES"

INTERNATIONAL
HARVESTER
COMPANY

- MEMBER

I~ i
_-’iL}
'.I peyiia i f ATIOM

AMERICAN
TRUCKING
INDUSTRY

Washimghon 6, 0. O



The roar of traffic goes ¢lip clop
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s deliehtfully foreten reeort demands anly that vou o vieg

U plense, You can Joal y oA roral-nink Deach, or sl
bty -lree bargains. At might | wrurely rocktarl, or learn

boul one-third lower., Nassau 45 st 2 hours by e Tron
New Yark, as litle as 30 minutes from Miami, Or von can join
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Ride away and hide away

Holiday all the way with aﬂﬂtﬁm @WC




Oon't let the Pontiac style, the Pontiac performance, and the Pontiac quality fool you
—Tempest is a low-priced car.

frgpbE WD w8 DEan Suyyindg 104 AL pl= sl [ ||_.-.--||r-'|'_| EYEMT T8 TN !I:l ip 4 "|'. Wik fofl SEYEN o 15 L
yE time after time ¢ hoose trom, but don't Iref apoul making the cholci
T!:I L _.. T !'_._.'_': -|| .-_._: = -I- '.!I -:.._ (L ] A ||"r| ?-_:-_- = | -'I |{'| r-_-_'- _-_il i b -:'Ir' _:I -:Il :l;]!lll-l % -_:-"" AR, -.-II:II-' L) .Il-

sertorms like | _.I;|'_||J|_|.:_::rr| s ohsifively dNOS G AMyiaaay oo who |'|.I 'I'q'liIJE-'FHM::‘l PONTIAC TEMPEST
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WHY does an oil company break all
precedent to sponsor the first
frankly rated Travel Guide in the U.S.?

Because vou, like most Americans, probably MoOH, NY, BRI Vi, Northwest and  Gread
spend 50 cents out of every vacition dollar for Plakes States: |daho, lowas, Minn., Mont_ Neb.,
food and lodoins, Thiai's why Nobil offeors you MUY O, 5010, Wash,, Wyo, Southwest and
the sdvance Information vou need (o pel the Souih Centrnl Ares: Ack, Colo., Kan., La,,
most for vour money when yvou fravel! Mo, NoMo, Okla, Tex. Calidomia and the

Heve i what you get i the Mobil [ravel West: Are, Lalif., MNev., Ltah
L ..J'.. (e onilv BOOK Of 1is Kimad: : |
L : rank o=-5-4tar QUALITY

|:L'|I|I|I'I"-|rll'-- i :lll i I ||I.|'|'- Iy nnd ||.-..'_:!|| TALL? | Geat rﬂ'ur-ﬁ now

from information gethefed by 4 7 trained from your Mobil dealer!

ISR TS '.‘|- make uannoimeoesd mspec- Il he cannot supply vouw, just send

VIO CECH yoar £1.50 per Travel Gude (cash, check,
» Facts aboul values, prices, sCrvice, ClsImC M. O 1 Mobal Chi Comipany, L
o Places to visil—mussums, historical siles Box TeDM, Greal MNeck, N. Y. Adal

20¢ per order for handimmg. Inciude
name, oddress aml specify which
regional editlons vou wani

o fo-pd! il ormation aboul ooy siflel
lmundromats, tours, picnic spols, [acilities
for pots, where [0 muake reservalsons

Visit America’s top vacation atiractions
at savings up to 50%

With every Gulde vou petl Guest Certifichles
RN L (o 8100 i rexioced admvissions 1o 12
rabe fop vacolion attractions, pl 19
e M. Y. Workis Fair, Just one Cruest |
icate coan msually save vour Family the price
ol the Giinde Six e Ennn il edinioms
Cerent Lakes Area: 1., Ind. Mich., Qhio
wWise Mikddle Atlontic States: Dhel, Waosh, 120,
Md., N.J., N.C., Pormn, §.C., Va, W¥a
worthenstern Siates: Conr, Mouaime, Moass

L -
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Million dollar a mile strip...and worth it! AE“I-:

SEENEEEEEEEEeEEEOERDEEEmS
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virtuall 1| | I Wountain canyon | = CANADIAN GOVERNMENT- |
8Ly LEFRLCRE e I h e~y LS L1l M i yi 5 -
S s TRAVEL BUREAU
il I The i AR T 5 . LY II!II' ikl Wkl LINTTH - OTTAWA CANADA :
1 il i . N @ W) . i =
Here the montan dr mitdes-high, ke glant, S  sires ssnd the Trans-Canadi ~
vathedral gothic, Drive slowly. Si [ G L 1 o : Highway Vacation Kif 10:- :
||| .|'.|..'.'.| i |'|I'I|__ Il_l _II-. -.l: N} |I |_|| i L= : :
Canada Highway brnings vou to magnificent = . =
(- Hameas =
SCenery, meddern cibies, warm lakes, an bt " Piaase Bl , C-04-04 -
. = =
varely of holiday chivees. Send i the coupon o =
\ 3 : . - Addross =
D W radiE-Uanada Highsway ¥ acation Kt and = ]
|| E Wanl® W N :llll!"!. [ E| II : City Sitate :
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HOLIDAY IN CANADA

the wonderful world at your doorstep
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The franc is local currency in France.
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or Poughkeepsie—wherever you go, you'll tra nore safely with Bank of America
Iravelers Cheques. They're known and ::'*.E['-ted the world over. And our money
back guarantee ensures prompt reptacement lost or stolen cheques—anywhere.

A

Ask for them b Iy Ndime at Yyoul nank—BANK UF AMERICA TRAVELERS EHEQUES
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you want:

3 camera with a Fully -‘luul{:-rna!_ir.
Cd5s Electric Eyve with dual ranges
||1rl| B oelimimiest o0
autdoor |'<'5'-|' . Complete Versatility

that lets vou read the

il I:-I |-.:-| f ke !

numbers” youl
can set manually when desired.
Famous Hexanon 11.9 Lens that
assures professiopal quality
outslanding sharpness every shot
Automatic Framing that shows
e picture will be

N TS

exacthy what t

FEE. L IEsS

..and you
dont want to
spend over *10
to get it!

you want

[\()Nl( A \u’m S

_ = .
| .‘ R, i W,

=

I_ = = rrwem
I 13

Auti=5 15 the only came l| [hal pives v all vau
weant and necd, That's why Iu-!'.:lTl"L‘f ‘hest buy™ by
s and “the lens
raded At Beiter

the experts! Less than $100
alone s worlth the price.” 5c& lor v
CATTerd  Liores

HOMNICA CAMERA CORF
FEF EAME AVIRLUE BODTH, BEW TONE, &, ¥, 0070
i e R ARy OF EEREEY PETD b

Time for a
Checkup?

e mavhe it

Who ko _
ups on everything else
kids. the car,

40 l.x||fl.' ot vour myvestments, too?

VEter all,

etirily values, The

is, You '._I-='. a:]nq-].;-
yvour health, vour

times change — ind so do s
stocks vou bought bve
virs ago mav have been just ine for you

Purposes then — but what about now?
WY | |1.|'| YO ”}"i" Hues have changed.
Miuvhe other stocks offer
portunitios,

bacel by ap-

"n].uj.'llc there are delinite wenk spots by

o |
;u||_| thiere i Yol ;fn-:||||.|||

[hat's why we think inviestol
should get o good fnancial checkup. from
tinme to tine
vieslimdand PrrOEram looks like to

L1V

juust what his in
u |]:'.L-;r;i'- Ll

partic U observer
Anied 1f vou'd like to L.n-mw wilu |1 it think
it .'||| _1.[|||'_n.,'-. VOl DWTI. Il |.u |:'|'|'11. ti

tell v

Our Besearch Dep
View O your present pord
[olio, rive you all the facts they can about
Qs []'.,I.rl"ll ular stocks vou muy want to by
o pomplete investment
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There's no choree for this service, either,

Whethoer vou e

[f vour el like on invostment « |u:t-':'~.ll]" st
write us o letter ||||1||r||r|1,-l VOIE OWTl S1T0R-

n enstormaer or ol

tion and objectives. You simply address
Josera €, Quins

HEHEETR R, F. GrlsS EECHAYNGE &8O OTHREW

FEAEDFNGE BTLRDCHE AND DLNEN_IDETY S haYiaa s

MERRILL LYNCH,

PIERCE,
FEMNER E SEMITH INC
"0 PINE STREET HNEW YR § NEW YORK




all wagjgsrg wies IFs 12
il - .-...rl.r e ...l_.-l..\_ 'l'_'. |E_I.

And it has everything else yvou could possibly want in a wagon, includ-
g smart looks. You can 25t crive it at :n_T INTERMATIONAL Dealar or
Hranch they're listed in the Yellow Paoes

Iit's the Travelail hy Internatinnal M.
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There's more to good sun
glasses than meels the eve!

Maturally, you'd expoct fine mm glasses ke Tamoas
Roy - Buns 1o have (he moi! Nabbecing etyles And
they diy...dovens of them for both men and women |
Flowsewor, atyle is the second mason for buying sun
E:I_,::-:r-—_ Firatl is |:-.;.:|'|!'|||"|' praltnetion lrm the AL
that hrings on ave Intlgoe, Ray-Ban Sun Glassos i
selentifically destegmed 1o Aler oul potentially larm-
ful rays while letring cool Heht o Beeping  your
wyisn comfortable all day long, [_] Matched, aptically
corperdted lenses  are free foom (he  wbijeitierilsh
imperrfirctions and dintortione sa onmmon o so miEny
win glieses, This advaniege |8 8 girecl testll ik
bapach & Lombs unesqualled experienoe In the man
tilactgra ol I|',':|!|".' TR | %W hirn WEhEl SEELST WELLY
jillanans ngaln, pul & realistic valur on your eyos. Ly
therm exclusive Bay - Ban comfor! whebhover ou g
yaltdidire See Ray-Hin Son Ciliesses af opiicil ofiioes
Firtie nitren |.':-i ||l:.:l s, For free siyio 'folder
wi Tl Bausch imits, B II| her, New York 14602

% g&.u'n' GLASSES

BY BAUSCH & LOMB
Wenr gliissi#s T Yo im Pegede Hery -
A lnrses gronndd o yosr praseripbinn

l OVER A MILLION VISITORS HAVE ENJOYED IT
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Remember when you could spot a touri
camera load? Olympus Pen ended
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Shenandoah...

Conservation saved it for you. See it on your way fo the New York World's Fair.

1‘1 hen vou visit Shenandoah Natioi

Park anad
ie v

f Ehe rmeouatain i
| ek called Pollecks Knob name:
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Hecapture history at
Georgia's Givil War sites!

Visit Georgia this yeat during the Civil War Centennia!!
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Money for life!

That's what an Equitable annuity gives you

Retirement can be much more fun when lute security there's nothing llke an annuity.

you can Ccount on a reguiar income that And more peopie have come o Equitable

Never siops Caming . Ior annuities nan o any otn l- COmpany.,
That's exactly the way it Is with an annu Farcomplete information about annuities

ity from Equitable that meet your special needs, call The Man
You :___er a check every month and never from Equitable
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b

LIVING INSURANCE....FROM EQlETﬁ«ELE

SIMLTP NRLE LIFY NSRS RCITY O e RMSETTIE RTA

7 | 8 Aty & D s '
| o = B IR @ e 13



S RENGTH

L | ii il Il CEnsTrssron: and Svlva .EI

i ardons subisiliaries: w7 priam i I beitric Proslicts wne TV, sies ligfstrt

I TR fed i A2 st L [l | Li leCTrom Cottiproenie. ® YWe're U 0NN |

™ Lo | %E Inrernatinn i 19 ooniries: Ceen ITorgE: All working (o stienrt| i [ROSTE b3

Fad Fedicg [ L ecaatie I lectd 1% i | Le St oininunications compeny o
i furer af pel 1] terpimeeand and con- here anel ohroud. & Xfore reason [or the dyman I

s ek F-1i FLC, &N [1F101 11 and gonring I arowlh ol L [ E

sharmyg prestly i Amern’ .:'--'--’:'1 G l RLI :

(;l"\l R. HI TE I l P IID\T,E\ I I I C'l l{(l\[(“i =

Al




	264F0759
	264F0760
	264F0761
	264F0762
	264F0763
	264F0764
	264F0765
	264F0766
	264F0767
	264F0768
	264F0769
	264F0770
	264F0771
	264F0772
	264F0773
	264F0774
	264F0775
	264F0776
	264F0777
	264F0778
	264F0779
	264F0780
	264F0781
	264F0782
	264F0783
	264F0784
	264F0785
	264F0786
	264F0787
	264F0788
	264F0789
	264F0790
	264F0791
	264F0792
	264F0793
	264F0794
	264F0795
	264F0796
	264F0797
	264F0798
	264F0799
	264F0800
	264F0801
	264F0802
	264F0803
	264F0804
	264F0805
	264F0806
	264F0807
	264F0808
	264F0809
	264F0810
	264F0811
	264F0812
	264F0813
	264F0814
	264F0815
	264F0816
	264F0817
	264F0818
	264F0819
	264F0820
	264F0821
	264F0822
	264F0823
	264F0824
	264F0825
	264F0826
	264F0827
	264F0828
	264F0829
	264F0830
	264F0831
	264F0832
	264F0833
	264F0834
	264F0835
	264F0836
	264F0837
	264F0838
	264F0839
	264F0840
	264F0841
	264F0842
	264F0843
	264F0844
	264F0845
	264F0846
	264F0847
	264F0848
	264F0849
	264F0850
	264F0851
	264F0852
	264F0853
	264F0854
	264F0855
	264F0856
	264F0857
	264F0858
	264F0859
	264F0860
	264F0861
	264F0862
	264F0863
	264F0864
	264F0865
	264F0866
	264F0867
	264F0868
	264F0869
	264F0870
	264F0871
	264F0872
	264F0873
	264F0874
	264F0875
	264F0876
	264F0877
	264F0878
	264F0879
	264F0880
	264F0881
	264F0882
	264F0883
	264F0884
	264F0885
	264F0886
	264F0887
	264F0888
	264F0889
	264F0890
	264F0891
	264F0892
	264F0893
	264F0894
	264F0895
	264F0896
	264F0897
	264F0898
	264FA02A
	264FA03A
	264FA04A
	264FA05A
	264FA06A
	264FA07A
	264FA08A
	264FA09A
	264FA10A
	264FA11A
	264FA12A
	264FA13A
	264FA14A
	264FA15A
	264FA16A
	264FA17A
	264FA18A
	264FA19A
	264FA20A
	264FA21A
	264FA22A
	264FB12Z
	264FC01A
	264FZ01Z
	264FZ02Z
	264FZ03Z
	264FZ04Z
	264FZ05Z
	264FZ06Z
	264FZ07Z
	264FZ08Z
	264FZ09Z
	264FZ10Z
	264FZ11Z

