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Fish Men Discover a 2,200-year-old Greek Ship

By Carr, JavauesYves Covsreau
Lendier of the National Geoirraphic Socicty-Calvpie Murnine Arvchedlogionl Espodition

Since Aprif, 19052, the National Grographic Socicty kat been confrerating with 'Capl,

Coustedn i fis remarkable sndersca explovidions,

Hig first report ax leader of the National

Geographic Socicty-Calypso ex peditions, " Fisk Men Explore a New World Undersea,” approred
il October, 1252, NATIONAL GEOGRAPHIC, @ fowr mont ks bofore prblication of his best-selling
hook 'The Silent World.  Here fe tolls of an even more extreordinary i kigvement —The ll!lur

USTLING, noisy Marseille, the sec-
H ond city of France amd a cosmopalitan

port since the 6th century before
(hrist, is a swarm of life on a harren and
suvage coast,

Suith of the city is the rugged massil called
Marseillevevre, presenting to mariners a deso-
lute, jagged chain of stark Urgonian limestone,
repented offshore by the deserted islands of
Muire, Jarron, Jaire, and Riow. The peaks
fold into the sen like layer cokes that have
fullen on their sides.

The last island to the enst 18 a stone ice-
berg called Grand Conglone, skinoed by our
Mediterranean mistrals and chewed into fan-
tustic shapes by swell, 1t is the lam@scape ol
Tierra del Fuego placed 10 miles from a world-
inyportant harbor,

Rock Awnkes to Strange Activily

In August of 1952 this inhospitable rock.
500 feet long by 325 feet wide, became n
center of activity thot amazed the fisherfolk:
Skippers passing the rock saw the Tamiliar
lighthouse tender Léonor Froone! laving heavy
cruiser buovs offshore,  Then our white ocean-
apraphic research ship, Cefvpso, formerly of
the Upited States Navy, steamed into the
surf and clung to the buoys, rilding, it seemed,
ity the cliff fizelf, There i hung at = acro-
batic mooting through the endless easters and

mitstrals of that summer, while Inguisitive
flotillas  of barks, lateen-rigged  sailboats,
vichts, and power cruisers stood off and
winlcherd,

The Boating audience next witnessed a detall
of Army engineers landing from launches and
saling the sides of Grand Congloué like al-
pinists to build big phtforms on the chiff.
Engines and equipment went on  breeches
bunys o the platforms, and Colvpeor slung
an B5-foot wooden Doom from a cemented
sochetl in the limestone, guved it off, and ran
pipes and cables out on the crine (page 2)

At length o house was perched on the glop-
ing shelf, a tin house painted yellow, from
which the fishermen going past nt diwn and
sunsel saw the glow of electric lights,

In the daylight small human figures scur-
riced from the house to a ladder and went
down the ¢liff to the engine platform, from
which came @ clatter of machmery that re-
sonmded peross the sea.  Agualung divers up-
ended themselves all day long and vanished
into the depmhbs, with a Qicker of font fing,
Ocvcasjonally o man fired 2 riile into the
wiler 1o recall the divers, amd then the ship
hoisted heavy bazkets full of objects the colors
of orange lead paint, green algae, and mud,

The fishermen deduced that one of the lines
hanging frem the long boom was a - fuction
pipe which spat water and debris into o filter
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hasket up on a rock. Such a workshop, such
insensate human activity and roar of engines
in this forlom, sea-heaten place, had only ane
explanation for the fishermen, They shook
their heads and said, It is a fabulous treasury.
The gold is piling up in their holds!"

Our good foemds the fishermen are partly
right, Our ship Calvpso is working o treasure
argesy, laden with at least a million pounds
of things—things of no commercial value, yet
priceless- to us.  Instead of bullion and the
jewels of Ind, we are bringing to light a news-
paper filler story of antiquity, the sort of thing
thot might have drawn passmg comment in
the market places of Athens or Syracuse when
it happened around 230 B. C_;

“Well, 1 bhear Marcus Sestius Jost his big
wine ship, 1 wonder whether hell be able
to finish that {ancy house he is building at
Delos.™

Almost 2200 years later we are putting
this back-page item into today’s headlines.

A Sail, Not Oars, Sped This Argosy

The ill-fated ship was enormous; too big
for rowers and therefore not propecly o galley,
She probably carried a grent single mast and
a sail of sewn bullhides. She left the mer-
chant port of the sacred iste of Delos (Dhilos),
birthplace of Apollo, in the Cyclades Islands,
laden with Aegean wine stored in the graceful
fat-betlied carthenware jars the Greeks called
amphorae. Because she was to take cargo
in western ports of call, the wine jars were
stowed lowermost, under the heavy lead-plated
main deck.

The ship sailed west through the (riendly
Cireck islands (map, page 11). The next one
was alwavs in sight to comifort the navigator.
Then she took the dreaded plunge ncross the
Tonian Ses, open wiater thial might mean 20
days out of sight of land, or four if the ship
was blessed by Poseidon, god of the sen. When
the coast of Ttalvy was ramsed. land could be
followed for the rest of the way.

The great ship passed the Strait of Messina
between Sicily and Italy, avoiding the whirl-
pool of Charvibudis and the rock of Scylla.
She put into a port northwest of what 5 now
Naples. one of the busy harbors in the Gulf
of Gaeta, and took on a tremendous lading
of black-varniched export dinnerware, which
Greek potters were then bringlng into mass
production in their settlements in Ttaly, This
cargo was stowed below with the Greek wine,

The main deck was loaded three deep with
slender Roman amphorae, each containing

several gallons of red Latium wine. Quite
probably it was produced by Luciue Titius, of
a well-known wine-growing family in the
Sabina hills near Rome,

Rome wns not very important in those days,
bt it paid an Ttalian-born shipowner like
Muarcus Sestius to ook for cargo in the busy
new colonies the Greeks had established in
Italy, The Greeks in Massalin (Marseille)
woild pay excellent prices for the dinnerware
und would bid high for the home<grown wine.
It was valuable: you conld trade an amphora
of wine for a slave, for viticulture was only
beginning in France,

S0 the ship set out into the Tyrrhenian and
Ligurinn Seas. She was overloaded; doubt-
less the owner wanted a big return, and the
master, as masters must, sailed an argosy he
knew was dangerously low in the sea. At all
cvents, the ship resched the savage const under
Muarseilleveyre, only to sink at once into a
pocket of rock under Grand Congloué, al-
mist within sight of Massilin, She may have
struck the sharp eastern cape, or the crew
may have sailed the swamping ship there to
save themselves, or all hands may have been
tipsy from sampling: the ship's carpo.

The riddle of this wreck and some notes on
the blank pages in the history of commercial
navigation sre the treasures we seek at Grand
Congloué. In the wreck there mav be a “purs-
er's safe,” Tull of bronze or silver coms, which
will come up one day in the suction pipe or
in the hands of one of our swimmers, 1 it
does, the coms will merely furnish supple-
mentary data on the age and itinerary of
the wvessel,

Vessel Plunges to Her Last Berth

The ship sank slowly along the subwmerged
clifi, past glorious gorgonian fans, some of
the most beautiful we have seéen in the sea.

Murcus Sestins’ freighter sank upright, lnnd-
ing keel down on a sloping shelf of rock, the
pedestal of Graml Congloué, Her stern, coun-
ter, and caprain’s house probably crumpled
away against the rock on the way to the bot-
tom. She rested with her bow pointing back
toward the sacred isle of Apollo and her stern
framed in a wide recess almost designed to fit
her lines. The depth at her stern was 112 feet,
and the ship fell away at 2 20-degree angle to-
ward a depth of 140 feet at the bow. In the
fall her catted starboard anchor caught on a
ledge 65 feet down (drawing, page 11),

The =ea adopted the wreck. Fortunately
for future diggers; the ship’s depth and the
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limestone walls that embraced her prevented
the wreek from being senttered in the swell
und surf off the ishand.

Worms attacked the wood, hut the ancient
shipwrights hiad armored the entire hull and
decks in lead sheathing 44 of an inch thick
andl fastened it to the holl évery three inches
with copper nails;  The first worms fell back,
frustrated, leaving the banguet to future gen-
erations that found the sheathing loosened and
the hufl vulnerable.

The second attack was by sponges, ascld-
ians, and sea urchins, which settied on the
leaden plates and amphorae spilled in the
crash,  These creatures attructed agile fish,
which investigated the newcdmers, Ootio-
puses writhed along the rocks to take up homes
in the empty amphorae. The cephalopods
deew hroken dishes, pebbles, and shells to the
mouths of the jars to make outer defenses,

Mud fell like snow, 1t was sand pulverized
from the limestone walls, sparse st that rain
seoieerd from the rock, and {dssil mud, the
skeletons of generations of trillions of small
marine amimals that fell on the ship, The
man-made thing was settling into the sea and
becoming part of it.

Utider the weight of little skeletohs; the
alreqdy overloaded main deck sprang its knees
and collapsed into the Greek amphorae and
Companian dishes in the Tilge, ejecting this
original cargo through the port quarter down
the dope into the deep. The ship’s fank
opicned slowlv: it may have taken as long
as 200 vears.

Wreck Covers 10,000 Squsre Feet

The mud falling, falling, falling, while Christ
wae brieffv alive, through the short flourish of
Tmperial Rome, to the nge of Constantine,
then the Middle Agex, covered the wreck and
preserved it agrinst the destruciion these nat-
ural processes had started.

Then, quite recently, perhaps while Prince
Henry the Navigator and Magellan were dis-
covering the extent of the world, great boulders
were loosened from  the heights of Grand
Congloue and rumbled into the sea. Three
dozen rocks, two of which weighed 10 and 12
tans, double boried the ship, as if to hide the
drami forever.  Oddly enough, the cushioning
effect of water brought boulders to rest on top
of amphorae without breaking them.,

In modern times the wreck became a

tumulus, a big bump on the sed bottom, about
10,000 syuare feet in orea, 1L consisted of

mud, potsherds, and pebliles from which pro-

truded the mmorial amphorae, somehow rid-
ing on the mound as it was built. A Tew necks
of nmphorae stuck up, and vague broken sug-

gestions of pots, howls, cups, and dishes were

visible ih the deep (page §).

How did we ever stumble upon this well-
buried prize? We learmed of it from a hos-
pital bed.

A Diver Discloses His Seceret

In Marseille there was a free-lance Aguao-
lung diver named Christlanimi who made a
lonely living taking =crup metal and other
oddments off the floor and who knew the
bottom east of Muorseille like the back of his
sun-bropzed hand.  Cne day Chrostianing dived
too deep and tou long and was carried ashore
with legs paralveed from an attack of the
bends. The gpitrogen bubbles were clogging
his nervous and respiratory centers when he
was Tushed to the Navy's Undersea Research
Group at Towlon, to which Fréderic Dumas—
my ol comrade and assistant chief of Calvpse
expeditions—is attoched as a civilinn expert.

There Navy doctors recompressed Chris-
tiamini in a steel chamber and decompressed
him for two davs. His life was saved, but
Christianinl had to remain six months in the
hospital, @nd his tods had to be amputated,
Dumas visited him weeklv. '

In gratitude Christianing said one day: ¥ You
know, Dumns, we divers never tell our secrets,
But T won't be able to go down again, and 1
want 1o tell them to you.”

Dumis took notes on the outpouring. Chris-
tinnimni dwelt enthusinstically on an Incredible
colony of lobsters that lived along the sub-
marine wulls of Grand Congloud, Dumas
asked him what the landmarks were,

“A big naturnl stone arch a hundred feet
down, off the western cape of the iskand,”
Christinnimg replied, “You can tell where the
lobsters are when vou see the old pots,  Just
follow up above, and vou'll see the lnbsters.”

The pots, Dumas found through intefroga-
tion, were ancient amphorge,  Christinnini had
seen 50 many amphorae that they were a bore,
He wanted Dumas to know where to find
Inhsters,

As it happened, Dumas and T were s00n ta
be in a position to follow up Christianini's
tip. We hod the use of our own research ship,
Calvpse, and 1 had been detached by the
French Navy to organike oceanographic re-
search with a ¢ivilian team, Our first shake-
down cruise with o party of scientists had
taken us to the Farasan Bank in the Red Sea
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in the winter of 1951-32. By the middle
ol August we were free to investigate some
of the wrecks unws had  enthusinstically
lined up,

Car  top ebjective was a sunken wvessel
known to be of the first century B. C,, lving
140 feet down wnder Maire Island. But on
the wiuy we decided to take a look at those
Tpots™ off Corfamd Conglowe,  Un bonrd 'we had
Prof. Fermund Benoit, Diregtor of Antig-
uities of Provence and head of Marseille's
Archeological Museam in the Chiteau Borély,
a0 that we could get s quick archeological

check on anvthing we found,

Coustean Discovers the Ardosy

Pumiss was the first (o harness up and go
below,  He guickly located the majestic nat-
ural arch of limestone, But there were no
pots under it Professor Benolt was a little
impatient with this digression when Dumas
sidfaced with nothing to report.

I thought we had better lnok twice, 1 went
down off the eastern cape, exactly below the
spit where our archeological filter dump is now
locatedd. Had 1 wirned o few vards to the
west, | would have swum right Into the ancient
wreck. But myv plan was to round the cape
toward the south, agzainst the syncline, and
scan the cliff thoroughly.

[ went shinting. down past lovely caml
shelves and grottoes to a deeper descent along
a sandy slope at the foot of the ook, 1
reached 220 feel without seeine o single

amphors and then doubled back around the:

fareful cape, growing tired and much disap-
pinted.

At 200 feet T found an amphota. | was
excited and looked all arouhd, but there was
no other. A single amphora is an accident:
there can be no ship fallen there. | took the
amphora and punched it upright into the sand
o make a landmark and then horeriedly
nscended, The dive was getting (oo long, deep,
and dungerous,

Sixty feet up, I came upon the wreck
Amphora necks stood out om the tummbas, and
dishes were strewn around. 1 had time only
to grasp three stpcked wine cups and a cor-
roded bronze boat hook in my wrgent climb
to the surface.

Professor Henoit in the lwoch saw a hond
come out of the water holding three terra-cotta
wineg cups. He grew red in the face and
shouted, “They're Campanian!"” He had
found the same type of cup in earth digeings
in the Greek oppide, or strongholds, of Mro-

vence, of the 4th 1o the 2d century B, C.

Aboard ' Calypso that night, Marcel Ichac,
the Himalayan mountain climber, lifted my
three pested cups from the mess table. The
cups were stuck together with mud, but Ichae
had poted that they were stacked with the
twin handies at right angles to each other,
With a ceremonious solemnity  which im-
pressed us all, he carefully separated] the
wine cups and sajd. “1 am atl lnst taking
apart, after 22 centuries, things that an expert
hand has arranged,”

His remark struck us all with the recng-
mition that we weren't diving for museum
picces, These things had been made and
stacked by living people, the list o profes-
sionpd  packer, whose deftoess corried from
his hand to ours over the centuries.

All this was to grow more fascinating when
we gol to the proper study of sailors like our-
selves. What was this ship, and what kind of
men sailed her? A slowly unfolding  =series
of clues and sudden revelations came out of
the mud under Grand Congloué,

There was no further question about the
Maire Isliul wreck, At Gmand Congloué we
hiae come upon the oldest seagoing cargo ship
ever found, according to Professor Benoit and
our feld archeologists, Ferdinand Lallemand
and Henr Médan.

The following days of that August were
ilmost hysterical. We had 13 topnotch divers
going down to the wreck like porpoises and
seniding up. loaded baskets. We continoed
without thought of the early mistrals that
blew upon us late in the month.

IMvers Ulndaunted by Mistral Storms

The Mediterranean mistral is a storm of
lnte autimn and winter, which descends dry
and fierce from the Rhdine Valley and fans out
to sea between Marseille and Toulon, In 1952
it came two months early.  In smoking white
water Cadvpse heaved and strainéd at her
leash to the island, while the happy divers
plunged into the surf. We winched out bhasket-
loads of jurs and pottery in seas that broke
over the stern.

The gales could not stay our eager collect-
Ing, but the facts of undersen life soon did.
We had skimmed hunidreds of cargo jars and
every piece of dishware from the mound and
wore digging with our hanils to penetrate the
next laver, But these objects seemed im-
bedded In cement. When we fought the
handles’ of an amphory to free it, we would
break it in two. Farly in September we put
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down & suction pump to work away the mud
and free the carzo,

Without going into the long strugghe Dumas
and | have had with the theory and perform-
ance of undersea suction pumps, debating
whether they would simply Ratten their noz-
des or gallop dway with the operator like a
Loch Ness monster, 1 shall simply record that
this pump worked., We carved amphorae out
of the mother material with it, like ingpired
sculptars for whom the clay shapes itseli into
vlassic forms. We were nll Phidinses with the
noxale of the pipe.

Sometimes we got astride it and felt it
vibrate like a spirited horse’s neck as we
turned on the compressed air (page 5). And,
like a browsing horse, the mouth went forwirid
into the pasture, munching shells, sand, shards,
and things too big for it to eat, such as heavy
hunks of wine jars. When an amphora neck
jummerd in the pipe mouth, another diver with
4 hammer pulverized the obstacle,

When the pipe was truly clogged, the expert
optrator turned off the sucking air. The
mouth for 3 moment took in a reduced flow
of pebhles, sand, and pieces of dishes ric-
ing each other to go to the surface. Then
the pipe coughed rather apologetically.
belched, and spat its impedimenta back on
the floor of the sea.

Above wuter the pipe ran along the crane
and under the engine house to a filter basket
around the eastern cape, so that the mud
tailings wiuld not pour back into the sea and
hlind the workmen in the wreck. In the filter,
aflush with white water at 12 gallons a minute,
our resident archeologists watched for small
freasures,

Prizes from 8 Mod-devouring Monster

The pipe fetched up manyv objects that the
divers might have missed. One day Lallemand
saw something swirling into the nlter basket
and leaped into the spray, He emerged with
a black-varnighed Campanian wine cup, It
had survived the wreck, the erosion of cen-
turies, the terrible pipe, and the crash into
the filter—our first varnisbed cop from the
wreck.

The divers did not want to pulverize objects
(everybody on the Calypso soon became a lay
archeologist), but they had to hurry: at 140
feet a man can dig effectively for only 17
minutes without having to undergo stage de-
compression. A touch of depth drunkenness,
mareover, comes upon him at the end of his
third dive of the day. What with the thrill

of the pipe and a bit of parcosis (divers
blackout ), some delicate cups may bave been
atomived across the nozele. However, there
are at least 15,000 pieces of Campanian pat-
tery in the wreck, by an early estimate,

Ornece | mysell was a vandal, Al the An-
théar gallev, which we excavated brieflv in
1943, we found amphorae containing  wine.
At Grand Congloué we waited through each
Inver for a jar still sealed, Tt came early
in the digging, a jar with an outer pozzuoliong
(volcanic mortar) seal and inner cork her-
metically set in resinous pitch,

We bhad found about 20 such sealed am-
phirae, but the others had had a hole drilled
in the neck, as if the old crew had breached
the wine cargo. (Perhaps that is why they
sank! )

A Taste of 2200-year-old Wine

Uncorking the jur. we took out about a
gquiart of wine dregs in a specimen bottle.
We thought we had discovered the “wine
layer™ af the wreck pnd sturted joking about
how hard it would be for Colvpye to stay
snber with thousands of gallons of wine com-
ing aboard.

Then Lallemand and [, as professional and
lay leaders of the expedition, poured glasses
of wine and downed them. He manoged to
spit his out on deck, but T swallowed mine.

I tasted all the mustiness and age there is
in this world. The Gréek wine had been de-
alcoholized, but i had no taste of salt. A
poor vintage century, that wine,

Wi have not found a second amphora with
wine dregs in all the months since, after thou-
sanids of dives, There may not be another,
We should have delivered the amphor, with-
out breaking the seal and in an airtight bog,
to a laboratory where the 2,200-vear-uld wine
could have been professionally analvzed.

~ea and air are different biolosical environ-
ments, a5 we leamed from the staff of the
Endoume Marine Laboratory (the Marion
Labaratory of Marseille). Esrly in the stormy
days there came mboard Prof. Jean-Miarie
Peres, head of the station, with Jean J. Blanc,
sedimentul geologist, and J. Picard and R,
Muoliwier, biologists, They were joined by
). Brouardel, assistant to Prof. Louis Fage,
director of the Oceanographic Institute, in
Paris, and a specialist in marine algae from
the Sorbonne, R. Magne,

Une of the microbiologists asked me to go
down and wrap a Iresh-dug amphora in a
rubiber meteoralogical balloon, so that he could
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stuidy it Interior sedimental deposit while it
wits still uncontiminated by air. | complied,
The scientific team has not vel poblished its
fndings, but it hasg found one new biological
species on o Grand Conglougé amphor and
several new associations of submarine Tife.

In those amphore in which the original
stapper of pogzuolapa, cork, snd pitch had
been lost in the play of ages. we found pieces
of Campanian pottery, sen shells, and ballast
pebbles, These remarkahle intrusions might
e explicable in a few tumbled or broken fars,
but <hards were ales found In uncorked up-
right amphorae,

Amphora City Is “Octopied”

Whao put the broken dishes in the amphorae?
Who else but man’s talented friend, the octo-
pus?  Almest every open amphora brought an
octopus blinking out on the deck of Calypro,
Mitrcus Sestiug’ ghip was appurently the Levit-
town of the octopus, who had had thowsands
of homes dumped suddenly into his chronic
housing shortage. The clever animal gath-
ered pleces of dizshes, pebliles; shells, and
what not to erect 8 movable barrvicade at his
door, snd we were inding he pieces in the
jars, The wreck has doubtless been “octopied™
for two millenniums,

The suction pipe poured out significant
small objects, notably the one real art object
we have thue far recovered, a large fragment
of a Megarian bowl with ornamentation in
relief, The pipe, or “bazooka,” as the divers
call it, has also yvielded beaten bronze hooks;
copper pails, a bronze Onger ring we call
“the captain’s diamond™ (untl a better name
comes along), bronze knives, and N=hermen's
leads of all sorts for pets and Tines.

Some of the sinkers are later than the
wreck,  Two have been identified as medieval,
Centuries of fishermen have been losing sinkers
at Graml Congloue.

After a month of work we took a friend
to-mmspect the operation, (ren, Marie Fugene
Aime Molle, commanding the Southern Mili-
tary Ihstrict of France. The general wus
intrigued by unidersea archeology and wanted
to see the wreck for himaelf. He donned an
Aqualung for the first time, coolly plunged 125
feet, and brought wp @ souvenir dish. The
general 15 in his fifties, He caught a cold
from the exertion, but his enthusiasm wos
unimpairedd.

The persistent storms of September placed
Ciedypro in great danger every time we moored
to the rock (page o). We had decided to

estabilizh an engine plitform on the cliff, from
which the suction pipe and divers could oper-
ate, when General Molle interposed an offer
to have the shore station bullt by Army engi-
meers-  As an invigorsting military: exercise,
six soldiers and o woung officer built the
engine platform in three days, in waves that
broke over their legs.

At this time we came upon the first dishes
with patches of the original black varnish, On
the top lover the Campanian ware had been
rubbed bare and encrusted with white fossils,
Lallemand began speculating on the possibility
of tetrieving buried dishes with the varnish in-
tact, Dumns daubed an ancient bowl with
black shoe polish and slipped it into Lalle
mand’s collection, "Here it is!" cried Lalle-
mand, Riting it reverently and teansferring
the polizh 1o his hands (poage 12),

Later the joke came true, Deeper in the
wreck's holds we found thousands of black
Campanian dishes in their original glossy state,

Argowy Plated with 20 Tons of Lead

At this writing, after a year, we estimate
thut there were 20 tons of lead in the Delian
argosy.  The-entire hull and decks were lead
plated. Even the copper nadls with which the
plates were fastened were covered with led
to prevent the corrosive action of one metal
touching apother In a4 salty meédivm.  The
Greeks knew nothing of electrolysis in theory,
but ax practical shipwrights they knew how to
gunrd ngainst its effects (page 33).

In November two cheerful, husky vouths
asked Tor jobs as divers, They were recently
discharged Navy combat divers named Jeun-
Pierre Servanti and Ravmond Kientey, who
had survived two yvears of fighting in Indo-
chin. Buoth had deep-diving certificates and
were excellent underwater operators, 1 said
that, umbappily, the Calypso diving team was
full.

“Well, capiain,” was the reply, "permit us
o dive for our keep for n month or so, beiore
we have 1o go ashore and find jobs.”

I welcomed the offer. Our expanding com-
mitments, now that we had both the ship and
shore stations, had ruined our modest budget,
amned competent volunteers were a Dblessing,
The lads guickly fell to work, Kientzy had
a canoe that bhe cherished, =0 our crew
prompitly dubbed him “Canoe,”

One day when Calvpse arrived at the
islind, we found thot a storm had moved
the hig cruiser buoy 500 vards out of position,
Servanti volunteered to go down the buoy
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bt -HEed and most effective divers, a rescular
member of the team
[ hroghout December the storms went on
v blow ope night swept the working platiorm
into the soa, with all our g botitles of divers
hitered compressed adr, the (sland’s Agua-
lungs, and the winch, Toiling all night in the
St et ﬁi,'l.':-F-‘ ||:,_|_|:.,|__;1,-|| P <Pty 1,|||_' H.f':-l.l_n_ul_
poom dnd the costly suction pipe, &od 1 the
succeeiding days we recovered the lost articles
iram the bottom, But we thought it prudens
Lhas tire to build & heavier engine platiorm,
v Jadder L
the cliff togmive nccess to the =<hell of the
reland,
Lhere we erected the wvellow tin house
It his beds (or elght amd g large dindoge-
iwn with electriv refrieerator. The
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ishinders have n radiotelephone 1o the main-
land and o picturesque stone terrace deco
ratedl Wit

v amphorae they have recovered
iraifn the &

Although the place was named Port Calypeo,
Lhe =lpnders sometimes call it Radiant ( il'__'.
niter grehitect Charies-mdouaed Le (orlgsier s
controversud modern apartment house o Mar
seille, In this frizil =ettlement the men
stoved all winter, diving every day in fcy
Wwiller.

I'.ir."J',I‘.'.'.'I'J'-: uests Unlosd a Generator
on (Christmas Eve

By Christmas, lort Calypso peeded o new
mnd more powerful generator,  We aoguired
one all rieht and swune it on Dboatd, i
storms lushime the island would not permi
us (0 =gnd our lbench in against the clifis
with such @ loadd

Locked mothe CHd 'ort of Marseille, we
held o Christnees  Eve gty aboard Calvese
for the crew and a dozen fricnds of our
reseutch activities, By midnight, champuigne
wits bubbling like the exbalations of a dive
| e Armand Doavso, one ol e 1sandgers
peered out and said, ““Why, look, no wind
he waler was 1l

Bejore | could utter the supgestinn, Ywves
Cafroinedl, @ rend estate man who dives wilh

| &
= The Sea Evoded Soime Plares
g Lowl of Moud Saved Dihers

 Hvers wsadiane the seqdbment ol oenturness (fom <t
elossy Campormn ware brotietid ap the bhest [T E RS

by hapd, Though [ragle, one cuop sayived & atiling

arcent through Lhe debris:Ged suoctbon pslpe, Seal o
fowirst plate was mmprinted by mass prodiocers who
sEapneld mleabicnl pdal (% aing wWooilden | orms



Fish Men Discover a 2.200wyear-ald Greek Ship 19

us, sald, “Now 1T know why you invited us
to the party. (Cheap labor.”

Everyvbody howled, The Celypro imme-
dintely put out for Grand Conglowe, snd in
an hour the guests found themselves heaving
awny in the searchlight beam, transferring
the heavy new generator to a fissure in the
clifi. face from which it could be winched up
to the divers' hut, The next day there was
n terrible gule,

Diving Starts the Wew Year Kight

On New Year's Eve 1 offersd to put afl
the islanders azhore, but they ssked to have
their wives or girl friends brought 1o Port
Calypso instead. 1t was a fine party, Our
star comedian, diver Armand Davso, was bawl-
ing oyt a street lelllnd when Pieree Labit
suprested that we should bring np the frst
amphora of 1253, In a moment Aqualungs
were commandeered, At midnight & diving
party pelted down through the cold water
and picked out o nice amphora as the symbl
of what we were going to do in the New Year.

As the ancient ship led us on to larger and
longer effort, it became a struggle to keep
dpace with the necessary money,  From the
beginninge, our project had been supported by
the Ministry of Notional Education and the
French Navy: Then M. Coutaud, director
of Marseille harbor, came forward  with
akl in services and supplies. M. Franguis
Juniet, head of the Hghthouse administration,
lent his doughty tender, Léonor Fresmed, to
luy our heavy mooring booys, lift rocks from
the wreck, and run supply missions to the
island, Genéral Molle got the Army into the
act by lending his engineers, The City Council
cubscribed funds, and so did the Prefect of
the Departient of Bouches-du-Rhine; who
lent unexpected financinl support &t o tough
Time,

Next we were adopted by the Marseille
Chamber of Comunerce. This unique organi-
gntion, founded in 1399, i5 the dynamo of
the ¢ity. It is nol-a mere trade association,
The Chamber of Commerce built and operates
the great docks of Marseille, runs the Stock
Exchange, and drove the celebrated 4-mile
Rove canal tunnel from the sea 1o the inlend
witerways. Everyone in Marseille, it seemed,
wanted to help the bedraggled Colypso and
the stout lnds of Port Calypso, Salvaging the
ancient ship became a civie cause, like the
building of a cathédral in the Middle Ages.

And the National Geographic Society, which
had helped usso much with our earlier projects

in the Mediterranean and the Red Sea, came
forward in 1952 and again in 1953 with
generous American support (page 21).

Early in May we planned o special photo-
graphic and amateur film sequence on the
island, in which the divers would dress in
Greek robes and feast from our Campanian
plites. Tt began as the sort of stunt that
modern journalism demands; but It spon be-
came something else entirely—an  explosion
of springtime among the men,

They had toiled the cruel winter long, and
now the shades hal lifted from the harsh
northern side of Grand Conglowe, and the
sun gleamed on the white rocks und yellowish
magquis, Perhups there are more spectocular
spring flowers in the world, but the two or
three little blossoms that grow on our islaml
besame festive bouquets, Birdy were nesting,
and limrds supned themselves on the warm
rock.

The Greek banguet in the open air became
a commumon with the past, hilarious with
wine and high feelings, but with a meaning
that none could escape. The Campanian
dishes hod arrived at the customer’s toble,
We hod the sense of handling real things and
not museum pieces,

One small type of bowl, whase funition
cotthdl not be determined by the archeolvrsts,
the divers spontancously flled with olives.
It was the periect olive dish. We believe 11
wis so emploved by the Greeks, Fruits and
meats were beautiful on the black plates, and
mystard spread in a small dish became nectar.
We understood the refinement of Greek taste:
black dishes brogght out the beauty of fopd.

Lips and Pehbles Provide Puszzles

On the 15th of May, 1933, we reached the
keel of the argosy, It is a complicated struc-
ture of oak, 50 centimeters wide and 75 centi-
melers hich (about 20 and 30 inches), fodi-
cating ‘a ship larger than we had previously
dreamed.

The digging gradually disclosed the story
of the <hip, We determined itz itinerary
[rom Delos, via the Guli of Gaeta, by the
otder of cargo stownge and the =styles of ‘am-
phorue.

But each clue brought mew puszles for the
archeologists,  In the same ship were found
twi types of amphorae, which they had pre-
vionsly pttributed to different ages. The
theory by which they worked had it thai the
angle of the lip of amphorae, whether straight
or slanted, was a method of assigning jars 1o
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different periods. Yt in the galley we found
jars with every sort of lip,

In addition, the suction plpe brought up
auntities of polished black volcanic pebbles
the size of peas. This rock 15 unknown in the
Murseille are, It must have come in the ship,
Wase it hallast stome?  Or might it have been
imported miasaic tiles spilled in the hold dur-
I0Z A previous vovige

When Lallemand mentioned (he possibility
aif ﬁmﬁng cnins, the divers fed modern alumi-
num 3-franc pieces into the suction pipe to
give him a deceptive thrill. Once they sent
up 4 small octopus that areived alive and
indignant gt Lallemand's feet, Another way
of tormenting sn archeologist was to pretend
to-stub a cizarette in one of the old dizhes,

In the spring our divers found <ections
of lead pipe about three inche: i divmeter
and with holes drilled for joints. L was
a find of the first magnitude. The stern sec-
then was vielding vards and yardde of Jead
pipe.  What was it for?

We have not jumiped to a conclusion,  Per-
haps the pipe was part of the captiin's per-
sonal plumbing, since the ancient skipper mast
curtninly was quartered in o deckhouse at the
storm, But if we find pipe in the bow section,
the weight of evidence will lean toward a
punmpHng systen. 1t s not 1o be credited that
the crew was sapplied with privies.

We hardl powl evidence that the western
emd of the mound, where we were digning,
was the stern of the srgosv, In that aren we
found - smoke-blackened marble dishes, ob-
viously conking utensils for the crew. The
sallors built their cooking fires on a hearth
on the poop deck, so the smoke would drift
into the wake. '

Ship's Anchor Found

One day the ship's surgeon, Dr. Jean-Loup
Nivelleau de la Brunifre, hid finished 4 trick
af work on the wreck and was ascending along
the clii wall to admire the red porgoniams,
Sixty-five feet from the surface he arrived at
the shelf which runs along under the engine
howse and cfane. There Ina small fessure lay
the feaden anchor stock of the ship, as it had
ciught when the hull went down (page 11).
[tz location was above the eastern end of the
<hip mound, clearly establishing that as the
bow of the crafl.

He did not touch the anchor, Tt has bheen
lefy as it lay. At the end of the work we
will make a careful excavation of the shelf
arount] the wnchor to see what 1t will e,

The wooden purts of the anchor, of course,
dre gone,  But archeologists in lialy and
France have reconstructed a valid picture of
anclent anchor design, The post and hooks
wete of hard wood, The crosshiar, or stock,
at the top was mode of lead, and the hooks
were Joined to the post hy a lighter collar
brace of ledd (page 28).

Unlike the muoidern anchor, this ancient one
had the heaviest weight at the top,  This was
mecessitated by the fact thut the ancients did
not have chain cable; but used rope on anchors.
Rope might easily stretch taut in o wind and
pull the anchor loose if it did not have a heavy
weikht at the top,  Modern chain cable always
hangs in n loop, even ander heavy stress, so
thut the pull on an anchor is horzontal,
Top weight is therefore unnecessary,

Ancient Wood Shrinks in Air

We have been impressed by the variety of
wirods intelligently uzed in the old ship and
by the skill of the joiners. Planking, sheath-
mg, keel and main timbers, koees. ribs, and
duwels are a combination of Aleppo pine. Lol
anon cedar, and ocak, and we have found sev-
eral other woods which are under analysis.
When uncovered on the hottom, the wod ap-
pears to be sound, but when handled it fEElﬂ
rubbery, 1t is rotten and tunneled by ship.
WHITTTS,

In the air the timbers dry out, and the
intricate mortises fAake awny. A wetion of
muissive rily shrinks 1o a third of s sze.

We are now unloading amphorae and other
pottery without disturbing the deck. At the
end of our work we intend to have a barge
stunding by on the surface with “embalming™
fluid In big tanks. We will then attempt to
raise large areas of wood and quickly saturate
them m preservative.

‘We' have alse found a variety of metals
shrewdly applied to differing tacks., In ad-
dition to the stagoering amount of lead, there
are jron fittings and tools, and bronze nails,
some 15 inches long (page 35). Thousands
of small copper nails, coated with lead, have
arrived in the suction pipe. They were used
to fasten the lead plating (o the ship,

No precious metals have been found. There
muy be a bronze figurebead buried in the bow
eivtind, under a 13-1on boulder which we shall
have to remove to excaviate this ares.

We have brought up ene large, strange,
beaten-lead sculpture, heavily enciisted, which
seems tn have been a bull’s head shaped over
a wooden carving. The wood has vanished,
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decided televisson mifght be a vseful tool on
al least one problem: that of the archealogists,
who were directing the most important dig
of their lives and couldn 't see the excavition.

Television Mirrors the Sea Floor

The Brtish Thomzon-Houston Company
generously offered to conperate by lending a
television camern, cables, monitors, and expert
technicians, The Marseille Chamber of Com-
merce joined in the venture, together with our
new French Cince of Undersea Research, L,
Plerre Dratz, of thé Natonal Center {or Sci-
entiic Research, built a unmicue wide-angle
lens corrected for underwater use, and the
watertight caisson (page [4) was built by
André Laban, able young engineer of the new
research office, and myvself.

I should make clear that we were not trving
to broadcas) pictures but to experiment with
placing an industrial TV camera in an in-
accessible or dangerous place to transmit pic-
tures by cable to g monitor, where technicians
could watch the process. We located receivers
in my quarters on the Colvpso (page 17) and
in the divers' ready room, so that 20 viewers
might be accommuodated.

We employed the French TV svstem, in
which there are 819 lines on the receiver,
almost twice the number used in U, & com-
mercial television, Cables leading from the
ship 1o the camera were buoved at regular
intervals 10 remove their weight, and we de-
sigried the cumera housing to carry just enough
air 1o render the unit weightless under woter,
In the air it weighed 200 pounds,

Yves Girnult, a splendid diver and geperal
secretary of the French Office of Undersea
Research, handled the camera on the first
test, a submersion of 65 feet, usineg natural
light., We saw myriads of little jellyfish
and a sad, monotonous bottom—a  rather
ordinary undersea view but exciting to us.
Our televisiom worked,

World's: Brightest Underwater Bulbs

The next est was made within the wreck
at Grand Conglooé, and was withessed by a
party of Marseille notubles and engineers from
the wvarious outfits that had worked on the
project.  Jean Delmas, our diving equipment
chief, was the comeraman, and we had two
additional devices on the camern,

One of these was a pair of reflectors hold-
ing the most powerful diver's electric-light
bulbs available, & 000-watt overvolted Maz-
dns (page 15). Turmed on in the air, they

would melt and explode in 30 seconds. They
cun be used only under water, which is the
st eooling system.  The bulbs cost 00
each and are good for one hour,

Our second padeel was unveiled after the
lights had glimmered down into the blue
and the audience was watching beautiful
gorgonian fans passing by the cameraman on
his descent, Chignard, electronics engineer of
the Chamber of Commerce, took g hand mike
anil said, “Delmas! Delmas, what are you
doing?  Correct your focus,”

A hundred feer down, Delmas heard this
us the volee of Poseidon, for there was a loud-
speaker in the camern case, The watchers
on the ship saw the images prow sharper.
Delmas hod adjusted his focus.  He pro-
cetded to show us Cance dipging with the

=uction e,

The sudience took toms saving hello to
Cance, who waoved at us from the pit in
the ship mound 140 feet down. He could
not, of course, answer us, but when we asked
him, “Show us that nice dish there at your
left knee," he would hold it up, Tt is im-
possible to smile while gripping the breath-
ing tube in your teeth, hut we had the im-
pression of Canoe's ample grin.  Delmas
then showed us the anchor of the argosy in
the recess where it was snagged as the ship
sank 22 centuries ngo,

TV Gives Archeologisis Underses Fves

At urst the divers were uncomfortable it
being televised; then they accepted it as a
reassuring presence, through which they were
witched by friends. Tt gave them a feeling
of salety.

For the archeologists, the new window on
the sea was a revelntion, They found them-
selves emploving the newest electronic sci-
ence in one of man's old studies.  Staid
specinlists, they could sit in warmth and dry
comiort and watch an underwater workshop,
Their minds were clear. They could con-
sult each other and direct the work by tele-
phaone,

We had had several misunderstandings Le-
tween the specialists and the divers hefore
television. When, for instance, the divers
had spoken of the lead plating on the under-
side of the main deck, the experts caid that
wis a mistake-—the plating could only be
on the upper surface. The divers got angry,
Afterwards they enjoyed turning the TV
camera e exhibits of legd plating under the
deck,
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In i sketch of the original vovage at the
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*+ A Floodlighted Diver Scoops Up

Dark {':_L|r1'|'.|'.|1'|::'i1r1 | Misliey

Line Caompamnian-potiery oxpert who o hiud
jist oompiected n hictime's anobesls of -
ments grubised from the Italian soil took a
ok at Cadypea’s wealth of unbiroken wpre
and excisimed In despale: "My book is ol
renely ol ol ot !

NBults f2hine 1hiz scene 3re the undersea
wharic's bngitest: 6,000 watte, [n ajr the
woklld explade in 8 few seconds.  Cooled b

thee sea, thev lost an hour. Cost s SO0 anlece

=+ [he diver’s hands spon a mijor Eroph

the lraden crosbar ol oan anchor SN
wncient ships used woven roped rather than
welghty choin, they needed o henvy stock o
|I'l'l! |!I||".‘ "il" :rI'II". '.l.lll'-||'!'| ':']I-_I_'-. :|_':||
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peristyle willa in the Roman traders’ qua
| Llelos, Lthe heghts [ the shcred

L hi mong the stane epigraph

Henait | 11 um i ARNNE 1T IHE

yiarcis sestiuvs had recemved honoran

st mgrueshi foresrner by Gireek citie

Lmes whisle Cityes exchanged] Doror it

Circek Salors i-.:q.|'-l heis il'.1|||.- 1 Secoret

With the date 240 B, C. to show thal Sestins

1 1
was  alre IV esiakiisnec I [ hislins,
el the sinkinwe of the oall i
Gears lLer [1 iy Tt IncorTect

Benoit s hmdin s Lhrow a beam ol

blank pages of early commercial his

mlup's 1 imbors,
Exposed 1o Air,
shrank (ekly

Whin divers {ound th
STIIL 111 C Al decd
irpreamezky  firms Boge: grow
bhat tie entivy ship mioht 1

FEUsisd AT
Fragments b el L By
irlace,  howsver b el

thotgh the Grecks wiotle yolubly on almost

pviery suboyect wpder the sun. {ew o sCriptions
mave Deen found of their maritime commerce
Perhaps they did not think it important, bt
it s mome likely ‘that they maimained secrecy
n. their navieational arts to discourage com-
petitors.  Therr rivals, the Phoenicians; carried
secrecy o the pomnt of debberately ronting
n ship on the rocks to wreck a competitor whe
wis clisely followmg them, trying to leam
the Phoenician routes, “The Phoenicians als
inventied Lertilhile sen monsters. rocks. and
whirlpools to scare off rival traders
Pleces of an _.!|-|!'||- CATTYINE Vinrcps Ses-
Litks Iradlemark have been found 10 Hurgunds
and Alsace, showine that Marseille was g dis-

Eribution poant (o Ureek wine which waed

carrred up the Rhope Valley 1o remote and
rude parts as early as the ird century B, €,




Fish Men Discover a 2,200-year-old Greek Ship 31

Wine was an advance guard of civilization:
the geographical development of andient so-
ciety coincides exactly with the sdvance of
the wine trade. After the amphorae came
tabilewars, soldivrs, artists. and priests.

The Greeks were u seagoing people, clever
traders, and supreme civilizers, Greéck colio-
nists ranged west os far as Spain, and the
Gireeks bad a thriving maritime cammerce in
all the Mediterranean lands. Yet all we know
about their shipping s n guess and a lew
caricatures on vases and Hoor mosnics, which
show impossible gallevs and sailing vessels, a8
if their tremendous maritime achievement were
a joke,

Berause of these cartoons, some historians
have 4 poor estimate of the capabilities of
Greek ships and believe the vessels were rowerd
undd were incapalile of navigating out of sight
af land, We know enough aliout the Grand
Conglout ship, however, to demonstrate that
it ‘was far too big to be rowed.

Wreek Was a “10,000-Jar™ Ship

At this sthge of excovation our opinlon s
that the Grand Congloué wreck was at least
a 10,000-amphora ship, Tt may prove to be
higger than that,

The amphorn wasg the tonnoge measure-
ment of clossical vessels. The Greek amphora
was o stundard container of about 674 Zallons
jor wine, water, oil, grain, olives, dates, resin,
dyves, or ores—any ligquid or granolar product
that would fAow into and out of a jar. An
amphora full of wine weighs nearly 100
pounds,

Cin the first anniversary of our work at
Grand Congloué we were on our way in the
Calypse 1o the isles of Greece o retrace the
voyage of the ship, while a party of divers
continued work at Port Calypso. We sailed
southeast to the Strait of Messina and
anchored under the rock of Scylla, dreaded
by ancient navigators, Then we proceeded
to the awesome whirlpool of Charybdis, where
we stopped the ship and lowered the automatic
electronic flash cameras of our friesd Dr.
Harold E. Edgerton, of the Massachusetts In-
stitute of Technology.®

From the toe of ltaly we crosséd Uhbe
lunian Sea in one night, a passage that was
n grent prolonged test of ancient sailors; and
began to thread our way through the Aegean
Sl

Delas, from which we think Marcus Sestius’
argosy came, was believed by the Greeks to
have been the birthplace of Apollo,  The myth

recounts that Zeus found the tioy Bland foat-
ing in the sen and chamed it to the bottom
to be the birthplace of his son, Apollo, - After
that. no one was allowed to be born or o die
on the Sacred Isle, Expectant mothers and
dying people were transported to the near-by
islund of Rhepea (Rinia). A bymn to Apollo,
which survives from Homeric times, described
the isle where no one might enter or depart
this wuorlel:

“But in Deloz it is. O Apollo, that thou
delightest above all others. For there the
long-robed Tonians convene at thy feast, to.
gether with their zentle wives and their chil-
dren, eager to please thee with their dancing
anil singing. their boxing and their appointed
TAMmES,

“Should a stranger cast eves upon them,
mich would he marvel at their frecdom from
age and from death, and with joy would he
look: upon their men and upon their women,
girdled in beawty, and ypon their swift ships
also, and their aboundine riches.”

For perhaps a thousand years the Greeks,
even the Lgyptian Ptolemies, lavished' om
little Pelos gift= of shrines, temples, and treas-
uries to Apollo.

Immune at first from the endless wars, the
sacred cty was a free port, an asvium, a place
of pilgrimage, and one of the richest cities in
the ancient world, 1t had no tises and merely
a tithe on agricultural produce. Tn fact, the
city regulurly issued free wheat to the popu-
lotionm.

Delos: Argosy's Probable Home Port

Above all, Delos was the most important
transit port between the Levant and Greece,
with traders of many nationalities lving
within their own enclave and lollowing their
own customs in the commercial part of the
town, There was o synagogue at Delos and
a Phoenician trading center,

Roman traders sppeared in this tolerant
place in the early 3d century R, C., ad
vancing behind the spread of Roman coinage
throogh the Greek world. The Romanz were
unpapular at fiest, but, under orders from
the Senate, they married native girls, became
nuturalized, entered the cultural and religious
life of Delos, and comformed to Greek law.

*For a vivid account and remarkable pictures of
wrird creatures from these depthy, see “Fishing in
the Whirlpool of Charyhdis™ by Paul A, Znhi, Na-
rionaAL Groonariie Mawaose, November, 1855,  Sor
also “Burr Prizes Awarded o Dr. Edgerton and Dy
Van Hishroeck,” Narmwar Grooearsic Macaimsg,
May, 1543,
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The Romans relained one joker:
they could mppeal from & Greek
legal decision to Roman law,  Such

i merchant was Marcus Sestius.

The Calvpse armived at Lwelos on
a gleaming sumnier morning and
pnchored n the strait. MNeither the
gacred horbor mor the commercinl
port of antiquity could be eéntered
with our Bfoot draft. The harbur:
that ance hid tiken feets of arposies
were silted to within o few feet of
thie surfne.

Where the ancients had walked
st marble columns in green groves
we 2w viellow thistle, and
ribble, The sacred city s now g
omeoshion of half colomps  oand
[allen stones on a Bon-colored slope
without oak or pime. In the golden
sun under a1 coball -.:Lj.' [ here |.aj.
ome of the finest cities
made amd  destroyved
were walst-high

Her harbors crammed with traders
vessel and her slave trade hoomineg,
Delas flouricshed {or many
10,000 =laves could be received and
shipped out dally. Her decline be-
gan wheni the MNear Easterm King,
Mithridates the Great, stirred up
hostilities neainat Rome. His feet
sacked Delos in 88 B, C.. missacring
20000 ol the inhabitants
them ltalians, and “‘liberating™ the
In 6% B, C.a pirate
chief working for Mithndate= sacked
it aeain, bt the mortial How cime
when trade routes altered, lenving
Ielies almost abandoned

[n 1873 the French School of
Vihens began archeologlenl work at Delos,
There are now 35 rezidents, mostly emploved
by the musewm or the tourist trade

Jean Muarcadeé, chief of the French Delian
diggings, ailed vur search for Marcus Sestibs
He <howed us the sorting rooms ol Lhe miseim
where thousands of inscribed portions of am-
phorae recoverad from the parth dre o el in
drawers: None had the “SES”T trudemark
We found, however, a marhle rellef of a diver,
which amused the Calvpso They
thought the old fellow lacked technique.

Cutstede the museam. léeanmg neamst (e
wiall, were a dozen Greek amphorae, shaped
like ours, but mot Marcus Sestins property
We saw the sacred lake, now o walled pitch
of erase with a single palm Lree In the center,

Muarcadé led vs to the Roman traders quar-
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A large villa, siich g house as the home of

Senl wnd Anchor Link the Argosy 1o Sestins

Seleniints examining the Grand Congloue pmphorne [ogpd sl
beuring bath the trident stamp
pimowd plentrcol o thome i Thelo

el the anchor metils
] ofrpmile )
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ter on Lthe lower slope of 307-foot Kynthos,
Apalla’s shrine, In narrow sireels we looked
broken fieldstone walls at  truncated
columns in the courts of the zreat
[hey had deep cisterns, drains, and lusurioos
baths, wme nranged ac sitting haths
eral of the Eomnn merchants' houses had am
-

maiss il: L il‘l

LTRSS

villas,
S

putated marble statnes and  hopsehodd
tility gods. Ve saw masterful
several gioires,

Secarching for Sestius 10 Fallen Delos

Pasgt the ruine of the solendid theater we
came to the rchest street an the shipowners
We entered the peristvle court of
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sestius moy hove been,
Uhe court wis paovet

in wiell-preserved 1or-
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Ihvers in Calypee’s Mess Swap Tales of Undersen Salvase

Cousteans divers werp
Ciconsionally npe 4]

biarad Heve [riaund

pelled op week ermis 1
bR o L
Falva, Dy

LR
haid a wave
Aol e
mosmc displayed an amphora-shaped vise in
Hower garkands

We divers walked
diwm whist Ll
around a floor mosaic of

central maosale

rnzen e, The
patiern border, susgesting the 2ea.

arontil,.  looking

We

A orpadsd eniwined

sl

'hen  we crowderd

with an anchor, such ns the one on the “ S k-
impthoriie, Someone  dscoverisd the second
IR T AL eVen T -||.'||ri=:r'u_' TR, [

shower] o hierthiboned Iri.h nt. -'.|..’|ill:-'|. I_I._! I LITLEE
trident as the Grand
fimier 1 detanl

ieranm, 2
with a vell of triumph

Congloue murks, but

James metiber of the group,
sepuratte] clow [he
triclenit i I|_'. I'L'*-"|'|||'-|_|| i1 J_i!_l.|||_“| | o -
iween the tines were (wo S-shaped brackets,
By rearranging this possible cipher, we had
'sES { Page 32}

| happened o notice some Black pebbles in
the dust, which may have been muossic stopes
Chey wiere black voleanic pebililes of the same
tvpe as those picked up by our suction pipe
i the Griand (onglotne wreck
Uhege interesting coincidences and the fac

i I [ ']
thist the house {8 in the S UGS pErLSLYie

il
irile, the suckion L
L] Calemapil

1A Lis' errliEmiti
II' ':.lllll
relEy - i

fascinated by submariee archeoleey,
ehied,. Uek all wirki=d
ciusphorry coidial
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near the conclusion
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design that Livv had astiribated 1o
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thal wie were stipding in the house
shipowner: Marcude remarked that it
fine villa, but it bad never been quite finished.
We wondered whether wostigs Jned eone biroke
when his Wiz shap disappeared somewhere west
il |.:|'|_ LIITLL

We do not ask anvone to believe that it
wits uctually Sestius Marcadé smiled
at the sugeestion and pointed out that thiers

wisd no proof, despite th

FERIALT

cluns
We live in a skeptical age of science.  Some
of ws, however, will alwavs secretly believe
that this was in lruth Sedtius” villa,

ifiteresting

AH Lhves Thus Far
Car hasic evient. ies not i

the sun-drenched ruins of Delos hut in the

WOk, in uny

chall ST underworld aff Grand Conoloué. In
e vear our chivers have |||u_gi-|| 3. 500 olivies
Yot they may have o plunge at least a= many
azdin before we shall hove cleared the
lnst amiphora;, the st dish, the last link with
aestius world from his ill-fated ship.

1o that task we turn in 1934,

LEITes



Amid the Mighty Walls of Zion 3

Explorer-Vacationists Penctrate the Fantastic Narrows of Urah's Virgin
River, Heart of Zion Natonal Park’s Many-hued Wonderland

By Lewis F. CrLARkk

ﬂl'.E,T‘.‘:'. () through the Narrows of the
Virgin River this summer,” wrole iy
brother Nate., He enclozed photo-
yraphs which he had made on a brief scouting

trip earlier in the vear. His letter hreathed
enthusigsm,

We had long dresmed of such o trip into
the wilds of southwestern Utah™s Zion Na-
tional Park.® Here the North Fork of the
Virgin River has been chief actor in one of
those geological dramas which were respon-
sible for s0 many of our countev's: miracles-
ir-stone.

MNoture's Wall Sireet 2,000 Feet Deep

Eons ago, when the land started (o rise
fromy the sea, a stream meandered gemtly
sotithward, As the land rose. the stream cul
slowly but inevitzbly into the underlying
rocks,  Like an endless belt of sandpaper,
grit-bearing water scourdd jts way through
leyver after layver of sandstone until it dug a
fantastic, sheer-walled canyon,

Todav, with a fall 10 tymes that of the Colo-
rado in Grand Canyon Natiooal Park, the
Virgin River tumbles along a chunnel that
reaches a depth of 2.000 feet: at the Bottom
it = little wider than many a city street.

We knew that the canvon of the Virgin
River Narrows, like the colorful gorges of the
Colorado River, ic spectaculnr and nwe-inspir-
ing. How impressive it really is we were 1o
learn by splnshing along its gravelly bed and
stopping repeatedly to ook at the walls tower-
ing higher and higher above us. The chusms
carvdd by the Virgin River are probabily
unrivaled for their dramatic combination of
depth and narrowness (page 48).

Visitors to 148-square-mile Lion National
Park, which cradles the Virgin River for part
of its course, number in the hundreds of thou-
cands each vear, yet only a few are knodwn
to have penetrated all the way throogh the
NATTOWS.

Perhaps the earliest was Grove Karl Gil-
bert, survevor, map maker, and Trustee of
the National Geographic Society {rom 1800
to 1905, In 1872 he traversed the North Fork
from' a point pear its head to 1is junction with
the East Fork. Mukuntuweap and Parunu-

weap, the Indians called these branches of the
river,

The miles of canyun floor, in places only
twenty feet wide between sheer walls sunk
almost a half mile into the sandstone, he
named the Narrowe, He described the en-
tire course of thé North Fork as “the most
wonderful defile it has heen my {ortune to
hehold."

We believed a trip through the Narrows
would take the better part of two long days.
Summer would give more hours for travel and
the best light Tor photography,  Dry weather
wonld simplify our camping gear,

LZiom MNational Park has two dry periods,
early summer and Inte fall.  Between them
comes o thundersiornm seazon, with occasional
wild flash floods, We hoped that the first
week T July would still be in the so-called
dry period, and chose the long July 4th week
end for cur adventure,

Our equipment had to be lightweight, and
wialerproe] in cose we had to swim. Single-
thickness wool blankets sewed into mummy-
cnse bags, food for two doys in the gorge,
moavie andl still cameras and flm, all were
fitted into waterproof plastic lues,

In Zion, as in many other national parks,
those who would go climbing or exploring
bevond the trails are required 1o cegister at
park headnuarters., Rangers can then advise
parties regarding safety precautions, and may
dissupde leaders from unwize trips,  They also
Inow where o start lioking if visitors il
1o return as planned.

Rongers ut First Saad Na

The bBrst reaction of Zion's chiel ranger
was that we should not make the trip. From
early July through August, he told us, travel
in the Narmows is inadyizable because of the
threat of fash floods, The thunderstorm wa-
s was imminent.

Hiz views, dadmittedly reasonable, were an
shropt sethack to us. Yet we were optimistic
that the dry spell would continue. We talled
for an hour and & half, going over the pecjls

* See “Utnh, Carved by Winds aml Waters™ by
Leo A Borab, Navoxnag Guoowkrnic Macsoise, Muay,
1936,



i8 The National Geographic Magazine

of the journey and possible alternative trips.

Meanwhile, park officials realized that our
leaders were experienced anid that we had
given much thought (o the adequody of our
preparations and equipment.

Finally it was agreed that our party would
drive to the plateay land near the head of the
gorge and make a decigion next morning on
the basis of weather prospects on the spot.

Mot Jar beyond the epst gateway 1o the park
we turmed north off the Mount Carmel High-
way onto a gravel road, Light clouds in the
west produces] a beautiful sunset, but made us
wonider pbout the weather. “Red sky at night
i= the sailor’s delight,” poes the jingle. Tt was
really orange, but we tried to see rosy hues.

Chamnberiain's Ranch was supposed to be
anly 30 miles frim the highway, Our county
romil humped up and down for an interminable
distance. We fimally camped a few miles from
the ranch, The night air was nippy, and we
st close to the camplire as we reviewed plans
tor the nést day before turning in.

There &5 a tinwe in the grav daown when
one can’t 1ell whether the <ky is clear or over-
cast. The stars had been bright earlier; now
they were gone, | heard others stirring and
deciched it was time to start a breakfast fire.
soun we could ses that there were no clouds—

i ool omen,

Uranium Prospecior Had Been There

At the Chamberlain Ranch we talked with
the owner and with a uranium prospector who
drove by, He told of going down into the
gorge several times, Their assurances strength-
ened oar decision to try it,

We drove throurh 4 ford and followsd a
tortuous romsd. At its end 2 prospector’s cabin
stood on the edge of a flat that had been a
meadow before the meandering streswm had et
its banks and lowered the water tible, We
weere then two. miles ¢ast of the park bound-
ary, and ready to start.

The three girls in the party were to drive
one of our cars back to Zion Canyon—sa trip
with its own arduous aspects.  They agreed
to meet us about 4 o'clock the next afternoon
at the south end of the Narrows in Zion Can-
von; we nine men would try the river.,

Tuo their shouts of “Cassed Luck!™ we stoode
off toward the stréam.  According to our map
we had about 12 miles of water-erade route
between us and our goal.  This would take us
through the gradunlly deepening upper gorge
and between the towering walls of the Narrows
to the Temple of Sinawava (map, page 51).

The broml, open valley contains a series of
meadows and sandy flats theoogh which the
strem meanders.  On either side pine-clad
ridges Iny under o sparkling skv. Soon the
valley ‘narrowsd. There were occasional Hitle
clifis as we splashed from one side of the creek
to the other, sometimes wading midstream.

Height= inereased s the creek bed dropped
steadily., Through the woods we elimpeed 2
huge vermilion precipice,  Awed, wo gazed up
to red samdstone, the source of the colorfol
stain streaks on the lower panels of the walls,

Periodically we counted heads, At one time
half the party was missed; after g wait they
cameé into sight around a bend.  One min
tlangled a headless rattlesnnke. The advance
group had passed-a loping bank when Jonnje
serma, alwavs alert lor livineg things, saw the
cofled snake jind caught it with a forked stick,
In the noise of theé rushing water the snake's
rattling huad not been audible:

From then on we were careful to watch
beside our steps as well as ahead,

Deiour vis o Natoral Stairway

By now the walls of the gorge were hun-
dreds of fect high,  Low waterfalls wers easily
passed or detoured at this stege. Then came
one that wis a problem, The narrow stream
plunged past smooth rocks fnto a foaming pool
of unknown depth, We hesitated to dive or
jump, Then T remembered o remark of the
park nnturalist, and searched through the trees
and thorny brush against the clif on the lefi
bank. Thete it was—a cleft harely two feet
wide i1 a massive rock. Once through this,
we descended n narrow natural staircase (o
the shallow end of the pool below the falls.

At an occasional break caused by an enter-
ing sile stream, we tried to locate our position
on the map. It was as bafiling as a Jigsaw
puzzie. The main tributary streams were dry,
and their narrow porges. were similar to the
irregulirities of the canyon walls (page 43).

The gorge became narrower,  In places we
felt as If the very walls were closing in on us,
We watched for possible escape ledges where
we vould climb to a point beyond what ap-
peared to be the high-witer mark. We had
heard rumors of gorge waters rising 100 feet
in 10 minutes.

Cruzyv-gquilt Patterns in Sandstone =
Greet Visitors to Zion Natioon]l Park

Checkerboard Mesa displave o geologic atratifies-

tiosn found In sevirnl beadlinds alone  Floo-Meunt

Carmel Hishway {page £5),  Leaving the purk, these
cuts approach the ebst gule.

Twitim Lawhn






10 The National Geographic Maguzine

Some sy you can =mell the musty down-
draft ashead of 4 food. There are reports of
floods in other canyons in the park, and pho-
tographs of a wall of water plunging down
like m wave crest, The thought that we coulil
be tapped never quite left our minds,

In Dark Chil passage the walls rose sheer
and smooth, Hke the hull of ‘a ship in dry
dock. Cavern assage was evidently cut
through harder rock, overhanging and twisted.
As we looked up, no sky was visible,

Abruptlv the cavern opened out into a hall
which looked deceptively simple. HBut along
the shallow side of the stream we stepped
intn quicksand, Fortunately, by wading into
deeper water we [ound firm bottom,

Farther on the walls parted agnin, and we
pmsse] into a notural temple.  Sculptured
cliffs with hues of bufl, red, orange, and ame-
thyst rase above us

Through another portial on our right 4 clear
nnd wider stream flowed along the far edge
of the sandy floor. The bed was flled with
round stones, many bluish gray. This was
Deep Creek.

Just bevond the confluence the enlarged
stream entered o narvow gorge and disappeared
around @ bemd. A= we looked uwp, the
Y-shaped =ky pattern of the cliif tops sug-
gested a pame, Upsilon Temple,

Several hours of sunshine remained on the
opén countty ahove, but the light was already
fnding in the canvon. We selectsd a camp-
site on a rocky bar in Deep Creek. several
hundred vards above its junction with the
main strefm.  Onoan ecape ledge we cached
our cameras and extra food,  Saon the pungent
smoke from a driltwood fire gave promise of
supper on Lhe way.

Idvll in a Sandstone Warld

From a sandy couch 1 gazed straight up to
three pine trees sithooetted against o deep-
violet sky, The glow of the fire grew dimmer,

On my left, o the north, the stars disap-
peared behind thin clouds.  Could It be raining
in Cedar Brenks? T heard a roaring sound.
The cool air was as fresh as ever. The sound
grew louder, like distant thunder or 4 great
waterfall,

Then 1 saw winking Hghts, Tt was a4 plane,
Relnxed now, 1 watched the moonlight pa-
tiently revealing the upper walls of the chasm
with o saft Tight., Then | dozed.

The next time my eves opened the sky was
paling, A fice blazed and the doubts of night
were forgotien. Two ambitious lads accepted

challenges and took 2 dip in the cool dark
pool, then galloped over for hot coffee, We
resealed our sleeping bage in their plastic
covers and tied extra clothing and film in
witerprool bags.

Before the sun had touched the strewm we
were om our way again,

The canyvan had looked forbidding in the
eveniing shadow: now it beckoned with sun-
shine and a bright sky.

Although many of the intermittent tribu-
turics enter the river in hanging vallevs, from
which their octasiona] witlers leap as cascades
and clear falls into the muain capvon, Kolob
Creek enters with quiet dignity at main-stream
level, Bevond, at Amphitheater Temple, a
Beautiful green mendow was filled with grasses

and wilil lowers. Tall pines stood against the

omnipresent cliffs;

Avalanche Tore Limbs from Pines

Downstream we had o climb over the
debiris of i Iresh-looking avalunche, Tons of
rock of all sizes had poured through a notch
high in the cliif, Branches had been 1o
from pines by the hurtling boulders.  Owver all
lay n blanket of fine rock dust.

Nogn canwe before we realized it,. ' We made
a rite of lunch. Over a natural dam of logs
anil huge bouldérs the main stream plunged
inte an alluring pool, bounded on the far side
by irregular clifis and on the near side by
rocks on & sandy beach. A cold spring, partly
hidden by spreading ferns, seeped from the
enst wall. We dived and swam like dolphins,
and theo lay on warm rocks while the hot
stin dried our bodies and sonked into relaxed
muscles (page 46).

This fantastic canvon carved deep into
the Nuavajo samdstone of Jurassic time must
hove been millions of vears in the making—
vet the thouvght of it reminded us of more
miiles of canyon bétween us and our desting-
tion, Spurred by our schedule, we shouldered
packs and began the <loshing tramp again,

Suddenly, as we rounded a turn, the walls
closed in. Here were the real Narrows (page
47).  As far as we could see, water filled the
gorge from side to side, save lor an occasional
gricvel bar,  The walls, generally about 20 feot
apart, loomed vertically muany hundreds of
feet. High up, thev receded shghtly and conp-
tinued to sonr in 4 series of ledges,

As we reached the end of the first streich
and made a slight tum, the chasm continued
in the same manner in another long passapge

( Text eontinued on page 47
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“A Far Cry from Submuarines!” Says a Tattooed Hiker on Nuvy Leave

Morschel Panidise, on holiday Trom' underseal duty, ind Jonnie Sernn gape ot o ol carved by the Vitgin River. Thi

el rick has been stained rast red by averhangne sandstone.  Vemnitation thives on the sun's briel daily peneiratinn
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with oo escape ledges,  Often the walls over-
hung the stream 15 feet or so above low water.
In ploces we couldn’t see even o patch of sky
by which to juidwe whether the weather was
still favorable,

Al one polntl 1 heard a low purgling—
mysterions and ominous.  After a search, |
found its source, a spring higher than my
head, pouring into a dark poal.

Around a bend the chasm widened, but each
sitde was blocked by immense rocks fallen from
the heights. The only way was through the
pool, which was too deep to wade. Putling
cameras and wrist watches into plastic bags,
wee plunged into the witer., The packs huoyed
ue surprisingly well, Two of the “frogmen”
simply floated their packs, towing them like
barges.

Muking Friends with Water Duzels

We were surprised to find several water
ousels, seemingly  uncancermed at our ap-
proach. ‘Whether through fear or lack of I,
ot of these small slate-rray birds sat quietly
on B branch while we petted il. Another was
eently picked up and carried a quarter of a
mile. Tt seemed mot frightensd. but imerely
curious when placed on the branch of a
tree.  Endearing birds of spray and [o@m,
water oozels iy under water” in starch of
fioud, ®

Muny times we seemed to be splashing
through high, viulted tunnels and passages
where, for 40 or 30 mmutes of travel, we saw
no possibility of climbing off the bottom i
the waters should rise.

In some places, we had heard, one can see
the stars in middav. We didn't see them;
perhaps we didn't ook in the right places; or
a growine overciast hid them.

Although the riverbed was mostly rownd
stones, from the size of a man’s head down to
pravel, the going was fairly secure with the
il of our walking sticks, As we dopped far
a moment to take the saml from our shoes
welcome sunbeams slanted down from the notch
of steep and rocky Imlay Canvon (page 43).

Again the walls closed in. The water be-
came deeper, though not because the siream
was rising. The course was more winding.
We were traveliog a narrow tunnel whose
eeriee walls echoed and recechoed our voices,

Then we enteresl another stone chambwer,
with flaring rowk buottresses on either side.
Fesling that we were threading our way be-
tween the feet of giant pachyderms, we called
it Elephant Temple.

This point, at the junction of Ordeérville
Canyon, was as far as Nate had come up-
strenm . on his scouting trip in Mav.  This
tributaty enters at main-stream level through
an even narrower slot from the east: one can
touch its walls with outstretched hands,

Where the river makes an almost closed
horseshoe bend, we glimpsed the Mountain of
Muystery jutting skyward, Then the canyon
widened, and on the gravelly shore we saw
horseshoe tracks and a gum wrapper.  Civili-
2ulion wils bemr,

At last, seven great bends beyond Order-
ville Canyvon, we heard wvoices. Across the
river were the girls, They had walked up be-
vond the et of the trafl that leads from the
loop road n the Temple of Sinawava, We were
weary but flled with satisfaction at having
nchieved pur goal.

As we emerged dripping. from the river at
the rail's end. a group of park visitors looked
toward the Narrows from which we had come
and listened to the ranger tell of the hogards
which lurked there (page 54),

That night it rained lightly,

Several weeks later we heard that a flash
floodd had inundated the whole canvon at the
Temple of Sinawava. The river's volume In-
creased 30 times, most of the rise occurring
within about 15 mnutes, How 1 would like
to hove =een the turbulent gorge then—Iirom
n safe perch!

Seas Onee Flooded Zion

The Narrows is only one of the sights of
Zion Nationdl Park, Now that our main
obijective was behind os. we had time to
ook at -=ome of the region’s other attrac-
tinns,

(ver the aves Zion National Park has wit-
nessed many changes in landscape and cli-
mate. Onee it lay under fathoms of water.
Water pressure and chemical action changed
lavers of gravel, sand, and lava ash into solid
ek, cemented and colored by iron oxides
and Time, Embedded in this slowly upthrost
rock are fossilized fish, shells, amd plant life;
here are found the bones and tracks of dino-
saurs which disappeared 60 million vears ago

When todays visitors to Zion atk the in-
evitable guestion, “How was the canyon
farmed 7 the ranper-naturalist’s pnswer is,
“Zion Canyon wps carved by the stream
flowing through jt, the Virgin River. Frost,

® See "Winge] Demdzens of ' Woodlamd, Stream, mnd

Mersh," by Alemander Wetmore, Namoxan Geo-
crarpR: Maoaree, Ny, 1554,



spepage, and chemicn] action ubet the work
of the river."

At the Temple of Simawavi the canyon
walls are cut through o laver of sandstane
2,000 feet thick (page 56). Furfther down
the canvon e steep slopes Delow towering
walls. These majestic cliffs are indented with
aleoves. broad amphitheaters, and magnificent
archis,  Slender pilasters in statoesque form
are evervwhere,

Formations of six peologic epochs are promi-
nently displaved in Zion Park., The youngest,

and therefore the uppermnst, is the Carmel
limestane which caps the Enst Temple, West
Temple, and the Altar of Sacrifice, This 200-
to-300-foot Inver, gray to light buff in color,
was the fioor of the shallow seq, perhaps 120
millicn vears ago.

Heneath is the Navajo sandstone, which in
Zion Park i more than 2,000 feet thick, From
these grent beds have been carved the mas-
sive formations, the clifis and sheéer canyon
walls that make Zion Park outstanding even
in the stenic southwest.

A rainhow canyon, Zion has been called.
Lirwer walls of sandstone, predominantly red,
ruth i full range of purples, blues. and browns
in changing hight, Higher up, the spectrum
pales through pinks, lilacs, and buffs to gray-
white. Above all a cap of green forest fouches
the brilllant blue sky. Ruoins hove bilended
the colers of Zion Into earth-bound rainbows.

First Families Were Basker Makers

Amang the early inhabitants of Zion Na-
tional Parlk were the Basker Makers. Frog-
ments of primitive fabric woven of fur and
fiber hear witness 1o their presence,

Later, Pueblo Indians lived seazonally in
Zion's laroer clifi caves while ridsing corn ghl
other vegetables on the canyon ploin.  “The
cave idwellings were outposts of villages closer
to the Colorade River. Crumbling remmiint=
af this architecture lie out of motorists” ranee
in cliffs of Parunuweap Canvan.

After the Pueblos came the Pniutes,  They
tog were summer colonists in the Zion region.
wettling on the platean az well as along the
Vitgin River to grow com and hunt, A peace-
ful people, they ably suided early explorers.

The first white men in southwestern Ltah
were probahly the Franciscan fothers Domin-
guex and Escalante. In 1776 these atlven-
turous Spaniards =et forth from Santa Fe in
an attempt to regch Monterey on the Pacific
const. October snow thwarted their hope of
crossing the Sierra, Hending back  towsnd
Santn Fe through unknown country, they
crossed] the Virgin River near Hurricane, 20

Drops of Rain Carved Zion,
Southern Utnh's Rainbow-rock Wonderland

Lion Natismn] Park amnd Monument cover an area
thi siey of Chicago.  Lust vedar abiput 350,000 visitors
were attracterd to Ziom Canvon, which strediches nine
miles plong the Virgn Rivers Novth Fork, To thread
the Narrows' doevp gorge, the author’s party followel

A route [raved by few E visitors. This map shows
fion's decpdy eroded ablelund by o special relfel tech.
T rmphrim: hizhlights and .

miles southwest of Zion Canyvon. Continuing,
they forded the Colotado River at the point
since known as the Crossing of the Fathers,

A half ventury luter fur trader Jedediah S.
Stith is believed to hive traversed what is
now Zion MNational Moonument, west of Zion
Caunyon, in successfully hlazing a trail to the
Pacific coast,  He stiurted south from' Great
salt Lake in August, 1826, and reached the
Virgin River, as Escalante hawl done, by
descending Ash Creek. Smith named it Adams
River in honor of President John Quincy
Adames.  The Spaniards knew it as Rio Virgen.

There i= no evidence that Escalante ar
Smith ever saw Zion Canvon, Nephi Johnson,
a young Mormon missionary dand interpreter
among the Paiote Indians, was probably the
first white man to see its depths, Called by
Brigham Young in the fall of 1858 1o explore
the upper Virgin River, he persuaded the
Paiotes to guide him over the rugeed escarp-
ment of the Hurricane (7liffs and up the Virgin
Rivir as far us the Narrows. His Indian guide
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refuseid to go any farther than Oak Creek,
because Wai-no-pits, the Evil One, might lurk
in the shadows of the narrow canyoen.

The Mormon leaders were convineed of the
wikdlom of pushing the settlement of solithern
Uiah. Severn] hundred families settled in St
George, in the Virgin River Valley. Cotton
and cattle raising prospered,  Tithings were
devoted 1o the erection of a fine tabernacle.

These migrations to Utal's * Dixie" were o
prelude to the settlement of oo and Paruna-
weap Canyons.  Old Grafton, north of the
river, named after a town in England, was
first colonized in 1859 by Nathan C, Tenny
and otherss

A huge flood incident to the “great rapin™
of 1861-62 filled the valley from blaff to blufi,
Tenny's wagon-box home, with his expectant
wife in it, was carried by men to safer ground.
Heré hie =on was born, He was named, ap-
propriotelv. Muarvelous Flood Tenny., To
escape more  deluges, the settlement was
moved to highl!'r l_!,'IT.Il.I]'ll'f1

Rockville was estublished in 1861, a short
distunce below the present town, The initial
eettlement wis christened Adventure. Here
toon the great rain convinced the colonizers
that they should bufld on higher ground, In
1862 they surveved a new townsite and named
it Rockville for the muny boulders near by.
This attractive village continues to thrive.

At the gatewny to Zion Canyon, between
the red Watchman and spectacular Mount
Kinesava, lies Springdale.  Founded. in 1862,
it has grown to be the valley's principal com-
munity and i= the postal address of the park,

Three Doors for Three Wives

T the middle 807, (Miver DeMill built an
impressive stone house: at Shunesburg.  De-
Ml haid three wives, the story goes, and put
a door for each in front and in back of hiz
lrge residence,  The second story of this un-
usunl house served for many vears os a social
center for upper Viegin River settlements,

But grazing on the highlands was excessive,
Flonds in the Parunuwesp washed away farm-
lunds, Families departed, Today Shuneshurg
and fts mansion are deserted.  Broken pieces
of white man’s china mingle in the cust with
prehistoric potlery {ragments,

In talks with friendly Eivind T. Scoyen,
for four vears Zion Park’s superintenclént, |
heard for the Brat time many stories of the
Virgin River country. Some of these tnles
are tokd in the book Tae Rambow Canyons,
which he wrote with Frank J. Taylor,

[t was from Scoven that I lesrned of a
strange prophecy and its fulfillment.

The first Mormon, ploneers sent to Hve in
the canvon protested the lack of timber for
construction use. “Lumber will sdar down
irom the clifis like an eagle,” Brigham Young
is said to have told them.

Somne 30 verrs later the prophecy came trie,
In 1900 mechanical-minded David Flanigan
hit upon the iden of n moving cable from
canyon rim o floor to bring down the Ine
yvellow-pine timber that stood at the top of
the cliff.

Starting out with 50,000 feel of wire, which
be stretehed between drums ot top and bot-
tom, he labored for several vears experiment-
ing with pullevs and wire tension, By 1906
200,000 feet of sawed lumber had been Jow-
ered down the 2.600-Toot cable,

Today’s visitor can e the upper tower of
Flanigan's cahle, still perched atop Cable
Mountain, northeast of the Great White
Throne,

Scttlers Louvghed at “Joseph’s Glory™

Joseph Black is generally eredited with De-
me the hrst to investigate the opper area of
Zon Canvon. In contrast to many of the
early scttlers, who took their scenery calmly,
Brother loseph bhrought back such glowing
accounts of the Dbeautive of the imposing
walls that the canvon was often deérisively re-
ferred] to as Y Joseph's Glory.™

To another Mormon; Isaac Behunim, we
owe the name Zion. Although strogeling des-
pirately for a living by radsing a little tobacen,
garden truck, and o doxen or so head of cattle,
he found time to reflect 'on the scenic riches of
his environment, e i2 reported to hoove
reasoned about like this:

“These great mountains are natural temples
of God, We can worship here as well asg in
the man-made temples in Zion. Let us eall 1
Little Fiom."”

50 it came to he known. But on one of
Brigham Young's visits to Springdale, he was
told about this Zion and was not satisfed.
S0t 1= not Llon.” said be. Some of the faith-
ful thereafter called it “Not Zion,”

On July 31, 1909, President Taft signed a
proclumation creating Mukuntuweap National
Maonument. Aon Canvon was then still in-
neeessible.

In 19158 the Nationadl Park Service. en-
couraged by Utah citizens and Congressional
representarives, recammended enlarging  the

( Tzt conténued oy page 6€)
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A Ponyv's Step from Erernity, Sight-seers Climb Zion Canvon's East Him Tral
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Amid the Mighty Walls of Zion 69

Mukuntuweap monument and changing its
name to Zion, On March 18, 1918, President
Wilson signed o proclamation doing this, The
next yvear a hill to establish Zion National Pack
wils stgned by Pregident Wilson.,

One of the marvels of Zion Natlonal Park
15 the Zion-Mount Carmel Highway, which
gives aocess (o the canyvon from theeast, This
road is a masterpiece of hoth engineering and
Lantlscaping.

From the canvon floor, by wav of Pine
Creck gorge, o serivs of six greal switchbacks
climhs in easy grades some 800 feel in three
miles (poge 35). All are contained in an
ared of less than one-third square mile!

Then the highway plunges into the north
will of Bridge Mountain, Through a 5.607-
foot tunnel it continues its climb 1o the sgm-
mit of Zion Canvon's cast wall, Six galleries
pouiged in the rock provided connecting points
far boring the tunnel. Now they serve as
windidws enabling travelers to view the chang-
ing canvon scene from rare vantage points.

West Trail Features “Walter's Wiggles"

A prominent leature to be seen {rom the
Mount Carmel Highway is the Great Arch of
Zion. One of the largest natural arches in the
world, it has a span of 720 feet, is 5380 fedt
high, #nd = cut 90 feet into the cliffs from
which it 15 Tormed.

The East Rim Trail i= perhaps the most re-
warding of the many in the park. From its
bigh point= the climber has an eye-popping
view the full length of Zion Canyvon (pages
53 and 63).

Noless spectacular is the longer trail to
the west tim (page 62). Une of its steoper
stretches, known as “Waller’s Witeles." was
built by Walter Ruesch, who in 1919 was
custodian of the monument thiat bécame Zion
MNatiopal Park., Twenty-one switchbacks in
o) feet of canvonside trail were necessary in
arder to reach w shelf on the cliff.

My [riend Mr. Scoven reports the remark
of a rider journeving over this section: Y This
1= the only place in the world where a horse
can be going two ways at the same time all
thee time!"”

High up on Bridge Mountain, ascros the
river from the park’s south entrance checking
station, 1= 3 nxtoral arch slim g8 a rainbow,
This stone remnant of erosion; 156 feet long,
lesans like a fiving buttress aguinet the moun-
tuiny 8t an angle of 45 degrees,

In October, 1904, Louis and Samuel Croow-
ford, of Springdale, succeeded in reaching the

bridee. No one else was successTul until three
menibers of the Zion Park force reached it
in Drecember, 1930, In 1951 two others
mounted the slender bridge after bivouncking
un the mountain,

Because of the extreme difficulty of the
climb, the Zion Park Bridge Club will prob-
sbly never be overcrowded. This unigue
feature can be easily seen, however. from
sevetial points on the canvon Moor,

As you 'go up the valley, approaching the
Big Bend, and crane your neck (o see the fla
surnmit of the Grest White Throne (pages
38, 60, anmd 63), the question is, of courss:

“Has it ever been climbed?"

For many wears this great butte, rising
nedrly half a mile above the valley, stood us
n perpetunl challenge 1o climbers, Then one
night during the summer of 1927 mngers saw
a signal fire on the top and koew that some-
one had reaxched the summit,

The climber remained in'a cave until early
morming, then started his descent.  Asg he told
the story later, he jumped over a small ledge
intending to cawch a manzanitn bush.  Fle
missed it.  Thirty-six hours later rangers
found him, unconscious but dlive, at the bot-
tom of a 200-foot cliff.

Nineteen vears later a climber attempting
to reach the top of the Great White Throne
became marooned on & ledege. Rangers were
obliged 10 use ropes to lower the mun to a
safe spol

Since then solo climbing has been forbidden.
Experienced teams, however, have teached the
top and returmed without undue difficuliy,

Zion Monument 1 Wilderness

Zion National Monument is separate from
Zion Natiomal Park but is often confused with
it. The deep canyvonz of upper La Verkin
Creek and its tributaries dominate the hedrt
of this 73-square-mile wilderness. North of
the La Verkin  several smaller canvons out
the =outhwest edge of the Kolob Terrace,
Chifis and matural carvings in this coadless
arca blush redder than in Zion Canvon, un-
seen excepl by overmight sdveniurers afoot
or ahorse; The heart of the monument is
imaccessilde to casual travelers,

A jeepable cattle trail that winds north into
the monument’s wilds is accessible from the
village of Virgin, on Utah State Highway 13,
It ends several miles short of the spectacular
tlefile where Hop Creek juins the La Verkin,

U, 5. Highway 91, the Arrowhead Trail,
cuts across o tiny corner of the monument’s
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Man’s New Servant, the Frniendly Atom =

“Tamed” Atomic Energy Fights Disease, Helps Factories and Farmers,
and May Become an Important New Source of Industrial Power

By F. Barrows CoLtON
Assisiant Editor, National Geographic Muogarine

Hith Hiustrations by National Geographic Photographer Folkmar Hentzel

EHIND the guarded doirs of wo
strpnee buildings at Oak Ridpe, Ten-
nessee, 1 saw atomic enerigy being put

o wark as the servant of man.

That same morning newspaper  headlines
hael told of tests of new, more terrible atomic
weapins.®  But here | watched unfolding the
brighter, happier story of bow atomic energy
is building a better world.

Here the same terrific power that explodes
atomic bombse has been tamed and harnessed
for countless peaceful tasks,

Chak Ridge “Dirugstore™ Sells Energy

In one big Oak Ridee structure | gazed up
with a feeling of awe at the towering bulk ol
the gigantic atomic pile, or graphite reactor,
within whese hidden depths this pew amaxing
energy is unlocked from inside ntoms.

In another 1 was shown the world's first
“atomic drugstore,” where, i you are guali-
fredd, you can buy atomic energy by mail oriler,
This energy is wld and used in the form of
elements mude mdioactive in the atomic pile.

Already atomic energy is nt work in the
world around you. I you have an overactive
thyroid gland, your doctor may give you an
“atomic cockiail™ of mdivactive indine to slow
down the glaml's activity and improve vour
health, If vou bave a farm, you may be
benefiting soon from things atomic energy
has revealed about the growth of crops.  Your
car may Inst longer becauzse radisactive atoms
have lelped improve lubricating oils:

Within a few vears atomue energy. will be
running at least one good-sized electric power
plant, seon to be built by the United States
Atomic Energy Commission. It will produce
60,000 kilowatts of electrical energy, enough
to supply a city of 100,000,

Private companies, too, are working on pre-
liminary plins for electric power plants using
atomic energy instead of coal. At least one
firm already has started a factory to mano-
facture equipment for them.

In January, 1954, the United States Navy
expectd o launch its hrst atomic-powered

submaring, able to cruise submerged  for
mimths ot a time.d Lessone learned from
its operation will pave the way for the use
of atomic energy to drve merchant and pas-
senger ships and for making industrial power.

To understand atomic energy, you need to
remember frst that everything is made up of
atoms, much as a house s made of bricks,
Fach atom hos a core, or nucleus, composed
of tmy particles, protons and neatrons.

Atomic energy 18 the potént binding force
that holde these particles tightly together
within the atom's nuclens, 11 is so powerful
that one atomic scientist has estimated that
a piano wire, held together with the same
force, could support all the ships of the pre-
Wirrld War [T United States Navy.

This still-mysteriotis energy is on elusive,
almost ghostlike thing. When released it
takes the form of rays which cannot be seen,
heard, or felt, The fays can be detected anly
by sensitive counters, which translate them
into audible clicks or fashing lights, or by
the darkening of photographic film,

If managed with proper care, these rays are
as safe aml useful as the fire in vour furnace
or the electrnic current in an instlated wire,
though they can be deadly dangerous i not
shielded and carefully handled.

America's Atom Program Is Costly

To date American taxpavers have spent
neiarly 12 billion dollars on the atomic energy
program for both defensive and peacefu] nses,
In terms of mvested capital il is now one
of the lurgest induostries in the United States.
If not wsed 1m war, our radioactive materials
stockpiled for making bombs can produce
atomic energy for pesceful purposes.

To learn at first hand how atomic energy
15 working to wid mankind, T visited three of
the Atomic Energy Commission’s grenl na-

* For o graphic decription of stem-bomb tests, s
WANevidn Learns to Live with the Atom,” by Samuel
W Mutthews, Natrosar GeoecsraFine Macazse, June,

EED
[ I See "Our Nave's' Long Saubmdrine Arm." by Allag

. Flialkr, Jr, Naoosar Geoogarits: Macasse ‘No
vember; 1952,
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Victa! Honds, Guided by Remote Control, Safelv Pour Radicactive Liguids

Adaterinds giving off dungerous rays are bandled in atoimic energy laborntaries by robot apparatus insdde
piicul "hot” felis walled with high density  cotscrel Usinie th nauter-alive” desio ks {alk Rides
lonnesste, wlentist con even turn s seviewdsd v ETIEE leP Haths Alechanicg] bmle reprodioce her s
H Ll boLa7 ke Tl W orn Two 5y ul  thnek ERiEEs DIEdl i I vt riliatlion
bonal laboratories—Cink Ridge, ran for the sounds, evacuate buildine™ A techoictan
overnment by Umion: Carbide mnd Carboen  wearing  ezxrphones  connected 1o 8 Gelget
Lorpuration; Brookhaven, opernted on Long  counter moved about on o check for danee:

|

Cmanawed by the Uiniver

\ssociated Universities: il Ar- ous rys that might escape from the pile
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Aiomie Fornpee “Boros" Ulranies

R R LIS are Jdoing Lthinies in

pogsible before the Atomic Age [t was difficilt to believe that the miost

LR CETEY 15 released from atoms. of powedTul source of CNErEY KNown fo mon Was
{CANELTT TS -||:|' LELE=SE% L WYy || s i -atoimn |||'i|-__' '|||_'-_|_-.!'|;-.; --l|!|5 i |i---.|I pratective: oon-
|-'!I'.-. '-'-I.I-.|: I'---.;|'.i.|!|_'. ATe it o hurrmpces CréEte [rrers T | b i'| |l-_|: inteniior of the

Hut an nlomic furnace is far ifferent from  siant reactor billions of uranium atoms were
I:'::-' v I-i-ll-. A8 |- 3! |||_. Ii '_I_,'.. 1210 O (sl il. [ 3 |||I'|_!_'_ Fieme ot it -"i'|=_' |.|.|_'r.' Tar
it the lall hangarhike building which houses  plies of hegr and releasing swarms of ne ILrans,
he Uil Ridge redctor, 1 saw looming high poweriul and invisible
'I""'“'- me o cube ol ppstel EredT COonceddt A% ||-|'- il Ty ABE AT Wbl TS ©FF el iros
tall a8 a three-story house (page 76) are the kevs to our doawning Atomic Age.

Mo soind came from behind the fortress-  Use of the hent to make economical indus-
ke walls, no smoke emerged, and no wheels  teial power is <l o the future, bt abrend
turned W E | could =ense sumehow the J IS W AT Using. the heulrons o perform - an
cnce ol mysterious lorces, unheard and unsees erpuiadly important  task—making many kinds

Moen in long white coals stood by, watching of elements ratliopctive, a< radium is,
lads el occasionally turnmg: handles,.  Signs [ron, sulphur, chlorine, and dozens of other
repeated the waming Vanger, Radmbion  elements. when bombarded by neutrons in

Flaenrd

v odarge one reminded: YT osiren the Gak Ridge pile, start giving ofi rays by



Hepere Lk Ridge Plant Processes |rmmium for War and Peacetime 1 lxes
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Elements made radioactive in an atomic pile
are cillled radioactive isotopes or radinisotopes,

[snfopes pre atoms all belonging o one ele-
mint, such ns cobalt or phosphorus, bot differ-
ng stizghily in weizht because they have vary-
ing numbers of neutrons n their nuckel, For
“pormial’’ cohalt atoms have 27 pro-

EXTITAN,
tons and 32 aeutrons but tRlo)es ol cobindt

may have from 28 {0 37 neutrons.
“Isotope frome twio Lreek  wiordls
(same ) and fopos (place !, which means

LI aes

FA{1s

Ridegr em

I_'-l..--. thie  Esaenrys-iH et i oroeess: I owhich o
il slevehke bardiers: each merced with billions ol
U235 alorms. Bt Hehter und smaller thon Ui

ntEile] 1% recdovernddd ol Lhae end o Ehe e g .

| .I | L - " - " .= E
EhCS 'IT S reddors (Eie sh

that, though sotopes of any one element ifer
m weight, they all have the same chemical
characteristics

listopes placed in a pile absorh enouel
neutrons in thér noclel o make them
and therefore radionctive,  Roadio
of  mdividual are called
ratioiron, madiocobalt, radiorold, and s on

If a little radioiron i= mixed with ordinary
iron, all the ifon then can be traced wherever
i1 I mans bDody, an anmai
inzect; & growing plant, or a
rocess, to learn what happens to i
With a senusitlve Gedger counte

XLrA
unstnbie

I=otOpEs elenwenls

TR R N LA . &N
MAnNICIIErgs
i aned how
i1 behawves,

one can detect and Tollow the rayvs coming
from within, learning whether the iron goes
to the man s right arm, the plant's leaves



Holmet Protecis =
Technictan Trom
Clontmmanated Alr

Hrookimven sabiopul Lah
pfitory mainioins thns room
ot Upton, loog lstand, {or
the decontamination ol osed
prpipment,  Since the alinos
phete may contain particles
emitting dangerous rays,
pore mir 5 pumieed nto the
worker's helmot

White coveralls, plastie
cape, and mubberzed  gloves
profect clothing and skin
feam “hot™ mmmterial.  Eadio
petive wasle goes down Lhe
climin dnto paialis whiere B |s
stivre] mnti] it expeods it
thangerons enerey.  The steel
] Beadd Yot pot"” transaaris
Freclopctive [higaiils

His wark - nini=hed, this man
will check hands and  Dedd
with & (Gmger counter.  Covs-
erills do i o speciil laundry

“Fido" s Rolling

AN N EupeT BF REpPUET T G 'ﬂf-'llﬂ'cl' i.:lll.lﬂ‘[i‘r_.
WU T 8 USIRRMY 8 REETE : Smiffs Ot Dangder

B o i’ et e it i I Brookhuven’s “hiot™ mate
e rEate ey Hals were spilisd unwitting

bhiy could endanger the health
of worketrs: smoll Tut danger.
fis  amiimls omghl &ven [
trmiked into hormes

Lhis eperator makes a3 rmou-
tine check af the foor in the
“hot™ laboraloey

Clhicks soanifing i the ene-
phones =suddenly incresse [
Fido discovers - memaring
Hoactivity, A& lewd o Hmde
aroundl the coupter's e
sererrs Ul patural radiatiopns
which might condsse the count

II.'I. Iirk .'l.;_' i S |'J_|_ 5. B _|J_|_I j:|_||
crjuipenenl are cheched periodd
Weallv with other Inztruments
Workers wear deteclion des
wives thit revcord thels expi-
SLTY These and oibher pice-
cuutlnne have wiven atomile
cnerey insfoliations o high

- -——
salely raiing

Fi-




(L
Ly

the insect’s wings ar lees, 1t s sdmewhat Tike
Iocating a clock by lstening for its ticking.

In the Korean War radioactive carbon
helperd indirectly to save livez. [t showed

doctors that they could safely use dextran, a

substance made from sugar, ug a substitiote
tor human blood plazma.  Dextrian ie prefer-
abile hecause it can be manufactured in un-
limited quantities and offers no risk of giving

7t

TR T

a putient vellow jaundice or hepatitis; oc-
casionally spread by buman plasma,

When dextran was first developed, doctiors
hesitated to use it because about 35 percent
af o dose disuppenred after injection. They
feared this missing portion was lodging some-
where in the body and might be harmful.

Then doses were made up with radiocarbon
mixed with the ordinary carbon that forms a

o=
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part of dextran, When given to human volun-
teers, this dextran wis tronced in their bodies
with (Gelrer counters, revealing that the miss-
ing 33 percent was being hurmbessly exhaled.

Up to the presenl lime almiost a mitllfcan
pints of dextran’ solution have: been manu-
factured for the military services, and large
quantittes are bemg produced for civiliin use,
Destran, however, cannot substitute Tor red

* Workers Ham Home a Ulroniom Slug
i Clak Raidde's Avomae Pile

The Dak Ridee pile was huilt (o transmotd  pon.
lezfonabde L1238 jnte fsstomabide plutontum {Padi9)
fon dibogeehe bombe, Today i s the worll's clhied pweo-
dncer of radiuizotopes for wse i scienee ahd medicing
(puipge B1F.  The repctor’s T-lig-thick vanervle olites
wall conrenls an actual pile of grophite birfcks, Thess
slow doon the poutrons emilted by lasioning ura-
plum, making poisible the wtemie chajn retction.
Nedtron-abeorhent  boron-steel mods are inserted or
withdrawn 10 coniral the pile

These operators, working on an clevator . platiorm,
it urandum tnte one of 1,248 apenings {or shyw and
wtic production of encrey.  Other channels receive
nonfissinnable moterfals (o be mode dloactive

0, N, Alssuli Bieergy ol 1

L] eells, = its advent does it redouce the
need for donations af whole hlodd,

Radioisotopes made in the Ouk Ridge pile
are sold at the atomic drugstore, which since
1940 has made more than 39000 shipments
to 1,742 purchasers in this and 37 foreign
countries. Clther piles, dt the Brookhaven and
Areonne National Laboratories, also make
some radiolsotopes.

The atomic drugstore i3 & far cry from
the one where you buy aspirin or lce cream
souliis.  You canosee s ostock in trade 11I1[}'
by looking in a mirror, Visiting it, | entered
a high-ceilinged room divided down the middle
v @ concrele wall, six feet high and two ol
thick. A tilted mirror above the wall retlected
behind it big conerete “chests” with ranks of
metnl drawers. and strange robotlike gadpets
with jointed metal nrms and fingers.

"We keep onr sotopes: behmid thot barr-
cadde, handle them only by remote contral and
look at them enly indireetly, in the mirror,”
sald my gulde, "because the concentrated
radiation from them otherwise would be
doneerous.  The small amounts we send out
to our ‘customers, however, are quite safe
when properly handled,

"We're learning to live with atomic energy.,
just as we do with fire and electricity, We
do not fear it, but we respect it. Watch and
I'll show you how we fill an order.”

Radioaetivity: Rings Bells

My guigle turmed o crank and In the mirror
I could =ee one of the big drawers, Alled with
simill bottles, roll open behind the wall. In-
stantly a-startling clangor of alirm bells filled
the room,

Tho=e hells are set off by radioactivity
bouncing over the top of the wall,” he ex-
plained. “Geiger counters detect it and sound
the alarm just as o reminder not to leave the
drawer opén oo long"

He wperated other oontrols; in the mirror
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Oak Ridie's Atomie Drugstore Handles Rudioisotopes Behind Thick Walls

Lookine nte an overhend mirror (nl shown)
| bottle of radieactive material
the Fiivs  Wollbtl Jrove dinhide Fodin
La borat ories

or inlustries usimp stomic onergy lod

or evien fatal dose of the mys withoot Enowing
it until too late.  When using cidioisolopes us
tracers or to treal disesse m=Eide the bodw,
scientists and doctors emplov anly those whose
raves wil die away fnst enough so that thiey
are not dangerous to the jratient [t 19 some-
whit like dnnking only coffee that is nol bt
entugh to burn vou

wilth strong
rodicisotopes or  ground  atomic pilles  wen
specinl clothing which s washed daily to
iny ralicictive substances.  They
Lhathe carefullv and check their bodies with
counters o make sure there i3 no radicactive
material on the skin.

J'!'l.'|.l-'.l' whid swirk I.IZI]I'--I.'I1I||_'.'

TEITHIYE

How “Chain Reaction”™ Works

=0 [or, glomic energy can be réleased inons-
phle gquantities [or peacetime purposes only

from  uramum  and  plutonium. which nre
naturally radioactive. The noclei of such
atarns are unstable, spontaneousty breaking

apart or i=woning. In
].I._'.' ot tJlI.' :IlJl']l'IJ'- !!l:'l'.-l.l-i‘- irl-lll- Ly 'il._lr'['i
and ravd are emitied.

Atomic energy 15 liberated when o neatron
flying cut from a wranium atom strikes and

||'|.I:' [IHH LS NEULrans

this tevhnbian uses a resmwde-gantri] deviee (o pick wp
Huoiet exposare (o this sampie offers litte risk, bot profonged absorption ol
mhiekded 15 0 beod hox, the materksl will be shipped to one ol the hosgitals
il Leegtiment, researcli, it

L bimry paesuctlion

nissions the nocleus of another eraniuvm atom
Nevtrons i this aucleus i tum Hy out and
strike the nucled of other uraniom atoms near
by, Stil more enerey nnd still more neutrons
are thus released, and in turn sphit other mocled.
freeng vet more encrgy and neutrons.  This
i the so-ca

el “rham reaction

Much the same thing happens whien you
strike a match. The frictlon prodoces enough
hest (o ratse the temperatare of some of the
matterinl in the moatch bead so thal it rencts
['he heat
cinEes more chemical reaction, more hegt, and
=0 on until the match head s blnding.

An atomic ¢
OUElY when enough  urgnim

chemically and relesises more heat

wain reaction starts SWn Larme-
1= mithered to
gelther so that at least one neutron from each
fissioning nucleus is sure Lo strike and fssion
mnother nuclens: When a chnin

Sl

FEHCLhnn 12

to continue unchéecked, entérgy is re
leased so fast that a termbc explosion takes
place. This happens in an atomic bomb,
The chain reaction can be slowed and con-
trolled by mixing with
the uranium,. These substances alisorh some

eraphite or boron

of the neutrons redeased in the chain reaction
ay that W moves more slowly, somewhnt as






Man's New Servant, the Friendly Atom 81

friction and deposited in the lubricating ol
could be detected easily with a Geleer counter.
The oil that showed up with the least amoumt
of radivactivity obviously was most ¢fficient in
preventing frclim,

From siuch tests have come impiroved motor
oils now on themarket. The tests also showed,
incidentally, that high-speed’ dtiving on the
highway cnuses only about a thind as much
wear on pdston rings us city driving.

Cobalt metal, after being bombarded in a
pile, gives off powerful radintions like X rayvs.
These cobalt units are far easier and cheaper
to make and use than X-rav machines, Their
rays can be used to treat cancer {(but so far
not to cure it), to locate hidden flaws in
castings and welds, and to learn how animals
are afiected by radiation—a clue to its effect
on humans in case of accidental exposure or
atamic-bomb attack.

*"Tagded"” Atoms Hoon to Medicine

“"For doctors and medical researchers, mailio-
tsotopes provide an almost magical tool for
legmming more about how the human body
works and how it functions are altered by
disease,” Dir, Charles Dlunham, of the Atomic
Energy Commission’s Biology and Medicine
Division, told me,

“Vitamins, minerals, zugars, medicines, and
even secretions of the adrenal glands can be
tagged with radiosotopes and (raced in the
body to learn where they go, how they are
utilized by the svatem, and the changes they
undergo, 1t i= almost as though the body
were made transparent.

“Injecting radivsodium into the body hos
revenled, for example, that salt travels so fast
i the tissue fluids that =ome of it emerces
agin in perspiration in only 75 seconds, It
poes more slowly to fulds of the eve and spinal
cord, slower still to bones and teeth.

“To test how efficiently a patient’s heart
is pumping blood, radinactive material may be
injected into the blood stream and its course
traced with Geiger counters, Ruadioiron has
beven used to top red blood cells to learm where
they go in the body.

“Bedridden persons sometimes have poor
circulation in legs and feet, with a risk of
blood clots forming, If radioseslium i= in-
jected into the blood stream. the clicks of a
Geiger: counter will show how fast blood is
resching the right fost as compared with the
left. 17 an artery is blocked, o Geiger counter
may help locate the site of obsfruction by
reviediling where blood flow is shot off ™

Duoetors hoped st first that radivisotopes
would be useinl in curing cancer, but so far
only o few of these hopes have been realized.
Omne difficulty is that radivactivity can damage
normal tissue, 17 a radioistope sthvs in s
bealthy wvital organ too lopg, it can create
serious trouble and even cause cancer.  Radio-
isotopes have arvested some cancerous growths,
however, and have alleviated pain.

Une imethod  of  treating brain  tumors,
though it o far has saved no lives, is a spec-
tnculnr demonstration of what atomic energy
can do.  When boron is injected into the blood
stream of a person with & certain type of brain
tumor, it concentrates in the growth, A few
prople having tumors that could ot be re-
moved by surgery have been given injections
of o non-radioactive isatope of boron.

The patient is placed directly on top of
thee atomic pile at the Brookhaven National
Laborstory, Long [slund.  Through an open-
ing in the pile, a beam of neutrons is relemsed.
It enmters the skoll and the brain, directed
as preciscly ns possible toward the area in
which the tumor is located. In the tumor
the boron captures neutrons and becomes
radioactive, giving off alpha my=s which attack
the growth [rom within

Lives of patients so treated bave heen pro-
linger up to severnl months, god their pain
often relieved,  Autopsies shiw that in every
case some of the tumor has been destroved.
[doctors hopé that ultimately twmors can be
completely arrested by this treatment,

Tracers Help Locate Tumors

Radicactive phosphorus and arsenic  also
tened 1o concentrate in certain types of brain
tumors more than in healthy brain tssue.
Injerted] before an operation, they go to the
lumor atd send out ravs which reveal 1o the
surgeon the location and size of the growth,
Even during the operation, tiny probes in-
serted in the brain tizssue and connectsd to
counters help locate bits of tumor the surgeon
is. unable to distinguish clearly, since all the
diseased tissue “soaks up" ‘the radivactive
material.

When jodine enters the human body, it
copcentrates within 24 to 48 houors in the
thyroid gland. This gland, in the neck.
governs the body's metabolism. An over-
active thyroid cin so overstimulate a person
that nerves are put om edge, weight is lost,
antl the heart is unduly burdened, Radioac-
tive iodine likewise concentrates in the gland
and often helps to slow thyrold activity,
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By making elements in {ertilizers radionc-
tive, scienti=ls have gaitied new miformation
about how crops utilize plant foods

“orth Caralina tobacco growers now are

saving every vear the cost of some 4,300 tons
of superphosphates they formerly used. Traces
cxperiments showed (obacco plants were Laking
up almost none of this fertilizer,

Corh plants, it has been foumd, use phos-
phorus {rom fertilizers in the Lrst stages of
erowth, but loter draw most of their phos-
phorus deposits already 1n the
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Radiocarbon Tags Digiralis

Dir. Norbert |, Scully, Division of Biological
and Medical Kesearch, Arconne National Lab-
nis small greenhouse in
conlaning

carbiom dinxtde tarped with radioactive carbon,

agratory, showed me

which plants grow in controlled air

Ihimts i the preephoose ahsarh the rodio-
carhan, and 1 then can be traced 1o the plants
and tn products made from them,”" be explained.

“Ior oexample, digitoxm, the heart stimi-
|-||I'I_ 1% macde from ||'.L'l.'l':- if l|'.r |-I!I"l.LIIIIl".'|'_ |I|.J_||1__

of the genus Dhgdadis. Doctors until recently
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Such knowledge makes it easier to set up
gquaranting zones pgainst harmiul pests amnd to
locate military camps or settlements beyond
the reach of disease-be: Aring  muosguitoes,

Radiopctivity also helps prove that certain
insects prey on others and thus can help
in controlling pestz.  Entomologists had sus-
pecterd that one type of mite was i parasite on
vockroaches. They led radiophosphorus 1o
roches, then found the mites nlsa became
rndivactive, proving they fed opon their hosts,

Sterility 0 Weapon Adainst Flies

In most southern Statés, and st times in
other parts of the country, cattle and other
domestic and wild animals are attacked by the-
vicious screwwnrm fly,  Females lay their eges
in Gpen cuts or scratches: when the larvie
hatch, they feed upon the animal = flesh, ¢aus-
ing wounds that are often fatal if untreated.
Department: of Agriculture  scientists  hawve
found that if male flies are made sterile by
irradiating them with rudincobalt, and are then
released to mate with females in the wild, the
egs which the females lny are sterile and do
not hatch,

Smutll-scale experiments have shown that if
Jarge numbers of sterilized males are liberated,
etiough Temales will mate with them to reduce
the nixt generaton considersbly.

Fruit flies have been fed radioactive ron,
then sliced in thin sections which are placed
against photographic film. Darckening of the
film in various places shows what parts of the
insect have token wp the jron. This same
technique could help show whether insect poi-
sons reach organs where they will be effective,

Movements of wireworms underground have
bt traced by feeding them materiol contnm-
ing radiocobalt and then following their wan-
derings with a Geiger counter.  An entomolo-
gist, tracking the subterranean paths of two
radicactive worms in this way, found that they
joined and continued as one. When he dug
at the spot, he found only ope worm—ubuat it
was twice as radioactive! One worm appar-
ently had eaten the other,

In many different industries atomic energy,
in the form of radigisotopes, is helping to
make products faster, better, and cheaper, Ed-
win A. Wiggin, assistant to the director of the
AEC. Isotopes Division, told me.

“Tn some cases,” he said, " radioisotopes are
doing things in factories that would be impos-
sible by any other means,

U0ne widesprend use Is in making constant
measurements of the thickness of Miofilm,

the Friendly Atom 83
paper, linoleum, plastics, rubber, tin, or steel
manufactured in continuous sheets fed oot
from hetween rollérs. 11 the sheet is too thin,
the product may be spoiled; if too thick, the
manufacturer may lose money. Previously,
the only way to check thickness was to stop
the machine and cot out o sample,

“But radioismtopes can gauge thickness con-
tinuously without the need ol stopping produc-
tion, Below the moving sheet is placed a source
of radioactive material and above the sheet a
detector.  Increasing the thickness of the sheet
decrenses the radiation that gets through to reg-
ister on the detector,  Any variation ghows up
quickly, and adjustments can be made at once.

“Wear resistunce of floor wax: has beep
measured by mixing radioisotopes with the
wax, then spreading it on linoleum. Com-
paring the amount of radicactivity before and
after a certain amount of wear shows précisely
how mich wnx has worn away.

“Wear of auto tires has been measured by
incurporiting in the tread o material contain-
ing radiophosphoras, then detecting with a
Gieiger counler the minute amounts of the
tread worn off in short test runs. 1L also helps
cshow the amount of wear on tires when a car
14 accelerated or suddenly hraked, and the
effects of various road surfaces.

Atom Works in Factories

“A food mamufacturer used mdicactive
witer 0 meisure how {or moisture penetrales
rice grains in various lengths of time. The
data helped develop a guick-conking rice.”

In many oil pipelines, Mr, Wiggin went on,
gosoline, Diesel oif, or kerosene are run
through one behind the other, then diverted
to different tanks. It is difficult to tell just
where one Kind of oil ends and the type com-
ing behind it beging,  Usually, to avoid any
poessthility of mixing two kinds of oil, several
hundrisl bareels are drained off when the in-
terfoce nears the end of the Ime.

Now, however, the boundary can be marked
by imjecting & radiosctive chemical into the
lnst of une Kind of oil as it nm< into the line,
A Geigér counter gt the other end picks up the
rndintion and shows exactly when the inter-
face comes along. Hence less oil needs to be
thrown away (page 47 ).

In ofl pipelines, too, scrapers somelimes are
sont through with the flowing oil or under air
pressure o clean off intéror obstructions, [f
a -scraper gets stuck, it 8 difficult 10 locate.
Now scrapers are sometimes tagped with small
pieces of radioactive cobalt. If one sticks, a
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Man's New Servanet, the l"rlund]'[.' Atom =0

change the U238 Into plutonivum, a man-made
element, which is fissionable like 17235, This
plutonium then enters into the chain reaction;
its atoms are split by neutrons, releasing both
energy and more neutrons,  Some of theéss
pettrons change still more urinium 238 into
plutonium, which releazes =till more energy
anil neutrons; and so on,

The breeder reactor is the Eind which prob-
ahly will be used eventually in making elec-
tric power because It can utilize the abundant
supplies of uranium 238 as well ns the scarcer
urapinm 235, Ap experimental breeder re-
actor already has been operated in Idaho for
mare than two vears, producing all the elec-
tricity needed to supply light and power for
the bullding in which it is housed.

Actually, the breeding is not quite as simple
as it sounds. The newly created plutonium
fuel must be separated from U238 before it
can he used to fuoel another reactor, and o
breeder may have to run several vears hefore
it vields as much new fuel as was put in
originally,

Uranium to Power Atomie Submarine

The first practical use of atomic energy to
manufacture power will be 1o drive the Navy's
two new submarines, Nawtiluy and Sea Wolf.

The "frebox™ of the Nautiluy's engine will
be a reactor in which the fssioning of uranium
atoms creates great quantities of heat,  This
typee of teactor is much smaller than the big
ones used in making rulinisotopes and is of
different design, Water, circulating through
the reactor, will absorh the heat and carry
it out to a boiler to heat more witer and make
steam,  The steam will operate turbines, which
will turn the propeller shafts,

Nogtilus will be the world's first true sub-
marine, 2 craft which can operate deeply sub.
merged {or months at a time if necessary, with-
out ever having to come to the surface, This
is posaible because no oxygen is needed for
the production of atomic energy.

A few pounds of uranium will run an atomic
submarine for months without refueling. Her
range of operation will be limited not by her
fuel supply but anly by the crew's endurance
and the supplies of bottled oxygen, Tood. and
weapons she con carry.  In-a recent test, 23
members of a crew staved below battened
hatches for two months in a submarine along-
side the dock at Groton, Connecticut, They
suffiered no serious ill efects

Running a submarine by atomic power hos
created special problems. Since the water that

circulates throngh the reactor and boiler will
hecome radicactive, pipes, valves, and pumps
must he absolutely tight. and strong enough to
withstand even the shock of depth charges
exploding near by, A leak of radioactive
water would endunger the crews’ lives. The
reactor itsell must be heavily shielded by
thick concrete, lead, or some similar material,
to protect the crew from deadly radiation,

Sea Wall Will Use Liguid Maotal

U. 5 8 Sea Wolf, the second atomic sub-
marine,. will be powered by a slightly differont
type of reactor, using liguid sodiom metal -
stead of water to carry beat from the reactor
to the hoiler.

Th make Nautiwss atomic subimarine on-
pine work successfully, scientists had to find
0 way to produce in quantity o metit]l which
was little more than a laboratory coriosity
only a few veirs ago, This I8 zrconium, long
known hut little used becanss it was difficull
to produce in pure form.

Mast metals, if used in construction of cer-
tain types of atomic reactors. absarb so many
netitrons that the chain reaction @5 badly
slowed down, But zircomium absorbs wvery
few neutrons amnd s also highly resistant to
corrosion.  Under the Insh of argent necessity,
scientists developed methods of producing pure
irconium at much lower cests and in laree
guantities.  Five years ago the entire workd
supply could be =et on agn ordinary  table.
Today we are producing abowt 300,000 poamds
4 year,

Drriving airplanes with atomic power is
being studied, but s a far more difficult prot-
lem. Such planes would use muclear endrgy
simply as snother way of supplyving heat. in-
stead of burning gasoling or jet fuel.®

For propeller-driven aircraft, the atomic
heat would be used (o make stepm or hot air
for driving turbines, which would turn the
“prope.”’  In atomic-powered jet planes, small
reactors probably would heat the air that is
compressed and released in the jets.

Chief difficulty in designing atomic-powered
planes is that the intense radioactivity from
the engines would be highly dangerous to the
crew unless they were protected by some very
dense shivlding material, such as concrete or
lend. The weizsht would e a serfous handi-
ap in a plane; Ground crews, oo, would be

& Cee, In the Namnopzar Goodwarmie Magarss:
“Fact Fimlmg for Tomoreow's Planes,” by Huph L.
Dievden, December, 1953, aml “Flying in the ‘Blow.

tarch’ Era” by Frededek G, Vosburgh, Seplember,
520,
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Even a Dog’s Life Can Be Made Huoppier Through Atomic Enerdv's Flealing Powwr

K l'.!|l.'1i ' DI ChedEs U Boncaneerons vy temors 10 hdmans & well a: i srimmady |5:r. i npelicsnt o
tptied with radioactive strontium treatd an inflammatory tomor in Washington, [0, €. A frspsparont plasti
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Bridlangered ||‘_. the mdicactivity when the ahle to Pl orm tar more emcientlsy i tha
plane landed. Ome researcher told me, how-  didd nit have to return to base for refueling
ever, “We feel sure that we can solve the at {requent Intervals
shieldimg problem.
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erations today are limited by the fuel they can dn veryiiung, despite what some people seem
corry. Pission of one pound of uranium theo- 1o helieve, Somehow n story gol started that
retically would supply ds muoch beat a2 1,700~  atomic acientiste at Bronkbhsven Mational Lab-
000 pounds of gasoline, A few pounds of urn oratory. were pomng (o change Lone Island’s
i would provide power jor a plane almost  climane by iditing it so that one end would be

mdefinitely nither, and therefore cooler, and the other end

For the same repson, atomic power also  lower. aned hetces whrmeer
woild be ol preat osefulness in manv non- A man telephined the laboratory and sabd.
military functions of aircraft, Plines carr “1 just heard about voirr plan to tlt Long
ing on weather reconnaissance, searching for  Island to change the climate. 1 own a lot of
porsons Jost al sea, or mappong and patrollineg  real estate there: confident| iy, would vou

maccessible or uninhabited aress would be  tell me which sy vou're gdineg to tilt it ?



Westminster, World Series of Dogdom — «

Every Year Since |877, Canine Aristocrats Have Won Honors—and Even
Once a Pearl-handled Revolver—in the Nation's Premier Dog Show

By Joux W. Cross, Jr.

Chatrman, Dog Show Committer, Westminster Kosnel Clal

make up the cunine population of the

United States, aboul one in ten thou-
sand sees the inside of New York Citv's Madi-
son. Square Garden in any one vear. Those
that do are the elite of their kind, there to be
exhibited at the annual Westminster Kenmel
Club Dog Show in February,

Westminster is the world series of dowdom,
and 1954 marks its TAth oonsecutive vear
a recarid approached by no other dog show
the world.,  England held its st one 18 vears
earlier—Iin 1859-—but interrptions cavused by
wirs have prevented any challenge 1o West-
minster’s record of consecutive shows.

In {act, the only sporting events in this
country with g record so lang and unbroken
are the Kentucky Derbw, first run-in 1873, and
two other Churchill [owns races dating from
the same vear, In the eurly vears, however,
even the Derby had not yel achieved its pres-
ent national prominence.  Westmingter, on the
other hund, has alwave besn queen of Ameri-
cun dog shows, and throogh all the vearsa‘'win
there has been prized above all others.

OF' THE 22,500,000 dogs estimated to

Muost Dods Enjoy a Show

Although many people seem to imagine thal
dogs don't like dog shows, the fact is that the
reat majority of them enjoy nothing more,
To them the traveling crate and station wigon
that bring them to the Garden are what the
clanging bell was to the fire horse in days
vone by, They act as if the whole affuir is
being put on in their honor and for their per-
sonal delight.

When their showing days are over and they
are left hehind n= the vounger dogs go off to
shows, veletans of bench and ring are as dis-
consolate as politicians put out (o pasture by
the electorate. Many a kindhearted owner hais
taken an old dog 1o a show, entering him “For
Exhibition Only," just so that he could once
pgain savor the life he has learned (o love,

The nverage spectator, looking at and hsten-
ing to 3 Tow of vapping terriers on a benih,
decides that they must be expressing their dis-
tastee fur the proceedings. This is because he
attributes to dogs his own reactions.  Mr.oond

Mrs. Public would not like to he chained to a
bench with all that nolse around them; there-
fore the dogs can’t possibly like it!

The fact that human bheings willingly go to
noisy parties, conventions, and politicnl rallies
is conveniently forgotten. What would dogs
have to <y about these il they could wlk?

Another popular mitconception iz that chow
dogs can’t be houwse dozs and that the reverse
5 tlso true.  Actually there are many show
thigs—some of the very best-—that are house
dogs all their lives

The house dog's intimate association with
peopile seems to help bring to full Aower the
responsivensss so important o the ring. An
dlert dogt, eager to please, will show to ad-
vantage infroot of the judpge. The winner of
Best in Show at Westminster In 1952 and
1935, a Doberman Pinschéer nomesd Rincho
Lhobe s Storm, was raised in a New York City
apartment and has been o house dog since
carly puppyhood (paze 114},

The popularity of certain bresde changes,
% o women's fashions. and sometimes {or
equally inexplicable reasons, One well-known
fictor in the rnse of the smaller breeds, how-
ever, s been the enormous increase in the
dog population in our large clties

Apariment-sized Breeds Popular

Although you will find Great Danes and St
Hernards living in small apariments with their
owners, these cases are exceplional, and cer-
tuinly one of the reasons for today's ' enor-
moas registrubion of Cocker Spandels is that
the Cocker is an “apartment-sized dog,” Other
[actors, of course, enter into this, such as his
soulful eves and his generally merry dispo-
sition (page 93).

Among the most popular of city dogs are
the terriers.  These little dynamos seem to en-
jov the fast pace of modern city life, and they
relish the company of human beings no less
than their encounters with other dugs when
being walked.

While muny terriers enjoy the canine coun-
terpart of g bout of fsticuffe, there s little
doubt that the leash and collar which restrain
the city dog add to his apparent belligerence,
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Should the gwners let both dogs loose, it is
quitte possible that o jovful romp rather than
o dogfight would result, but the donger from
triffic makes this test impossible in most
ASES,

There is a widespread tendency o mike
sweeplng  statements about certain  breeds,
baséd upon experience with an individual
representotive.  As in most generalities, innu-
merable contradictions can ysually be found.
Experienced dog people have learned, the
hard way, to protect their statements with
sych words as “most,” “many,” and =0 on.

One may zay, for instance, that in mast of
the terrier breeds the majority of dogs are
what people refer to as high strung, and that
they like to be heard as well as séen.  But
il you recommend & Fox Terrier to vour non-
dogpy [riend as a peppy animal, he will in-
variably acquire 4 puppy that tums oot to be
a regular lizy bones, rousing himself only for
the pleasant task of eating and then return-
ing to sleep,

Dogs as individuals differ as greatly as do
human beings. Thousands of dogs have the
same unrepsoning and uncontrollabie fear of
thunder that your Aunt Matida or vour
Cougin Jim has, More than one owner af-
Aicted with this animal reaction rides out each
thunderstorm in a dark closet, clutching his
dog, both of them trembling as if upon the
edge of doom.

There are dops that plainly prefer the com-
pany of men to women and vice versn. This
i= simplv bécause they have been rodsed en-
tirely by one or the other sex; but it is often
a blow to the person who cheerfully savs, “All
dogs like me.”

This Time People Did the Tricks

Dogs' reactions varied widely when the Na-
tional Geographic Soclety last year =ent a
team of four stafl photographers—HKathleen
Revis, Willard R, Culver, Robert F. Sisson,
and David 5. Boyer—to make the appealing
color pictures that illostrate this article, They
wiorked under the personal direction of the
late Franklin L. Fisher, Illostrations Editor,
whose keen interest in dogs has been reflected
in many memorable articles in the Nattoxac
GENGRAPHIC MAGAZINE

Bulldogs never dropped their masks of
mntiumental dignity (page 107 ). 5t Bernarids
exemplified their breed's placidity (page 96).
keeshonden were aweetly obedient to their
small mistress’s commands (page 98), while
Samoyeds were as gentle as they looked (page

107). But some of the others proved a prob-
lem. Said Mis Revis afterward:

“As we walked along in frant of the
benches, we spotted dops just bezging for their
pictures to be taken. By the time we set up
the lights and focused the camera, the pase
was gone,  We had o recreate it

“That's when we started clowning,” said
Mr. Sisson.  ""We mewed like cits, chirped
like hirds, banged tin pans, danced-—anything
to et the dog’s attention.”

At the end of the two-day event all four
were dog-tired, but thev had a notable gallery
of canine charncter studies,

Even Dogs Must Get an Education

Dy by dav n dog's life is not very different
from that of his owner; most of the days are
routine and uneventiul. There are a few gold-
starred ones—the day the steak was dropped
on the kitchen foor and he was quick enough
to grab it and ron! the first dav of the hunt-
ing season,  But alwavs there is the matter
of an edvcation; dogs have to go through it,
jusl as human beings do.

A show dog learns two basic lesons: To
stand and hold a position so that he may be

displaved to the best advantage in front of

the judge, and to trot in a straight line beside
his handler so the quality of his gait and move-
ment may be observed, This i part of what
i5 meant when it iz said that a dog *“shows
well,” and the closer the competition the more
important this factor becomes,

In the training of dogs the two dominant
factors are the desire to plense the master and
the love of food. Fear wsed as a mwans of
training 18 oeither successful nor intelligent
and is used only by those who lack patience
and understanding of a dog’s basic make-up.
He will appreciate a tidbit now and then, but
he will never perform as consisteritly and as
joyfully as he will in return for a pat on the
head or a word of praise,

Numerous well-trained animals have ap-
parently been taught to understamd words.
Actually, of course, the word izeli is totally
lncking in mportance. 1i the dog is taught
to bring your slippers, he will alwayvs bring
yuur slippers if vou say, “Bring in the Kitchen
stove,” provided that you have alwavs used
“kitchen stove” when referring to slippers. He
brings them because he has lesrned that it
pleases you, and that is his dominating de-
sire in life.

While much of a dog's behavior and many

{ Text continued on poge 109)
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Fheir Ancestors Worked as Duich Barge Guards
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Westminster, World

of his reactions are simflar to a child’s, he has
certain habits that people cannot understand,
Usually this is 5o because we forget what the
life of dogs was like in their wild state and
because they have become so closely nttached
to man that we interpret their reactions and
behavior in the light of our own.

Ways Inherited from the Wild

Have you ever taken your dog for a walk
on the beach and had him walk up to a well-
decaved fish tossed up by the waves? . He will
smell it delightedly and then hurl himself upon
it with glee, rubbing himself into the odorif-
erous remains,

We are appalled by such behavior. Human
beings don’t do it, so why should a dog?
Countless generations of dogs have done it,
and for a very pood reason, although that rea-
son oo Jonger exists. The theory s that
their forebears did it in order that the strong
smell thus acquired would overpower their
own scent and make it possible for them to
hunt without having their prev warned of
their approach by a shift in the wind.

A far less unpleasant habit, but one that
also stems from davs gone by, i the burying
of bones. In his wild state the dog often
killed more than he could consume at one
time and buried the leftovers so that he might
return to finish them.

Another peculiar habit of many dogs—that
of circling three or four times before lyving
down—-is believed to be carried over from the
wild animal's bhabit of trumpling down the
grass to make his bed.

A Irightened dog, we all know, tucks his
tnll between his legs. But why? The wild
dog was a hunter, bui be was also hunted—
and the explanation may be that if his tail
wis between his legs it could not be grabbed
in a pursuer’s mouth.

Thus, many of the dog’s actions today can
be easily understood if we fecall what his life
in the wild state was like. Far less easy to
understand are some of the remarkable and
well-suthenticated cases of dogs with appar-
ently supsrmormal perception.

We know that dogs have powers of héaring
far superior to our own; they can pick out
the sound of a beloved footstep from among
a hundred strange ones, Many of us have
known dogs that could tell the sound of the
motor of the family car from that of others
of the same make. These are striking but
unilerstandable demonstrations of their powers
ol hearnng,
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But how co we explain the ability of & dog
in & city apartment to tell beforehand that
the elevator will stop at his floor and, beyvond
that, to tell whether the passenger is somecne
he likes and goes to greet sileotly with wag-
ging tail or someone at whom he barks before
the elevator has even stopped? Yet T knew
such a dog and saw him demonstrate these
remarkable powers dogens of times,

We accept the fact that homing pigeons re-
turn from wherever they may be relensed, al-
though we do not understand how they do ir.*
We have all heard of dogs that have returned
from gredt distances, but did vou know that
there is o completely authenticated case of o
dog that was left behind in Tdaho and then
set out and found his master gt a place near
Oakland, California, to which he had moved?
Could you do as much?

How can a dog have forelnowledge of a
human death? Vet I koew o dog that did.
At the instant that his master, who was up-
stairs, suffered a heart attack this dog bolted
trough the screen door onto the lawn, There
he howled for three-quarters of an hour—
until the moment of his master's death, Then
he stoppel.

In another case, fullv authenticated, a
strange dog appeated in front of a house in
which the owner lay dving. The dog wailerd
dismally, and although driven away repeatedly
he kept returning.  After the man's death he
eft and was pever seen there again,

S0 when an owper tells vou atrange stories
about what his dog has done, hesitate before
you lay it all o a too-lively imagingtion,

Why Show Dogs Have Long Names

Every vear Westminster i= visited by ladies
and gentlemen of the press who never go 1o
any other dog show. Their reporting hns =
strong tendency toward the humorous ap-
proach. The perenniul favorite of the car-
toonist is the lady of the dreadnaught class
with a leash on the microstopic Chihuahua
to which she belongs.

At least one columnist can be counted on
annually to dig into the dops’ names listed in
the catalogue and come up with 8 word pic-
ture of o fond owner calling to his dog:

“Heére, Ch. Hailstone Golden Enchantment !
Here, Ch. Hailstone Golden Enchantment!™

That the picture drawn is good for a hearty
laugh, no ong would deny.  That it i far from
replity could alse hardly be denied, even by

* See “The Fliving Telegraph,” by Joseph F. Spears,
in the Namosar Uroorarmc Magarss, Apdl, 1947,
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Westminster, World Series of Dogdom

lnr breeds which may today be on their way
down ?

In the early days of Westminster, field dogs
dominated the show, Pointers and setters ac-
conmted for more than half the entries,

The club had been founded by a group of
sportsmen who were primarily Interested in
bird dogs and their work in the feld. For
many vears the clob hoad kennels at Babylon,
Long Island, where members raised and trained
their own pointers, mostly from stock im-
ported from England. One of its hrst and
grentest importations lives on toduy as the
club’s svmbol—the immortal Sensation, on
point with his left forefoot raised.

11l Breeds Recognized Today

As time passed and interest in purebred dogs
of all breeds increased, this dominance of the
field dogs ceasged, At the turn of the century,
for example, there was great interest in SL
Bernards, and one ¢lngs at Westminster had
33 of these great dogs entered. What a sight
that must hove been! Todoy no ring in the
ghow would be large enough to bold them all,

Collies, too, were great favorites at this
time, and the rivalry betwsen the kennels of
the elder J. Pierpont Morgan and Samuel
I'ntermver was fierce.  Although fazhions in
dogs change greatly over the vears, Collies still
have one of the [orgest represntations at
Westminster, uwsunlly n hundred or more
{pages 93 and 104).

Today there are 111 breeds recognized by
the American Kennel Club, and classes for all
af them are provided at Westminsier, These
bireed=s are divided into six groups: sporting
dogs, hounds. working dogs, nonzporting dogs,
toys; and terriers (page 106).®

You will usually find one hundred or more
of these breeds on the bench at the West-
minster show, a greater vanety than vou are
likely tn see anywhere else in vour life at
one time.

How Dods Are Judded

On the arenn floor of Madison Sguare
Garden, where the circus, the rodeo, and
hockey, haskethall, boxing, and other athletic
events take their turng, are set up the judging
rings [or the dog show, Sports writers have
been known 1o refer to a boxing ring as the
“saunred circle™; nt Westminster the judging
rings are “rectangular circles,” amd there are
12 of them. There sre aisles all around, and
those spectators not fortunate encugh to fmd
seats stand to watch the judging,
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Competition at a dog show s, to put it
sunply, an elimination contest. A dog s
usually entered in one cluss in his breed, T
he wins his class he competes against the
winners of the other dog (male) classes for his
breed, “The best of these is known as Winners,
Dog, and a reserve Is plso selected. The
winner is next judged against his counterport.
Winners. Bitch, for Best of Winners.

Finally, Hest of Breed is to be judged, and
champions of both =zexes, plus the Best ol
Winners, come into the ring, 1{ Best of Breed
s awarded to a dog. then'a somwewhatl anti-
climactic award of Best of Opposite Sex is
given to the best bitch, or vice versa. This
Intter award has been described by certain acid
exhibitors ns Best of Loasers,

There are two more steps in the contest.
The first is known as group judging, in which
the Hest of Breed winners in each of the six
groups compéte against each other, Finally
the six group winners compete for that most
coveted awnrd, Best in Show,

Loughter Ofren Leavens the Show

Few events take place in this world without
pffering nn opportunity for laughter, and a
dog show is no excepltion. Probably West-
minster's all-time record for levity was set in
1937 when the Masters of Foxhounds held
their show at Madison Squure Garden in con-
junction with \Westminster.

On the final night, before a capacity crowd,
judging for the best pack of hounds toik place.
Ench pack in turn was beought to the center
for evaluation by the judges and then returned
to its location at the edge o1 the ring.

When the pack of American Foxhounds re-
turned, however, one long male remapined in
the center—his leg mised high in a familiar
pasition. He posed motionless {or a seeming
elernity as the crowd roared with faughter and
encouragement. The gesture was an empty
one, if the expression may be wsed, and at last
the hound lowered his leg and retumed to the
ohscurity of the individual in the puck,

Although Westminster runs for only two
days, a full vear of work goes into the making
of the show, The cluls’s DPog Show Comimittee
starts it preparmations wilh the =selection of
its judges; Some fifty experienced men amd
women are chosen to officiate—probably one
or two judges from England, a couple from

® For suthoritative articles m the Natomar  (Geo-
crAritt Magazise on dogs ol ol sx groups, illes-
trateed with peilntings, see the Narnmwan Groosaesin

Magarrwe Cumulative Index, 1599-1933, obtoinahle
from the Natlonal Geographic Society’s headguoriers.
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limiit entries to 2,500 dogs. The number may
run soméwhal over that figure—as it did
last wvear, for example—because, under the
rules. all entries in the mail delivery that
brings the entry blank for the 2,500th Jdog
#re accepled.

Actually the rule works little hardship on a
dog of quality, for there are dog shows now in
every one of the 48 States, Alaskn, amd the
Howaiian Islonds. Some may have but 200
dogs entered; others may bave 2000, Buot
they are all important paris ol the whole pie-
ture. ‘These are the clubs that make up the
American Kennel Club, the sopervising body
that registers dogs in the Stud Book, checks
undd records show results, enforces regulations,

and performs innumerable other thankless
tasks,

Preparing for Dog Days in February

As much as oive or six davs before the show
goes on, huge trailer trucks start coming in
to Madison Square Garden, Benching is un-
londed and et up in the exhibition hall, ope
floor below the arena, with signs to show where
the vartous breeds are located.  Dogs coming
from far away may arrive two or three days
before the show opens, and facilities must be
nvallahile for them.

The' night before the show opens there is
usually i hockey game in the arena.  Below-
stiirs the benching s in place, and hundreds
of dogs are already zleeping i their stalls,
The whole organization is waiting for the move
UpSLairs,

As the game ends, hot water is pumped
through the pipes to start the joe melting, As
it bhreaks up, motor trucks push it into a chute
and out of sight below.

When the foor is dry the all-pnight task
begins. The =sideboards {or the rings are set
up and green rush mats are kaid over the entire
fioor of each rting, giving the dogs a good
[oting on which they can move without slip-
ping. Seats for spectators are placed around
the rings, telephone lines are run from each

ring to the benching downstairs, and big black-
boards are erected for posting the awards.

Hunting in Heart of New York City

The whole frst day, from 10 am. unti

about 11 pm., aml the entite moming of
the second day are devoted to breed judging
(page 111). Then the rings are dismantled
and the whole fioor of the arena is transformed
Into one emerald-carpeted ring for the group

The National Geographic Magazine

judging. Best hound, best tov, and best non-
sparting dog are chosen; aleo the best brace
{two of a bréed) and best team (four of 4
breed) in each of the six groups.

By this time it is 5 o'clock and a sudden
change takes place. Corn shocks. small ever-
greens, and piles of brush are brought into the
ring, and Westminster, harking back to its
founding dovs, presents an indoor demonstra-
tion of how bird dogs work in the held.

This is o remarkable performance, for these
are true working bird dogs going through their
paces in the most alien environment of which
cone can conceive—before the eves of thou-
sands in the heart of a great city (page 104).
They point live birds and demonstrate their
retrieving skill with “planted” game. Under-
standably, the shooting is done with blank
cartridges.

In the evening the climax builds up slowly:
Best sporting dog i= judged, then best working
dog and best terrier. Next there is o break:
in the tension as a special performance s put
on, It may be some Border Collies working
a hand of live sheep, or perhaps a guard-dog
demonstration, or & few selected bird dogs
displaving their <kill.

Now comes the beautiful class with six
teams of four dogs eqach compéting for Best
Team in Show (page 112). Next, six pairs
of dogs comipete lor Best Brace in Show, And
then comes the Anale,

Choosing the Winner of Winners

Six dogs stand with their handlers in the
middle of the green expanse. The peak of
capine fame looms within the grasp of each.
The television cameras swing as the judge
moves from dog to dog. A hush descends an
the great arena—shattered at intervals by ap-
plawse from partisans as each contestant gaits
up and down the ring.

The judge surveys them one final time and
turns, giving no hint of his selection, to 2o {o
the judge's table, There he writes down his
award, He turns once more to the ring, walks
forward, and motions the winner to the center.
Another dog bas reached the pionacle; snother
Westminster has run its course,

In February, 15892, that lamous publication
called Frank Lesliels Hiustrated Weekly re-
viewed the Westminster show of that yvear and
obiserved: “Tt might indeed very properly he
called the national dog show.”  Today, more
than sixty vears later, the same may still be
truly said.
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A Valeano Clears Its Throut. Noxmous YVapors Blacken the Pacithe Sky

l{_-";]-'_!ZL‘.’ hus man bad an arenn-side seat at the crealion of o veleanic island.  Such was his ppponiunlly

at the hirth of Myojin, whose Japmneie name means ~ Hright God The awesome spectuche occurred
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Risme 5000 fect from the botiom of the Pacife, the volcano made three attempts to add an island to

-

the 1.200-mile-long chain stretching from Japhn (0 Gswam
Atter the 1miteal r_-1__:_l|-|':l'-': fhe volcano extrgded lava gusetiy
rock sealine the vetit 1o the undermmound mapmue chismber, the monstes

Une explosion destroved a lapanese hvdregraphic survey vessel, killing 31 men |
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O Sepitember 18 the sailors above watched Myoiin's birth pangs from Lhe dey
Tapanese Maritime Safety Board miml crall

t when witer comgedled the malten
lew 1ts Lop vialently snd répestedly
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Long ago the wirth’s erist buckled into 4 ricge
along o line from Jopan o Guoam A row of
trferses vileanots grew on the crest and Jaid the
foaniitiorne of the Bonin and Maresnas 1slpnds

Myatin, one of these voloanoes, has been frying
to build an island for years, Ubsecvers toported
i rumbling i 13096, 1906, 1015 14933 and JU46

Manvy mlinds, among them the Aleotians and
kourils, were borm of volcanoes belonging to the
so-called Kmg of Fire encircling the Pacific
Hogoslofl, jumping-jack istand in the Bering Sen.
has changed shape hnlf o dosen times since |79

A Dblast henrd 3000 miles déstroved Krmkatau
[sland 1in Sunde Straal o 1383 36,000 people
periched. Krohatau exploded aegain last October

Martinigue's Mount Pelée, exploding in 14902
destroved the city o St Plerre and smidffed ool
0,000 lives. A National Geogmphic Society
expedition, hnstemng (o the Caribbean, found a
tvie of cruptive actian previmely dnhkoown as g
killer—aufiocating dust and steam.

118 Yerrinel I'rem

A Tormadolike Funnel Spirvals mto Myojin®s Towering Plume

In 1012 & poweriul explosion shatlered 6oan
hoatmes on the Alaslks Pemmmsufa. s ergplion
spatiered dimt peroes Narth Amernca and codled
an entire summer. Rams of sulphuric gcid de-
stroved  Canadian vegetation; Tumes tnmighed
hrass-as far south a5 Woashineton =iate.  Mount
Katmai left as its legacy the Valley of Ten Thot-
sand Smokes, discovered, named. and explored by
st Natiomil Geograpbic expeditians

Myoin's: clowd of steam and sulphunc fomes
bere billows skewird. Lavi hented] to an ests-
mated’ 1.700°7 F. siteeses from the crater and
hullds a few Eland. ‘This close-up was made
(reseny Shikime Murn on Septemlser 18

The whirlwind on the lelt was caused by warm
alr just above the sea riving suddenly through g
eonl laver Lo joln the volcanic updraft. Spiraling
into the steam cloud, it crested o vortex not tnlike
that left by water draiming from a bathtub, Be-
o5 the tormado effiéct, observers noted exploding
firehalls, Hashes of [ightning, and claps of thunder

=1
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Boavonnaise Rocks, Kim of a Mighty Crater, Guuard the Approach 1o Myoiin

Fighty explosians or groups of explogions built struck Huovhijo Island, 75 miles o the north
] destroved dyvojm Na, 1 OF these, min saw ."lj'-'ll_!lll = bl explosions cleared an exit ol
bt 13, Newe ¢f Lthe others flashed by ocean’™  Lovs and vapors demanding relewse from the garth
naturil telegraph service (o electiromecharmocal earss By (he hme the frst visiors sailed close the
» U0 miles pwpy acreds Lhe Pacihc, volrano had bailt a steaming island several hun-

At Moant Sur and Funty Arenas, on (e coast of  dred Teet wiile
Califormiz, the Untted States Novv maintnined Alter Mpkine Marn lell the stene. Myoiin ex
two ungderwater listenimng stations, part of b system ploded uninterruptedly for 70 miioutes, but only
chlled sofar (sound Gxong and ranging ), Kecord-  sobnt's ink sgulpmeles took note
mg stulions on chore latened in ono cibles ronning A United States Air Force plone, viziting
owi Lhe continental slope (o Myvdrophones deep  Myolim on the 224 found only a few black rocks
m the son, Desigmed 1p locale ships nobstoess,  Joltmg above the =en.  Ten minuies afier the

olar aléo detecled sounds of matural ongin Hvers departed, Myojin fired 10 pxplosions: i di
sound waves from Myopn reced through Pacine minutes Aoy one of these could have felled 1he

WhHES nedryY o0 mike 4 ;-rj'u-l..:_l muore Lthan lour !li..:lll had it besn !|'-i|:',: L

s Lhe -[ll.'l'l| ol sound m o AT that velooity soundings roveal that Myopn s the central

it took them 97 mimnttes (o reach Califormia vent of a T-mile-wide calders, a dish-shaped de-

soinr recofoled alyojins Ordt weak explosion),  presston ot the sommit of the sen mountain
ciurly on the morning of September 16, Twelve Bavonniuse Rocks are the only parl of the sau
hours Liter & heavy blast sent “tidal" waves racing £T 3 1im TEEng nhove the sea.  The eruption that
icross the sea ot 150 miles an hour e waves  crealed them went uneécorded



Myojin Lifis o Shottered Dome of Water, Steam, and Ash, Then o Muoshroom Clogd

The eea wis cidlm on September 23 whan Sleyo
Marn, another Impminese owarch vessel, arrived
off Myolim. Suddealy o black. angry dome irched
il of the willer five muilis ahegd: A second ex-
plasion occirred when the shrpowas a mile awav,

'ral, H. Nuno of the Tokyo College of Flsh-
eries recuested the créw to go forward to pick up
|-:I|I"I.'f'| af floatimg pumice, an exploded |ava so
onpycombed with gas spices thal 11 heromes
bitovant. As he lowered a dip pet over Lhe mail,
the sen wellsd op severid] hundred vards aheasd,

in the next moment,” he o recalled, “the awell
looked like p bail on the surtnce. Then it bloomed,
ike a monstrous flower, 20 fect high and G600 [#ig
across.  Instprtly water began to fall like a caty
it while the dome’s center pushed up Lo 2 height
of 100 feet

“Suddenly n black muss burst oot from ' the
dome’s neght side.  Voloconic bombs §incandesoeit
chenks of lova ) sadled nto the -'il:l.' sieatt [ ot
the lower part of the cloud switled across the sea
to meet the bant, Hot pumice el fike rain, hiss-

bk s 0 drogped oty the water”

n
| =

Jwear Jima

Pacific Ocean
|

T

I.-'Iém‘i.tr&f- d
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MYOJIN -
_'H:lll'-:l i
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The explosion filled the dir-with o ronr, Alr
e conciEssmns bullvied the orew, Somyo Marw
rofreated ot full speed.  Awilve ke a tidal bore’s
overtook the ship aml tosserd ber like o canoe in
FRATICE

A small port of the peean around Myojin mas
ave Deen compiosed of new or " iuventle” wiler
just lberated {rom the earth’s intetios
entists believe that sich water, sipueeked out hil-
Hons of years apo when the crist began to ool
created (o2 oceans and e them Lo theis presenl
levels,  Mew wateérs from volcanoes increase the
= E volume vearls

Phese pictures were taken as Shinyo Marir $0oid)
five miles from Myojin

Top: Friity secomis ald, the clowd spremds scross
L300 feel. Lower: Irve minoies Jater the mmtial
hlast |s spent  Surfsce winds rushing inte the
partal vacuwm it the clood skyward to an &ven-
g 13,000 feet.  Unseen by the camern, an uniles-
groimi chamber stands open, Maolten rock spows
oul; batds the sea water, and {eeds steam mts ph
ol

SOMIE 5T

Eew N el ..I-lrlll = Naphi o

Jock-im-the-Box Myojin
Is the Despuir

of M Il'-:!l'li\ Alakers

Whether to [cate or 1@
nere this dotl on the Pacibic
(map, lower left ) hescomes
nproblem as voléanic forces
alternately Iy it abuse the
ned andd blow it off the face
ol the earmh

L water were as clesr as
wir, obavrvers could see a2
long line of =ubmarme val-
cares stretching from Ja
pan o Cruam,  Cdomguern.
Lively. few thenat peaks into
the jur, Some have flat tops.
which moy he the resull of
eroEive wave action beiore
thev disappesred beneath
the surfoce




Ashes Rain from Tis Overhang
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* A Shower of Sparks, a Belch ol Vapaor, - Mivojin No. 3 Is Boarn:
and the Second Myopn Is Gone n Plug of Lava Forms Its Peak

e A | ah s %laredh 11 i L this pateh Chn Anrtl 14 the newe Jalam iiiperareed io I  f et
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le-elistamt H 14 Wwhen Myojin Llew wy LEsis Pesdiricly vessel fomnd Nlwvolln gnme dEali




Chft Dwellers of the Bering Sea
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Teaching ABC's to Eskimo Youngsters on Alaska’s Lonely King Island
s & Heartwarming Experience for an American Couple

By Juax Mpxoz

Hoith Hluxirations from Photographs by the Author

r I AHIN jce on the Snake River motith
crickled as our umink, 8 wilrus-hide
boat, rammed through it. The lights

of Nome, Aluskn, twinkled behind us in the

clear, cold October night; above shone the
northern stars, dimmed by a beautiful aurora.
Surrounded by Eskimos retarning to their

village an King Island, my wife Rie and 1

huddled shivering on our piled belongings.

The Alaskn Native Service ship, the North

Star, lay at anchor three miles offshore; wait-

ing 1o teke us o our winter home,

Col UM from the World for Months

Our destination, rocky King lsland, with
a total aren ol two and a hall square miles,
lies off Seward Peninsula in the Bering Ses,
85 miles northwest of Nome (map, poge 130),
Lis village, Ukivok, clings to cliffs on the south
sicde of e ixlaned,

During summer months King Island’s
E=kimes mov'e 1o Nomwe Tor sefisomal jols il
to carve walrus ivory for the tourist trade,
In the fall they return again to nine months
af isolation, This time my wife aod 1T were
to share their lonely life; we had been em-
ploved by the Alnska Native Service 1o
cotduct p school tor King T<land’s children,

As we drew aloneside the North Stor, the
hoist was Jowered : our skin boat and its oc-
cupants were swung ahoard, The forward
ol had been cleared of fredght to make room
for King Island’s entire population of 150
Eskimcs, logether with several dozen travelers
from Little Diomede Island, Each camped
for the oighi amidst his piled belongings.®

Since there is no means of transportation
to amdd from the sland during nine months of
the vear, evervihimg must be bought in Nome
before this anmud fnll departure. In jealooshy
gunrded piles we saw seal pokes full of fresh
berties picked on the mainkind and preserved
in wal ail, walrus-skin bags bulging with
newly aciguired dry goods, radio batteries, nnd
ciparettes.  Supplies tiken on the boat would
have 1o last untidl July, when the Eskimos
would return to the mainlind,

Early the [ollowing moming we were on

deck, Behind us snow-covered hills of Alaska
vamished in the distance. T the north Bering
Strait and the Siberian mainland made a spec-
taculnr backdrop for the brillisnt bloe water,

Directly off the bow we had our first view
of King Island, rising abruptly from the sea,
The 1.196-foot crest of the island wus covered
with snow, but the steep <ides were still bare.

At last we wered able (o distinguish the
village that would be our winter home, Tt
looked for all the world like a prehistoric
settlement,  Closer view did little to destroy
thiz illusion. Only two buildings, the church
and the schoolhouse, had vertical lines and
coats of white paint. Evervihinig else clung
to the clifs at random angles (page 131).

The North Star dropped anchor a few hun-
dred yvards offshore.  Uminks were lowered,
i unloadineg  began.  Ukivok's  Eskimos
worked for three days to move the miss of
personal belongings and  the winter supply
of food and foel

Dogs Meet Returning Islanders

Eager to see our new quarters, T went ashore
in the lirst skin boat. Immediately we were
surrounded by packs of harking, tail-wagsing
dogs. Thev had been left behind to ghift
jor themselves during the stummer months,
Foraging among the rocky crogs, they had
hunted pufiing, auklets, California murres; and
gulls, All appearsd in the best of condition.

The large three-story schoolhouse was my
first objectivi.  In the basement were work-
shop, stornge space, and engine room.

A parrow stairway led to the second floor,
Here 1 foumd o lorge classroum: separated
from it by a hallway was the living-dining
room and kitchen we were to use, The third
foor was tnken up muinly by attic space and
our bedroom.  Across the front of the building,
in both the living room and the classmoom,
windows alforded a view of King Islani]'s
restlesdly changing seascape,

*Ben, In the MNarloxar Grocmarnne Macizise:
“North Star Crodses Alaska’s Wild ' West," by Amios
Plamgg, July, 1957, amd “Alsaka's Russian Frontier:

Litthe Dhomede” 18 fllystratlons from plintographs by
Audrey. and Frank Margan, Apeil, 1951,
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king Island Duts the Bering Sea

Only 23z suare miles in arca, the fuland Hes 83
miles northwest of Nome, Slaski, and 110 miles south
o the Arctie Circle, A villape of 150 Eskimos peechis
an it siuthern chff (opposite age).

Leaving the school, T met an elderly woman
struggling with a beavy seal poke. [ offered
to carry it for her. Shouldering the load, I
followed her up the steep stairs that serve as
village streets, Soon we turned off the main
stairway onto one of the plank walkx that
lead to various levels of houses. Then we

crawled umder, over, and sround bouses to
get to the one in which she lived.

Front Porch 30 Feet off the Ground

Her boose was typical of the island's dwell-
ings: Because of (he steepness of the cliff—
about 45 degrees—ithe backs of the houses rest
an bedrock while the fronts are supported by
long poles,  From her porch to the ground
wis a4 drop ol more than 30 feet,

she motioned for me 1o enter through a
small doorway and then explained that this,
the frst of two rooms, served as a shed for
general atorage.  Food and family hunting
equipment were kept here.  Here too the dogs
ol the household had their deeping quarters:

From the-shed we crawled through a 2-foot-
sequare doorway into the main lving quarters,
a roont about 10 feet square with a ceiling
not more than 5 feet high. In it the [amily
ate and slept and the women worked.

Rooms were beated by a seal-ofl lamp or,
pccasionally, by a small ofl stove., During
the diuy the bedding wis rolled up in a corner
s that the family, often as many ne six
people, cobld take advaniage of the limited
fleor space,

When the unloading was completed, the
North Star weighed anchor and, with a cheer-
ful toot, departed for other ports of call, As
we wialched her disappear, 1 couldn’t help.
wondering what lay phead Jor us. With the
ship went our last link with the rest of the
warld; we would not see another outsider for
manths.,  Like it or not, we were on King
Island to stay.

Egkulten Means Schoalteacher

~ Soon we jound that we were going to like
it, During the days before the start of school,
Rie und | had our first inttoductions 1o our
islynd associates. They went vut of thelr
way to make us feel ot home.

We learned that 70 percent of King Tsland’s
uclults do not speak English., When not in
the company of white men, voung and old
alike speak Eskimm,

In their comments among themselves 1
heard the ward esbulteg over and over. Even-
tustlly 1 realized that it meant "schoolteacher,”

From our English-speaking visitors we
learned that, in one way or another, most
of the King Islanders are reluted. The “big.
bappy {amily™ cliche cerminly applies here.
The ever-happy and fun-loving King Islander
12 alwnavs ready to help a brother, sister, or
nephew whenever help is needed. If a child
becomes H1, all lts relatives—the entire villiage
—show concem.

Chne visitor to our school, an Eskimo woman
who spoke excellent English, announted thal
in previous vears she had been emploved ns
an assistant,  Barbata Kokuoluk's duty had
bieen to instruct beginners in the English lan-
guage, We immediately hired her,

The older children were ussigned to me, the
vounger ones to Rie, and the beginners
Barbara, Iollowing custom, we Eepl the
schoolroom  open evenings for the weekly
game, library, sewing, and music nights.

Rie and I had brought raw reindeer skins
from Nome to be tanned and made into
parkns. 1 asked one of the men to show me
how to tan them, and he suggested 1 come to
the clubhouse jor my lesson.

He led me to the mouth of o small tunnel,
“Don't bump your head,” he cautioned, as he
ducked down and vanished into the dark hole.

I followed, slowly crawling a distance of
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20 or 30 feet. Abead T could see a dim lHeht
from . hole in the top of the tonnel. The
light momentarily vanished as my companion
sguirmed through. 1 quickly followed suit.

I stood up and found myself in the mididle
of o lirge room which we had entered through
i hole in the Boor.  The room was unfurnished
suve for pn old rosty stove. Men sat on the
floiir carving tvory, tanning reindeer skins
which they buy from the Government-pro-
tected herds on Nunmivak lsland, and lounging,

Teucher Lenmrms to Tan Hides

They invited me to sit down, 1 chose a box
next to my friend and settled back o waich
him work on a reindeer skin. He explained
that he bad been dampening it for nearly 24
hours, being careful not to wet the hair, “This
moistening made the once-sHfl skin soft and
easily workahle,

To my surprise, his next step was to spread
the skin out, hair side down, and sprinkle it
with four. This, he said, would take up the
extrn water, He then took a sharpened piece
of slate amid methodically scraped the hide,
removing all the adhering flesh and sinew.
That done, he worked the skin, Section by
seciion, fwisiing it in his hands,

After T had watched for a while, he sensed
my restlessnesy,  The softening would take
several hours longer. Would 1 like w return
Ister? The other man explained that T had
seenl most af the process by now and thal
only the contineed handworking and ope
fitl sernping remiined 1o complete the jolb.

An Eskimo thrust a finished =kin into my
hivnds. Surprise as well as approval must have
shown on my fpuee: the Eskimos grinned from
ear to ear. Tt wis as soft and plinble as any
commercinlly tanned skin, 1 went home 1o
try my luck with the skins T had brought,

lee Meons Good Hunting

(One chilly December morning [ stood on
the schonl porch talking with a neighbor, He
siddenly pointed out several glassy, still areas
on the ocean. “lee Torming below,” he snid.
“Tomorrow ice there”

The King lskind Eskimos claim thot fce
forms un the bottom of the ocean and then
flost= (o the surface. Surprisingly enough, ice
wns there the following dav. By evenlng
a thin layer covered the woter as far as we
coutld see. Winter had begun.

Our  davlight hours had been growing
shorter, Here, close to the Arctie Circle, lnte
December days had only about three hours

The National Geographic Magazine

of actual sunshine, with another hour of twi-
light at each end of the dny. By June, when
we were (o leave, it was never dork., The sun
dipped only shallowly below the horizon for
4 couple of hours

The first day the ice was strong enough (o
support o man's weight, every hunter went
out on it. Almost all returned with one or
two seals, The long period of semifamine
wits over; the village became alive with langh-
ter and gniety,

Every schoolboy and most of the girls went
down to the ice to help their fathers or older
brothers dmg the 60- to TO-pound carcasses
up the clifis to their homes, Tt became a
comunon sight 1o see four or five small parka-
clud boys strugpling over the rocks and deug-
ging o big seal at the end of a rope (page 143).

From time to time 1 was invited to accom-
pany & hunter for a day on the ice. This was
more hard work than sport, The 20- 1o
J0-foot pressure ridges of jumbled fce made
walking a strenuous job. Hdur-long waits
beside open leads on the ice, hoping for a
seal 1o show its head, chilled me to the bone,

An ever-present danger was that a sudden
shift of wind or curreént might widen the Jeade
and carry us out of reach of the island. There
would be little chance of getting back. Every
few years some King Islander 5 lost in this
manner or is forced to spend cold bours on the
ice before o change in the current allows him
b retuen home. T dequired a great respect
for these men who venture forth daily, in
every kind of weather, in search of {ood.

Fireworks for New Yeuar's Eve

Before we knew it, Christmas was upon us
The entire population of the village is Cath-
ofic; the island hoas its own priest and church,
From the teaching of the {athers, the matives
have come 1o appreciate Christmas.

Basically, the celebration on king Tsland
differs little from that on Manhattan Tsland,
Religivus services are held: the children pre-
sent a Christmas play; pifts are exchanged:
and the villagers enjoy pames and dance
parties.

On New Year's Eve fireworks, saved edpe-
cially for the occnsion, were set Off high on
the ¢lifis. Roman candles arced gracefully
out over the ice, their flaming, many-hued
lights reflecting on its glassy surface.

For us the festive week had vivid highlights.
Puring the community dinner, which con-
sisted of both white man's food and native

( Text condinued on pape 147)
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Eskimo Children Play Hopscoteh on' n INarrow Ledge Above Ulkivak Village

Winter home of 150 poople, tocky Ring Inland Ges 35 miles west of mainland Alazka in the Herimg Sen Anchoreid

e clines o the shore The aulhor amed hEs wile Bvesh anil 1SuEig = I'Il'l'I in the Duthdang b losser sl
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with the Scoap They Remove Chips from Bitterly Cold YWater

King Island Fishermen Chisel Holes in Sea leoc:
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* Adter the HExciting Walros Shoot Clomes v An Fskimo Waomoan Sphits Walrus Hide
the Tresome Task of Butchering with Steady Hand and Sharp Rnife
Walru hot in masa sftneks ms th th: morth G i Lirme cover nmial the ¥=kim B
e Bing lslanders with hlides. mest. and ! ner |aver goes bnto foof Chdy old horeds
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This Tune Unly Small Bullheads Were Canght in the Huole Muade with Chisel and Scoop

bake her slsters, Lhis talunder s a =3y cover over ber reindesr-abdn parkan. Muakbuks, | rimmented senlekin

hoots, wre walerprool o wadinge. Hunfers wear white canvos jsckets {of comouflarse on fee (opposit
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Chiff Diwellers of the Bering Sea

dishes, Rie and | were introdoced to an awe-
ame tlelicacy popularly known as ' EsKimo
e cream,”

A pinkish mass, it was dotted with red and
black “beads,” The black ones, an Eskimo
girl pointed out, were the berries with which
we had become familiar in Nome, The red
ones wore raw fish exee,  These were held to-
wether in a pasty goo of raw reindesr fat and
seal vil.  We smiled bravely and swallowerd
hard to get this native delicacy down,

During this week we saw our first Eskimo
dances. The men's dances were lively and
exciting to watch, There was much stamping
of feot and waving of arms to the chythms of
chanting drummers. The droms were made
of wilrus stomach on woaden hissprs,

The women's dances were less vigorous.
Sitting on long rows of wooden henches, the
dancers swaved ‘gently, moving only their
arms and torsos,

Games of strength and endurance followerd
the dances. Most popular wis a tug of war
between pairs of men, in which ropes- weré
attnched to the necks of the contestunis rather
than being held in the hands,

Islanders Like Their Crobs Raw

During ‘the winter months fishing was £x-
cellent,  Fwven on bitterly cold days village
women of all ages, up into the seventies, madle
thelr way down to the joe to fish as long
ns the briel Heht losted. Enormous crabs
were their chiel prize, though catches of
ugly little bullbeads, or sculpins, tided them
over the davs when nothing else would bite.
A pood day’s catch would, bring as many as
15 huge crabs; These were eaten raw, frozen,
or boiled. The unsightly bot tasty bullheads
usually were dried and stored (page 137).

Une evening exrly in Febrwary an unfamiliar
voice boomed. in over our radio. Tt turned
ot to be the rudioman aboard the U, 8. Navy
icebrenker  Burton [feland, The ship was
anchored 10 miles off and wns expected to
come to King [sland early the next morning.

The news passed quickly around the vil-
lige, Men and bovs Immediately vanished
it the clubhouses; and there they remained
the entire night, carving ivory souvenirs Lo
trade for cigarettes and candy,

The {following morming every man, woman,
¢hild, and dog was down to watch the Burton
Ixliund as she rammed the anchored shore ice
1o secure & safe berth. Most of the villngers
were dressed 1o their fanciest parkas.

The dogs, having canght the excitement,
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began a wild free-for-all fight. Tnto this
whirling, snarling muss of 30 or 40 dogs leaped
n handfol of screaming, dancing Eskimes, try-
ing in vain to break op the battle. The ship's
crew crowiled the deck o watch,

The fight finally over, the Jacoh's ladder
was lowered, All of us scrambled aboard.
The villagers immedintely went below to trarde
theit vorv. My wife and [ were introduced
to the captain and other officers.  Then began
the arduous task of rounding up patients we
thought should be examined by the vessel's
doctor and dentist,

Shap Brimis Dauversion—uoand Cuolds

By afternoon the ivory had been traded and
all the patients weated. A ship movie enter-
tnined the islanders with the daring exploits
of Jesse Jnmes, while they nte fresh fruit and
cnke served by the crew. When the icebreaker
pulled away, o tired but happy groop of smok-
ing, gum-chewing, candv-munching Eskimuos
marched back o the villoge,

The visit from the Burten filamd is a yearly

event; and, as surely as spring follows winter,

=i 3 series of colds follows the wisit from the
jeelreaker.  Within a week men, women, and
children filed into the clinic for treatment.

Dhirectly 1n front of the villnse was a large
field of anchored shore ce (page 133). As
the diys grew longer, this area became the
scene of Hvely gamies ol basehall, g, and
soccer.  On Ssturdayvs we conducted organized
sports for the boys, while the girls remamed
huddled around the schoolroom stove, sewing
and knitting,

Avrustomed  to warm-weather  baseball
pames in the States, 1 was always amused to
spe the teams, bundled in fur parkas, sliding
around their icy playing feld, using blocks of
snow for hases,

Among numerons village duties, 1 had 1o
help with the native store accounts. The
store, the only commercial establishment on
the island, woas started with o Government
laan. In their isolation, money means little
to King Islanders; barter prevails, Ivory is
traded for tea, coffee, milk, oats, dried . fruoit,
Hour, and sugar.

In the summer the collected ivory 15 sent
to a clearinghouse and sold, and the money
is used (o purchase more groceries for the
following wear. Unfortunately the store’s
working capital 12 not saficiently large 1o
stock a wide vanety of supplies, but it does
help the people through the long, dark winter,

With the advent of longer davlight hours
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weEe went for wilks .1II-III_L[ the sifdes of the
island of climbed the steep cliffs, birnds flew

aroumdd us like swirms of bees

Birds and Eggs Supplement Diet

'he birds were shot or caueht in tets and
L ] L i . LI
arainary steel-law traps,  Hunding wae cor-

tied an nuinly during the short, duskv nights

Early in the morning we often saw a tired
lamily scrambling down over the cliffs o the
villnge, tarryine: 50 or more auklets,  Some
had been canght by children with a nonse

These birds, together with thetr eeps, nro-
vice an impartant addition (o the villagers'
diet.  Fpes can e kept for a considerable
LI We found the meat of
the birds, particularly that of the auklet, de-
lectable.

The sandhill crane, snow =oode, amd n vari
ety ol ducks visit the sland briefly in the
spring and then move northward.

Cine morning in midl- June, we awoke to find
the sun mashked by thick black clomds, The
sed chuarned nto a mnoss ard Togm

the Inst of the ice tore loose irom shore.
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La-mile Lrip deross apen ocean from
the island to the nearest point of
the mainland
Fair weidther and o calm sea were
necessary, for the skin boats would
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Evervone Goes but the Dogs

Finally evervone was ready, We
witited lor three davs
Every few hours the captains of
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At o signal, everyvone climbed into the
hoats and we chugeed out to sea. As we left,
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CORNING MEAMNS RESEABCH N GLASS

TODAY'S GLASS IS MORE

THAN A MUSEUM TREASURE

froem 1he padfectiaes of FPhe Covaing Muiasm af Grsid

Owver one million visitors to the Corning Glass Center have admired

this matchless goblet created in 1744 by Franz Greenwood. The Dutch craftiman

labered long hours to fashion this single piece. But todoy, meny glass products by Corning are
produced at high speeds in widely varied forms for use in science, industry ond the home,

The story of Carning’s research and technical skill, which have helped transform glass

into a versatile engineering material, s told in the booklet, Glozs and You.

A copy aweaits your inquiry to Department G.

i(' CORNING GLASS WORKS, CORNING, N. Y.
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Ity as simpla as thatl Lown Core ells you how to get rid
of vgly weeds ond other turf pests — how and when to feed
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PHOTOCOPYING

EVERY DEFARTMENT can use the Apeco Sysiematic Aulo-5Stat. This new
2l Eleclric phalocopying machine prints, processes angd driles aatombatically,
ft's faul—dry copied (o loae M0 45 seconds ! B's commemion! =Jits aon He corme
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Gretting vour rest—
or restless all night?

HiS SLEEFS ALL SHOT.
AND S0 IS HE! HEH, HEH,
AMD HE NEVER
SUSPECTS ME!
-

SWITCH TO POSTUM
Sleep better—work better!
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¥/ of @ Romantic Past
« «« to an Exciting Present

When o visit San Antonio, one of America’s
fasteat prowimg nafor ciges, you'll thnll o as

weeing sights reminiscent of life of two centuries
Ju'!'r"'"' IJF

pgn. The hoior  Alamo
Texas Jiheriy fiiir oither
Spandsh  mussions, all dating
back oo the [8th century
La Villia, Little Town "
and the Spanish Governors'
Palace, where viceroys ruled
when San  Antonin was  a
capital in  the npew world
Al with  such  historical
sights you  will  find  the
miodern, too, The lazily wind-
ing San Antonio River holds
' hours 'of enjovment for yow
: pither just stralling along s
hanks, mstiing of exonc [oods
ar sidewalk cafes, or by
taking 2 gopdola rde  and
werrig America’s omly V oemrce.
See beaunful parks, a famows
g apd  mportant  miligary
establishments, At Handolph,
kellvy and Lackland MAsr
Force Bases, you'll see et
aition aplenty. These are b
a lew of the many thrills a2
WIiALEr YeCaiiun i San Antonne
offers  you and all so
evnmmicaliy, i, February
events  include Texas Open
Lot Tourmament; Livestock
Show and Champilonship Rowdeo: and the Grand
Opern Festival with wiorld renowned stars. Visi
nedrby dude ranches, Big Bend National Pack,
the Gulf voast or the Magic Valley of the Hi
Grande. Via San Antomo 8 voor best way to
old  Mexico, o, Wrie today [for FREE book.

T MUNICIFAL INFORMATION BUEEALU

San Antonio

"WHIERE LIFE IS DIFFIRINT

Mantien tha Matona

See more in '54

than you ever saw
before !
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WBRATORY MASLHEE
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Genuwine Hattle Creck

HEALTH BUILDER

Enjoy the relaving., stimleting ben
pfits of effciant sshrotory massage !
Health Builider gives you pleanant
ucientific deepstizsssie mampulation
Hat the anap of 2 switch Help:
weightand fgure preblens, siisc ke
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TRACTION
YOU CAN TRUST

R o

® Whenpever you drive on ice or snow, you
will have better, safer traction with WEED
AMERICAN V-Bar Relaforced
the Ainest ever made. Their V-Bars
or more steel Erippsg prnbs —
and right for balanced frectinn
sharter, straiphter stog
ACCO WEED ¥-Bar Clhininn afe tna Le ezt
e tibmally hetter by Amertcan Chain A
Pl'-_ Labie Compeny, Loc Bridgepori
Conn: [In Cenoade: Demition Chain
Lo, Lid, Mup@ara Falls Ont
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SEND FOR MNEW
g-COLOR PICTURE
FOLDER AND MAP
vl Homypritalty
Travel Departmant
State of Misslsatpnd
| s bemeaty, Belins.
Ploase setu] me the new all-color [alder and
[lpstrated map covering your atiractons
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OPEN A WINDOW TD THE WORLD,
JOIN THE RAYMOMD-WHITCOME
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GOOD HINTS FOR
WINTER HEALTH

The Forecast

Continued cold today and tomorrow.

Possibility of more snow or skeet
latar in the wesk,

Do the nest thiee months cold weather, ke
the forecast above, may be with us. Wimle winter
haolds swiry, millioms of Americans will have theh
unmunl bouts with the cbmmon oold. Uthera W

sifter (rotm e SETI0US e POy Cangaiifis

expile the increased chamnees: for respiratory §iF-
] .J|||||1;: be wanier, TWAC are many tNimgs yoil

Lyl | ': |_-|'I|_". LN LE | Li}

(= o
ciun do (o help wiard this of
arevent comobications and hasien recovery, Heme are
some rood Hints for wanter hailth which vy may

winely Jollom,

1. Bulld up your resistance. Rpiraiony il
g are mdaat likely to sinke when b person s " oun
down™ or “tired out™ So, it o owise 1o get plenty of
resd and sloep, ke some exercise, and diess Wirmly

10 void becorminge chelled

2. Do not be coreless about colds. If vou el 4
cold, und have a fever, ot v eszally adviabie o skly
at home lor a duy or two, Rest in bed 6 You can
Keep witrmt and. eat lightly. Jf Jewer persivis o @

iy I s cetlf the doerow wirhinir sl

3. Giveyourself plenty of ime to recovar, Modi-
O T s .'|.;:_|-_'!| LESE LRI PTERCTINES Ay S0 I'l"l TEVET
terevn rather |,_._._|- Iy i mnke vou feel much betil !

Bt this shoold not e a stpnal 1o et up immediatob

You muy run the sk of weakKeneese® Vour oy
el bty oy conhiman the |"'|' el the imnvoadise
“'_'_l"|'|-- | | s i HE ' l '“ I S SEHIE l"l“ L) 'I.'._“l |.|| .

ESuLLs Im !l.':..!' e which may be more senous than

|_ nullulllhﬂi“l mm
kit |

your oty Lrogie,

4, Have a physical exomination. |1 vl have"one

colld gl lier anddleT ...|i-|_! (e repcaied sore throats,

ar are Botherad By o cHirveme =g coydition, i would
be wise 1o soe your dogtor for & thorough beatth
guamrination. He may Gnd conditions that can be
FREIY COrmacied—O0r e ITELs --_'_:_-.'-I measyrnes that
R Lh | |||_"I'- UL E I"||l__:'|| LEEE iEr In ch betior

henlth than ever belore. —

let, I"- o II| i! I|

[
| iy M E I
Mame — II e I.
e
Sireet —_— = |
| |

Ciy Sraro _I‘—_— o=







The gnuchos and vagueiros of Arpentina,
Uruguay sind Brasil, with dashing costume

and skiliful horsemanshin ar svmbols (o
the South Amenca that is centuries old—

nch 0 oolor, romance and heroses tradition.,

ANd it is strangely foscinating to find that
ths old South Amenca stil] Hves . . . in the

mikEST OfF 4 Civilirotion s modern as any the
wirrld has yet produced,

The combsnation pives South American
VOGS & tnigue and |--;-'-'-:.".||I lure . . .
makes a visil 1o South Americin poafls an

CAPErICDNE Yoy will never Torpet,

38-day Cruise to South America

o= MoCormatek Croes Ships—sailing on
regolar schedules from MNew York—uake yiou
o such colarful porms as Montevideo, Rio
de Janciro, and Buenos Ajres, in @ way that
Iills iy alter summery day with more com-
fort, more relaaalion, more Mvine, than

iy
yvou ve aver known in vour 1ife

Ask your Lravel apent about the sailings
of the two Bie, modern 33,000 ton liners
the Argeating und the Urugnay, He has full
information amnd rates,

MOORE-MeGOBRMAGH

Five Brosdway, Mew York 4
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Finest color pictures with pushi-button ease

Kodak Signet 35 Camera

A : _ : .
The Siguet inttoduces new smpleity 10
the precision camera bield, Formerly f you
witited 1o niake the finest color petures; vou
tud 1o pay hundreds of doltars Tor a very
|:1|r5|||:|-|;|:_-}. CETTETH !|.1||| ':.I.II.:I r||!'l|l|||.'||:'||:|.' Ii].'-L'II
IS EXpese features only very occastbially.

But now the Signet, with Kodak™s hnest
lens; has changed all that. Here 1 a top-
gquality munature for less than $SH00, And,
for st of your preture tikong, it can be as
cusv Lo use as a box camera. Siniply st lens,
shutter, aml dmxtance oubicators al  three
potpts marked i redh Then am and push
the buttoa,

Yet the Siznet v oan expert’s comera,
Lan), ||'|.'|I:]|. |':|:|:,;L_'|i||rfL': I'Iihl'l;"lllj!_,'.., F.I"'.I' 'l]i1l.|rl;']'
'-i|:|'|.".'.‘Ll'1- aned outomate contrals, Tr o makes
piu LLirEH uf||u.-q|:pun-:t| Ll lanee and -l:.u'l:--
s~ color and blackand-wlinte.

Unly hoelak's 63 yvears ol camera-cngi-

Eastman Kodaok Company, Rochester 4, N. Y, ,_IH'H

peerng expendnce could live created! e
signet, Nooothier cimers can appeoach i
al anvwhiere near s price—lor mechanical
srcuraey, precison workmmnslap, stmplhcity
of design, plaga greut lens, See the Signet
35 Cauners at your prhoto dealer’s,

FEATURES OF THE SIGNET

8 Kioxluk's finest lenov—Ektar £ 3.5
Hangefiider with newtvpe Vibearings
Kodak Syocheo 300 Shatter (1725 10 1,300
seveatiid)

Exclusive hall-beurng [Bns moiit

Built-an "ernch™ for casy Rash pactores
Automatsc Blm atop wndd Bl dointes
Ehratile -exprmire prrervemd o

Pakes Mia, LAY fibm, 20 o M3 exprastines

Price : $U2.50 ol Feders] Tax, Flasholder,
7 495 Fiedid Laasn, 3530

Prees sadsjert b clidiege withesil adke



The LEIGA |5 the woeld's most lamous camera It has
trigmpad through Burmase junplas. siedged across the
solitary tundra, gong underses 19 reveal
wonders of ocean [ife,
perTorprs wnfallmigly

e emerald
Far tha Eraat photégrapher,

For the smateur. it does |(wew|se

are from LEIGA confnci
prents. Even il enlarpad 2, 5, 10 Vimes, they retain thei
clafily and déli
photapraphec variety . you can undertake with & Leice

Tne reproductions on this page
The subdects can only stppest the

child photography, spocts, nature, scenic and fashion

ede arg theee LEIGA modets, the If, the WY, and the
LI, priced trom 5143 The laiks 5 223y in opeEralne
i wings, focuses, shoots [ike aoy 35mm cameare: It B
compact, hight, guickly accessibite, and o has & bullan
ity 1ask

rangelnder. Twa hundred accessories Nt il o

The cost of a LEFCA = modest. See your Leica deslhor,
abd Fourth Avenue, New Yook 16 N ¥
Daaiributer of groducts of Eenst Ledls,

e Letr, Ing.,
Wetzlar Germany

LECE CAMErds, Socessonay, LELT oIndCulins, sicrascopes

Manslns the MNat

(iniaoma~Siunshirng, Raygorue |
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FEH: salorul Falder and bBoakiet lading our friendly [ hotels,
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The SHEF& D Hama-
LIFT us EaewmliFT in sthe
procticol welution for
g fomdly lrieewgied

i wlimipating  skokr

thirhing drodgery
' Sote—away o inzdoll
arnd apernie—and ExcallFT
pricod within the famify bodgel Hepre-
wnntobives Im all pelnchbal oithes. Wriks
Far disfisapdive budletima

THE SHEFARD ELEVATOR CO,

HemeLIFT 2008 Erztheripn Bood, Cincinmabi ¥, Qi
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WHAT'S UNDER THE SEA

5i|;|||l-l.|-'r|-l'||;| in thip magic

Bind Your
Geographies

inn ““LIFETIME™ Covers

for Lasting Reference

=5 =3

warld bemnaatk the sen
becames raclity. o ¥You
conguer Molure wilk the uie
ok L HCA understafsr educpmant,

Eened 15 cardds bn coan foer fally Hus
Iirgle el |.|:||‘-.'.|I:||j:. LIMITED SPECIAL

I.|.

b o i il ::H, m_,", ey SR, AT , I,' o b "._L.' e ""::,',',., = OFFER. .. Sand &0 cents tor ilkniro fed
o Raving Wew e and " ol Hstan i husieii. | booklet”How To Use The Agua-lung”
WITTH  fae s larmg et it Ay A ‘rl prm b Reg. poce ... %3 cenf

s e e RS pYING CORP. of AMERICA
[HE AI_EF!:EL'H'{ CO. | ' 722 5. W, Hih 5T., MIAMI, FLA,

EALY I OEE B, D

» ‘F I‘l‘j ‘ FOR YOUR MOST EXOTIC VACATION .
i e
0N LAND —Y ol o= bmnnu ity unadairan=n
AT SEA—>un-hllnid tlays alsard the ‘_q caorilrasts . Explore the solling veld.
| frisian |I Hadiagrar or fLik e frlpe AP h aligunl '|'.|III arikrma ke wilh 0 Camers In
e York o Lapetiown . Por ':-.--_-::’l [abia o Kruger Mational Park .. . engoy
Fhzalbeili, Durban, Liaoreiens Mares -bl' e Baanrlies. ool Bodils. sl thie, cotiliets
s, Betra, Super Tood, spacious sd of posmopolitun vities fike Jubunnesbueg,
derks, it fedisar wwammning prodls L hirlsumn, § et b astppenass I'.l.lrllu-l'-_
Yo ar pEn T, EANITERE A TE Ser your Travel Aaremd o
phiip huave aosnd| preoeremmssE Bions cosssuilt Fasiall 1 Inia
Likr @ ||||||Ir'|| b ol i;l.l'-l s,
HAPPY SHIPS TO AFRICA I{ARRFI L LH\ES
/|
i - M Yok A, N, Y. = T# w: W ILrhall 47860

Yl teiHs A Ao b rall=onbn T ] hi i kh {i I_-_-__--‘._-__.“‘“_“ r-.'l__-
gl i kb ki el —t | lovely Isbur I i ‘I Uriv Nem . Traiig ITh i i abeLE -|.|.||:__
4] l ifl waH LEEid | vy leTir | 141 | g "'| il B30 Fath Avvimse, Mewy Tars SEk Oy R
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= | F “Wilieee T Live Ivi Peém i
vill onfo popetiection B ikt restie. il |
riel = Wi i FEE ral [(E.E | i
YOU CAN GO quickly liy i | Adires -
ix] ] Pl I Visier i | & noelki |
*F| irlEls Foi g 1571 i piois — Al Fee el Bl Yibid | { — LR LE
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"1 drink all the coffee
l want-..

| get all Jrhe; sleep
I need !’

DONT STOP DRINKING COFFEE...

JUST STOP DRINKING CAFFEIN !

l’f".-.-'l"--:lu.':l' LEysaTLir [1r=.'-_.-'-l_-'i. RieC ot ll'._-ll'll..

don | give up eoffee. Just give up oaffeim—

for its the nerve=-gpngling catiein in |1I'||||"|-l."_'.-.'

cotfee that can Keep you tossing and tTurming, |

Make the wise move millions have made,
Swilch o New |
% sl lavorful colfees,

viou all the

sira-Rich Sanka Coflee, 1's

o of by mrd -1’

97" callein-{roe-—gived e M IAENN

of fne coflee, vet carn'l LL'I:|'- Vi dwake!

DELICIOUS IN EITHER
IMSTAMNT O
REGULAR FORM

Froneieti 2 Teaniaial Pl

NEW EXTRA-RICH

SANKA COFFEE

's delicious! It's 975, caffein-free!l
It lets you sleep!

Mantian 1he Mariona

Geagraphic

NATIONAL GEOGRAPHIC BOOKS
Treasures for Your Library

S talking Birds with
Cnlar Camera

A HEVOLUTIOMNMARY. 328 poge boak ol wilcljts
iHustraticne! I 1B poages al 331 ACTION
COLDR PHOTQOGRAPHE andd 93 in monochioiie
imomy fmom the
MACAZINE with snagroasit
af-thae bird worsd |'-':.'|.'i'-- mady Boatid. 7 KLU

27 50 10 15 L Poma,. elsewhere, 57. 75 U 5 ifunda

NMATIOGNAL CEOCRAPHND
g lext reveal secioh

Adds to the Pleasure of Angling'
The Book of Fishes

.I.I. l'.I -FHail I.I :.::I.-I E-IEI-- ]

THE NEW 30.page editon of thin Tom: B

roirimpd  {rom the MAT ||:-'||:1|_._ J..':Z'_' "'.F' |'_
MACGAZINE, presant i it omd freah-woled
ehen ond agualic creaiuzes .' II f '.-' 5. I fen
hites |16 CGOLOH _|||1".| NEGE. 91 phoiogronha o
T i 4 | T in mogochtome, aipd !Z: L faa- P b T L

plers. Richly bound; T x10%% g2l o
f_l g -.':, Foss . elppwhore, S 75 in U, 5 funds
POETEAIOD COHTAIMARLE

NATIONAL GEBEH‘!PHIE SOCIETY
Dept. 401, Washington 8. D. C.



NEW MIRACLE TUBELESS
HEARING AID REVEALED

® Costly B-Battery Eliminated
® All Bottery Costs Slashed 80°),
® Powered by Three Transistors
® Yocuum Tubes Banished Forever
MEE BOOEY Wilts isdey lor authsilisben [llushesbsd Bosk

SEEE ByRY 1R S 'll-".'--. .".:'— R oL s VaaT il 1I=8 Ticee ||-\.r_
Ehi wivEr o Sl e 1S b d . g BeEudrnE jlm ek .'|i'.| i
whizluzewail A Saifcerd wli

"IRELAND AT HOME" Mone HEARING AID €D,

APRIL 18th—MAY 9th, 1954 1900 W. Jarh 51, Dept. 2812, Chicoge 8; Il
pan . mem o visig AN II |l.| this comine

coceny WAGATION

e T SEE A DIFFERENT FLORIDA

Far a perd ur welude to 0T |:'|.‘--|l- an trp,

I lowns oil fede . .
hungreds of ipecincwniar e 1 ® Raiagx in the sunny lopd of lekay arnd ;_-_ﬂ:__
g and ctiltural ' gronge blowsme Fish for wod d's blg:
aveniz, ,.an all-1rezsh nlSh gest g sen Detrod T GERS n mction,
FICTHIrEmY T O = | Cypreds Goroiens grd HBok Towar. Fres
copreially for you!  yoynisrl INFORMATION o e el
..LIHE!.H | L famEEEr 0 . [ il T

Cow vumr Traued dens 22 Foed J0f Sheeed, Mew York 72 M. Y,
vt Bt T e Twlwphons: Flore 3.0150 |

, Y Fadnhy Pued by FTEw Fdilte The &gitonal

Toorle® Pulellsiy Sraoaienélon For Irsland

= PLEAEE WilL i B Akes Sl v, CeCTAON &M el o THE BDCWE T &S

Kecommendation for Membership

IN THE
NATIONAL GEOGRAPHIC SoOoCIETY

* The Memberslup Does, Which Are for the Calendar Year, [Toeheds

Subscripfion fo the National! Geographic Magdsms
r =

To the Secretary, National Geodraphic Society,

aixreetith and M Streeta Northwesi, Washindron 8, 0. © i954
[ nominate
Occupation
Agddress

far membership in The Society
Name of nominating member

Adlress
DOE=:. A TR : i | Wi T £ - el o . : i ST T
il A I.. i i . I Tty .| “ ji_} . i | 1 5l ¥

"lr_l 1YL i



A Light Forever Burning
A Voice That Is Never Stilled

:Ll'li_'l'-l llieE= nrli |_'||| -C|||| _||f- = 1: |||-r j=f .-I .|_||; Fif=5 ||i.”|I _I,...I,_

ing cithes and towns, Mere amd there o lone policeman,  In the
dhidance. & klbek. toltlia: the o

i'|| |J||' dark slepee of the night thiere = on II::I[ r' reviet hurn-
TiL g voice that iz wever stilled. That heht bs the lehe o the
|r|l|l|.-|lr rxichange. That voice i= the volce of vour 'l'|l'| Hoatie. (1=

VETY [iresenne EIVies o [eeling ol security and of nearness o everyomn

"|-'l. ||_|r|"..- I ||||' r|-*|-|i i8] |||r' -i||.||| ||'r' '|r'|| I 18 ||='.'..'|'.-- L= ._|-|-.
|

to =erve vou=—auickly., dependably, and at small o=l

BELI TELEPHONE SY5S5TEM
E W &Y. P il | 'I.I Pid BRI 1‘-.. s TS WITERE B o i ia piil i 1 ﬁ



Lianit wisherle vies b wailid, Inbee et b o dwusrt trle Moy Oronge hilaszaan oed the lond Wohke fo wenei Hhe This while
Ei‘rru |I'|'|l:ljrl-l COWars ofne EEre TERcai ™l I||_|.'. I...‘Imr":l-.n nd:.nh_ 'ﬁ':I'II ||||-|J_-_rr|.|_-||'_;|_,||-_ i11-r|!.lllll- Foplt B CounTry 8 UFIJI.'I' JFI'.'*!

For real af Fan, yeo | enjoy pair Dt Vaillay) Amansca’s Cellor You'll Gied 200 mi, of seashare, Trpernal Dunes. Le7 kicte slidn

many milles af seade it b Viclr ghott towee ge d ke lmwlibng arlil by i w o mloie. dawa sand piles ¥ slaries Migh

Liwizy Besch, Holvbew Mer, = Goe Holly wetnd Bled. whiai flm Goorl tonds = e Dotk SO0 For odvbeei All-Yeor. Club - Fres
12 mre pleonre fagoon, sty Mgk e nlo sremisre g I R i e r ™ Vikdtors' Buenoea, 507 W04k, LA

THESE PICTURES SAY...WHEN YOU PLAN YOUR TRIP

Allow Enough Time for SOUTHERN CALIFORNIA

= T ¥ : iis Fs E LERGNR | A s
1|._||| ]|-TII| ||| £ |_-r| a I'|T|1I 'II_|'I JII "'Illl '1I-I|Ir||{ .Illlllllll.ll 1!|. IIIr fii i 'Il.!"-lllll AL 'Fl.‘-p' l:'l.l-h l::II- _I_-I-;_ITH-r""-l E.ﬁ_.-'l_. i km .-J-l II
i A i aed I II | 2 : I adivc i imic il sgrodisieriel Tey Loots Anahcdes Coundy Miikre

of coarie. But these plotares show why it 8 worlh widle o spom af Sipwrsieres fo pitiziens of Glendale, Mollypeomd,
pyviery vacubion day you cam hete, Inglewond, Long Hedch, Los Augeles, Pasadina,

Porsamin. Sonkd Mowden and 182 ofher @nimiidnidles,
1..; i I., i i i |'| i T I'I'..'.'.'.ll '|I' I FEREE L 'II [
awi L ||| i == ||_]'_ b |.| T r.lll 1IN LESEEdR § RARTLL dd; NEE] J +

'||I ™ |||.|_-|-_ !'_||'-:: T it B e O e -'I] ]'u' LT I.I"” iln IE Il_'. 1::I| lII.!||||I'I'- |'II- |_'

rivi b vt LU ot |I|| i ik Wl III|:.. i Il.lII" I..'l cirive of dowilonwn A1 end ik ol Satham EH.:IHFIF.I:IIH. v, B-1
Lim Aneples. Amd the farthest b just a day's dove away. B30 o LSt Los A 14, Califarmm

Phoasr semd me fres Color SMghteebag Magp

Yourve wanled to e Southern: Coltfornia, AWy not do it this

visie 2 Come amy time: Uhils 18 Americs s S-S Vocathisd,

I

|

I
I A e

FREE — OFFICTAL SIGHTSEEING MAP. Thia hig color mup traoes I
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