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Solving the Riddle of Chubb Crater

By V.

Bexn Meew

Birector, Royal Onbaria Muvam of Geology and Mineralogy

Hith HHustrations by National Geographic Photographer Richard H. Stewart

Far North 1T doubt that there was n more
disappointed man that Friday evening
My calendar said August 17,

Time hod all but run out for the expedi-
tion dispatched by the National Geographic
Socicty and the Royal Ontario Museum of
Tmmntu to the subarctic tip of Queber Prow:
ince to solve the mystery of Chibb Crater,

Wiz this piwintic hole the throat of some
long-extinet volcano? Was it formed as n
sinkhole after the retrent of a prehistoric
glacier? 'Or, ns T thought most Hkely, was it
blusted in the rock by the impact of a giant
melenr?

For a month now, seeking the answer, the
six of us hud been working our heartz out
agminat time, luboring In rain, cold, snow, and
the everlasting wind that sweeps this desolate
land of cerie stillness,

Three Days Left and Suall No Proof

But Chubb Crater stubbomnly held on to its
secrel. We still lacked positive evidence as
to the origin of this enormons scar gouged oul
of the gronite-covered harrens,

The amphibian plane that would vy the ex-
pedition back to civilization was due at camp
in less than three dayvs, Were we fated to
reiurn and report the riddle still unsolved,
leaving the warld still to woneer how the great
crater ‘came into being?

As leader of the expedition I felt an espe-
cially keen sense of frustration.  True, we
would not be going back empty-hanmded. The
diavs of driving effort had produced o goodly
atore of =cientifc data on the craterlnnd area,
a5 well as materinl for further laboratory
studyv. But the big prize would be lucking.

IN ALL the vast and lonely reaches of the

Unpleasant as this prospect was, my respon-
sibilities gave me no cholce but to face up to
it, and for good reasons,

The weather wis our implacable foe, We
had seen the last snows of the Arctic's 1950-
51 winteér when we arrived at the crater.
Now, only four weeke Inter, the first snows
of the 1951-52 season were already upon s,
and General Winter strikes swiftly here. A
few degrees’ drop In temperature would put
ice in the lake that oifered the only landing
place for our amphibian,

Salety of the tion's members was
paramount. Chnee ice began forming on the
lnke, our amphibian would be prevented from
landing. On foot it woulldl be a rough 60-mile
trek to Wakeham Bay in the teeth of increas-
ingly sewvere weather, and 1 doubted we conld
pack encugh: supplies 1o cover that distance.
L felt we had to get out by air in o few dayvs
ar hole up to owalt rescue,

maturday s program thus seemid clenn=eot:
pack tﬂ_uipm!*nt andd specimens; gt ready 1o
strike camp. Up on the crater rim the men
still working against time for o key to Chobb's
rickdle could continue the search winil midday,
but then it must end. They would nieed most
of the afternoon to negotiate the wrtuous way
back to camp, burdened with their hienvy gear,

Then on Monday the omphibian  would
came 1o lift us ot of the cold and wet and
speed us back o civilimntion, After all, i
wis summer there, nnd one could luxuriate in
a bath, wear light clothes, and {orget the
lashine winds,

(i course, 1 would sidl cling io my itheory
un, the origin of this Gargantuan punch bowl
in the wastelands, but theories are nol [acts,
Science demands conclusive proof, 1 believed
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Canoes. Came in Sechions to Fit the Expedition Plane's Clargo Spaces

Miee] Murtin and Fred Chubb joad the amphibinn at Roberval, Quibec, jumplhg-off (lace {or the northetn

wilddierpess . Canoes bear fmmmes ol the cspeditiog’

pach ralt peeommoilnied two mmen il

nt 2k
conoe oo Chubb laks (pages 19 and 300,

tenr that crashed into the land at terrific speed

untold centuries apo.

Lager 1o inspect the crater hrsthand, T Hew
there with Fred Chubb in 1930, The wisit
wis brief, hardly more than @& reconnuissance,
without time or eguipment for a thorough
stidy. 1 was awed then—as [ have been ever
since—hy the stork. brooding grandeur one
beholds fram the crater rim

Crater Named for Arctie Prospegtor

Oin thig trip, incidentally, I named the crater
Chubly, as a tribute to my good friend who
deservies so much credit for itz exploration

I came back 1o Toronto Hired with a deter-
mimation to return to Chubb Croter with an
expedition that would unlock its secret.  Maore
than ever 1 was prersunded mv theory was right

that a mighty meteor had blasted oot the

BRI
y 500 ||-.-I.|I.|'.| lagd,

renseembietd], the three hullihesded sectinns

|.|||||
vieliow I facilituted spoitinge tho

Hrieist

crater with an explosion that left the =ur-
routding harren plain a chaos of boolders.
Uhe Ane cooperation of the National Geo-
graphic Society and the Koyal Ontario Mu-
of the neighborly spirit link-

SEUm, S0 Tyvplca
ing the United States and Canmda, made pos-

silile. my return to craterland with all 1
necded, Now it was up to me and my team
L take-off point was Koberval, a8 oulet
lumber town, one of the last stops on the rail
line that reaches north {rom Cuebec City
With me wis a hand-picked team of which
I was already proud, and later even prouder.
Doughty Fred Chubb, who started all this in
the first place, dropped evervihing Lo jin us:
I'o help me n geological apd survey wiork
were John Keefe and Leonard Cowan, John,
a geaphyaicist, had originally intended to star

work that sammer i westerh L anadi s Hew
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No Man Saw Chubb Meteor Goude [ts Brund on Quebee's Narthern Tip

Edkimas called the peninsuls Uneava. thelr word for “far away”
of major meteorn, which have ket their bbpest cealers in desert or Wilderpes

The name fii: 4 seeming eccentHeiis
“Far away "™ will soon cease io

Hedieribe soathern Crgava, lor o new ruilway i sdvoncing info the wilds fromy the 51, Liwrende 1o L'E_‘jr{I“ Humt

Ureek's wast deposdts of fren ore.

The eapeditlon which exploced Chubb Crater miade a8 pefueling stop al

Bumnt Creek on lis 1,000-mile fight from Roberval to Museum Lake {opposite page),

oil fields, but =crapped hiz plans, Leonard,
who was nol doe back on m¥ staff ot the
Museum until September 1, had done Hkewize
with hiz leave progrum.

As our biologist we had Nigel Martin, on
generiis loan from the Untario Department
of Lands nnd Forests. And last, but by no
means least, there wos the versatile Richard
H. Stewart, of the National Geographic So-
ciety’s photographic stafl, n veteran of many
far-flung scientific expeditions,

Delaved equipment and bad weather held
us mp five days at Robervall We mude good
use of the wait, however, (o remove supplics
from crates and carfons in order to pack the
maximum load into our amphibian (page 3).
Incidentally, it was the only commercial plane
in the aren that had the capacity to flv us to

Chulib with all oor equipment, supplies, food,
and fuel for a month’s stay.

Known in World War 11 as a1 PBY patrol
plane, or as the Catalina, this work horse of
the air is called in Canada # Canso. Modified
for peacetime use, it s capable of lifting big
lnads great distances; hence ite value in the
north country,

Uapacious as the Canso was, we needed
every bit of space for the 5000 pounds of
cargo we stowed nboard her. COur biggesi
problem was the gasolineg we had to carry.
Craterland iz barren of {uel. We nesded the
gas for conking food, heating and lighting our
tenis, running the generator for our radio,
and powering the outboard motor {for our
Canoes,

Wenther gave us the green light on July 23,
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sliphtly tilted (page 2), The rim rears up
hundreds of feet above the surrounding waste-
land, amd the lake deep in its bowl has an un-
believable color of purple-biue.

1 wns pleased to see the witer was fce-free.
This would facilitate lake research. UOn my
three-day visit to the crater in 1950 1 had
found mosit of the surface coverdd with drift-
Ing cakes of ice, =ome of them three feet thick,
although nenr-by lakez had none.

On Museum Lake shore that night there
was no haste in pitching camp, Even ot mid-
nizht, when we decided things were ade-
quately squared away, we still had bright
davliight. A beautiful sunset, which had
appeared 1o the northwest two hours earlier,
was now strateht to our north, s glory un-
diminished.

Camp under Four Flags

Becauze of this virtually continuous day-
light, all but one of our tents were dark green
to make sleeping possible.  Only the cook
tent was white, for visibility inside. It also
gided in spotting our site from the air (oppo-
sile page).

Throughout the stay our little encampment
operated wnder four flage—the Union Jack for
Canaci, Old Glory of the United States,
and the banmers of the expedition’s two spon-
sors, the MNational Geographic Society and the
Rowval Onturio Musewm.

Onr first morning witnessed the debuy of
Dick Stewart as the expedition’s chef de our-
sime. He volunteered to assume all mess-tent
responsibilities, but served this ultimatum:

“The first man who complains about the
oo replaces meé as cook tmmediately!™

Dick beld his job until we strock camp to
g0 home. The lack of anv complainis may
be interpreted as n tribute to his culinary
genius:. 1 often marveled that the meals were
= appetizing, considering that much of the
foodd was in dehydroted form (poge 32).

If Dick and Fred Chubb, his mess tent aide,
lavished any specinl care on that first break-
fast, their pains went for naught, Fvervone
just bolted it down; all in our party bhad &
single thought—to see Chubb Crater close up.,
It was the same with the four crewmen of the
Canso, who had remained overnight,

Omnly two miles separated our camp and the
crater, vel it took as much time to cover the
distance as five miles or more of normal crose-
country  hiking. The boulder-littered plain
made progress  tormentingly  slow, We
seraped, scrambled, and slithered theough the
jumbled rocks that always seemed an invita-
tion to A very bad sprain at least, if not a
broken ankle (page 11).

At intervals we scaled gronite ridges appar-
ently copceniric o the crater, Thesz rear tip

from 20 to 30 feet above the rest of the plain,

Finally we climbered the 2537 slope 1o
the rim's summit, which rounds off gently
to a broad, almost flat surface (pages 16-27).
When Fred Chubb and | had climbed to this
same point the yvear before, our first view houd
left us speechiess. It was the same this time
with the others. rooted solemn and silent where
thev stoid by the harsh majesty’ of the scene.
The strange, almost ynearthly silence height-
ened the effect,

To my mind, the most stieriog view of
Chubb iz from the rubble down at the very
edge of the cold lnke. An aerial view is strik-
ing (pages 12-13), but it feaves one withous
a full appreciation of this natural wonder,
Seen from the crater rim, which overuges 400
feel above the water, the loke seems dwarfed
—far smaller than its troe dismeter of more
than a mile and o hall, [t is only down along
the wave-wet rocks, 1 think, that the senses
cun bégin to comprehend the splendor of the
crystal-clear lake and the bare magnificence
of the crater argmag.

While most appreciative of such unmatched
scenery, 1 found my thooghts concentrating
on other mattess, | apain marked the amaz-
img points of similarity which Chubb sharid
with Arizona’s Meteor Crater, long officinlly
recornizie] as the lurpest proven scar of o
metear's collision with the earth.™

Both -are much alike mn circular chape; in
genern] appearonee, and in their settings amid
fructured] rocks:  Meteor Crater cradles no
beautiful lake like Chubb, On the other hand,
during my 1950 inspection the Chubb nren
had yielded no meteorite fragments or droplets
auch as bestrewed the vicinity of the Arizona
acnr, pnd 1 would have been happier if some
sitch meteoritic evidence were already in hand.,
Of course, 1 hoped we would secure i1,

Chubb Far Larder than Arizons Crater

The striking difference between the two
craters s in size, Arioona’s crater has a
diameter of about 4,000 fect. 1 estimated
that our survey would show Chubb's rim-to-
rim breadth almaost three times that. In depth
the Arigona scar is approximately 600 feet.
Even without measuring, my eve told me
Chubb was deeper, even if its lnke proved
deceptively shallow, which T doubted.

Thus Chubib bid fair 1o become the world's
newest and largest satural wonder of meteor-
itic origin, The catch was that we had to
prove that Chubb was o meteor’s handiwork,

My thoughts were interrupted by Captmin
Allard, the Canso's pilon

““Time to gel back to the plant and start

* ot “"Mysierious Tomb of & Clant Mrtoorite,” by
Willinm [ Boutwell, Nareosar, Grocesrsse Maos-
piNi, Jane, 1924
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Chobb Crater in the Gloaming: the World's Newest Matural Wonder
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Solving the Riddle of Chubb Crater 17

heading for home,” he explained. Then e
udded something about Landing the amphibian
i the crater lake.

I took this parting remark in jest.  The
crater’s precipitons walls and the unknown
air currents within them seemed 1o me a risky
combination that anv pilot would shun.

Imaging my armtement an hour or sk later
when the big Byving boat buzzed the entire
circomference of the crater, then dipped
abruptly to the parple-hlue Take waters. It
wit a superb exhibition of & pilotr’s skill,

For & moment we almast lost the Canso's
outline against the movse-gray crater walls,
Faen when it got down and skimmed along the
water, throwing up great plumes of spray,
the ship seemed no bigger than a mosguito.

Our “mosdquito”  rapidly  resumed  normol
sizge, Cuaptain’ Allard gunned the amphib-
ian off the lake. ¢limbing fast. He cleared
the west rim with engines roaring, dipped his
winirs in salute, then was gone.

Now we were completely on our own!

Scientific Detective Work Begins

Jack Keefe {soon dubbed “Long John™)
wits eager th get started on the land survey
to which be could tie in future readings twkon
from his magnetometer, the delicate and valu-
able instrument used to determine whether
any buried meteorite moss lay beneath the
crater tim {opposite and page 313, Len
Cowan teamed up with him—a good partner,
for Len had had considersible surveyving ex-
perience in the Canadian Rockies.

"MNick" Martin's job was 10 muke the sound-

ingz that would establish the crater Inke's

depth (page 30). He also was to study any
life in s waters or those of adjncent Inkes.
ant] to gather all information possible oo hird,
animal, and plant hife in the area,

Fred Chubb worked with Nick on the lake,
where his frontiersman's =kill with a canoe was
invaluable, and also nssisted me.

Strictly speaking, Dick Stewart’s only job

wis to compile 2 photographic record of our

activities, yvet somehow he found time for the
nmrli-l-l:-nl chores nnd always was ready o
assist anvone in need of help.

In my primary capacity as expedition geol-
s, I devoted my ﬂlti:ntmn at the autset
to thtee studies: the tegion's rock formation:
the effects of the terrific explosion believed
to have produced the crater; and what hal
tnken place since that blast, 1 also nssumed
the task of searching for fragments or other
teaces of the meteorite (page 141,

Thi=s search was a major preoccupaion
with me. Overand over | kept asking mvseli,
“Where are the fragments of the meteorite?”
Surely  therd must be some evidence that
would 1ie the crater to a meteoritic origin.

We pot o with our work in what seemad
an abandoned, inhospitable world. The land-
scape might have been that of some deserted
planet, There was no ==caping the universal
Toneliness of our surroundings, the oppressive
silence, the feeling of utter isolation,

The sparsity of vegetntion heightened the
monotony. of all visias. MNothing higher than
nine inches could be found, Plant life sermed
limsited Lo a species of heather, various hichens
andd  masses,  Arctic  cotton-grass,  leelund
poppy, Al dward willows.  The insect pop-
ulation also wis negligible, although occasion-
ally we encountered voracious masgquitoes,

Rainy weather we had o anweleome alun-
dance. Uszsually the-storms were not dreiving
downpours. but the rain alwayvs was sufficient
to soak the lichens on boulders and make
them dangeroushy slippery.  Work had to be
stopped until the lichens dried.

Cn colder dave the ralne pave way 1o sleet
and snow. Toward the end of our stay we
hatl =now sgualls daily,  These aronsed con-
sidernble worry, 1f, at any time, there had
bieens twir or three hours of steady spow, the
exprdition’s work might have been ended for
the seisim, A prolonged snowstorm wougld
have blanketed bouldess and the gaps be-
tween them so completely that any attemipt
to pass through the rock felds would have
been foolhardy.

Fortunately the snow we had did not re-
main long encugh 0 cause serious inconveni-
Erce.

Though it was Avgust, the average tem-
perature ranged between 377 amd 497 Fahr-
enheit. The lowest temperitbure we recorded
was 267, Twice the murcury climbed as
high as 637, but only for & few minutes. On
most davs it never reached the 507 mark.

We all found it cold, despite heavy Arctic
clothing. It was especinlly hard on Dick
Stewart, who came to Chubb almost direct
[rom tropical Panama jungles. There he had
spent five months with a Nations] Geographic
Soctetv-Smithsonian Institution Expedition,

Land of Seven-week Summer

And, mibnd vour, the wenther conditions we
encountered represented craterland’s summer
at its hest. Winter's ice does pot leave this
region until mid-July, Even belore the end
of Augrust nereasingly beavy Togs were rolling
in on os from Hudsom Strait, sealing aff the
bareens from air transport for dayvs at a time,
such wenther explnins why we had Lo confine
our work to this so-called “open peripd.”
Even then, one can éxpect to iace the van-
guard of winter snow hefore leaving,

In this cold ¢mpliness hirds were the only
form of animal Hie we saw in any Hnﬂ}'
Among these identified were snow buntings,
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American pipits, northern horned larks, Lop-
lind longspurs, sandpipers;,  semipalnuted
plovers, golden plovers, herring gulls, Arctic
terns, common loons, fed-throated loons, diuck
hawks, and a lope eagle;  But even bird lHe
seemed very scarme.

Four-footed animals were an exireme rarity.,
We saw only three. One was a lemiming, and
Len Cowan pounced on it to provide the ex-
pedition with its Jone specimen of the rodent
family. We also spotted two Arctic foxes
and shot both, Nothing else was taken. Scores
of smll triaps wore kept baited, but we alwoys
found thim empty,

An explonation of the marked scarcity of
animal life may be that many Arctic species
are subject periodically to unexnlained Huctu-
ations in population. Tt happened, as 1
lenrned later, that 1951 was a yeur of sharp
decline for these creatores of the Far North.

One day we found, near the crater, the re-
mains of some Fskimo campsites, They prob-
ably were about a century old, a reminder
of the long-vanisherd davs when big cartbou
herds made gosd hunting in these parts (page
25).

Nightmare Descent to Lake

Canocing on crater lake sounds as if it
might have been the expedition’s easiest is-
signment. It wasn't, First of all, the canoe
and all research equipment had to be carried
o the lnke; not forgetting an outhourd motor,
vasoline, and other items (pages 28-19)_

Nick and Fred did this punishing job.
They set out early a few days alter our arri-
vatl, pne buridened with a 105-pound canoe, the
other packing a large aluminum winch that
welghed 75 pounds, including 1,500 feet of
atainless-steel cable on its drom.

Their way led through the treacherous fields
of shattered gray and white granite. The
going was so Inborious that every 10 or 15
minutes the men were forced to stop and rest,
Then they'd swap loads and push on,

It took hours to reach the crater’s rim.
There they ficed the most dangerous part of
their trip—the descent, For the first 100 feit
down Imm the top, the incline is relatively
genitle, hut the final 300 feet has a pitch of
407 1o 457,

This descent was a nightmare obstacle
course, for the slope wasz of rocks ranging in
size from a foot to 10 feet high, intermixed
with small patches of loose fragments made to
order for starting a boulder avalanche.

The man carrving the winch dropped his
load and served as eves for the leammate
walking almost blind with the canoe over his
hend. With utmost care the pathfinder picked
a reasonahly safe path down the hazirdouy
slope for his partner., After an extremely

expeclition cimoés in the crater.

slow and cautious passage the canoe at last
was set down upon the lake's waters,

This represented a whole dav’s work; by
the tirme Fred and Nick got their aching
muscles back 1o camp it was evening, how-
ever bright the sleepless sun might be above.

The next day the two fron men put on 3
repedt  performance, packing the outboard
maotor, tims of gasoling, and equipment to the
ke over the same wearisome tradl.

Originally we had intended to use hoth
However,
lht- difficulties involved in getting one canoe
there safely were o great that 1 decided to
assign the second crafl to Museum Loke ot
once for the research work we had planned
to da there lnler,

Ironically, nfter adl the labor ond Juck it took
to et u conse to the coater, the sunken lnke
knew only two davs during our entire siay
when its surface was calm enough to permit
souniding work and other research ot any dis-
tanice from the shore. Winds zeemed to get
on a ITI-E'Frj'vl.,'l.Pr-lll.mil down in the bhasinlike
crater, Az a result, the lnke surface was in-
variably troubled or chuppy.

Long John Keefe and Len Cowan, pains-
takingly occuped with their instruments on
the crater rim, also found progress discourag-
. Sometimes rain or snow made the im's
boulders ton dangerously slippery for work.
Even in fair weather magnetic storms plagued
their operation by rendering  magnetometer
readings valueless.  An added discouragement
was the failure of the mine detectors to
e of any value in finding meteoritic material,
They “sang’’ almost continuously in the boul-
der field because virtually all the rocks con-
tained truces of terrestrial metallic minerals.

The davs were slipping by inexorably, and
expedition results still remained on the slim
side, even counting the two Arctic foxes and
the lone lemming.

HCrater Calling!™

T know amateur radio operators are proud
to refer to themselves as "hams.” In my
case Lthe word has a special connotation,

By far the heaviest single item we had
brought with us was a radio transceiver
borrowed from Canadiaon Army Signals. No
one else in the party professed knowledge
of radio, so 1 volunteered as operator of this
transmitting-receiving  device, aided by some
preliminary instruction from experts. [ made
copious notes on what each tutor told me and
was able to work the instrument without
troubile in a test run at Roberval.

After we had camp properly organized, 1
dr:mder:l ane pight it was time for the expedi-
tion's radioman 1o demonsirate his talent.
The antenna svstem already had been rigged
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the strain on the alwminum masts, which
flailedd about like bugegy whips. 1 was &
shivering, worried expedition leader who
crawled back into his sleeping robe,

The next mornieg, in casual understutement,
Dick Stewsrt remarked he hadn't slept much.
I inqguired what he hod been thinking about,

“1I just lay here and praved,” he replied
solemnly,

“What o vou think I was doing?"™ 1 said.
He didn’t have to ask.

Canoe Blown Like Chip

When | went outside T found that the 105-
pound canoe, which the night before had been
parked sougly against our tent wall, had been
blown same 30 (et pwny, tuming over several
times in the trip.

In a couple of davs the winds subsided to
conething like erratic normul, and we shifted
camp across to the east end of our lake.
Evervone felt better after tents were pitched
behind the shelter of a seven-foot sand dune.

Judged by Far North standards, our camp
was reasonaldy comfortable throughout onr
time In the field, despite the exposed location
of the first site,

Having «ome experience in the wilderness,
1 nm inclined to scorn chairs as exoess bag-
gage,  However, the Arctic is different, The
groumd is cold and damp, and the mcks be-
strewing our camp areas were far from com-
fortably upholstered.

The four-pound alominum [olding chairs
we took ulong probahly would look more at
home nn the sands at Miamd or Atlantic City
than they did in the blenk wastelands. But
they proved more worth while per ounce than
anvthing else we brought with us

We slept on collapsible cots with spring-
stee] frames, Some of us rested well on them,
but others complained that, with the cols a
bare three inches off the ground, dampness
would seep up even through the warm thick-
ness of heavy dleeping robes. Our few spare
evening hours were spent in reading, pluvmg
cribbage for no stakes (page 19), or wor
over specimens collected during the dav,

Crater Mare than Twa Miles Wide

One satisfving development was that we
finally logzed the dimensions of our uncooper-
ative subject. Chubb Crater, so surveys estab-
lished, hae a rim-to-rim diameter of 11,500
feet and & circumierence of 6.8 miles.

The lake in the crater bowl averages 9,100
foet in diameter, The chore line mossures 5.4
miles around, and soundings showed the great-
est depth of witer to be 825 feet.

Before we obtaimes] final sounding data
we already knew that the highest point on
the lopsided rim was 300 feel above the lake

surfpce.  Now we double-checked figures and
wire jubilant that our crater had a maxinum
depth of 1325 leet, unprecedentesd i we could
establish that it wns meteoritic in origin,

To get accurate measutements of the luke's
depth, Fred and Nick owmtdid the most enger
of beavers in the way they toiled on the anly
two calm davs to come their way. Their task
was laborions and exacting, The weighted
souriling cable had to be lowered repeatedly
until it hit bottom, and the various locations
had to be preciselv plotied (page 30).

The lake's waters are remarkably  clear,
Tests proved it was possibile to see an object
suspended 113 feet below the syrisce, even
in less than ideal weather (page 29),

This cruter Take also presented us with a
nsh puzzle, still unsolved. ‘We took from its
waters 2 number of mishapen Arctic char, a
fish of the trowt family. They had gro-
tesgue heads, far more developed than their
safl, spongy bodies (page 15).

Melting =now und ice can explain why
Chubb boasts a deep lake., But how did the
char get Into its walers?

Still more haffling is how the fish have
survived, Tor study of lake water proved it
deficient in the ninute plankton organism= on
which fish feed (page 31).

Mugnetometer Probes im Vain

On the cratér rim overlooking the lake,
Long John Keefe anid Len (Cowan pressed
their magnelomeler survey with the zeal of
the perfectionists they were (page 313, The
search, however, was still no more productive
thun my mightly radio calls. 1 4 meteorite
mnss existed somewhere undér the crater lip,
it, too, was giving no answer that could be
iletected by delicate instrumints.

On August 14 8 Norseman plane dropped
unheralded from the sky and disrupted our
routine (page 7). Abeoard were Dr, Jacgoes
Rousseau, director of Montreal's Botanical
aarcen, aned Dr. 1, W, Jones, chief geologist
of the Department of Mines of Quebec, who
had been doing feld work in northern Ungava,
Malenlm Ritchie, Dr. Jones's assistant, Dr,
Roussenu’s son Frangois, René Richard, artist-
prospector, and the plane's crew,

These unexpecter] visitors brought o news
and a bundle of mail from home, Their wek-
come could not have been warmer,

Tramping along the crater rim with D
Jones, I poured out the story of the expedi-
tion's wark to date (page 271, 1 told him of
our disappointment over the [milure to find
evidence of a buried meteorite, how my
search for meteoritic particles likewise had
been froitless, and how 1 regretted that only
small portions af the vast plain could be cov-
ered in this hunt,
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Throughout onr sur-
vov Lour Dr. Jones
mode his geologi-
cal oh=arvations, which
led him to favor a
meteotitic ortgin a8 the
expilanation for the
crater, His opimilon
pave me & lift, for 1
hodd his scientitiec abil-
ity in hirh esteem.

In the course of our
talks the subifect of
radio cropped op. D,
lomiess said the Fort Mc-
Renzie station, 350
mites to the southenst,
haad called uws niphtly
el listened f{or owe
sionals; | took this as
confirming my  suspi-
cians - Lthat somisthing
wWas wrong with the set,
mit with Meen, per-
hips because of =ome
unnoticed damage to
it in tran=t,

We: hid our puests
Godspeed the next day,
and that nieht came
the miracle which made
Lherr sl An ovmen ol
pood luck in my mind.

I was nt the rodio
aril  heard Farp Me-
Foenzie trying in wain
tio Tatse another station
I pave 1he operator
plenty of time, then on
sOtre SIrange  tmpaalse
irfed] to Liutt in.

Your stunned expo-
thiern beader almost fell
irom his chair when
Mekenzwe promptly answered, saving be could  with two “mikes” cut in, but went dumb when
gel my transmatter's carrler wave, but wo vorce! 1 uséd only one. However, it performied flaw-

This temperamentnl transceiver—what was  lessly for me during our remaining week, We
it doing? 1 was at a loss as to what I should  were in daily contact with the ouiside
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Happy Fugitive from the Rarvor: Photographer Dick Stewart

No one shaved; beards offered protection apsmst cold, wind borm, and
oroasonal mosquitoes.  Month-ohl whiskers disappeared on moturs (e ol rval
where a dellar still bought both shave and halrew

i

try pext.  For no reason at all 1 pressed Chur luck with the radio failed o bring anm
switches cutting in our two microphones st corresponding change In our fortunes in the
ance aned Burted out our call Tetters, feld. Davs dwindled. Friday, Augusy 17,
v arrived,

hitln: Conpiat 0 East The camp awoke to Toul weather, snow

“You wouldn’t be the crater, would you?”  squalls, and rain. 1 had planoed to send some-
Mcechenzie's aperator inguired. ane up to the crater early Lo give the magne
Would T be the crater? Would [/ tometer team the bad news: their fotile

The shout of “"Fes™ 1 burled back across  search was to cedse by npon the next day so
the ether must have set the other chap’s that they could return to base and pack up for
ears tinging., 1 felt as if only 350 inches our departure Mondnv, The weather, how.
mrated us instead of 350 miles, and 'wanted  ever, made any trip to the rim foolhardy,

0 run right over and shake hands, Conditions improved greatly by midday;

I =till don't know why the sel operated =0 I had Stewart and Martin set out on the

<
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errand, T insisted two po becphuse the boul-
ders still looked slippery, and | wanted immme-
diste help at hand in case one man got hort
flad weather returmmed with o yehgeance o
shiort time after they left.  As the day reagged
on, myv anxiety mounted. Not antil 7:30 did
they make it hack to camp. Heavy mow
spaalls had forced them to seek sheller re-
peatedly under large boulders

But they brooght great news. “The boys
said to tell you they think thev are on the
richt trail &t luet,” IDck reported,

Last Chunee 1o Salve the Riddle

This terse report sent my hopes soaring.
The section which the bove were then work-
jng would be a likely spot for discovering
prood of a buried meteoritic mass, Or & con-
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My elation soon began ebbing, What the
bhowvs thought might be wizshful thinking, sired
v last-fninute deésperation. Even 1f they
were right, there wos insgfficient time left
for the work pecessary to establish adeguate
positive evidence, T only we had an extri
24 hours or so at our disposal. My disappoint-
ment returped, sharpened by the feeling of
being cheated Ly ¢lock, calendar, and weather,

Chubly - Crater had  never witnessed  any-
thine like the feverish eftorts put forth on
its east rim that Saturday and Sunday.

“Boc! Doe! [Pve sot 117

Exultant and almost beside himsell with
excitement, Keefe came striding up to me oo
sl

“T'we found the anomnly,” he samid: “ But
T neetl more time to =tady it. How much
El.lll:.[l'.' |":.l|'.|: J. gl &7
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chior on the Lo
I wis alrendy evening,  Our plane was due
ECHTHATTEAW

John did have the miormation we huod
hunted =0 long 1t least he had some of the
miormation—ithat o magnetic o
L his scwentific term medns a differéence

in the earth’s magnetic foree at o given uuii

wmaly  ex-
151 ]
or ared, caused by a foreton subsurface mass
The presence of such an anomaly in  (he
elacier-scoured, granltic crater region conld
mean the esst rim held portions of o huried
metenrite A simular MAYNCTIC Anom |_|:-_' pxlels
ot Arveonn s Meteor Crater, uned is the nest hest
thing 1o actual recovery of meteoritic materinl.
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arci the anomaly covered, @s well a5 2 nunber
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was hard to contemplate going back tomorrow
without all we wanter
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give us more time. For once we were grateful
IF 4 slorm

Thot next morning sleetl spunlle chased snow
squalls diown Museum Lake,
tng oul all visibility. No amphibinn could
come in thriugh' that kind of ‘weather!  The
sualls continged all day. Occasionally the
sun intervened brightly and dreied 1
but wind-lushed Museum Lake was moch (oo
rough [or i landing.

The wenl  scrambling the
croter at an early howr, bot [ bad to remain
behind, The radio required constant monitor-
ing in case the expected inguiry on weather
' vmphibiinn,
lo borrow an expression from World War

sometimes hlat-
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1T slang, T “sweated out™ those hoors at the
transceiver, and for two good reasons,  One
was that T wanted news of the plane. The
srcond was that the radio showed we were in
the midst of a magnetic storm which would
play havoe with magnetometer readings on
that all-important portion of the east rim,
Radio reception. could not have been worse,

About 5 o'clock the magnetic storm passied
and  reception became crystal-clear. ' Soom
Fort McRenge came on the pir 1o announce:

“The Canso is here!™

That was the first information [ had of
the whereaboutz of the hig flving bhoat, which
had been: deluved 24 hours 1o attempting 10
reach Museum) Lake Monday, as previously
scheduled. 1 chatted with Coplain Allard
across the 350 miles and promised to provide
him with weather reports in the morning for
the lzst leg of his flight to vur eamp.

Then came the climax of the day and the
entire expedition.

At 9 o'vlck Keefe nnd Cowin staigpered
into camp, almost spent with fatigoue,  Their
happy faces told the story.

Last=minute Sugcess

Between 5 o'clock and 7:30 they had run
the magnetometer over the close grid of sta-
tinns which they had prepared in the mormn-
img. The survey had defined the anomaly we
had hoped would beé there,

Positive evidence at tast!  The anomaly in-
dicated an area elliptical in shape and elon-
pated east-west betwedén the two highest peaks
on the crater's rim. From the shape ol the
underground mass and the character of the
magnetomeler readings, it s highly improb-
able that it can be any ordinary body of rock.
The most likely explanation, T believe, is that
here Hes o concentration of fragments from
the exploded metearite which were hurled for-
ward with tremendous force and buried deep
in the granile of the rim.

Resides our positive evidence from the mag-
netomeler survey, we had accumulated an
impressive store of negative evidence, invalu-
able in eliminating other known  natural
ciiuses = the apents responsible for the
crater's origin, There % ironclid proofl that
voleanic action was not involved: the fim ond
corriguted  barrens  are definitely  not ex-
pained by any rain of debris from o volcano,

Evervthing puoints to the fact that a terrific
blast ratsed the whole region bodily. The
action of advaneing and vetreating glaciors
wollld not produce such an effect, nor leave
such o symmetrical rim protruding in the
wastelands,  Subterranean  crogion  likewize
fails 1o account for our geological phepomenon.,

Fven before we olitained our magnetometer
evidence, the process of éliminatlon system-

atically  scrapped  these ulternate  theories,

stmeday  eventually  soeone may ol
metearitlc frapments or dropleis on the sue-
face of Chubib’s wide, encircling plain.  Until
then we must rely an the weight of the mag-
nelomieler evidence, the striking similarity of
the crater to other proven meteorite scars,
and the overwhelming shsence of geological
chues that Chubb could have had any other

in,

Meanwhile, T am quite satisfied that the
expedition ochieved what it set out to do,

Tuesday morning at 8, our incoming (ansao
reported by radio,  Captain Allard’s volee
sounded crisply from the receiver.

“Dhoc, the crater’s w sight. We'll he down
in 5 minukes.” |

Craterland Tostile to the End

As goud as home, we thought. Or almost
as pood.

But we reckoned without this hestile laml
It evidently was determined (o extort a last
full measure of tofl, sweat, nnd frritation be-
fore letting us go,

A hizh north wind was blowing as the
amphibian came in. (M our campsite  the
luke was so rough that the pilot dared not ven-
lure too close inshore Tot fear of holing his hull
on the tocks.. He anchored =ome distance
gut.  Our canoes would have been swampwsd
if we had sttempted to ferry all our gear
gut thut far, battling extremely choppy water
amndl the wind.

Captain Allard sought a8 more sheltered
spot, leony of ironjes, he found one in a cove
close 1o the origingl campsite we had gquit 10
davs before because it was so windy,

All day the six of us, reinforced by Cap-
tain Allard and one of hiz crew, portaged our
equipment two miles over the boulders in
trip after trip to the protected beach from
which it was ferried out 1o the Byving boal

The weather record for the past week, fog,
rain, snow, sleet, was so bad that the pilot
and T agreed we must take off by evening amd
head south, To speed departure, some equip-
ment wis abandoned in o cache on the shore

At 6 p.m. the last bag came osboard.
Ouickly the canoes were haoled in and dis-
aszembled., The engines roared, the Canso
climbed up off Muscum Lake; banked grace-
fully, and pointed its nose south.

Our ‘thoughts were already on the com-
forts of civilization w which we were return-
ing, but vur eves were held by the sinrk
beauty of Chubb until it was lost in the re-
treating. wastelands.  Monarch of all the
known meteorite craters in the world, i bl
given us o bad time until aimost the emd,  All
agreed, however, that its challenge was more
than worthy of Lhe expedition’s best ¢fiorts,



- _- o ; ! il e i
a.-‘. = ; ;tl . » 'lu .=-p_‘_-'t' -

An Eskinin h”"'“:" Camped Here : Mock Rool and Crumbled Walls

a Century Ado Mark a Once-snug Shelier

(+p00] hontine or shine, not- spectacalar stenerey, wat Many Eskimo hunteos made use of overbansinge rock

e Eskimos gonl. When cunbou dssppenred from s roafs lor their Indes Cine of theee rude lil

thi= aren, the hunters moyved awsy foo, leoving find and fe comiort of two




a) 1 he lake H thir ¢ralor's highesl pomi, a ™ Ob frnence.  Delwed his penk and
1 the o seber e ts Pibe 11 B fl Pl mmonelomeleT e his L1 [ I BLD
Boulders 'I-|.|||||||_'|J by the Meteor's I'._‘-.|‘Il:-"-i-||l Maoake o ]_|||I1|1:. e ':_:i1|-||||-;




an Amimal Is Visihle: Chublb Lake f"';-|rL'1||.1'- fis |'||_-:||||.':|. on o Wilderness

Clrunch of Boots on Soow, Tandt of Gool Julv Air Stimulate Crater Visitors




o B, FY
. S ¥ 5
L. L = h




Few Explorers ol Pioneering Dayvs

Foced Roughor Crning




_”,__.___ __,._L. ___

_,



Chubb's Seorcts Are Humied

und Rim

on Lake

1
e8]
-

mier pde

!I 1Tl

'l

Al




tographor-Chef,

ith Lras

siowart, Pho

L hck

Y

What the Well-dressed Man Wenrs

A

£ W

|

Arotic

m the rosty




America’s

“Neat on the Hoof™

Because Flousewives Want Smualler Beef Roasts, Bigrer and Leaner Pork
Chops, Scientihe Breeders Remadel the Steer and Hog

By WinrLram

HEN the American housewife steps

ite a medt market W by o steak,

rib romst, pork loin, or lamhb chops,
che is conducting the fnal transaction in an
astomishing  10-billlon-dollar-a-year husiness
IikEE— e,

To zee a cross section of America’s “meat
on  the hoof” eventoally destioed for the
Nation's dinner tables, 1 wvisited ranches,
farms, dockyards, and agricultural experiment
stutions in X6 States; talked to the aristocrats
af the Hvestock-breeding world, the raisers of
purchred cattle, <heep, and h-u.‘.uh-: andl Tooked
in at the premier gathering place of tlie
country’s fnest meit animals, the Inter-
notonal Live Stock Exposition in Chicago,

Meat Leadind Naotional Indusiry

{her the last decade, [ found, meat has
never rinked lower than third, and frequently
has stood first, among America’s industries
in dollir value of jtz products.

Increased prices {or meal, shortages, amd
Federal controls make headlines in the Na-
tion's newspapers. But the housewile goes
on spending about the same proportion of her
tamily budget for meat under nearly all cie-
CuUmstances,

The American Meat Institute in Chicago
keeps charts, based on Government figures,
showing factory povrolls in the United States
over the lnst 30 vears—in times of depres-
sion, in so-called normal times, and in times
of inflution. With them are other charts show-
ing how much has been spent for meal and
meal products,

Each vear, except in the wir veiars when
black-market operations coulid not be come-
puted, figures show that the average household
expenditure. for meat has stood nt aboot
5 to o percent of total take-home pay
whether the housewife has had an avernge of
520 or 3100 available weekly for food,

Even more important to the men who raise
the Nation's medt on the hoof is the fact that
women s prefetence for certain cuts of meat
determines basically just how this huge indus-
try is 10 be operated.

For example, in recent VEeATs demand for
smuller rib ronsts set in action 8 chain of
events invalving extensive E"-EPHLH‘tE'JJTJﬂILm
among breeders in “redesigning” the humble
steer to meet the housewife's wishes,

As o first step, the retail butcher tries 10
buy from the Nuation's 4,000 parkers the cuts

H. Niononas

of meat women ask for, The packers buy
livestock {rom  some 5,000,000 {.l.nﬂs. and
runches, paving to them about 30 percent of
the country’s total farm income, The packess
iry 1o biy from the raisers animals which
will vield the cuts the housewife wants,

Generally, cattle ralsers now concentrate on
prodicing medium-gized animals. rather than
huge ones or small, “compact”™ 1y pes,

Texns First in Becf Cantle

Texas continues to outstrip every other
State in rasing beel cattle,  OF America’™s 60
million  head  on farms and  ranches  last
vear, BO00000 grazed in the Lone Star
State.  lown ranked second, with nbout
4,000,000 bead, bt thopsands of steers in
its feed lots were calved in the ringe States
and shipped in at weaning time or later o
fatten on corm and gradn.

The Pacific ["1}115{ States no longer ship
meat to the Exst. Their population has grown
s0 fnst in recent years that instead I:i:l.-r"-.r are
importing more and more LutlIE from other
Stites 1o help §ill their own demand.

The South hos become important in heef
production. In 1931, southern States all
showed gains in cattle population, rnging
from 8 to 11 percent. As [ drve throogh
Florida and along the Gulf Coast. 1 had only
to look nbout me to v how Brahman enttle
irom [ndin hod established themselves in
those humid arens (page 51).

Interest in porebred . cattle has reached
fever proportions: In December, 1930, Dir.
Armand Hammer, owner of Shadow 1<le Farm,
nt Red Bank, New Jersev, paid $100,000 for
an S-yvear-old  Alerdeep-Angus bull, Prince
Etic of Sunbeam (pase 5333, A H. Kurpe,
of Bakersfield. California, paid $87 500 for
a Hereford herd sire, Baca Prince Domino
X, in September, 1951, Fabulous new
fguries make price records short-lived.

“How can a bull be worth so much money 2™
many a rancher nsks,

Murebired cottle raisers have o ready answer.
In November, 1949, Mr. Karpe paid $63,000
tior Baca Duke 2d, a Herelord bull,  Fourteen
months Inter one of hiz calves, just a week
old, sold for 57,500, Forty-seven heifers bred
0 Baca Duke 2d were 0ld in a one-day aue-
tion for 3113223, avernging 52409 a heard,
Thus, at one sale, Mr, Kurpe more than paii
for his high-priced bull!

sheep, which had declined in pumbers from
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50 million head in 1944 to only 3002 milliop
in 1930, Anally increased alightly last vear.
But with ranchers holdinge many head off the
market for breedimg stock, the shortage of
lamb gnd  mutton remained acute,  Good
mutton chops, as.a result, are almest a rarty
tolay,

At the time of the Civil War there were
more sheep than people in the United States.
Today there are Gve prople for every sheep.

In recent years lard became a drug on the
market,  Many housewives used wvegetable
shortening instead.  So hog raisers and agri-
culturnl experiment stations colloborated in
producing lean swine. But since the Rarean
war, with prices rising, lard has suddenly be-
come viluable again, to the wonderment of
Taisers,

Desirable market weight for o hog still is
low—about 225 pounis: Large hogs do not
bring as much money per pound. The largest
ever sold in the Chicago stockvards wns a
1 402-pound Poland Ching in 1928,

Last vear the Nation's hog populition was
the third lorgest in our history.

Moeat from the Milk Helt

With » group of eastern writers, economists,
and businessmen I made o fiving trip at the
tnvitation of Armour and Company, the Chi-
cago packers; to see¢ typical Hvestock raising,
markeling, and expenmentiation at close range
in elght western States,

At St Paul, Minnesota, we soon saw an
example of the huge contribution that dairy
hreeds make to the meat industry,

The St. Paul stockvards, sometimes inun-
dated when the upper Mississipgi goes on a

e, is America’s largest calf market.
Nearly all the calves crowding the pens were
Huolsteins or Guernsevs or other dairy animals,
surplus stock of the farmoers in that sast “milk
and butter” region. Usually it is uneconomical
to slaughter beef-breed calves, since they are
much more valuable when [nttenad later:
hetce the bulk of the country’s veal comes
from dairy calves.

In other pens stood milch cows which had
ot lived their usefulness as producers, Des-
timed to be graded as “canners and cut-
ters,” they would emidl up as canned and
ground meats.  (Nd dairy bulls awaited the
samie fale.

Other enclosures held a better grade of meat
animal-—younger dairy cows, also in good
health bot wseless to the farmer because they
did mot produce sufficient milk, or did oot
EJEE or were otherwise uneconomical in his

Fil.

In many localities as much as 20 percent
of the income of the dairy farmer comes from
sale of his animals as meat.

At the University of Minnesota, in the
Twin Cities of 5t, Paul and Minneapolis, we
talked with men who have contributed two
new breeds of hog to the Nation—Minnesota
No. | and Minnesata No, 2. Methods used
n their development, principally of intensive
inbreeding. were patterned after those of the
hybrid seed corn breeder!

Minnesota's Two New Hogs

The basic cross in arriving at Minnesota
No. | was made in 1936 by breeding Danish
Landrace bogs, famed for meat superiority,
with British Tamworths, notel] fur ability to
bear and rear Targe litters. After a fow litters
from this cross the purebred Landroces and
Tamworths were discarded, and from then
on the remaining stock was inhred.

By continuous careful selection the breed
was established in 10 years, Now it is thriv-
ing throughowt the Midwest, producing large,
healthy litters which gain welight rapidly and
economically and develop a longer carcass
amd lean bacon and ham, the primary objec-
tives sought.

Minnesota No. 2 was devel nlong the
same scientific lines from an original Poland
Ching-Yorkshire ecrosshred  foundation  in
seven years. This i4 in striking contrast to
the 50 to 100 years which were required to
develop, by selection for type and quality,
the older breeds of hogs in peneral use in
the country today.

The Minnesotn experiments are part of the
Regional Swine Breeding program sponsored
by the U. 8, Department of Agriculture and
participated in by a dozen Midwest agricul-
tural colleges. Hog raisers all over the coun-
try are interested in them. How to produce
lean bacon and less lard is one vital question,

But the problems of farrowing, saving, and
raising the little pigs bulk even larger—aonie-
third of all pigs born in the United States die
before they are weaned! Lowering that mor-
tality rute would mean millions of dollars more
for our hoe farmers,

Hod Aristoeruts of Exotic Ancestry

Our three most widely distributed breeds
of hog were developed in America: Poland
Chinas along the Miami and Little Minmi
Rivers in Ohio, red Durocs in New York and
Now Jersey, and Chester Whites in Penn-
sylvanin and Ohin, They come from crosses
of the best imported blood available, not only
from English swine but from hogs hrought in
from the Guinea cosst of Africa by slave
traders, and from China by Salem and Boston
sea captains.  Also popular today is  the
Hampshire, a black hog helted white.

Minnesotn has under way an inbreeding
project with Shropshire sheep, but this pro-
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12000 Head of Cattle Fatten in Warren Montfort Feed Lots near Greeley, Colurad



Four Months on Cormm gnd Alfalfe Change Spare, Grags-fed Cattle to Jusev Beef

[retgated felds surrounding these pens in South Platte River Valley vichl beetspotatoes, barley, and alfalla, The

ik s pctly to tiet bols muning renms; olber orops are sold Coen i o trocked in from Nebraeka
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fields und gave n= o summary of their annual
crop  production—potatoes,  onions,  wheat,
bierley, Muax, sugar beets, and alfalfa.  They
Litlance these operations by raising & Minne-
sotp-pattern  crosshred pig and by winter-
feeding lambs.

“We have been producing an average of
280 spring pigs in the lost few years,” they
told us, “Our father was one of the frst
farmers in the Red River Valley to fatten
western feeding lambs, and we sort of inher-
ited this business from him, It alwavs shows
a nice profit. It utilizes farm hay and feed
and gives us i substantial aminmt of manure
to be returned to the sml”

Usially the lambs; wp to 2,500 head, are
hought in the State of Washington in late
full, fed all winter, and sold off in the spring.

Incidentally, every vear at least 10 percent
of the net income of the Brandt farm is set
aside for church and chanty.

O the |,700-acrve farm of Albin and Walter
Nsom we saw a purebred herd of 230 Here-
fords.  The Olsons decided to balance their
grain operitions with livestock in 1936, when
they bought 14 purebred cows and a purebred
bull. From that nuclens they built wp their
herd, They also feed commercial cattle ns one
of their regulur farming operations.

Only once during this tour of Red River
Valley farms were we distractéd from cattle,
sheep, and swine. This was upon our arrival
in the village of Casselton, where our thoughts
turmned 10 poultry, There the women of the
American Lutheran Church served us a boun-
tiful dinodér of fried chicken, true country
style.

Experimenters Replace Indinn-fighters

Our plune carried us next to Miles City,
Montana, where the Range Livestock Experi-
ment Station of the TU. 5 Department of
Agriculture j8 located, In the heart of the
State's range area.  The station sprawls over
56,300 acres in an area about 10 miles squarne,
formerly the site of the Fort Reogh Military
Reservation of Indian warfare days. Most of
the terrain is rough, broken badlands, tvpical
of castern Montana range country.

Work here centers chiefly on grazing in-
vestigatioms, cattle-feeding tests, beef-caltly
breeding, and swine breeding.

The three principal breeds of beef cattle in
the Umted States are Herefords, with their
characteristic white faces and red bodies:
Lilack Aberdeen-Angus; and Shorthorns, which
may be solid red, red with white markings,
white, or roan®

The Hereford, which sutnumbers all other
beef cuitle in the United States and thrives
particularly on the western ranges, originated
in the vallevs of the Severn and the Wye,

the west of Fagland., ‘The breed takes its
name from the County of Herefordshire,
drained Inrgely by the Wye. The Shorthorn,
ovce well known in the United States ps the
Iurham, came from England’s Counties of
Vorkshire and Durham. The Aberdecn-
Angus, extremely popular today in the Fast
and Middle West, developed in enstern Scot-
lanid whers Aberdeen, Kincardine, nnd Angus
{Forfar) Counties face the North Sea. In
Angus they were familiary called “doddiss,”
aned that name often is applisd to them by
their admirers in the United States,

Meat Production Specded Up

Research at the Miles (ity station has dem-
onstrated that selective breeding can establish
lines of beel animals that will gain weight
rapidly in the feed Jot. It can now be safely
nredicted that 4 steer sited by a rapidly gain-
ing bull will inherit his weight-gaining char-
acteristics.  This basic principle has been useid
in develpping a cooperative besl cattle re-
search project among 35 States and the U, 5,
Bureau of Animal Industry. The program
will make pessible quicker production of beei
from a given amount of feed and facilities.

Svetematic crossbreeding also produces re-
sults. O this vear's crop of coming vearfing
steers al the Bar B Ranch near Ogden, Utah,
for example, 380 head of Shorthorn-Here-
ford crosses averaged 326 pounds, compared
with a 492-pound average for 760 bead of
coming vearlings of one breed,

Our flight from Miles City to Twin Falls,
ldaho, gave us an insight into the desperate
need of the western range country for water,
From the air the irmgated areas stood out
boldly in their Jush vegetution, giving dra-
matic evidence of the possibilities inherent in
millions of acres of lund now barren most of
the vear or densely covered with sagebrush,

From Twin Falls we drove north 1o
Ketchum, Idaho, in the heart of sheep coun-
trw.  On the way we paised to watch a Hock
of 1,100 vearlings graming on alfalia and to
talk with their herder. His dog was by his
side, and his canvas-covered wagon stood o
shorl distiance awdy,

The meeting was unusual in the extreme for
him, The man just happened to be close o
civilization temporarily. Usuoally a shepherd’s
life is lonely—his home is his wagon, his only
companion his dog, his surroundings the high
hills, far from the main hghways:

Sheepherding requires special charactieris-
tics in'a man, Best in the West, say the sheep-
men, are the Basques from the Pyrenees.

S “Turine Workdl: Cuattle and Thelr Place In the
Human Scheme—Wild Types and Modern Breedd In
Many Lioods,”™ by Alvin Howard Songers, NATIONAL
Crruigiayiiie Machzrsip, December, 1933
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When School Ts Onpt, King Ranch Younssters: Follow in Their Fathers' Stirrups
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For some thres-quarters of a century they
have herded America's sheep. When immigra-
tion Iaws prohibited thelr entry into the
Lmited States after World War 11, a decided
shirtagge of herders developed.  Many sheep-
men insisted this was the principal reason for
the decline in our sheep population, Now
that the laws are relaxed for the Batques,
ranchers are hopeful of scquiring new herders,

Lambing on the range in midwinter is
maostly a thing of the past in the West. Todsy
the focks are brought in o huge lambing
sheds, about the end of Febiruary in the Twin
Falls region. At the Clyvde Bacon ranch be-
tween - Retchum and n Falls the ewes ure
driven into a big corral. When the Limlis
start to grrive, feverish activity marke every
hour of doy and night,  Men attend the ewes,
andl, when a Iamb s born, they immediately
place it on n wheelbarrow and start for one
of a series-of tiny sheltered pens. The mother
sheep instinctively follows,

Prime duty of the attendant. once be hus
reuched the pen with his charge, is 1o see that
the lamb begins to suckle, Then, with a belly
full of warm milk, and curled up at its moth-
¢r's side in the shelter of the pen, it is ready
to withstand below-gero temperatures, hiliz-
zarils, sleet, or nanvthing else climatic,

Within 24 hours mother and offspring are
moved to o larger enclosure to make room for
another vwe and its newborn, By the first of
Aprril the fock i ready to return to the range.

Shipping Time Is Hechio

Lamb shipping {ime is another hectic ex-

E-l':rirl'ﬁ'l:. At Ketchum huge shipping pens
ave been built alongside a Union Pacific
Railroad spur. A flock of ewes and Inmbhs is
driven intd the main corral,  Then, one by
one, ewes followed by their lambs go diwn a
narrow passageway with a fork at the end
which leads to two enclosures: At the fork is
1 swinging gate.

As ewes ond lambs approach, a keen-eyed,
fast-moving sheepman swings the gate hack
and forth, sending the lamhbe into one enclo-
sure, the ewes joto the other. Then the lamhbs
are led up chutes into double-decker stock-
cars o go to market; the ewes go back to
[aLsiure.

Nine Hritish breeds of sheep (Shropshire,
Hampshire, Oxford. Lincoln, Cotswold, South-
down, Cheviot, Darset, and Suffulk]), the
French Ramboupillet, which is related to the
Spanish Merino, and the New Zealand Cor-
ricdole are recognized at the Internutionsa
Live Stock Exposition.

This gnnual classic of the livestock woeld
lirings together the Nation's best purebred
cittle, sheep, and swine, Under its president,
e, J. C. Andrew, La Favette, Indiana brecder

of  Aberdeen-Angus cattle and Shropshire
sheep, it sets purehred livestock standards.

But none of the purebived sheep are entirely
suited to the western ranges, so s nen cog-
stantly seek crosses which will have the meat
properties of the British breeds, the wonl
qﬁ ;:Et"ﬁ il 'ﬂ}ﬂ l;lfmfmuﬁ let, and the hirdiness
which riunge foraging requires.

The U, §; Experimental Statlon i
Dubois, Tdaho, has developed a breed known
85 the Columbia which has become popular
on the ranges, Foundation stock was a cross
between the Lincoln and the Rambouillet.

Experiments with Multinippled Sheep

Near the close of the 19th century Alex-
ander Graham Bell, the juventor, turned his
versiatile mind to sheep brewsding snd initinted
an unustal experiment, He wanted (o breed
ewes that would bear twins and triplets con-
sistently, He knew that, among maty ani-
mitls, thuse with a larger number of mammae
produced more offspring at a single time.

At his summer home in Beinn Breagh, Nova
=cotia, he began to build a fock of multi
mippled native sheep, including rave t-nippled
specimens. At the time of Dr. Bell’s death in
1022 the ewe flock was producing multiple
lambs in more than 50 percent of the Lirths,

After Mrs. Bell's dexth n yesr Iater the
flock was turned over to the New Humpshire
Experiment Station, Since Dr. Bell had nol
vet been able to concentrate on improvement
of mutton ar feece quality, this step was tnken
next, and the Beinn Breagh sheep were mated
with a Rambouillet-Southdown crpss:  The
high twinning capacity was retained, anid by
1939 nearly 80 percent of the ewes had mul-
tiple births. But later the experiments cume
to an end with the transfer of the Gock 1o
another station,

Last January the frst Mering sheep ex-
ported from Austrulia to anv country other
than New Zealand for the last 25 }'-:1':1r_~:. ar-
rived at the University of Californin College
of Agriculture. Three rams and nine ewes
from the best strain of Australion Merinos,
finest wonl-bearing animals in the world, were
added to the University's breeding project
and shipped to its feld smation high in (he
mountaing, The object of the program s to
put better wool on the backs of American
sheep.  The Merings were sent under an
exclusive grant by the Commonwealth of
Australin,

Elko, Nevada, lies in the heart of the West's
range country.  The cattle population of Elko
Lounty is almost as large as the human popo-
lation of the entire Stte, Here survives the
spirit 0f the (Md West. Cowhovs with their
high-heeled boots go to movies on Saturday
nights, chiefly o see Western films,
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it ppplicd on a Inree scale. Fven the gir-
plane has been enlisted in o attempts 10 sow
vwores faster. Thue< f{ar, From
airplane seoding hns been limited largely 1o
moiintain aspen areas at elevations ol (o
7,500 Flving is haeardins over
Ch Lerramm distribiution smelimes
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| zaw thousands of dollars of meal aon the
hiood concentrated in a hali-dozen animals at
the famous Wyoming Hereford Ranch dnitside
L hevenhe Here purebred Herefords: bave
been riised [or som bt in the las
(juarter-century, under the management of
Robert Lazear, known to cattlemen from coast
i codast, the ranch has .JI.I:.'IIirr'l.l m Inter-
national reputation

When Lazegr won the blue ribbon for cham-
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Moo Wha hoow Mest Best Gather i Choenfo's Saddie and Sirlam Club

Partrait= o1 lirecde LESNEY LERCE DVIEEET EIN LOiCK. I hi Tl down from the wallsof the Baromn! Benodet
Hall, The club burned o the disgsimoo i preds bire of 1034, Within 18 manths 1t hed been rebotlt anad
|64 portraits i ite lassed callection bat Dees cepainied amd hung

pron bull at the Intemationol Live Stock Ex-  a restaurant, This Tavout 5 extremely useiul
pEsItEcat im D950), 10 wils not O fHew esperienc when e ranch holds s annonl siie, which
[or him (page 38). He has been winning blue  draws buvers from all parts of the coumtry.

4]

ribiwms for 5 long time at the country’s lead FOr SiX consecuiive yvears s overace aale price
g shows.  Nineteeh times in 25 vears, for e Dead was the higheet (n the Mation,
exumple, Wyoming Hereford Rianch exhibited 1951 it was 55,306,

the championship carload of bulls at the Going from this huge ranch to the farming

sational Western Stock Show at Deowver,  ares around St Joseph, Missourd, meant mov-
Colorndo; ing itto o totally different at mospihere, but
Fhe Wyvoming Hereford Ranch 1= one of the biith scenes are part of the genernd pcture of
cattle showntaces ol America W had lunch fivesiock rasing i the United Stales B
there in a show barm complétely outlitted a5 Buchanan County, 1o which St. Joseph 15 1o
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56 The National Geographic Magazine

cated, 35 o region of small Midwest farms. It
has served as a national model for fnrm tm-
provement because of the Balanced Farming
Plan, sponsored by the St _lusuph Chamber
of [nmmﬂ:ﬂ: in effect sinoe July 1, 15944,
The uudfrl?mg fdea has been 1o 1'|-t‘|i! Larm-
er< el the most out of their land, snd 2 plan
of private bank financing for soil improve-
ment has been worked out successTully.
We visited the Dupcan Ray ridge farm of
about 230 mcres W see his ilnpﬂwed
which enable him to maintain a purebred
Hereford cow hﬂd and to rase and fatten
some 250 hogs a vear, A modern water sys-
tem distributes water 1o all feed Tots aned fields
from five good . Main crops are cor,
ogits, rerl clover, allalia, and tobacco,

Beef Cattle in the Od Dominion

Triterest in purebred beel cnttle in Vieginin
has pever been stronger. Dhriving through
the Old Dominion on another trip, to the
South nnd Sonthwest, 1 noticed scores of signs
along the roadside fentifving breeding farmy,
principally Hereford and Aberdeen-Angus.

Typical of one of the newer installations is
Htrclwmul Farms, across fram Choelottesville's
Farmington Country Claobh., Here Cornelios
W. Middleton and his son Richard estab-
lished their herd in 1940 and have seen it
arow to 400 head of purcbred Herefords®

Ar North Carolina State College of Agni-
culture and Engineering, in Haleigh, 1 dis
covered just how rapidly the beef-breeding
business i3 growing in the Tarbeel State,
Reports from Robeson County, where toluicco,
cotton, and sweet potatoes have long held
sway, tell of farmers purchasing 232 heifers
and feeder <teors n the fall of 1950 and adding
nnather hunidred early last year. Rockingham
County farmers bought 63 chilce beef heifers
in o few weeks.

These examplés reflect the results of the
North Carolina long-time Enen program drawn
up severn! yvears ago by farm lesders to diver-
sify the State's agriculture.

At North Cardlina State, Dr. H. A. Stewart,
professor of animal hushbandry, is trying 10
develop crpsshred cattle whick, will thrive in
the swampy coastal plain section of the State.
Dir. Stewart studied beef cattle in Colombia,
Sonith Americn, amd became interested in the
Romo-Sinuano breed  developed by the Co-
lombian Government in a bhot, humid, insect-
vidlden area,

Colombia forbids exportation of this breed,
bt by artificial insemination L. Stewart pr-
duced a Bomo-Sinusno criss with about 40
Herefords ot Raleigh {(pnge 683, MNow he is
studying the performance of the young heifers
in a swamp enviromment where British breeds
of beel cattle do not, thrive,

In the meantime, the Riegel Paper Corpora-
tion maintains a herd of Brahman and Heah-
man-cremsedd cattle in the swampland areas of
the southeastiern part of the State, on o vast
piny grazing mnge which is still the haunt
of bears and alligntors,

My first experience with the enthusiastic
rajsers of Brahman cattle came, fittingly
enough, in Charleston, South Caroling, where
Brabimans first were imported into the United
States. That first shipment of a cow and a
bull, in 1849, for & South Carolina planter,
i= mrrel}' nn interesting historical fact, The
animals were used as beasts of burdén, and
they and their' progeny, il any, ﬁn‘ﬂl‘y dis-
appeared. |

Much more important is the Brahman ranch
of Mr. and Mrs. G. Philip Higdon, on Route
4 near Charleston, on the way to the famed
Magnolia Gardens.  About 25 vears ago Hig-
don came to Charleston from Texns ond be-
came a superintendent at Magnolia Gardens.
He wis there for 17 veurs, bul during that
time he alwavs hod cattle in the back of his
mind ns his Tesas heritnge.

Eventually he and Mrz Higdon went into
the nursery  business themselves and fnally
branched out into the purebred Bralhman busi-
ness—piomeers in South Caroling.  Theoreti-
cally, Mrs, Higdon is in chorge of the nursery
and Me. Higdon looks after the cattle. Actu-
allv, their interests and enthusiasms are inter-
mingled, so that when I arrived in Higdon's
absence 1 found p stalwart representative of
the Brahman cause in his wife,

‘“We call our interests the ‘bush-and-Tull
bhusines<," " Mrs. Higdon announced. Then
she drove me over the 1.300:cre ranch 1o
e the cattle. We stopped ul o fence and saw
n herd of cows in the distance, She called (o
them, and chediently they trotted up to the
fence and gave me 7 close inspection.

M Same people sny Brahmans are wild,” Mrs.
Higdon remarked. "o on up and stroke one,
ind =ee what happens.”

Nothing did, except that the animal showed
disappointment when 1 stopped.

Camel-like Hump Identifies Brahmans

Then, Tor the next few hours, | was indoc-
trinated in Brahmans

These Indian cattle, also known ns zebus,
are characterized by a fleshey hump above the
shoulders, an extreme development of loose
skin olong the entire wnderside of the neck,
amd a similar pendent condition of skin aboat
the navel. They have nlso o shor, steep rump
amd comparatively Jong legs.

The head is long and narrow, the ears are
very long, and the horns differ widely accord-

* See "Mr  Jefferson®s Charlotteseille” by Anbe
Bevis, MNarioxan Groowaroe Macanse, May, 1920,



|'| I t..lll.l.'-li_'lll'h"l '.| "'-l-II'L"- -I--'I--E{ [ii | | r:'|‘|1[1|'|'1: Lzl .|'|||||||_' r|,|||||r1i|l-.. LITY ||i'..' 'r'|_._|l_




| 1 ] i (RN ._ Ll b | 11T Liii i ” _ “. .._ ._ ..__ I=1: |
i g |1l i1 Liglad asl] | LLETL] A4 1L el M) A i ELEelalad] i PR TE )] RS LI | AL __“. _____ ILFEL] 8L [ O F P RN "“. i H| o ] .._...._

UIPLEnGy] o JELE T ) LNy HEERi el gy _...:_...J__. U gy siNTYy iy ol Iy Jo puag] Al ...“_._.n_ F ) ASALIT] B apPLIIsY

pri - - . T "~ o > . . b " —_— " .
- P %+ ; - 2 - ' - A . e gl -
#l#.‘.ll! ll. e hl..‘. . . -.l : |~ - 1 & . i ' il & 4 - ._.I. ..Tl
- = s i L . ; .s.. s L E T



= 1m
iLin | 19 i “ bl m iL] { .._ _ __ _ Ly .._ _."__ i | m
1T TIEEFICO] = ...._ o B | “__
...._..._.. . _.____. ._”..___._. .______.._ ..___._ __._:._.._







IirEaiail

King Ranch's Santn Gertrudis Cattle Trace Their Descent o A lonkey !

Fhat wus the vgmie of the T2mous ball whkish Kine Rooceh eenelicists produced sitet hurpdroels ol erosed o eotsbsllals
the new Litess NUGW snmee 05,000 Iebadl on Kine Wanels crry the Bload of BMonkes




fruis (0 FLhvh SH .F_.m._ .m__._.___ HIEag ..._..___q"__ E12ATI J1 < 2ariuanmy 104413 1
.__._.:.._...._. 1_.__..F__E. u_._._—.._.._ .._____.._ il .___" I (08 &H _____._.. L ATH]| M0 a4 .u_...__ IO (RS CiFam OO0 MO R BRI RS-l Iy 10§ & il ._.____..____ ....__.____._;; L1 .__..._._..:.__..u_— Haum: ot |

u__u._.mh_"._..m :._ rang __....._1. _._EH.T __.._...___..:_":.:_._..-_ _.._.._.._.T_.__".v aygy ayw | aun | __..__.___.___."__._.._u._ i ...“_.__:_:_: L...__“_._."_.u.._.i.._ _._...Ea_._u._. n_:H.__._.

e | I N bR TE ] LW i R LILERE SRR




ol f__i_....t.....im_._.,__..? |

| N ———
e ———
-

|

VLT e i
_ ._ FLIE ¥ |
._._".._ pn
I LR
=y Ay purn
..._._. oy oo
.__ .“_.__ LA
AN
_ "_n .___ By 0
2 RILEF. CATLANE' RO
o B
LR LS s 1l
.___ .___...._._-.
. |
___ 11 "_....._



{heers i | A | ] ! :"1:|.||'- |'|:...'|'-|.|:|.'- Laar oot to Permt

|.|: I'.I'|'1I L= oF vl res '_"Il-_l- |."'||| W '_|-.r'| ‘-;.!IIII_ I.‘- ".;li'rll.l-l'l.i




America’s “Meat on the Hoof" 65

ing to sex-and breed, but usually are very
long in the males. The color of the short,
fine huir ranges from white to varled shinles
of griy. '

Contrary (o populiir belief, the Brahman is
gentle by pature, becoming dangerous only
when excited or fearful. This s not strange
when it s remembered that these animals have
been sacred in India for centuries and roam
uoharmed through the streets of its largest
cities, and even through public buildings such
as rajlwayv stations;

The fust important shipment into the
United States took place in 1906 when A, I,
Borden brought 51 head from Indin to the
Pierce Estate in Wharton County, Texas, In
recent vears- they have increased muaterially
and huve been crossed with the British breeds
very successfully, particularly along the Gulf
Coast, in asouthern  Florida, and in Teuns,
Freedom from ve, ticks, mnd cancer eve,
plus ability to withstand heat and drooghe,
ure among the strong points chiimed for them.

Bulls from the Higdon herd have heen sold
to. farmers in South Caroling to be used with
British beel and dairy-hreed cows,

To see poe of these operations, T went with
Mrs. Higdon to the farm of Gunther Wallen,
a transplanted Conpecticut Yiankee who has
hought considerable acreage on Wadmalaw
Iskand and stocked it with 100 local cows of
dubious origin, but bearing traces of Jersev,
Guernsey, Hereford, and Shorthorn,  The
Higdon prize bull also was pastured there.

We found Mr. Wallen on crutches.

“Met with ¢ Brahmuan?"” | asked.

“Sorry,” be spid cheerfully, 1 fell off a
horse,™

Prize Brahman Tame as a Pony

Mre. Wallen and hér S-vear-old daughter
accompanied Mrs, Higdon and me (o n feed
lot where the Higdon bull and two young
bulls were standing, Into the lol we paraded,
aceompanied by two Negro helpers.  All three
of the bulle permitted ue 1o pat and stroke
them. Then, without further ndo, the 5-vear-
olid clambered up on the back of the prize
Brahman and happily rode him about the lot,

We walked over to the pasture where the
cows, some with calves and some about to
drop them, were grazing.

“We bought these cows wherever we could
ind them,” Mrs, Wallen explained. “Each
has been bred to a Brahmun, See the size
of those calves,”™

“They get plemty of milk,” Mrs. Higdon
pointed out, “because their mothers biave some
milk-cow blood,  Before weaning time they
will be so big they will have 10 kneel down
0 nurse.”

Enthusiastic and zeslous Brahman breeders

have decided differences of opinion ameng
themselves ns to just what the future of their
ciattle in the United States is to be, One
group insisis on maintaining the ntegrity of
the Brahman breed—the long legs, steep rump,
and huge htimp, Another insists that to fur-
ther the development of Brahmans as 3 Beef
breed they must be bred with more of the
American: standird  beef conformation.

What sort of ¢ross between the Brohmans
and the English breeds is best? Should it be
hali-Brahman, one-quarter Brahman, one-
eighth Brahman? Here again 5 a difference
il opinjom. On one point all seem fo be
agrecd—there is nothing static in the Brah-
miar=rising  situation, aml the difference of
opinian i3 a healthy sign,

Florida Now 12th in Beel Production

More than one cattleman T met expressed.
the beliel that the future expansion of the
cattle industry lay in the South and South-
east. Certainly increased beef production in
Flarida lends support to that theory. Today
Floridn s selling “stocker” cattle to ranches
in Idaho, New Mexico, Texas. Kansas, amd
Colorado.  Onece comparitively inc lien-
tinl a= a beel cattle State, Floridn now ranks
twelfth in the Nation and first in the South.

Here the Brahman is thoroughly established.
A piomeer breeder in the State 8 Henry O,
Partin, who, with his sons, operntes the Feart-
Bar Ranch at Kissimmee.

Ancviber big grower i3 the Norrs Cattle
Company, with headquarters at (cala.  The
company’s holdings, divided into six mnches,
spread out over 110,000 acres. Of this; only
about 20,000 acres rematn to be cleared for
pasture. R, G. Hefrmann, ranch manager,
has built up a herd of 1,000 purebred Brah-
mane.  The ultimate wim of the company is
to produce each vear 25000 head of 300-
pounel crosshred calves at six months of uee.

The ranch recently acquired five Charolnis
huls, of which there are vnly a few in the
United States, This breed of heavy  beef
cuttle is native to southern France.

In the Everglades, the United States Sugar
Corporation became interested in 1940 in
teeding blackstrap molasses to cattle (page
31}, To the duties of Sidnev Crochet, direc-
tor of purchases and siles, were added those
of eattle director! so he starte] a ranch,

Now this is known as Sugarland Ranch.
sprawls over 5,000 acres of improved pasture
near Clewiston, and supports o large com.
mercinl  herd as owell as 400  registered
Brahmans. Brahman bulls are crossed with
Herefords, Shorthorns, Aberdeen-Angus, and
French Charolats,  Resulting crosses  are
known as Brafoed, Brahorn, Brangus, and
Charbray,
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Wha Wouldn't HET!".I-H' Such & Lovely Kiss with Calf-like Adoration!
| mother and baby laze in lush pastureland of soutbeastem Oklshoma. White-faced Heved
number all other beef breods o the Weslern tinge S

Herefor

It should not be concluded that only Brah- growth in plgs at reduced prices. Here the

midis - ml Hreanhman crosses exist in _I;'i-'|-],| ||i|.!!'- diet has come iZI |-'-: "-I‘.'-nf‘.'lljl':E' -|'||..|.|_'l-":i"
For example, the Glides Sod Company and Tests conducted by Dr. T. |, Cunha show
the B & O Ranch at Fort Laonderdale ridse that an addition of auredmyein (o come-pennud
miireheed Aberdeen-Anrus: so does the Per- meal ratichs increased the growth Ol pigs by
dido Ranch of Pensacola, R. G. Heine, a 100 percent by keeping down destructive bac-

trunsplunted  North Dakotan, specializes in terin, decreased the smount of feed reqpuired,
Shorthorns ot Oenly. Herefords and Polled  increased the pigs’ appetites, and made thed
Herefords are raized near Alschua, Crescent  coats of hair smoother. A svilamian i --aureo
Citv, Plant City, Fort Meade, and elsewhere, myvcoin supplement produced  similar  resulis,
. - Cattle mising 15 expamnding o the southern
nart af Alabama. The Experiment Station

In the Department of Animal Husbandry of operated by Alabama Pobytechnic  Institule
the University of Florida 1 learned how the in o Baldwin County has belped to stimulnte
wonder drugs” aureomyeln, streptomyvein,  that growth, Here, on 500 acres, wn extensive

and terramyoin ate being usédd 1o promote fnst pasture-improvement program amd breeding

Drugs Stimulate Pigs” Growth
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Missizsippi, 1 drove from aoe end of it 1o
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At Senatobia T visited two of America’s
leading  Polled Hereford farms, Cirele M
Ranch, aperuted hy M. . ("Hat™) Moore,
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E. E. Moore, A Chircle M sl
ale, 0, Potis, of Pottstown. Pennsvivani i,
s 540 300 for CME Anxiety Doming 25th,
highesat price for a Polled Hereford bull

Sheep. also are increasing in Mississippi,
vien moving into the rich Delta rerion be-
tween Memphis and Viclsbure where onci
cotton was the only crop, Farm value of

Missiz=ippi sheep in 1931 was 51,484,000, al-
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shetp have moved into the 17 parizhes com-
prising the sugar-cane belt of Loulsinna. A
few veurs avo they wers introduced in limited
numbers to keep down the Johnson prass, o
(st in the cane felds i.’ll'_‘.' Wi'te an umime-
liate success.  Instead of spending money for
labior, mechanical equipment, and chemicals
1o control growth of the prass. cane raicirs
nirw paul Lhe 'Jll'J'E:I to work. Thev el tho
grass and return a fir fit to the OWHETS, MNow
aboul 16,000 head of shoep
Louisigrn has numerouns show i rits of pure
bred cattle, But of more sienificance to
mrchi] cntile foudser= is the U, S E|I.|IIF|,"|'I|'I!|
of Agnculture’s Iheria Livestock Experimeni
statin At Jeanerette '
rincipal experimeénts in recent vears hove
been with Brahman and Angus crosses. Tesis
showed that crosshreds have a definite place
in the bepf-cattle industry of the Gulf Coast.
For exumple, in one test 15 firsl-peneration
Brahman-Amgus  half-hoeed Lot
reached a weaning weight of 434 pounds af
) FEleven purebred Aneu

252 davs of age
sievr calves required an additiona] month o

irive b,
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Hercvliord Mothers of These Croxsbreds

ever Sgw the Roma-Smmuano Father

MSarth Cheoling State College, Iooking for o mew beel tvpe to withstund the homid constal climate, invies-
theatiei] Colambila's Rome-Smuane breed, which ls [oured to heéat amd beks (papse S6). Colombds relused (o
sell @ budl bot oermitied argibcil inssmunntion,

The 15y
the feed lof
Jrofings,

Texsias Gulf Coast {rom
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of the countrv's leading purebred Brahman
herds, on the J. [). Hudping BEanch. The
herd, founded in 1915, now includes 1,000
Firoo] oW s I the Hudeins office i3 mounted
thet hiead of the fomaons 1.||-||| sire, Manso,
which established o linge of beef-tvpe Brah-
muir, with short, stocky lees, wide rump, fatter

bietter beel cofformation In zeneral
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King Ranch Developed Only T,
Breed—Suanta Gertrudis
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been Itz development of the only
beef rattle breed In the United

Robert |, Kieberg, Jr., nnd have
developed  Santa Gectrudis cattle over imore
than a quarter of a century, Lo ne el climatic
and grazing condifions of Guli anil
other semitropical and I:'|f||il 1| areas

The bireed {0 g oross hetween
Brahmians and ‘HI“urIw s Alber mitch mlen-
=ivie efiort, wpll of this mixed parent-
AL r'.ul.r.-ni was branded In the fall
of 1920 and A selected bresiding
herd in the sprimg Monkes showed
he could pass on to his calves his fne beed
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in Gull Coast conditions.

With Monkey as the sire, a scientibc pro-
oram of inbreeding and ling breeding was
carriéd on until eventually the breed waos
eetabilishesl —symethine guoite different from

n mete crossing of Bralman and Shorthorn
bloodd, Today 90 percent of some 65,000
head of cattle on the hang Kianch carry Lhe
o] of Monles ||:. Wiy ol 150 wins. andd
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110 Sreal-grim f=irts

The firss pehilic muc
Hon of Santn Crertridis
taills dliedd not take place
until November 10,
1950, Twentv-nine
ulls were  sald for
S0 000—an average
price of 53414, Nine
nf the animals went o
Cuha The rest were
purchazed by Florida,
Fexus, and,. Louisiana
citt bensdmn.

Among other contri-
butinns fo the caittle
industry, King Ranch
fuiis |Ii--.'1|1r|-|| in  the
development of rrasses
N its grem. It was
pmonE the first o in-
trowluce  Rhodes
irom  Rhodesia.
il s the et
bor the région, nlthough
recentdy it has  been
aliacked by 4 deadly
scile (pame 47). Two
new  grasses are doing
extremely well, becauss
the scale has  neves
damumpged them. These
are King Kuanch blue-
stlem and Alebers

Frass, shpnht varutions

of  athe
veloped by accident,

[he ranch’s famons
"ranning W brand (page 21 was reeristiored
m (560 It was picked beconse
couldnt alter the flowing desien easily. Va-
QUEr)S SHY matkings on the coral ‘-T'I-.l.l'.-'.' i
pired] the desien
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pally Hereford country,  Shorthormn ranches
like that of Carnway & Sons, at De Leon.
of Aberdeen-Angus ranches in the southwest-
ern part of the Stnte gare notiable EXCEINNS,
But the whitelfaces sutnumber g
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rrass
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spocies,  de-

rust lers

| others.
Ranching DDe Luxe at Flat Top

LY the purebsed Hereford ranches 1 visited
none was more fmpressive than Flat Top
Ranch at Walnut Springs. in Hosque County

| cattle showplace, Tt stretehey over 17000
ncres of semipramie country, with live-onk
trees crowmng the low ndees to relieve the
monoslony of fat lond and, more prmcticial,
o aliord shade to the cattle

Fere 850 purelred brood cows and 15 prize
bulis ledd a contented bie, s |-i-t_|:|--;| i
recent Hollvwood flm entitled YLone Siar
Roundup Charles Pettit, the awner. @

derth Mabbsnibid

First Come First Served

How many of the 11 -Spotted Polund China plgs in this Titter will wwow N
Lo become ham and bacon 7
beiore weanine | gpge X251,

A third of the pigs born (o the United Siates di

former Dallaz oil man, has spent a fortume
in the erection of a palatial ranchhouse, paved
rogels I wiler system based
on an artificial lake, amel a modern  auction
L. The barn. bullt fve VEATE Aun, his
EYVET |II::1.'II I."-il"-l:! IE =10 :..._';1.'-|'!'|-_- HIreemenls
have taken care of all the animals offered for

sale in that period.

concrte hridoes.

Here, as on other ranches, T noted with
some dismay Lthe scarcity of horses

Wi aperate. the whole ranch with only
seven horses,” William B. Roberts, the 1|';.LII-

ager, told me. “We saddle them and put them
m a triler trock nnd haol them (o any point
where they are needed to work the cattle
s requires only o few horses, sgves then
work., saves the cowboys more, and s an
entirely efficient operation.

Ardmaore, Oklahoma, les at the southern
end of a strip of territory loosely defined as
“Hereford Heaven,” which stretches to within
a few miles of Ada. The nome wae coined
Il_'- H DEWEDADerGEn who was rlesa r|'r||||u_ 0 Tovir
through the regsion by members af the Olkla-
homa Hereford Breeders' Association



Three Little Pigs from the Tall Ciorn State

v [armers, olil iloezerel goes, “buy more land 1
more o, 15 by e lamed, to pakse mone comn, elc
in modest pumibers, bul,. eombaned. they wede [ego b
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In Ardmore T encountered i AERLEEE of Here
fortl enthusiasts who piloted me aboul part
af thiz strip to st 8 half-dozen ranches

Hereford Heaven = rolling Bmestons coun-
iry with mutritious native bluestemn grass
showplace of the aredg the Turner Kiangh
owned by Roy J. Torner, former Governor
of Okkthoma, seven miles east of Sulphur, The
raitelired herd includes 450 brood cows, and
a commercial herd is about the snpme =iz

'he Turner herd, onpe of Amenca's fmest,
wns enriched in 1937 when Mr. Turmer pus-
the outstonding anmmols b
the dispersal sale of the world-famons Haz-
leti herd near Eldorade. Kinsas. Robert H
Hazlett, who dig! i 1936 in s Sikh YVIOGT,
was the outstanding Hereford breeder of his
peneration.  His ST

Clhasedl morl ol

entries consistently won

rilbibons al the Natlon's
ledding livestock
His prize bulk
were imcorpioriled o
it Turmet herd, and
he shrewd, carelul
breedine methods em-
oved by Hpzlett have
CotTinuel

th

SIHIWS

Bt
siperiarly

nimerical
of Here-
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William (3. lavisson
The Judae s one ]
the lirgest Aberdeen
Angus Taisers in the
countiry aml operates
a  10.000-acre ranch
citsiide Ardmore.  He
sty crlia his chiarges
“Anmis anmetls m Here-
ford] Heaven,''

| wvisited hiz ranch
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when no one wos look-
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(O lnhoma A, & AL
at Stillwater has made
Inrprorbant contriu
tions to the livestock
indupelry Ay
the -
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20000 head early in tippuished Dean W
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[t5 T
cover a wide

range, inclhoding inguiries mio the feedine of
hvestook

Hlzenrd.

fiseases of cattle, sheen, and swine,
hreeding tests, pastore lertility and impeove-
ment, amd kindred subjects.

With the cost of

iests 1o find n cheaper
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in a synthetic substitute are under way,. Ured
mantfactured] by E. L du Pont de Nemowrs &
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rottonsesnl cCake
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hias béen the subfect of much
perimentation, 11 is a chemical combination
of mrmonis and carbon dioxide, formed ondes
high presaure and temperatore.  DUrea
in nitrogen, which converted into a form
ol protein in stomachs ol st anid sheen,
Oklnhoma A & M. maintaing o show herd
Merefards, Aberdeen-Anpus, and  Shor-
Four times an A, & M. steer has won
rrwmd! championshin at the Internationnl
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Cage Brundmg Is Less Exciting but It Saves Time and Avoids Injuries

Brmgen Jers, commion snth the ald poeoinge and thi
caice-here demonatealed on ik . Hudinn
the chute into the coce, then fHipped over an (s alils
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with a Heretored, i i 1111

m 1937 and 1946 with Shorthorns.
(n my way -east 1 stopped 0 at the offices

American Hereford Journal in Kansas
ity to chat with Don B, Orndoff, its editor,
The tremendous interest in beel caltle today
B reflected in the size of thal magnzine,
'he 1951 Herd Bull t=sue of 1he _[:-'.|rr'.||
iny  beel-cattle publication  ever
with itz total of 940 pares. Thizs is
[36 pages lareer thon the 1950 edition,
Uriving through the Middle West, | passed
i b feed lots in [llinois,
Indiana, and Chio. Some are operated on a
Ut Lhete ar with
those of the California Cotton Of] Corooration

in Los Anpeles
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This firm operates two cattle-feedine vards,
where calttle are fattened for market. with i
of 13,000 head. Cattle con
only from Caliiornin but from most
Western ran slRtes

Feed 5 mixed mn an nutomatic plant where
oite man, with the aid of hydraulic valves and
electric switches, controls ingredients for mix-
ing more than 300 tops of feed o dav.

Alter the feed i3 mixed it is conveved 1o
finfshed bins where it = accurntels
wiighed o put in specially built feed trailers,
which dostribate it to the cattle, They are
lefl on feed from 90 ta 12 -

If'l '.lll:il-:.l'.;'.l. CEnier ol e I:I-E':II-|I-|- !'II':
dustry, | visited the Nation's largest
_"-Il'J:- and the countryv’s largest AL kinrs,
hondling of meat i itself,

Canacity

Pk

0 ay

i1}
=F i E_..
Their



||-,|

i =
L
L R il
s

—_——g

End Resulis!

These thive won first peiee in their group class yt Sun Anfonio Livesiock Daxposition lusi Year
rright to the peak o periectinn by
Taale witre coenbed and couts brughed {or the show nng

peas in o penl, they were |
lowa

Bul 1n thiz complicated nge sciehce has
greatly  incrensed the pumber of meat by-
prodducts until the packer today inds ot leas
ns much profil in the by-products a= i the
meat itself. The cushions we sit on, the soip
wir wish with, aome of the owdicines wi
are among the packimg idustoy's  nosiiood
products.

Armour mnd Compuny recently published o
list of some of these by-products, many ol

1l

which are made from matenals ontce theown
away ns useless waste. [is soap department
Il::_l_“I'Il."i. 2O0TES ||f .En.rlll'll_';; .'||'|I| "|'.'|r'il'||i'-; W] | "'I.:II'-

o=, ||I-||'l-.
atithzing in-

tailet, lnundry, industrizl
sraniles, liguid, and deodorant
eililale tallow anid grense

l,]:.ul']jt__ - SyTupy |i.__'LI_||:| liberated from
tallow, 15 a by-product of soap

Medienl Wonders from By-products

In the field of pharmaceuticals, glandular
products are  high i importance. | mi=nlin
comes from the poncreas plinds of onimnls
to treat diabetes; liver estract helps anemin
siffferers; thvroid s beneficial in cretinism.
From the pitwitary glands of hogs comes
srlrenocorticotrmphn hormome,  known [Bs
AtTH, (o treqat rheomaton] arthreitis, rhied-
matie fever, @it and asthma

Epinephringe  (sups radin b,

b s

JTTE N Mgl Aleiiedi EEifllkEiEbe Deerdsia G 11

Prime Grain-gorged Shorthorn Steers Raise Visions of Steaks and Roasis

Alike s

frvine & Thmm, commerciul [veders, ol Dhyvaiart,

to be isolated in pure form, comes: {rom the
inner portion of the adrenal glands mst above
the kidneys, It has proved effective in freat-
inge bronchis! asthrmo. in controlling whooping
cough spasms, and o stimulating the heart
Iy Lsc hes

Fitteen percent of American wool is “pulle
a by-product of the packing houss
It s usedd In soft-twist kmitting varns, bed
blankets, carpets, and rugs.

Woil fat recovered in cleaning the wool s
refined inta lanolin, base for ocintments

Flair from cattle, especinlly from the tails,
ity o Tanuigdiuce ol lIIIIl'li !'Ii]]l' i.'l-[ imat
tresses anil farniture ophodstery,  SNow
hise hair 5 corbsd and combined with latex
ns an upholstery hller

From- sheep intestines come stramads of gut

Wil

for ligatores and wviolin strings, Inlestines
PLESO AT UseO S CaAsInEs [OF =Rushpe.

Une of the chief ponfood by-products of the
packing house is glue. Bones find use as
combs, handies, chessmen, and other nowvelis
item=, but their chief wuses are [or geliting
vlee, and bone meal,

Years pgo it was observed that The packer
made use of every part of o pig but is sgueal
[iwlay the statement holds frue oven mone
forcibly, as additional uses for parts of all
chiscovered.

clnoehter animale  continue to he



Your National Gallery of Art After 10 Years

By Joux WaLker
Chief Cnrator, Natbonad Gallery of Art

ing the darkest dovs of the Cisil War

thee rebuilding of the National Capitol
continued; and it s under the shadow of
another struggle for survival that the National
Gallery of Art has reached its tenth anni-
VErSary.

Though danger menaces today, the Gal-
lery continues to grow, just as all over the
country tew churches, new hospitals, pew
schools, and new museums are being built,
These are our alffirmutions that we have not
lst faith in the ultimate victory of humane
ant Christian values,

Art can strengthen our faith in these values.
A serviceman who camé to the Gallery during
the war wrote in the visitors' book: “ Through
an understunding of what this building holds,
our lives will have more meaning,™

A conscionsness of the mportance of art in
human life persuaded the lite Mr, Andrew W,
Mellon 1o provide the resources to build the
Gallery and induces Congress each vear 10
approprinte funds for its mamtenance.®

ﬁ. MERICANS by nature are hopeful, Due-

Crreat and Growing Treasury of Ast

Originally the collection consisted of only
111 paintings and 23 pieces of sculpture, but
these works of art acquired by Mr. Mellon
were among the greatest masterpieces in the
world, The buillding on Constitution Avenue
was designed (0 provide five and a half acres
of exhibition space. Naturally Mr. Mellon
planned for a greater density of works of arg
than 24 tn the acrel  He had faith that the
heauty of the new buoilding would hove a
magnetic effect on masterpieces in other col-
lections,

He was right. Hefore the Gallerv opéned.
Mr. Samuel H. Kres pave his large group
of Ttalian paintings und sculpture, trebling
the size of the original donation. His giit,
s significant to the Gallery intrinsically
atiel wlso bechdse of its apportune timing, has
Lieen increased on several occasions by mag-
nificent additions not anly of Talian art but
also of other schools.

The Widener Collection, one of the finest
ever formed in America, was the pnext dona-
tion.  Later Mr. Chester Dule sent the Gal-
lery many of his distinguished and brilliantly
chosen paintings, principally of the French
19th-century school; and Mr. Lessing .
Rosenwald  assembled {or the print  depart-
ment A superlative collection, o donation
which has steadily grown, Others have given
urtil the paintings and sculpture alone in the

permanent collection now number more than
ten timés the original 133 objects

Thus in a decade, 1o quute Emily Genauer,
art critic of the New Vork Herald Tribmme,
the National Gallery of Art “came into pos-
seasion of a collection which ranks it among
the top three or four museams in the world. "
And of this collection the Natlonal Gallery
has purchased only two paintings, hoth
American, and both  bought with  fumds
donated for this purpase by a private indi-
vidual. Al the other works of art have been
wiven,

Probably nowhere but in America could
this have happened, Collecting here has not
been the same us elsewhere. None of the
principal donors to the Gallery hought works
of art with the intention of leaving them to his
heirs: and, even more remprkable, nll made
their donations while still able w enjov their
works of art, The preatest collectors in
America have looked upon thejr treasures as
being in temporary custody, destined from 1he
beginning Tor public benefit,

Taxation seems (o have ended the ern of
great private collections. Tt is of immense
significance, therefore, that the Samuel H.
Kress Froundation has assumed the responsi-
bility individuals find aslmest impossible to
undertake—that of boving works of art for
pathlic museums.  Through an  imaginative
nmnd carefully conceived plan, the Foundation
miends to extend the benefits of art 1w
regional galleries throughout different sections
of the country.

The basic aim of this unique philanthropy
his been stated by Mr, Rush H, Kress + as the
development through art of “a deeper spiritual
character on the part of our coming genera-
thoms."

Newly Acquired Paintings Reproduced

During the last five years the Kréss Foun-
dation has acruired many of the outstanding
mastorpieces still available. More than 130
examples of painting and sculpture and some
1,300 medals, plaguettes, and small bronzes—
all from these acquisitions of the lust few vears
—have recently been shown at the National
Gallery of Art in honor of its tenth anniver-
sary (page 75), A selection from thic exhibi-
tion is reproduced to accompany this article
(pages 77-100).

* Soe (00 Masters in o New National Gallery,” by
Kuth ©). McHride, Naroway Grosmariie Maoaiisi,
July. 194¢

T Brother of Ssmuel H. Kress and vice president of
the Foundation,



A Smudent Pamter Comes a Masterpiece to Learn How the Master
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Only collectors, curators, and dealers can
the difficulty today of bringing to
rether such a colleciion, On several occasions
somecne has suid to me, 1 paid x millions
il |||-_||.|_r- |'||r my ciollection, Ll | '=.‘.I_'. Lo
much?" And because of the high quality ol
his works of art, 1T have honestly roplied,
Lrive the same amounl of money  and
| could under present dircuamstanoes,

peepmbile o |.ir'_|i|_-._r.'.|l|l_' aroiy ol |-.Li5|tir::- Al

replize

i
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acpture,

Examples by the Old Masters of secondnny
quality are easy to buy, but today master-
pieces are so scarce a3 to be literally priceless

ol ondy have most of the important Colleg-
Lions eéntered muoseums: nearly: all European
countries have restricted the export of sig-
nificant works of art. Thus, while American
musetins have increased in number, there is
and less for them Lo -'.I.I|l}i5-'_"

In Lthese difficull cireumstances Ar. Rush
horess and the trustees of the Kress Founda
Lion Tuve acted with wisdom and speed. They
|'.I'.|, niglecied no -l||illl|'||.-|.i-'.l'. La _5.|'.I| ELi
Amernca s store of art,  Foroexample, during

thie winter of 1950-31, an emissary Hew thret

II"‘I'

thietr fechmgue
nainlings, hul only o lew can be sccommodaied
the wrstinals

EIEEICED

0 pictore of a crumbling strocture pear Bome painted

EgeagiliE 1A i o i

id e

Washmgton's Mational Gallery of Ar
o prevent faking, coples must

]Il'l Thielms TieAtls et o] ldes ' 1 i
abaut 1700 lw Hubert Robert (poge X715

times from America 10 various parts of
Eiurope to brine back only four paintings, bul
each 15 of Immense stenificance

One, “The Attentive Nurse,"” by Chardin
15 reproduced (page B3). It was purchased
iromy the artist in the 18th century by Prino
Liechtenstein  and  rematned i the
ticn of hig fomilv until it was flown across the
Alntie last winter

A Switeerland iz stll a free market
woarks ol art, Lhe  most
masterpieces were acguired  there
these, particularly fascinoting is the Dimes
“Madonna and Child” {rom the collection
lormed by the Géerman industrialist, Baron
Hetnrich Thyssen, ot Lugano. The reverse
of this panel 15 reproduced (page 9d4). i
chiows Lot iz daughters flesing. like

i laeg -

LT
partnnt
Amdng

e Ol

ang his
elegant refogees, from what appears (o be an
atomic explogion over Sodon.

The sreatest sinole COUp made ]-_L' the Kress
Foundation, however, secured the paintings
from the Cook Collection, panels and can-
viises Known 1o generations of connoisseurs,
at Richmond, on the outskirtsof London, Be-
fare World War 11, Sir Frandcs Cook sent his
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Guests Crowd the Gallery on Its Tenth Anniversary to See g New Collection

'_|_|||_ csalional Galler
Metfbon Losy March 17
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el smat hroneds from the Somue] H. e
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impartant  peiures Lo
safekpepmng Chis dhipment
[dmos or circular  painting, YThe
Adoration of the Magl,"” by Fra Angelico and
I'ra Filippo Lippi (a supplement to this fssue)
i work that would stand amotg the greatest
mutsterpieces o oany gillery,
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Circulor Paintimg Maoarks g Crossroad
r

The tondo = a climax of beauty, g sume-
nuary i itself of the whale evilutiog | e
[talinn schools of painting in the 15th cen-
tury. For it stands at o crossrooad of art. The
old style, the gay, colorful, falry-tale painting
the Middle Ages, = ending in an out
burst of splendor, and the new style, scientifc
tnobservation, studiocus in anstomy and per-
speciive, realistic in its portraval of life, is
beginming its long development 140 ).

After the war all the paintings from the
Cook Collection were crated for reshipment to
England. It was an unforgettable exper-
ence in 1947 to e in the vault of 0 New York
warehouse the llood-ft radiance of each pic-
ture as e COVEDs wWele I"'i'.'llll'--l'll LRI 51AL I-...-

oz i 3 - WL ey : -
Bl pACKIng coses [or inspection hy representn-

§ [rdEe

Inonded & devade aen with |
It received prjoehe
Fourilution n New York, Hen

Anclriw

amds and art works given In
paintinge peulptnn
mt thit LHrst night's

ol the Fpundatiion

L

Higsh MoTecx vire

Uves if the hress Foundation amd the Na-
tional Gallery of Art

The negotiations between the owner and the
kress Foundation were complicited,  Sales 1o
milsedms In Heitain have certaim
advantages, aned this is a further hardzhip Lo
American bovers, [t seemod several times as
if all the paintings in the Coalk Collection
wianld leave . However, each

LyTeat by

vineerica lor goodd,
time, at the last moment, shipment was post
ponedd;  And ultimately a nLmibnes
paintings were ' Foundation
[tom S Prancis Cook.

Besides the tundon, foar of these Cook Col-
iection  pictures are reproduced. In  the
‘Calvary™ (page. 783) a band Henais-
sance mervenaries, their armor glinting, thei
doublets and hose strongly patterned, acl out
thelr triumph at the foot of the ¢ross.  The
Iruculence of thelr gestures and the violence
of their movements convey the almast brutal
force of Slenorelli’s stvle and explain the |
found attraction i exerted [or Michelangelo

By contrast, the lady painted by Sebastiano
del Piomba i= the epitome of Renaissance
chitrm G2 [nscimating is this

ATEE
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portrait that the subject has been traditionally
corsidersd the mast gifted woman of her time,
Vittorin Colonna. A herseli and the sub-
ject of gome of Michelangelo's finest sonmets,
she was a center of the literary life of Bome.

There 15 an old inscription in the lower right-
hand eomer which reads V. [Clolonna,”
hut can we rely on its accuracy?®  In an his-
try we live in an age of skepticism, and there-
iore we have labeled the pointing simply
“Portrail of a Young Woman,”

Alessandro Alberti was painted In Venfee
at the age of 30, savs the Jetter on the table
(page 88). i:“-u't as g historical personage
he s a nonentity, What we want (o know is
the name of his brilliant portraitist.

X-riyvs have given us useful imformation
aboul the orginal appearmncee of the fourth
Cook Collection painting reproduced (pages
95 and 105). This fairyv-tale scene of Y51,
George and the Dragon,” generally considerad
the masterwork on panel by Giovanni Anionio
H‘um known as Sodoma, had when acquired

a flowery meddow in the foreground.

X-ray shadowgraphs showed that some
*qll.ll:‘ﬂmiﬁh collector had carefully buried under

repaint the remains of the dragon’s prévious
meal, apparently esten just before the urrm:l.l
af his lE:El course, the Princess Cleodolinda!
The picture now appenrs as orginnlly painted.

How Puris Looked When Amerien Was
Discovered

Rome piciures among the recent additions
tir the Kress Collection came to Americn when
pxport restrictions were less stringent.  As jm-
portant . in  French painting as the Fra
Angelico-Fra Filippo Lippi tondo in Italinn
art are the two panels attributed o the
Master of 3t Gilles, so called from the two
paintings by him in the National Gallery,
London, representing scenes {rom the legend
of 5t Gilles, These are documents precious
not ool for their intrinsic beauty but also
becanuse they show certain sections of Prris
as they appeared about the time Colimbus
discovered the New World.,

The first painting represents  The Baptism
of Clovis" by St Remy (papge 90), The
scene, which actually took place at Reims,
is shown as happening in the Sainte Chapelle
in Paris. The artist has taken liberties with
the interior, combining details of the upper
and lower chapels, but the porch and the statue
are familiar to countless travelers as belong-
mg to the lower part of the building. The
Gothic section of the Palais de Justice, seen
outside on the left, has been laced.

The second panel shows an early view of the
facade of Notre Dame (page 91). 5L Remy
stands on the steps of St. Jean Le Rond, which
1= no longer in existence. The Gothic build-

ing on the right was parl of the Hiotel Dien,
otw of the oldest hospitalz in Paris or indeed in
Europe. In the middle distance is the quay
of the Seine, and the tower apainst the sky
probably belonged to the Church of 5t
Lepevieve, which actually stood mive to the
east, H.u_l]\' damaeed lw fire In the 18th cen-
tury, this region of Paris, except for Notre
Pame, is um:rly changed today.

An Artist Interested in Music

Other paintings among  those  reproduced
give us ghimpees of the past.  One, represent-
ing “Marv Queen of Heaven” surrounded by
a choir of s, 15 by on anonymous artist
known as the Master of the St Lucy Legend.
He must have been ns interested in music
as in puinting, for he haz carefully depicted
many of the musical instruments known in
the 15th century {F'&ﬂ!‘ 100).

This artist used color in 4 musical way,
[or the angels’ fobes. like chromatic ¢hords,
form together a polyphonic harmony of hues;
Though apparently trained in Flanders, he
was probably active in Spain, as the panel
came from a monasiery near Burgos,

Anothtr painting (page 09), also {rom
Spain, uses the subject of “The Marriage
at Cana”™ as an excuse, it would seem, o
depict one of the imr.rununl dynastic muor-
riages of history. This was the wedding oi
Juan, Prince of Asturias, son of Ferdinand
and fsabells and heir to the Spanish throoe,
i Margaret of Austria, davghter of Maxi-
milian 1, Holy Romin Emperor,

How much, ope wonders, s the woebhegone
expression of the groom related to the cere-
mony?  Perhaps he hid dined too well, or
perhaps it was the appearance of the bride
seated beside him, surely one of the ugliest
an record, High hopes were placed in this
union of the major powers of Eurcpe, but the
result was disappointing, for Juan  survived
hiz marringe by only six months,

Robert Louis Stevenson, writing of Sir
Henry  Raeburn's  painbings, says: “These
portraits are . . . a picce of hiograpbhy . .
rmcier than many anecdotes, amnd more com-
plete than many a volume of sententious
memoirs.” Could words indeed describe a
Renaissance woman of intellect as adeqguately
as she i< embodied in the portrait of a voung
girl (page 89) with bulging forehead, high
cranium, and wan complexion?

Thiz panel, attributed by mpny critics to
T.Ennﬂrrln da Vinci himself, is thought to rep-
resent Heatrice o Este, who married at 1o,
umdertook a vital political mission W Vendee
at 17, and was the friend of such geniuses as
Leonardo, the architect Bramante, amd Bal-
dassare Castighone, diplomat and man of let-
ters. With her hushand, Lodovicon Sforea,
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Your National Gallery of Art After 10 Years

she wove that delicate fabric of ntrigue which
supported his suprenwcy at Milun, At 22
she was dead, and with her death diss=ter

pursued her husband until, as n contemporary:

write, evervihing fell into ruin, and the court
which had Betnn Jovous pu.ru.dj-_u: wis chunged
into a black inferno.

Early Atlas Shown in Painting

An equal misfortune overtook with similar
speed E.ﬂrdinul Bandinello Saoli, Some himt
of this appears in the painting by Sebastiano
del Mombo, signed un::I dated 1516 [page
79). The melancholy Cardinal seems be-
mused, his eves rimmed and sleepless. The
ngure leaning forward on the lefit whispers,
while two geograpbers discuss some  point
connected with an open athis, perhaps the
unlucky war then being waged by the Vatican
against the city-state of Urhino,

Less than a vear after this group portrait

wis completed, Cardinal Sauli, opposed to
this senseless amd costly stroggle, was impli-
cated in the plot of another cardinal to poison
its instigator, Pope Leo X, The conspiracy
failed, Sauli wis confined in the lowest dun-
geon of Castel Sant” Angelo and, though
shorthy afterwards released, died within a few
munths,

Un the Cardinal’s white cassock appears a
v, So well drawn and shaded i this insect
that the guards at the Gallery are constantly
an the alert lest some visitor try to flick it
from the painting (page 102), Such a touch
of illesionism i= rore in 16th-contury Ttalian
art.  Perhaps the flvy was added to st the
taste of this Coardinal Trem Genoo, o oty
i close contact with the Netherlands, where
priists delivhted in such effects,

A hundred vears later the same city, Genoa,
was a temporary residence of Sir Anthony Van
Dwvek, one of the greatest Flemish artists,
While there he painted the local nobility and
among them several members of the Spinola
family, One of these wias Polyxemn (page
861, d:m;;hm of Ambrogio Spinold, the gen-
eral who so o gracelully receives the kevs in
Velasgquez' padoting of the “"Surrender of
Breda."”

As Polyxena wears a Flemizh dress, she
may have been painted at Antwerp aiter Van
Dwvek’s return from ltaly, In the 17th cen-
tury, society and art take on a new inlerna-
tionalism,

The interchange of artists between Taly and
the North alter 1600 became, in fact, so
common that it is sometimes difficult o de-
termine not only the attribution but even the
nationality of a painting,. The portrait of
Bishop Alvise Grimani (page 87), for ex-
ample, was at one time attribated w Van
Dyck, but is now recognized to be by Ber-

101

nardo Strogzi, known as [ Prete Genovess,
or the Genoese Priest,

Though Stroezi took vows az o Capuchin,
he left his monastery 1o support his mother.
After her death he refused to return to monas-
tic life and was condemned to thrée vears
imprisonment, He escaped and fled to Venice,
There hiz lost voeation proved no handicap
to his work for the Church, and during the
last I3 vears of his life he turned out numer-
ous religious paintings.

Paintings offer insight not only into the
character of individuals but also into the
apirit of cultures, Contrast, for example, two
pictures which may even bave been painted
thet sameé wvear, around 1360, one m Italy
(page 77), the other in Flnuderﬂ (pags £3).

Titian reflecis the upu'i&m:e af 'q."cmu:, ol
the Renaismnce where man 5 the measure of
all things, nnd the refined satisfaction of his
senses an ultimate purpose of art.  DPieter
Bruegel the Elder, on the other hand, Hved
beyvond the Alps in a country swept In the
anguish of reform, where the soldiers of Alva
with fire and blood were trving in vain to re-
jorge the lost unity of Europe. This world
15 more like ours. T “Landscape with the
Temptation of St. Anthony Abbot,” the war-
fare in the skies and the evil things on the
pioand seem a preview of that Armageddon
we fear today,

Paimnters. Played Tricks with Time

The paintings in the kress exhibition extend
in dote from Giotto o Ingres. from the 13th
century to the 19th. Among the mast im-
portant 15th-century paintings to come o
America = the small panel by Benozzo Goeoli
(page 971, Medieval and Renalssance artists,
refusing to be Hmited by the fact that a pic-
ture can show only one moment in time, often
represented =severnl scenes of 4 story inoa
single composition.  So Salome donces in the
fureground, and, as a consequence, John the
Buptist i= shown being decapitated on the
left, while in the middle distance Herodine
receives the head of the Saint,

The scene has the intensity of high tragedy:
salome dances with a lithe insouciznce; Herod
Antipas, enthralled and aghast, grospe a knife
atd touches his heart, a wonderfully apt ges-
ture. Each courtier acts a different role.
The sycophant at the end of the table Jooks
awny! the older man turns to the King with
a glance of sorrowful pleading; amd the yvoune
dandy on the right stiares at Salome with cold
but possessive passion.

(H about the same time i a panel by a
northern artist working in the studio of Simon
Marmion. which likewise represents more than
one event in a single picture (page 95),
Here 5t. Benedict i< shown sending 5t, Mauruys
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TESSE RICHARDSON TILDEBRAND

las8—1951

'\’\ T profound sorrow the Bodard of Trus-

tees and Officers of the Natimnl Geographic

socivty pecord the l.||'1l!|. o Seplember 15,

1951, aof Jesse Richardeon Hildelbrand senjor
Assistant Editor of the NaTmoxar GeEocrariai
Nl Aacaring

[he Sacu=dy

1930 and a Life Trustee ol
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He was g brilliant writer aon The Mpooicane's
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Lt

staff from 1919, a' keen and sympathetic ob
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]

I 4 .
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server Of bunan sl n

seeker {or accuracy,  Dhrooghoud
loynl, efficient service to The Society's jour-
mitl hegove wonstintmely ol the: riches of a
Ll by redcdimg and
He was 8 scholarly lover of the finest in lltera-

lure and music, as his extensive privite collec

el e witle travel

tion af books and phonograph records attests,
Editorial Staff of the
MW, Heldelaraned

| practicing newspaperman, rising

FRelore fning  tha
Natimal Geographic Sociely
had béen
ind drnmatic critic on

fimey Lo

[Eopem
the old Washington
feature writer on the Washineton £

Iﬁllr.lllr- ! ]1

VOUTEE  DEoTieT
|_'l|'i|llr'i1:r .|]I|]
ErIn
sa for three vears lectured on
applied geppraphy in the Schoal of Foeredsn
service, Georgetown University, Washington.,

Able, gracious. modest, and fnir-minded, he
wom  the respect and admiration of all
He was gver ready 1o shar

ltehien the burdens of his [riends.

his
and
His A

i
Cobleaoipes

ing 18 felt as a personal loss by all who were

associnted with him,



The Spothght Swings to Suez

By W.

5 OUT of place as a canmel on the ocean,
i stagoing (reighter crosses the desert,

Invisible to desert folk two or three
hundred feet sway, the man-made waterway
shie plies is one of the most important on earth.
Lhe .ELE-vmr-uld Suez Conal through Egypi’s
golden sands.

Even long-visioned Ferdinand de Lesteps,
the Frenchman who brought Suer into
being, woefully underestimated its possible
usefulness, At best, he thought, lhE short
cut cleaving the land bridee between Africa
and Asia would serve only a few hundred ships
A Ve,

Now in a4 typica] vear some 11,700 vesaels
Iy the route, bearing more thun 72,000,000
ong tons of cargo and paying nearly $80,000 -

000 in transit fees—6.200 more ships  and
43,000,000 more tons than the Panama Canal,

"To open the esrth to all peoples’—this
wits Lie Lesseps” conception of the waterwny's
purpose as expresed in his favorite Latin
phrase, Aperire terram gentibus.  The heroic
statue erected in his honor at Port Said seems
cloguent of that intention (page 114). Of
late the giant bronze figure hos locked down
upomn scenes of disorder and tension as nation-
alistic Egyptians claimed the right w replace
British troops as puardians of the canal,

Flags of the World on Parade

Until Egyvipt's abrupt scrapping of its 1936
treaty with Great Britain turned the Suez aren
imto an armed camp, one could stomd peace-
fully at the Mediterranean entrance of the
camal, on the stone hreakwater near De Leeseps’
stafue, and watch the parade of ships move by,

'l.]fLEti I have used that vantage spat fo conint
the: vaned flags that flutter from sterns of
paszing  ships—yproud passenger hiners, rust-
splotched freighters, and long, henvy-laden oil
tunkers. All peoples were benefiting, far be-
vond e Lesseps’ dreams,

This Mediterranean-to-Red. Sea  channal
sconped through Egyptinn ssnd and marsh
brings the raw material-rich Fast closer to the
industrial West by the length of 4 continent.
A voyage between Londom and Bombay wvia
Suez is 5,100 miles shorter than the old
seil route Inoping around Africa’s southern Lip.

Maney saved in moving billions of barrels
of ol from the Persinn GGulf and Sawehi Arabio
helids alone has totaled more than enough to
pay the bill for the canal’s origingl cost

D¢ Lesseps' success in finally giving sub-
stance to his dream was due in part to horse-
manship, marksmanship, and macaroni!  All
three had 8 bearing on his long friendship with
Mohammed Saud,

Ruserr Moore

A= a vouth Mohammed Said was [nt. His
father, the sinewy Mohammed Aly, often pui
him on shart rations anid strenuous exercise.
Hungry. the youth visiterd his friend De
Lesseps, then a consular officer, and  filled
his stomuch’s vuid with goosd macaroni. The
French official also taught him to ride.

The marksmanship incident came [iter,
after Mohammed Said, grown (o manhood, had
heen named Viceroy of Egypt under the Turk-
izh Sultan. A display of accurate target-
shooting I:g.' e Lesseps gave him his golden
opportunity.  He told the admiring Viceray
of his ambition to build the canal. His friend
immedintely pledged support.

Cunal Board French-oontrafled

Khedive Tsmail, successor to Mohammed
Said, likewise :-uptmrtnil the project, and i
wis thiz free-spending ruler who playved host
at the fubulous entertainment hEI‘ﬂJﬂIHE the
canal’s opemng un November 17, 1869, The
French vacht L'Aigle, with Emprei;—: Fugénie
of Frunce aboard, led the grand inaugural
procession through De Lesseps” ditch.

When D¢ Lesseps had brouched his ambi-
tious plan; London at frst had opposed it, and
the shares he offered failed to attract many
British investors.  But Queen Victoria's Prime
Minister, the astute [Msraeh, recognized the
mistake and successfully  repnired 3t Six
vears afier the canal's completion, he bor-
rowed 220,000,000 from the Rothschilids to
buy far Britain 176,602 shares offered {or sale
by the bankrapt Viceroy Khedive [smail.

The camal is owned and operated by a cor-
poration called the Compagnie Universelle du
Canal Maritime de Sues, incorporated  in

Egyvpt, Its 32 directors meet in Paris. They
include 16 Frenchimen, who relain nnent
controlling interest; 10 British; four Egyp-

tans, a Netherlander: and (since 1948) one
American, 8. Pinkney Tuck, former 17, S
ambassador to Egyil.

By the Suez Canal Convention of 1888, the
present waterway is “alwiys to be free and
open, in time of war as in time of peace, to
every vessel of commerce or of war, without
distinction of flng.”

When e Lesseps gained his original con-
ciegsion, he E-Efllrﬂ-ﬂ a lease for 90 vears. In
normal course, Egypt would he due to gain
full control of the canal in 1968,

As ships grew bigger, there was a constant
demand for a wider, deeper cut than the origi-
nal “ditch in the desert,” 72 feet wide and 26
feet deep. Souealing dredges poured out tor-
rents of mud 10 keep up with requirements,

By Waorld War 11 the channel’s width had
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Suez Canal Divides Continents, Links Seas,
Saves 5.1 Miles Londonsto- Bombay

Colled “juenlar vein of Emplre,” the sia-level ditch
I« 100 miles e mied an avernee 198 [eel whle, 1n
1950 it carmed 72600000 jong lons ol argy, mOne
thian 214 thret as much as the Panams Cutig] bat feos
than the Great Lokes' Soo Canal. Ferdinand de Les
sepm Dpened e channe] m 1860 after 10 vears of
digeing:  Last Chiolsir Egvpl demanded that Gaoeat
Britmin, gunrdinn of the waterway, withdruw her
troope, but London minloreed the tinol zone with
men, planes. ond warships, Clashes followd

been expanded to 108 feét and the cut desp-
ened too accommodate vessels with a draft
up to 34 feet.  The Canal Company has since
been pushing an even larger expansion pro-
gram to handle the greatly increased traffic,
purticularly behemothlike ofl ankers.

Diredpers have set about deepening the chan-
nel by another 20 inches to handle ships draw.
ing up to 36 feet of water. This alone n-
volves removal of 8,500,000 cubic yords of
carth and rock.

Suex never sleeps,  Admindstrators, pilots,
and workmen operate in shifts.  Ships move
in both directions, day and night, passing in
wide spots aiforded by Inkes. Even so, deluys
persist,  Ships with dangerous cargoes and
those carrving roval muil have priorty, Thoese
lncking priority must halt,

New Byvepass to Speed Canal Trafhe

To remove the no-passing bottleneck of ‘the
35-mile stretch between Port Said and Lake
Tim=ah, a new seven-mile bypass has been cut
near El Qantara, A tunker mooring station
in Lake Timszh has been deepencd.

In pre-canal times there was no Lake Tim-
sah—only a marshy depression. When the
northern section of the canal was completed
anid Mediterranean waters were let m, the lake
malerialized in five months. The town of
Isminilisn on its shore. and the pardens now
blossoming in the desert sands, also owe Ltheir
existence to the canal.

Port Sald, at the Mediterranean entrance,
and Pory Taufig, on the Gulf of Suez at the
sottthern end. lkewise are offspring of the
walerway, But how they difter!

Ta ships, Port Taufig is no port, for they
protise anly briefly here for pilots,  Port Said,
on the other hond, is ns mternntional a spot
as one cin find,  In its shops passengers may
buy goods from almost any port om earth.
Hawkers on bobbing bumboats display o va-
riety of cloth, rogs, jewels ("all genuipe! ™),
und all sorts of pewgaws (pages 108-109).

Picturesque arposies glide through the canal
heside (rim modern ships, They are lateen-
sailed craft of the Eost, winged with tall,
plumelike, tilted szils, When winds fail, their
crews harness themselves to lines and tow.

Before the biz conal conld be dug, iresh
witer hadl to be bronght to the site for work-
ors. 1t ook four vears to dig the Sweel Waler
Canal, which brings Nile water eastward to
Ismailin. There it forke to extend north and
sauth along the Suez Chinil route,

In building the Sweet Water Canal, work-
men found plenty of evidence that they were
not the hOrst to construct o wilercourse
through this section of the land. They came
apim  long-forgoiten channels in the natural
depression, called Wadi  Tumilat, which
stretches between the Nile and Lake Timsah,

(Caniinteed o fage 175



[ike a Ruled Line, the World's Longest Man-made Short Caut Spiits the Sinm Desert
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Without the Suer Uanal, Busthng Port Sad Would Be a8 Bare Sandspat



Bargaining Bumboars Besicge Vessels Moored ot the Mediterrnnean Entrance

vz stuy ghoard during short stops, Egvptions row out In Boating stores and affer ow

riental rugs.  Most water luxis Deee Gr i, a¥ possengers D)
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His Dream Came Troe. De Lesseps Stands in Pord Sard at the Hesd of His Coanal
With nn enginecring experietce, this Frenchman planmed, promaotiéd, s L B wraletmray He tulksd Tur-
P T i into givine orki of way ] four yvenes issed bolore he rabsed the capitsl,  Sueccessiul @ bk

Si=F. Be failed when bhe tackled the miountain.blocked. fover-ndden Istimios ol Fa
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An Arah Dhow in the Galf of Suez Calls to Mind the Canal’'s Age of Sail
Sieam had not won the seaz when the camul opened in 1869,  Business was w0 slow thal it owner Taced
el New the Fronch-contrillis] Suer company 15 bulocsly el gross shemdngs in 1950 esteedisg 530, 000008
['he Hrivish Government owns almost el the 200,000 shares, incleding o block bought from Egypts bankoupt

riler by Prime Minsster Disracki (puge 105)

Unlike De Lesseps” big ditch, which cuts
the isthmus in virtually a strmght north-south
line, earhier canals were linked to the XNiale,
History indicntes that the frst of these may
date back to the reion of Seti I of the 19th
dynasty, about 1300 n. .

Herodotus, the great Greek historian, re-
hout ol # e hia, 0
Paametik T, began digging a canal 1o the Red
sra. He shandoned the project when an

wiarned that the canal might aid an
Asiatic Invader. A later project was given up
bhecawse learned men feared thot salt Fed >ea
waler would Oood the Nile Valley

Centuries  luter, incidentally, Napoleon's
engineers made a simtlar mistake—they cal-
ctlated that the Red Sea wne more than 30
feet hivher than the Mediterrnnesn, Actundly
their level 1s the same and Suez needs no locks,

Dariug, Persian cohgueror of Egyvpt even-
1||_|,|i:. completed MNech cannl, “the width
being stch as to admiat two eing
rowed along it abreast.™ It fpally fell into
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Eayplians normally hold most canal job

long disuse, but in the year 040 Caliph Omuor
aordered it reopened. A little more than a
century Ipter it was closed again 1o keep goods
[rom moing to Arabia

As far back as history can take one, the
Fathmus of Suez hag Known the of
contention and rivalries. They existed when
ancient  Egyvplian, Assyrian, Persiin
srmides miarched and countermarched along
its old caravan paths: when Joseph was sold
into bondage m Egypt; when (he
n their 40 svears of waundering; and when
ancther Joseph fled into Egyvpt with Mary pned
the infamt Jesus."

In both World Wars the Suez Canal wnz a
prize sought in vain by the powers that ulti-
mately lost.  In troubled 1952 the free world
wialches lest the kevs fall into uniriendiy
hinils.
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Field, December. 1248, and "Suer: Sbort Lot o Em-
pires.” by Mavoard Owen Wilkams, November, 1213



“an Seems o Helpless Mite When Tortured Earth Belches
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Our Home-town Planer, Earth

Examining the lron-hearted Globe, Svience Gains New Knowledge of
Earthquakes, Voleanoves, and Earth's Birth and Future

By F.

mialive planet, Earth, would look Hke a
biright star, a tiny island out in spoce,
shining by light reflected Trom the =un.

For most people this is a new way to think
of Enrth, as a heavenly boddy, o planet, so
accustomed are we (o seeing it only os the
silie) ground beneath our feet,

But woday everyone = growing “planet-
minded.” Rockets already have climbed 1o
the upper borders of the atmosphere. There
I serious lalk of dying to the moon, New
telescopes are exploring: stupendous distances
out into the vast universe, Constantly it 15
becoming easier to see Earth in its troe per-
spective.® _

So it is timely to take a new look at our
old “home-town”™ planet, to see it for what it
really 15, a mighty whirling ball of rock, car-
ning more than twao hﬂlmn human passenyers
on o journey through the depths of space,

Mysteries of Mother Earth

Though man has been living upon the
earth for tens of thousands of years, only
recently has he begun (o penetrate its inner
SECrets,

We still know more, in some wavs, about
stirs billions of miles away than about what is
happeniing inside the earth, a few hundred
miles beneath our feet,

(e giobe has been rolling around the sun
for perhaps three billion wears, but even
today we know less about whence |t came
than of what may be its ultimate fate.

Fascinating mysteries still remain,

Was Earth condensed from one of many
clouds of dust ]'.'I:]_TLIEIE'E. scattered  through
SpilCe when the universe was young? COr was
it horn as a globule of malten rock torn from
the sun by a passing star?

Will our globe speed on [orever at 66,600
miles per hour around the life-giving sun, or
will it same day break up, sharing the sus-
pected fate of one nomeless planet?

How long can man sarvive on this little
outpost in the infinite¥ How long can he
count on continued stores of minerals, stowed
away i Earth's crust?

We are just beginning to learn answers Lo
some of these questions, and to understand
the gieantic forces at work deep down in our
restless globe.

Scientists by the thousands todoy are dely.
ing intensively into Farth's buried secrets,

SEEN from ns [wr awny ns Maors, our

Barrows Corrox

spurred on not only by curiosity but even
more by the pressing need to find new sop-
plies of oll, metals, and radioactive minerals
to help keep modern civilizntion going,

of Earth's Vitals

New understonding of earthguake waves
gives us an “X-ray view'" of Earth's interjor
down 1o ite very center, Ak these vibrations
spread out from earthouakes, some of them
travel right through the slobe. Reappearing
on the other side, they record information
about the kind and condition of the rocks
thev have pussed through,

To pick up these messnges, the earthguake
experts constantly “keep their ears o the
ground . day and night, around the clock, at
400 =tations all over the world,

With a seismalogist at Harvard University
1 witched these tremblings as they happened,
“plav-byv-play.” The shocks recorded wavy
lines on o mowving strip of paper that fed out
like stock gquotations on ticker fape (poages
120, 128).

(ther scientiste chowed me how  they
squeeze rocks and metals in powerful presses
and super-beat them in electric furnaces to
duplicate terrific pressures and temperatures
several hundeed miles inside the earth, Upder
those conditions familiar substances undergo
weird, almost unbelievable, changes.  Brittle-
hard rocks are plastic at the same time; they
can flow like cold molasses,

All over the world geologists are exploring
between decks in our “spaceship™ to learn
whai stores remunin on hand for the long voy-
ape abead. Maost supplies are believed ample
for a long time still

“N-ray View"

Earth as Secen fraom the Moon

For an over-all look at Earth, take a trip
to the moom in imagination and look back st
the planet yvou've Jeit behind,

seen (rom that distance, averaging 239,000
miles, Earth would loom up in the sky asa
whitish disk four times the diameter of the
s, It would show outlines of our continents,
white cloud banks drifting across it, :md
perhaps fashes of sunlight reflected from seas
and lnkes.

Circling closer on a spaceship, vou would

se¢ whial most of us forget, that witer covers

* Ser “Mapping the Unkmown Universe,” by F.
Barcows Colton, NaTionaL Groosariic Macaswe,
Septembicr, 1950



Sired by 2 Voleano, an Island Is Boarn Ot of the Sea Of Jopun

Erupting islumds
sink or wazh awey. Bogoslof, the Aleutian
nearly three-fourths of our planet (/1 per-
cent), with continents rising like gigantic
islands put of the envelopang sea.”

With a weirht of more than six sextillion
tops, this mighty globe meastires
miles in dinmeter at the Equator and 24.
001.96 miles ardund. Centrifogal force of
rotation bulges it oot 13 miles more at Lhe
Equator than at the slightly flattened poles, 11
15 hoth more rigiid andl more elastic thon sie L.

n proportion o our plobe’s huge bulk, 18
surface 5 smoolh, Were it the size of 8
haskethall, the five-mile-high peaks of the
Himalavas would rtise no higher than the
thickness of a half dozen dabs of paint. The
deepest troughs in the ocean bottom would be
pin scratches

:.'I':.l_-l-'|_|".d'|

rhse at intervals in this reglon of frequent carthgquakes amd voleanie outlursis
yark-in-the-box slanl, b emerged and disspyeared periodically

Usually thes

Of the 29 percent of the earth that is not
covered by salt water, about two-fifths is
desert, if one counts both waterless areds, like
the Saharn ani '.iul"li. and regions oo cold for
crops (pages 130 and 131}, Anther 30 per-
cent Is pasture, forest, marsh, wasteland, and
lafty mountains

Only a third of all the land, o mere one-
tenith of the Earth's surface, is suitable tor
rafsing crops.  Yel this fraction feeds more
than two billion people, augmented by the
herds that graze on the pasture lands, figh
from lakes and oceang, amd some wild game.

Vast arees of “permu-frost,” frogen ground
that never thaws below the surface, tike up

Twar Global Ocsan” by F. Harrows Calton,
ZWarmowar Deoomaritic Macarmse. January, 1945
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Too Close for Comfort] Tumbling Blocks of Steaming Lava Chase o Sight-seer

Two theories muy vxpliin volcanic “fire™: (a) ewdivactivity deep underground or (b)) Earth's primeval,
unepended heat. This mass pours Irom Minami Dake, Japan, Molien lava pushes the cocfine {hre forward.

one-itith of Farth's land area, in Asin, Alaska, stroy all life, if thev were not stopped about

and northern Canada.  Almost hall the ter- 20 miles up by o thin layer of arone gas.

ritory of Soviet Russia is permanently frozen sow and then, too, Earth plows throush a
SO |"'"_'-”':|'|.| sl drenz have been frozen for swiarm of millions of meteors, nu |"- no lnrger
tens of thousands of yvears, in places a8 deep  than aograin of sand.  Since the v move is fast

: 1. 300 fe a5 43 miles a second, their impact could be

Lhick ce blankets one-tenth of the glolbe's ks -I|'-~1.|_-.' ax A A5-caliber bullet ai [Rnt-
land area, most of it locked in Greenland and bhlag) rmnge.  kEarth’s atmoasphers saves (s
Anarctic jeecaps (page 134), irom this lethal barrage by burning up the
speedhing  particles belore they strike

LICCasnm :||:-.'. larzer chunks. pieces of melo-

Heaverns Rain Iren and Stone

A hail of mimiles from outer spuce ralns  oritic iron or stone witighing up to 50 tons or
down upon Earth as it spins along on its end mare, do pet through to the earth's surface,
less elbptical course, but its tenuous otuter About 1,450 of all sizes have been found o

|||.,|:||.-|_-"_ il J_i__‘ [HOLECts  our FOITE S, .Fi,'_';'_'“__ (int
':'::Iili'.‘. 1RELR -I-_I 0f Us: 15raanm |_.:__r||- 1"I-,I|_|1|1|' ;J‘"!|J :‘2||l|| ||;.;|| ||| A comel oFr 4 :i.l"d.

et roye from the sun would de- meteor rams into the earth with an mpact

Ultraviolet |



bocy or bodies, shattered
rocks and 5 belicve

[{2
have thrown trees miles
high,

Certnin of these ob-
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eve, mav be all that 1

%
prefases o gasal

left of another planet thad
hurst, or wis otherwise

destroved, long, long ago
Like Earth, this planet is
thought to have hod &Gn
iren core, The irom me-
tearites that fall  todn
muy be pieces of it, "This
“lost  planet,” probabiy
smaller than E&tcth
moved In oan orbit  be-
tween' Mars and  Jupites

Farth Waohbles
Like n Top
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Our  native  spaceship
travels n complicaterd
Coirss Like 3 1230, i1
rotates on [ts axis, once
every 24 hoors, spinning
[aster than [1.000 miles
per hour at the Edgquator

Alsa like a top, Earth
wobbles as il tums, bul
a0 slowly it takes 26000
vears (o complete one
“wobble.” In that time
the MNorth Tole slowly
moves aroun L Ercle
Abcut 12,000 years [ron
now it will point toward
r water & Fateter LOE bright star Yegn

A Seismodraph Takes the Waorld's Quaking Pulse '.1.-'['_1||_'|I: will :“L:“ r..[l.i pas
Fuolariz as the North Stiar
This slow-mation wiob-

‘II..'.:h LERESE TN EE i'|||I I_ ||| o Ll al Il-i"l Lrel | MIvVerELY con =c¢ narih-
I i

L il. Lo | "'I f: i ! ¥ OCE1 - R B i ;':..l.- i "t el R | i LiEx :.l' = S Lty - Y P
walehies market chanmes on a ticker tape. Wavy lines drawn autompticalls I'I"'_l" caused by bt A
on e moving paper register tremors minute by minute as they are picked [-'..-l.'.': exerted on the earth
up in i vault below, Seme 2,700 quakes o day Jar the enrth (page 115), by the gravitntion of the

sun, moon, and planets
LAl ':'n.-:l...II.I ]lL‘ ||l_-._l_-.lr-.::_-: |- '1 _'-'-||.||In., I| II.,I|:|_ |"|_|_r 'Ilifl'.l:.ill_' E'__|rl_|; BRI LS AL (I i :|.|..“

luted rerion. Newest evidence of such a col- around the sun, ot FEY: miles nosecond, an

hston 18 Chubb Crater. 1.325 feet deen and travels along with the sun and other planels
i 1

averagineg 11300 feet in digmeter. gouged ot 13 miles a second with respect to th

gut of the hard granite of northern Quebec’™s  nearest stars, With the sun, too, we travel

wilderness in the distant S | PelPE
the

1}, in 4 lotal group of stars that speeds at 200
I'wo such bodies have strock parth in miles a second in relation to other star groaps
modern times. In 1908 some vagabond object  in the Milky Way.
from outer space hil easterm Sitberis with a . : : :
F e iy SH - Moving with the Milky Way
crash heard 900 miles away. Forests were

-:|:'1._l_-|_|':rI| over 10U sgyuare |'|'||_'- earth shocks As i all these movemenls were not l:'!l"-!'l-:!

were recorded 3300 miles awav amd persisted  to make us dizzy plotting them, Earth also is

for 30 hours, DPressure waves m the afmos-  carmed plong with (e whole Muky Way as

phere threw people to the ground many milés  this vast star system turms pondercusly, like

frevm the scone im enotmous whedl, once every 200 mitlion
In 1947 another comet struck Sibena, 200 vears

miles north of Viadivostok. A shock wave ol When and how did Earth begin? It &=
compressed afr, pushed ahead ol the plinging  easier (0 tell when than how. Scientists cal-
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ltove Quake Rocks Building Models, Showimgd What Happens in 8 Real Temblo
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Underwater earthqualke at
Dytch Harbor, Alasha, in 1984
sent a tidal weve ogainst Hawaii
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culate Earth's age from the rate at which
radioactive clements, such ns uranium and
thorium, decay and change into lead, From
the amount of lead formed, it is possible o
tell how long the umnium has been decaying.
It {5 somewhat like estimating how long a fire
has heen burming from the size of the pile of
azhes,

Uranium in the oldest known rocks of the
earth has leit g residue of lead that mdicates
it has heéen decaying for more than three
billiom  Vears,

Ideas differ on Earth's origin, Some as-
tranomers have thought It oand its fellow
planels split off somehow from the sun, as
fiery globules of hot gas or liquid that cooled
and solidified.

A newer theory is that Earth and maybe the
rest of the solar system condeénsed from a
clowd of dust and gas. I 50, Earth wos cold

Casypally figures afthough o —

133

Earthyuake snd Voleano Zones Revenl Where: Earth's Restless Crust Is Heaving

: 5 -—.,_-'" h Amenca accompany dp-

at first, then was heated later by randioactive
material in this dust,

Muny astronomers think the earth, the sun,
the other planets, the distant stars;, and all
the rest of the universe were created al about
the same time,

Old Eurth Still Slowly Changing

Since earliest youth the earth has passed
through torment and travail. Today it seems
solid enough, save when an earthquake jors
iL,

Yet even now, after more than three hillion
years, this still Is maving, changing, restless
body. Almost alive, it still beaves, cracks,
shakes, and shifts.

In Earth’s fur-off vouth, manmy geologists
think. molten rock and metal churned and
sppthed within it like melted are in n smeller.
Just as in a smelter, the heavier iron sank,
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while mixtures of rocks and minerale foated
to the top like slag.

At Inst the surface cooled, but tremendous
volcanic eruptions poured. out masses  of
maiten rock from below., These hardened fo
form an outer skin that still blankets the
earth today.

Muost of this materinl was dark and henvy
basalt, which now covers the whole planet,
forming the floors of the oveans and under-
lving the continents as well (page 1335).

Granite, too, spewed upp from below.
Lighter than basalt, it rode higher, forming
the base of the continents, which “fluat™ like
rafts on the heavier basall “s=ea,” but with
roots that extend deep down,

Contraction of the earth's crust as it eooled
may have plaved a part in mountain making,
Slowly changing the face of Mother Farth,
mountains are rising stifl,

%  Explovionof Mount Kroka-
Iy wipEmy
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Mountuin Chains Are Rising, Ocean Deeps Are Dropping along the “Belts of Fire”

Deep down inside, the earth i= not quiet,
geologists believe, Gigantic, slugeish cur-
rents are thought to move slowly in the solid
but plastic rocks, circulting between the
planet’s hot interior and its cooler crust.

Rising or sinking under the crust, these
currents mav help to pusth up mountain
ranges or pull down the crust to form de-
Pressioms.,

Moving horizontally under the crust, they
may exert a drag that helps wrinkle it into
mountain ranges, as a rug wrinkles when one
edge s shoved,

One of Histary’s Greatest Eorthguokes

Slowly but inesorably  mountain  chains
are rising around the edge of the Pacific. in
the West Indies, beneath the Atlantic, and
elsewhere, Some grow at the geologically high

- speed of inches o century,
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San Andreas Fault Triggered the San Fruncisco
Earthqueke
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Temsmnt still binids up (page 128)

fraciiire sretches 600
Californin from Mexdcoo to Point Aremu
pact each other in: 1906, shinck wuvs
ciapn, nnd some precipile  dhed

view shows the Doall &% & straight line
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hirlen st repmas
T LiiEr Fiiis

Ceround maovememnks
|I.:|.I |.|[:|I-: SPPmesis

:
gphe 0N TN Centi

What was passilily the sirong
est earthguake ever registered an
selsmographs dlevastating  uppes
Aszam and part of peighboring
Tibet in August, 195} was a
symptom of “growing painsg” in
the nearby Himalava Moantains,
which have been reaching hiygher
and higher for 40 million vears
Litlerally changing the lace ol
Mature, the earthguoke leveled
hills, threw rivers out of their
courses, destroyed wvillages and
bridges, and twisted miles ol
ratlroad track.

Great fauliz, or crocks, caused
by slipping of one rock mass ovel
another. orcur periodically in the
carth’s outer layvers. They are
eeldom visthle Decagse many are
beneath the =ea, while on land
many are buried by surface ma-
Lerial.

Faults are fractures or breaks
exterding from the surface deep
down inta, or even through, the
edrth's crust. A block or sectiom
of the crust on one <ide of Lhe
fault has moved horizontally or
vertically relutive to the block
on the other side.

Some of these Iracturesd are
vertical, others inclined, snd a
few horizomtal. In the horzonial
IV the Wock or elaby of rock
ahove the fault may have moved
forward horizontally for miles or
even tens of miles across coun-
try,  Foults range in length from
a Tew yards to hundredz of miles

Some  fults are more  like
warps in the earith's crust than
cracks. Two tremendously long
faults have been discoveried re-
cently, One extends 1,500 miles
ander the South Paclfic between
Tonea nnd Kermadeo [slancds
The ather roughly parnllels South
Amirica’s Pacific coast for 2.700
milee. Both redach down nearly
400 milez into the earth,

The great “'decps” In the ocean
hottoms  probably result from
down-warping faulis

As mountain chains keep ris-
ingr, the rocks below are subjecte
Ly ereater and greatet siraEin un-
til something has to give way
When it does, there's an earth-
gquake, Some 2,700 earthquakes
shake the globe daily, on an aver-
wieer, thoueh most are too minot
to be noticed or to do damage.

Faurth also constantly vibirates
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from the surface to the center. The degpest
mine, in the South African gold felds, poes
down less than two miles {page 127).

What lies hidden in the unknown depths
below? What would be found if a tunnel
could be bored through the earth, or if some
cutnclvsm should shice the globe in two?

A little more than 100 vears ago many
penple believed the earth was hollow, comtain-
g an inoer workd of living creatures and
vegietntion which could be reached through
ppenings somewhere in the polar regions.
They even petitionsd Congress in 1822 1o
support an expedition 10 explore the *hollow
I.?.EI!I"U'I_"

The idea died, but it helped to stimulate
the growing interest in discovery that lixd the
Government o send out the United States
Exploring Expedition wnder Capt. Charles
Wilkes, in 1838, which investignted Antarctic
and Pacthc water=.*

Outpourings of hot lava and pases from vol-
camoes once made people think the infernal
regions were somewhere underground.  Later
it was theorized that all the enrth’s interior
must be filled with o sea of hot molten rock
that gushed out in volcanoes,

But most geologists now believe the earth’s
interior is about seven-eighthe rock, armnged
in layers like the skin of an onion, around a
central core of nickel-iron (page 125).

Where the iron came from nobody knows
certainly, but scientists think it may l‘LE.'I:’E
sunk to the center during an early stage
Earth's history, being heavier than the mate-
rial that formed the rocks above. If the core
were rock, the earth would weigh less than it
pctually does, But if the core is assumed to
bie iron, the weight comes out about right.

Euarth’s Inside Story

Tore into bedrock on any of the continenls
and you will normally drill first throwgh a mile
or two of sedimentary rocks—limestones,
shales, and sandstones, Benenth lie gramtic
rcks six to eight miles thick., Below these
in torn lies the laver of basaltic rock that
wraps the entire earth, reaching a depth of
20 to 23 miles. W wvou bored into berrock
upder large areds of the sea, you would hit
the hasalt right awsay.

Sedimentary rocks, granites, and the basalt
laver together mnke up the earth’s crusi.
Scattered here and there within the crust are
masses of hot molten rock called magma.

When a fault or fissure in the crust throsts
down far enouzh to tap n mass of magma, the
molten tock wells up through the opening.
If it rises to the surface and spills out, the
result i3 a volcano,

Minerals ulso come directly or indirectly
from magma. Maost of the minerals we mine

The Mational Geographic Magazine

today were formed originally in magma masses
desp in the earth, They were brovght up to,
or near, the surfnce in the distant past when
magma welled up through faults. As the hot
magma cooled, the metal-bearing minerals
formed ore deposits,. Magma is still bringing
minerals up from below, but far oo slowly to
replace what man s using:

Boring beneath Earth's crust, one next
wottltl strike a thick belt of rock estending
down 400 to 600 miles, Vnder terrific pres-
stire of the material above, this rock is closely
packed and seemingly rigid, vet still plastic
enough to flow in n sluggish way.

‘rom the bottom of this level for about
1.200 miles down, the rock is thought to be
different from that immedintely above, either
in erystalline form or in density,

Below this depth in turn lies the earth’s
core. It is probably & Eigantic mass of iron
mixedd with some nickel, about 4,200 miles in
dinmeter., This core is not hard and solid
like an ron cannonball.  More likely it is
liquid or even vaporized iron.

Ounkes Indicate Globe's Structure

Existence of these inner layvers and the core
15 revealed by earthquake vibration waves,
As the waves travel down through the earth’s
interior, their velocity incresses with depth,
At the bottom of the crust, about 25 miles
down, the s of the waves increases sud-
denly, showing a sharp change in the nature
of the materin]l at that point. Changes in
speed  at  greater depths indicate  further
minor differences-in type of rock,

When the waves reach the earth’s core.
about 1 800 miles down, their velocity zud-
denly and sharply drops. Experiments in the
laboratory have shown that this is what hap-
pens when such vibrations move {rom cerinln
stlicate materials into iron, o good rexson {or
thinking that the earth’s core s iron,

One reason for the beliel that the earth's
core is liquid or vaporized is that eprthguake
wavis of one type do not travel through
it, These waves will pass only through solid
materind, But if the iron in the core is liguid,
it surely is not sloshing around like soup in
o can.  Under trememdous prissure from
above, it is held as rigid as if frozen.

The core is probably vervy hot. Heat in-
cradses an average of five degrees Fzhrenheit
every 300 feet down in the earth, as deep as
men have penetrated.

Heat does not increase this fost all the way
to the center, however, Less than 400 miles
down, some geologists think, the earth may
still be as hot as when it first began to solidify

® Sope FAmetican THseoverers of the Antarctic Cone
timent,” by Mnj, Gen. A, W, Greely, Natwosar Geo-
cpartte Mackzrer, March, 1415,
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became stronger, When squerzed by Unjver-
sity of Californin scientists under pressire
equal to that 20 miles down in the earth,
marble fowed like tar,

Water s usually considered Incompressible,
but the I:I:.'n"li.r:u'ﬁfr experimenters have com-
pressed water (o half its normal volume under
1,000,000 pounds per square inch, equivalent
to cramming a quart into a pint bottle,

Under the sume pressure iron compacted 1o
only five percent less than its normal solume,
but these men believe that the far greater pres-
qures in the earth’s core squecsze the iron there
to half its normal volume, too.

Using 600,000 pounds' pressure, the Har-
vard scientists have made “hot ice” that will
nol melt until heated to 370° F., the tempera-
ture at which wolder melts, Such dense, com-
pacted fce would not melt in boiling water,
and it would not float,

These experiments reveal how  materials
probably Dehave under pressure inside the
varth. They show that the higher the pres-
sure on a substance, the higher ns o rule the
temiperature 81 which it will melr.
that pressure keeps rocks solid deep in the
earth even though they are nwwe than hot
epough 1o melt if brought to the surface at
the same temperatures,

1,000,000 Earthyuakes 1 Year

Every vear a million earthquakes shake
and jur the planet. Settling, heaving, and re-
adjusting of great masses of rock in the earth’s
crust set them off, In some earthequakes thou-
saneds of cubic miles of rock are displaced.

Maost earthquakes are too slight to be no-
ticed, except on delicate seismographs,  Only
aboul ten a vear are strong enough to ciause
major catasirophes, and some of these are
under the oceans,  Ahout 100 do serious dam-
age: 100,000 nre felt over fairly wide areas.
Far more guakes occur under the sea than on
the land.

Most earthquikes fuke ploce aloog two
weak areas of the earth's crust, where it is
crisscrossed by thousands of faults or cracks
extending deep under the sorfsce. Une circles
the Pacific Ocean: anothér runs from the
Mediterranean across southern Asin: and a
minor one extends from Mexigo into the West
Indivs {map, pages 122-123}),

In these carthgquake belts, the earth's
yvoungest mountains are being pushed up on
land or are still being folded beneath the seas,
This process puts heavy strams and stresses
on the rocks below, When a rock mass is
strained bevond endurance, it breaks or slips,
The resulting jar is an earthquake.

Muost of thess [ractures ani slippages are
10 ts 30 miles deep, but 4 few have occurred
as far down as 400 miles. They center usu-

This means

The National Geographic Magazine

ally on the line of a fault system. A shift of
only an inch by a slab of rock hundreds of
miles lopg is enough to start an earthoguoke.

Straing Lhat set off carthguakes seem to be
busilt up. and released in -_w_lﬁ with periods
of numerous quakes followed by intervals of
gquiet, Quakes may be trigeered into action
when the earth's crust adjusis jsell to the
varving pull of the sun, moon, and planets.

Some major faults where carthquuke action
centers are clearly visible on the surface and
can be traced on aerial photographs, One &
the San Andreas fault, running 600 miles
from Mexico through western California (page
124), The Great Rift Valley in Alrica is
anotbier. ®

Sudden release of a strain built up for 100
years along the San Andrens fuult caused the
famous San Francisco earthauake of 1906,
Rocks on either side of the fault slipped as
much a2 20 feet post cach other, Earth-
quake men still keep a close watch on the San
Andreas fault,

How Seismographs Waork

When an earthguake happens, vibration
waves spread out in all divections, like ripples
from where a pebble strikes o pomd. A strong
quake sets waves in motion thit shake the
entire plobe, Some pass along the surface
of the earth: others go through it

With delicate instruments called selsmo-
gruphs, these waves are recorded for detailed
stpcly, Seismographs are placed in under-
ground vaults, preferably hewn out of bed-
rock, away from the jars of passing trucks and
{rains.

(e common type of seismograph has a
pendulum and a mirror that greatly magnifics
its motivn. A tiny beam of hight, reflected
from this mirror, is focuzed on a strip of photo-
pruphic paper continuously unrolled by clock-
work in the darkened wvault, The paper 15
mounied on a pier set in bedrock.

A5 long as the earth stays quiet, the tiny
pencil of light draws a straight line on the
unrolling paper. When the earth qunkes, the
pendulum and the pier both move, but gen-
erally the pler moves more. A wavy line is
then recorded on the paper. The extent of
ile waviness shows how intense the earthguake
wias (page 120).

Rending the seismograph record, scientists
know how long the earthquake waves have
been on the way and how deep they have
penetritid.  They can tell how fast they trav-
eled at each point on their path, and can see
some  indication of the kind of material
through which they passed.

® oy “The National Geographic’s New Map of
Africa,”™ Narmmat Grooearie Macazse, Manch,
1534



Water, Slowly Dissolving Limestone, Hollowed New Mexioo's Carlsbad Caverns
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Lulloonsborne Counters Measure Cosmic Rays Constantly Bombardmg Barth
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To learn more about how earthguakes dam-  sturdy, well-braced framework (page 121).
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Our Home-town Planet, Earth
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Tremendous Pressures Bring About Fantastic Changes in Earth’s Deep Rocks and Metals

Metals flow
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The bot lava that flows forth 1 a volcanic
eruption is really. magma froth, & maxture of

mnlten rock and as bubbles.
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When Voleannes Explode

When lava bolls up inside a tight-plugzed
vilcano, the gases tryving to escape may buiid
up enough presure to blow wp the entire
mountain. This happened when Mount Kit-
mai exploded in Alaska in 1912, creating the
spectacular Valley of Ten Fhousand Smokes.®
It happened geain when Mount Krakatau {(or
Krakatoa) in the Dutch East Indies exploded
n 1883, lives.t Rising
there today is 2 new voleano, called by the
natives Anak Krakatan, “Child of Kr .‘l':"‘l'l:l 3
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highly fertile soll through weathermg., 1he
villcanic #sland of Java, only the size O MNeEw
York ]l m

i= ane of the most densely nopulated asreas of

the globe,
lee Onee Covered Third of Land

Another slow byl mighty influence on man's
earthlv destiny is the gradual march of the lce
Ages. Fed by arcumulating snow, enormous
masses of jce, tn places perhaps as much 33
two miles thick, have crept outward periodi-
cally from Arctic and Antarctic centers and
clown :H:ill MOUETILAINS AT
At least once these gplaciers covered nearly 3
third of the earth's land arei.
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Water Has Shuped

Funtnsics in Rock
Around Ruinbow
MNuturnl Dridge

=0it, reddish-hrown limes
gtome o southern Litah s
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INE Pras =awmt waler erod
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Tn one fce age, in the distant past, glnciers
spread over lurge parts of South America,
Africn, India, and Australia.

Only 11,000 vears ago an ice sheet pushed
down over most of Canada and blanketed the
Umited States ns far =outh as Buffalo, New
York: Saginaw, Michigan; Milwaukee, and
Minneapolis.  Graclually it melted back to-
wird its center of origin,

The retreat of this ice i= still going on all
over the world, Some gliciers found whin
the western United States was first explored
and settled have disappeared entirely, Others
are teceding o fast that water power of some
cities, drawn from melting glacier ice, even-
tuglly miy be threatened.

Even the Antarctic fcecap, estimated to
cantain about 90 percent of the world’s glacier
ice, is slowly melting back. The vast areas
of permanently (rosen groumd in the Arctic
and stb-Arctic are shrinking too,

Meliing Glaciers Raise Sea Level

Sea level in the distunt past dropped many
feet when untold tops of water were locked up
in advancing ice sheets, Now, in the lnst 100
vears; water released from melting glocwers
and ice sheets hos raised sea level about 255
inches all over the world.

If wll the nataral jee on Earth should melt
today, it winld release enough water o raise
s level perchaps 100 feet, looding oul many
comstal cities and lowlind areas.

No one knows just why the ice advances
and then retreats. Changes in the smount of
heat given out by the sun may be one cause.
The uplifting of mountains in Scandinavia,
Greenlynd, and Labrador also may have
played a part, These lofty regions spawned
the glaiers of the lost joe age that spread over
large arcas of Europe and North Ameriics,
It those altitudes snow did not completely
melt each summer but kept piling up over the
years. pushing the glaciers {urther and farther
uirtward,

The ice may advance again if Earth’s cli-
mate once more turns cold enough.  Even-
tually it might overwhelm much territory now
oecupied by civilization, but so slow would be
its progress that there would be plenty of
time to make adjustments.

Searching the Global Treasure Chest

Of far more immediate concern is the
ing problem of fmding new EI.I]]IJH-EE of H-h and
metals to keep modern civibization going.
Moare than two-thirds of the 15,000 genlogists
in the United States are working in the oil
industry, secking out new petroleum  stocks
to replace the four billion barrels the world
USEs EVETY Vear.

In the lust 25 vears more metals and min-

The National Geographic Magazine

eral products have been dug, estracted,
pumpetd, and blasted from the earth than in
all preceding history, experts estimate, But
even so, during the past decnde, new supplies
of minerals discoversd have equaled, in most
cases, the quantities consumed.

Stowed in the holds of our spaceship, Earth,
there is oil enough for muny vears ¢ven at the
present rute of consumption, some genlogists
believe: dron  (excluding the earth's core)
for a long time to come; coal for several
thousand years: lime and phosphate for ferti-
lizers to help rnise food for an indefinite time.

A new process for trexting hillions of tons
of taconite rock aldng the Grent Lakes is ex-
pected to yield enough iron to Tnst the United
sStates {or many generations™  Many other
minernls are running low, but optimistic -
thorities feel sure of finding new supplies.

One leading geologist is confident that all
the continents except Australin have large
undiscovered ofl reserves, proportionately 45
greatl as those of Narth America, These will
he found, he thinks, when other parts of the
wirld are prospected for ol as thoroughly as
the United Siates bas been.

Under shallow water alopg the borders of
the continents there may be a2 much as 1,000
billion Barrels of oil, another expert estimates.
Some new wells in the Gulf of Mexico off
Louisiann are bevond sight of land.

MNew (il from Od Wells

Much new oil also is recoverpd from old
wells by fushing them out with water or gas.
Engineers estimate this may supply 7 to 12
bitlion additional barrels. They think 15C
ta 200 hillion barrels may be extracted from
old wells eventually by some ather method.

If we run short of liguid oil, we can make
it from nil shale, natural gas, and coal, Ex-
periments are under way, too, In buming coal
in the ground to produce pas—easier and
cheaper than mining coal where seams are
thin,

Hent from Ingide the earth or from sun
power may sometime be used on a large scale,
Experts have figured out that the =un sends
to the earth az much heat energy in one min-
ute as the human rate utilizes in o year.

"World War IT gave n big boost to the
world-wide hunt for minerals,” & leading
mineralogist remarked to me.  “So great were
the demands of war that even the mineral-
rich United States had to import some of all
the minetals and metals it waed, except iron,
conl, and salt, from 53 differént countries.
Cur geologists prospected most of the globe
for new supplies,

Ser " Minnesota Makes Tdeas Puay.,” by Fredenck
G. Voshorrh, Narmval Geocearne Maoazxe, Sip-
tembser, 0403,
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Forceasting Earth's Future

Alany geolopiste helieve there are still plenty
of mineral resources left in the upper two
mileés uf the earth's crust.  All the continents
hove essentially the same rock structure, and
in wll of them, presumably, Nature has placerd
suppies of ore i about the same proportions
just a8 in the case of ofl

What about Earth's more distant future?
For coontless millions of yvears more, =cion-
tists say, our plonet will g0 on o very much &3
(LY g b= |||||._r als 1Ii|l' '-'.:Il."l". il -|II.1-r:|1"' oAl
holds out, new mountain rapges will continue
to push up &= the old ones are emded down,

But at [ast the supply of internal heat will
fail, puttineg an end to the building of bew
mountains. Roin, wind, frost, amnd srowing
Lhings will wear down existinge elevations until

nevwed ol Trom Pancuiin, Bh

it hos prown to g helcht of |

| §TH P |

Pipe
vl thal bardt ool of 4 Mexlean corniizid
feel (page 116),

all the lamd i= merely a flat, monastonous plain
barely above sen level,

Possibly the sun may @et hotter and burn
up all earthly life. It might even explods
as other stars do occasionally. amd melt all
'-I'Il' |I=:|I-r"-- i 1h ru'-"I!I""._r wWave ol ':'||-.-r

{htoiieh ' mileze of

CEERE  Oul milhions of
SO
Viore fikely, astronomers say, the sun sven-
tually will run ot of hydropen, the fuel that
Leeps 1t shining, and its heat will fail, Whes
Lhat takes place, life on Earth will end, unlecs
in the meantime we've Tomnd some other way
o Keep poing, Char frozen planet, Howewver
will contimee. to swing on through its orbit
roumd the dving sun, still beld by the force
of ‘gravitation
Hiw lompe before this will hoppen?™ |
asked an nstronomer friend. He laoghed
“It's oo far off for amvone (o worry abon!
it the foreseeable future
after an astronomy lecture, an old
lady asked the speaker how long he hod said
it would be before the sun stopped shiming,
Abhout ten billion vears, madam, he re-
plied,
00, I'm so relievet
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A Color Masterpicce for the Christmas Season

OW when Jesus toas born i Bethie-
Nﬁrm of Juwdaca in the devs of Herod

the king, bekold, there came siixe men
from the cast to Jerwsalem,

.o They som the young child with Mary
lis mother, and el down, ond worshipped
Seim: and when they had opened Their treas-
wres, they presented unto him gifts: gold, und
frankincense, and marrk,  (Matthew 2.)

That holy scene n all its glory and bril-
liance lives for all time in one of the greatest
masterpieces of color in the history of paint-
ing, “The Adoration of the Magi,” by Fra
Angelico and Fra Filippo Lippi.  As a special
Christmas-seasnn supplement, a full-calor re-
production  of their glowing 500-vear-old
tomdo, or circular painting, i sent o the
2,000,000 members of the National CGeo-
graphic Society with this New Year number.®

The scene portraved is familiar to Chris-
tinns everywhere as part of the Chrisimas
stary, although in mast Western churches the
coming of the Magi is not observed until

Junuary 6 (Epiphany).
Caolars from Crushed Jewels

Fra Angelico and Fra Filippo Lippi were
mendicant friars in Florence, Traly, when the
Renaissance and the Medicl were coming inlo
full flower. As painters; both are clissed
among the greatest colorists who ever lived.
In this work thev combined their talents with
almost dazzling results.

The ret Iil1ur of the Magi and the stream of
spectators flow townrd the Holy Family like
a cascade of jewels. The brilliance of color
was pttained in part by the wse of pigment
made from minerals or semiprecious: stones
All the blues in the painting, for example,
were made of crushed lapis lazoli

Blue, the most expensive of Reoaissance
colors, wias used lavishly and indicates that
the picture, wns commissioned By an excep-
tionally rich patron, An entry in the inven-

tory of the Medici, rulers of Florence in the:

15th century, prosaically lists the following:

“A large tondo in a gilded [rame, with a
painting of Cur Lady and Our Lord, and the
Mugi, who are hringing gifts, by the band of
Fra Angelico, worth 100 Florins."

The entry seems to fit this painting betler
than any other existing picture by Fra An-
gelico, The 100-florin appraisal, high for that
time, indicates a large and important work.
Todey the painting is one of the most prized
of recent additions to the Kress Collection in
the National Gallery of Art (page 75).

Only one of the artists is mentioned in the
Mehicl inventory, which was compiled m 1492,
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the year America was discovered. The like-
liest explanation & that the commission may
originally have been given only to the elder
artist, Fra Angelico. The work then appar-
ently was comipleted by his pupil, Fra: Filippo
Lippi, either after Fra Angelico’s death in
1455 or nfter his departure for Rome in 1445,

The radiance of color is due not only o
the materials gsed but alse to un arbitrary
copvention, ‘a technical device characteristic
of late Medieval and early Rennjssance paint-
ing. In the draperies of foreground Agures
the most intense color—the deepest blue, or
rose, or lnvender—does i come where the
light is strongest but instead at the bottom
of the folds where the shadow is darkest, Thus
drapery is modeled from shadows of saturated
onlar to lights of brighter but more neotral
fOnEs.

This system disd out with the rise of nat-
uralism in the late 15th cemtury., Shadows
hecame neutral or even brown, and painting
lost some of its brillisnce.

Fra Angelico and Fra Filippo Lippi, as if
to show that they were familiar with the new
science of anatomy and with realism, drew
nidde tators standing on a wall, and a
stable with horzes being unsaddled and shod.

Having thus proved themselves as progres-
sive as any painters of their time, they treated
the mam scene with truditional symbaolism.

Rulers in Lavender, Blue, Orange-red

The three Magi are shown kneeling before
the Christ Child, Our Lady, ‘and 51, Joseph.

The eldest, in lavender, 15 Gaspar, King of
Tarsus., The middle-aged king, in blue, with
hiz hair in 2 pigtail (o0 sogeest the Enst Is
Melchior, ruler of Aralia and Nubia. The
veungest, in orange-red; is Balthasar, Prince
of Saba. who offers Christ a golden amphora
of myrrh because ur Lord was man and
doomed to die. In His hand the Child holds
o pomegranate, & symbol of the Fall of ¥un.

On the stable roof i3 a peacock, an ancient
sign of immortality becayse the flesh of the
peacock was thought to be incorruptible. Fiy-
ing downward are two pheasants, symbols of
the riinbow covenant after the Flood,

Thus this glorious tondo is both a poem of
devotion expressed in the beautiful svmbolism
of the Church and at the same time a master-
piece of pure painting, rich in pattern, flowing
in line, and fowerlike in color,

* Members may obtain additinnal’ prints. unfolded,
ol the full-color 18:by-[B-inch repeoduction of “The
Advration af the Magi™ by wilting to the Natlonal
Geopreaphic Society, Washington 6, IV, €. Price 5D¢
each in United States and Possewsions.  Elsewhere V¢,
All remittunids parable in U. 8 fonds.  Postpail.
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Step into a Different World

Cartainly, no erdinory wvacs-
tion can give vou the deep-
down relief from tension, the
chorouwgh renewal of energies,
the /i you experience when
you leave fumilinr things be-
hind and step into the com-
pletely mew, sun<drenched
wotrld of Southerm Californial
Help yourself ro...

Subtropicol Languar! Beisk om the
1|.-|---'r: 114 |_|\_I.|!]|'FII|A P RS OF
dude ranches; ride the purple
Fibllg: siee limspet 1ilbieu tweo stinides
hivh 1astn |'|I||'r|.|".'|l.l:|.|‘l OT [Fundke
vies. Drive thruugh lush, ves-
clant vallevs with therr broorand
(AT e ﬂlrllll.l"-. =Ty 1"1lllljr|11|q

||:|||| #I'.!J;q MR ill'll.!:llll."“i.-'ﬁ-.

Parific Bamanese! ol SR~
ker din a suifbeat or relax i the
BUM 0 &) uoespi- e Bl orribser,
See hrighikly oolored fivh insoh-
minriri Eerclens, Watoh saocy
e o] prenad policauns, View
ernerald-polord hreokers aloag
M rreides of I.J.rhli_'!.' EWITE,

Hollywood Excitement! Anzing
feewe wiirlds wre ereated ln tlals
capital af movies, redio, ang
now felevision! See Famous
slnre in person a3 yon visit fab
whovs III::||l chales, !Ell'll-l"l .'|_||!|_--||
rneo tracks, ol courses and
!I]:ll.I]'l:- AT, I..-l. marn dmin o
enjoy Hfe as you should! Ac-
ool feis pe |'-El'!||:!u|,

MAIL THIS COUPON TODAY

Soncl for free color folder that
wivies Full fmfomation shenit va
cationing in Los Angeles Conms
by ] all Sod herm Califamnlba

ALL-YEAR CLUR OF SOUTEERMN CALl-
FOrErIA LT — il miisie - Jereafid oo miipmiieiiEii
mMrEimaEinrire b 2ty teicotilaEsinls,
HMidy wdeertiwomemd apsvepamred by Los
Amgebos Comwby Dowirid igf Sapurcs i daiss
frwe cdbptoitia o Meveely Ml Clleilnle.
Ml g ol Lomg Rench. faea Awee o,
Pavadema, Mowenn, Sanfs Meatilom
arid] 53 b ¢ i inpise b

DON'T WAIT...
COME THIS YEAR!

Tee aften we put off lile'
matt thrilling #vperiances
wnthl fer snme reoson, it 120
letm, Sa this yaar, plan to see
and #njoy the sus-resiked
warld ol Seuthern Calilarnia,

[= i s

AN -Yeur Chab of Soiathiem Cxiifarniy, Div -]
N30 Seth LK 51 sewt, Laim .*ullil'll.ﬂl b, UhiliFormds

Mogse samd g sonr T polar fubkler “rram-
MAMG VORI ST IR N CALL N LA T ACATIIN

Yanriar
Sbrrad
LT FATITY —
L Yiikr
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foiesf in peries Ppaturing Tag Secratiaries (n Amanicen Businmss ... Imclading Trangamenca Earp | Genaral Petradaem Corp. , Bateor Navigation Co,

St oy T goct ...

and of course she

prefers the Remington

Arnd no wonderd In these hectic
days calling for increased
individual productivity, top
secpataries like Mrs. Bolt go for
the swift, effortless typing
speed of the Electni-tonomy
—those 20 clear carbon copes
at one typing —handsome
“Executype” {or letters of true
distinetion that wall be signed
with pride —and that glonous

“alive-at-live {eeling becausa

electricity does the work!

_‘-;_, LOFENE BOLT, personal secrotary 1o :_"-;wul.'er
). Scott, Scott Investment Company, Austin,
Texas — elected “Secretery of the Year” af the
National becretarios Ansociniion coBveninon.
The ttle, awarded annually by thia nation-
wide, 10, 000-member organization, was won by
Mrs. Bolt on the basin of sxpenensce in the
Biminess worid, sdecational '.‘u.'ll.'h.l_:_:*..lu::l:!- pl.ri:.E,
pr.,;-t';_-gai::u.ﬂ progreas and personal appearance.

MWM

THE FIRST NAME IN TYPEWRITERES

Mention the Mational Geagraphle— It [dentifien you



ALL MINIATURES ARE
NOW OF THIS SLIE

[rrerend i M7 AN EXCITING

NEW WAY —PARTICULARLY
FOR FAMILIES WITH CHILDREN
—T0O OBTAIN A WELL-ROUNDED

EDUCATION IN THE ENTIRE

E HISTORY OF ART

FAMOUS
PAINTINGS

IN FULL COLOR...BY
PRICE FOR THE FULL SERIES

[\6’7///// (7! f S

Reproduced in miniature by THE METROPOLITAN MUSEUM OF ART

L=l e B e

e HE ST TR TTAN SLSEIN OoF ART 0 New York @ now basws, vou will receive with the first Albuan L ang wilh every

[ R e HE G, O 324 (it 1 e dath thereafier, a handsome Portfollo in which the Albam

l i art—an order o enable cultiviiied poople overy nay e Kept. Price for each sietios %125 waith Adbum

where 1o hnld o Eradu Wy o fall PN AN Thelr N R PLEASE NOTI

oW PFEEE Wrs  Eriaiiin N RET rieke 4 ol 24 MNumstures Y| {

| | | | AT | i it

| i 1 11T e L LETE i | ! I

i il i L W [ | ] b i ; ————— - —

i i 5 CUIv e iRy LS i i = —_—————— —|
[ FIVe paes: ik under edch ooe von Bnd T ding in | _l E i | I.1 | |

et on aboud what s pictured. ' Thus euch Album, with s AL TR ATI | i i Mi |I
Miriaitiares 18 Hle o miefided vigds flerowd the Masrsm M |-|| ' ! ik ! il
irrsdrencdion o o expierr. Inoellec e project 1§ ke 0 | ‘
CINTIVTENCANIVE UMIVEMSHY OOUTrsE, chmied on by the staft of |I

PR VLU, i Dobly ihe hstory and appreciaiion ol ———
[ i i [ o -
vt the pelan 5 Ol sl mire thot it can Be wndercioesd —_ |
T i N | - HEE I N | Lok =i 1T 5
and enjoved by persons of all apes oo gl by i ' el . bl
1 1 r i |} .Il

UOGGESTION: O acgualtt voursell vrvirlly with ths (et

LT . : DO MOT ENCLOSE MOSEY - A BiLL Will BE SENT |
_':_"." e v sermd 1y i il wel of Remin Al |
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Onee upon atime..

Once upon a fime tfroins gove you @ sinclly one - wi'y,
eye-level view of the scenery, Yob could trovel from
coast to cooyl withoul ever .:|i:|:.'.'-.||-|r|nﬂ ol mouniains
have tops...conyons hove bottomat

But niow -you can look up. look down, look all around

Aboard the Vista-Dome Coliforma Iephyr, the most tolked-about train
in the country, you enjoy day-leng Visto-Dome views of the Colorado
Rockies. Sierra Nevada and Califernla™s fobulovs Feather River Conyon,

Lunuriows siesping carn, chair coaches, five Vida-Domes! NO EXTRA FARE!

THE VISTA-DOME

= il Zopir

TFTE most talked-about train in the country |

Doily betwean Chicogo ond San Francisco vie Omaha, Denver, and Solt Loke City

an the Burlington, Rio Grande and Western Pocific Roilroads

7 L

hﬁu. iii II"HI “m' __ Ty

include Sowuthern Coliferniae vie San Francsco—Moe additienal rail foral
Write Joi. G. Whanler, Ponsenger Traffic Mgr.. Wertarn Pocific, 528 Minion S, Sun Franclien 3



For your home:
the piano chosen by

the world’s great artists
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You need not be an expert o see (or yoursed] the reason for

Da Mont's outstanding performance. This s television’s most precise
instrument, built with more tubes, extru-size parts, and o solid, arderly
desien that reflects expert engincering and painstaking crafismanship.

Look at the DuMont chassis. Compare it with others.
Then you will know why owning a D Mont 15 full assurance

of lone vears of satisinction.

Ve AHERHR K T

L ST |
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YOUR GAY ENTREE TO EUROPE

U Frnee-Afloat the accent 55 on evervihime {hat

makcs for a2 esv holiday en mote o Foroms nspired

CTUSING,  ERPOrEi s 0l Arart :||_'|_j|'.. -_'ll__|:|!||:||-|.
theater amg cabaeet entertommend il enhuncod

weit b choeertul Bn

n |
glish-speaking scryvice.

Whether you sml oo the newly eommassioned
Laberte, th tlebiited e de Froance op o

e elegand

—
—

M Carasse, vou'll fimd the Frioneh Har for fone livin
i all classes. You'll discover. too, that it costs w0
moare o vel Teench Lane

Visit Englond and the Continent while reduced
olf-semsint fabes ate . cHed bind e the e of

vour bife) bavel aboard France-Afloat! Founch Line,

GlU Fifth Avenne, New Yoek 20, New York
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Eallings 1rom Maw Tark to Plemouth and Le Havie Gl Y-

and minlmem an-way raten for Pigmauth (fates lor Le Havrs tiightis h ghar):

4 - Liberte, Jansary I, Werch |1, Apsil 2, I8 Foirf Claw. 1330 Cabin, 127i0-
L — 9 Teerist, 3145, |l® de France, Jascary |12, Febroary 15, March 5 20
ApHl ¥, 10 Fint Class, X% Cabln 5210 Towried, 5165, Dn Groms, Firo daan

F@ 10 Capin, 17 Other Frensch Line Ofices: Bavarly Hille, Sostan, Chicegn

L._.J Cleveland, Halifas, Mpotraal, Hews Crisam FPhiladsiphla, Partiand Sas Frae-

ciacp, Laattle, Torentn, Yevoouwer, B.C. Warhiagton, 0. C. Winnipag, Mar




We Loft Winter Back Horme for Sumy | for your most fascinafing vacafion

5@[@ [{\Uﬂﬁ@ﬁﬂﬁ@ J - SomAviombn

sighos te be found wewbere efse b the world await
virdd s . . Yo steoll where Spanish Conguistailioces
troid cemturiin ag .. . visit shoded missions biusl
by Franciscan padres . . . view the Governor's
Palace, where Spain’s Viceroys ruled . . . you'll see

gl histoeie Alamo . . . and
A few stepa uway fronm storbed shrines 1o o FrILH.I-
lomas past, you'll find in stking concrst © Amernca’s
Faitert Gerowing Major City™ . , . modern, vibram
achieving, daring . facen a
burgeoning future unafraid. Include
San  ADtonin  of  your  bnerary.

Write today for free tilancirated book,
MUNICIPAL INFORMATION BUREAU
727 lmuronce Bidg,

f fan Antgnla,
[ } Texon
|
; "-.Hﬂ

Discover here, undoer smiling skies, one of
America’s misst unigoe and colorful ciies,

Evervwhiene thiae 18 polor
and contrmst—visual evidenes
of i romantle pasl, gracious
old-world atmosphore

atied hempitality—amnbd

e modmlern ety

sinnd with hallowed heroes

= gt The Alsmo , . . stroll

¥ aleng the flower-lined walls

| of La Villita . . . visgit the
uhops and bpensre of | e

- Mexican Quuarter,

a Seller snow aLways!

fhe Hiew

RADIANT
SCREENS

willh mars

o the nncient Spanish

i betorns, Hest sl relng,
enjoy fine food and fun to
sull vouar massd ond your
budget—all in tho deligltful
climats of Son Anlonto

ADDED ATTRACTIOMS: Benl working Texas ronchies
gy Jure you o the surrooivding
Bandern Hille Beoufilul Lake
l=aama af ﬂl.'l'iill-l:l", I.l'rl”ltl il Tl S E— TR Tm—— - - S, S — [ e e

Exit ‘Worth e |decl siop: overs, -
Movies or Slides

going or coming.
Black ond White or Color

reflecting power

M akes all peofector shivwings o as en jor-
ahie— given Lhern roml “ thentee qualicy,™

“Aillion Mirror™ soreen reflocts Tt

r penpErfdly—makes your pletures much

| rpr—Seguiifulty Niutrased color I berigphitoe, ol=arer aned eeore brfbinnd.

|  beakisr HHI.;'-I'L:- Loupen ledoy. Imm"m | _ AR |

| M, . & Bohmeyer, P.TM. | Portable, seta up in o laak]

| Enaby L‘i..n?l :-'F"“_'"::'l' f;:h""'f' Bldg. t Ank vour dealer (or demornstration, Weine
1 Dempi, i o bR :

| Mainis eaitd wes TREF the ooipe boaklsr ond sthar infornmdion | il i|'||'II|lII'| af “MNilkkogy Mirmor™ fmbree,
| oot Lom Artoe o' mn=y s=mier 2fized o 1
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| S Rodiznt Mig. Corp., 1393 So. Taiman, Chicaga &, 10,
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This could be you
in TUCSON now!

ree/ like a million i our sunshine elimare

TUCSON HAS MORE SUMSHINE thin any other resort

iy, Lome now .. swiim i open air pools ;. golf s TH"S 'O'IH'IHT!H YOUR PLACE IN THE SUN 13

af hne couniry Clubs . .. Bde horsseback over dsert
trails . . . visit hismoric ussons, iactut forests. Shoor
at Tocson's excellent trap and skeer cluh. O, if you
piclor, pust relax and fesy in the warm. dey sunshineg
and invigorating air that muke Tooon the favorite
winier vacation spot of thousands,

COME EARLY, STAY LATE— o Festival of Art runs April 13ch
b see and do. Big annuel rodes thritugh 37th. See Tioon's
ILa Fresta de e Vagueros) oniguee stores and shops, watch
In Februdry features nations  the desert burst o bloom.
op cowboys, Inspiring Teoson  Chp oand mad] coupon today

IN FRIENDLY ARIZDMA

HMND FOR FREF COLOR-PHOTOD BOOKLET
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For 35 yeards The Amencan Sationery (omg eyl
IE; hnﬂlﬂth;|uW 4JW4UTN_|!%H_nhPﬂ[JML.H 1iTE
r listed below, Where else

i IIII AL ARS T, T Yyl el so

moch writing paper at such little cost? Yot American
|.|ri ':E;: 't]'lhl!l;l sfabionery T Hm-"llupndﬁl IFWT——-'Lﬂ.hIhI'd;
]nx?ﬁir{qf'-?mtifi uﬁﬂﬂ J-m4|-bmi il enve
opee ) with v e amd address o rich blue ink,
How do we do 117 Specinlization — huee volume —
sunpile packaging, with oo frlls — 35 years of prioeless
LR CRE TS mrel the determmnation L make e slabion-
Ory IEXpemE e, ||_'. A package. Sod 1oy sl
2 THE AMERICAN STATIONERY COMPANY

Wi PARKK AVENUE, FPEERL, INDIANA

The Fine Stationery

S~= in the Plaoin Box

e T
e — e R

STAMDARD PACKAGE
Mk NOTE SHEETS (60 x 73, 108 NEW, IMPROYVELD

ENYELOGPES, 1deal il QIEEF)

{si i inal id SEFE =R AT .in.u,,|| i Prinbel .

Foer  EELERFTIS TN =E,

CORRESPONDENCE CARD PACKAGE

EMVELOPE PACKAGE HLL H-I-F:_I-wln_nl-l NCE CARDS (3% x 6) and
21N RNV ELAMES (. L TEN =i s &S N 1 ENVELOPES I:' nFrsE are III_'II {JLLLECY 515{_}
wtarkiladill "aeksEe anly L L ey sepl g .‘ll]._l:l'-j[_] [HEFE WELL EEIRNREL] FIEEE] o o w o & = % % & =
i rimi mil .

Wi Liki™ Erimeani | 14 i-_-_ ot 1 |

Muwemum prnting —94 lhines, A characiern pe
DELUXE PACKAGE bvelualiteg pianctostion and gpacing. Mo gl nekag

5 LETTER =HEETS (6% — 10 1. 125 MATCHING rilers geeepted. Remor with order, West of Denver;

Fow v ELOVPES, all in St :-|. 3 III- ‘_'2{.}'{_] U nod 5, e oqwn, elad 1M Iy Prires I""--

1l P e re il el AP N o .": |.| I|||_||ur-!-'- |I'.II-|':-.I'.||I L. SRR Fidd LLERL arte erran s

Mention the National Ceogrsphis— It 1dentifies you



Now’s the Time fo Le
Snow and Ice Behind §

All signs paint to the greatest sunshing season ever —

everywhere in Florida, So don't delay! Say " Goodbye™

to bitter cold and dark, deeary days and sy “Hello™ ro
Suashine, U. S5 A Here you'll find spores of sl sors
landmarks of historic interest, parks und playgrounds,

unique sights and atmracoions, all through che ste, Thoere's

a vacation for every budget here in Florida. Come

as 3000 as you can - stay as long as you cun.

whartut f&mm Sound fime of
Tinrda avalleh¥e ¥ou D:ganizaticonal
sivowing. Wriln DINECTON. Fharida
fate Advertiaing Commission,
Tallahasase. Fiorida.

L R B N S A AN RS ELEREEN ERESENENNEEEF

STATE OF FLERIDA,
TE2-B COMMISSION BUILDING, TALLAHASSEE.

Please send wew, colovful booklet:
“Flarida, All-Y ear Vacation Land.”

Adedra
Frﬂ! Mew 36-Page | | " —
Booklet in Full Colar ," L 3 e ':!'Fr Tane Siate
«-.Mail this Coupon Todaoy = FABULOUS FLORIDA

Phato [Musiratinns by Florada Siaie News Bereas

R RS E R R R EW

E WARM in Winter!...C00L in Summear!

FEREF SRS R R EE R R R W



/ ) S defightfully different”
S0 prackid with advent e

¢
oo easy bovisit in parfect comfort

® Lind ol breath-taking
beauty, Pholograph wild
poimals from vour car;
theillat workd s-mightiest
Victora Falls. Enjoy escellent botels; beacnes,
abr-canditloned tmatma: 4l comiorts and cOn-
venionces. Enjoy Mditferem™ South Alnca, 40

Vv bumed pisnes treaveling in l-L".‘}'I'. on Africen Endeaww of African Entérprie, De-
back | 2000 Bl vou'd hoave lightfial transarlnntic liners . . . Superb acooim-
garrien] beemd for manev, Hevad mkditions, cuisine, service. Plan your own
wits the medium of exchange, and iwinerary, Or, tithe our 54-day crulse -.-..|.[||_|:-.-._'r:.-
for ooniuries serviees rendered thing armmped. Fare o Capetown 5634, up.

For details see your Travel Agent or write Depl. ™,

;|||.| "I||.-||- |||-||l_r_li:||' WD ||l|.I-.'. foar

it DEen]s,” Woan poday, whether

you wo ol Egypt or bast 5t |avinhm,
you're smarl to enrrv First Na
fHonal Bank of Chicngo Travelers
Chevks — .'u||'|||:||-|r' W s et

travelors o, The only dentibos.

f1on I-'I|II-I'I'Ii IE TUur Epsninn,

Always carry G Q@ﬁ
First National Bank of Chicago = place in the sun...7 "=

Travelers Checks P\\ENIX ’

and the
For moree than forty vears First VALLEY of the SUN i

National Rank of Chicaeo Treav-

elers Uheiks hase bwon reomenoeaed

Warm dry days to swim, ride, golf,

relax, Eaplore 14 notional monument.
Visit Old Mexico. See Indian croth-
man, Enfoy superb food. Wide ronge

JI:.ll .I.-|J.I|||'|| '.'|I|: i =l ."I.'r .'|".'.'.-|!-

Thev'ee as robyeiienl g8 cash,
Irgiiiee mt vour bank  [or Fiesd ; . s
N : I Rank of Chics Pracs of accommodoations, Come o Phoenix,

mivernd HMank of Ul | Ev-
eliers Uhecks, Protect vour traved
casli —alwavs carry e, I'rlllI:!.-‘.

relund 1l lost or stolen,

S riporest. dneal, dpamest U 5,

reanrt area, TE¥S « 1950,
U 5 Westher Bureou

FOR ALL BUSINESS
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Il you want in your dream

kitchen IS HERE !

=EN POl YOURsELF how  new o Geandy

1. Si1ee! construction; oaovy-
gliding drowers, positive-
cloung doori. Boksden en-
gl firnlsh wipes clean sosily |

2. Ample, occeuible ploroge
fincluding comaer cabinet with
shalvas that turn, ond ralling-
door cabine! for splcel|

Lnadine exiielly the kitehen god want in

3. MNeaw Youngueawn Kitchans
Jer-Tawar Dishwosher does
llshss iy beas than 10 mbnutes!

4. Onee - peecs, aod - réesisting
porcalain-enomeled weel ank
bag with no-splash bawl,

- B Youngstown Kilchen: Food
Waste Disposer, 3 woys best,
fite Eloctnic or Cobinet Sink,
abolishes garboge

urilieundol work savings. moel leatiey valie

e vorars i Yiomgstown Kilelivmn

Tragnoe & kntehess of bopeedesting wreer:
Dk -orn rmnimieee] Nislbien 1l wipw oheil
-'.|-||-._ fonrs Whiad won b bwa-kble ilrewiers

fhat wor't sEick

Imangine a Kitebisn tint disen vour dlishies
.-:|-I'l' L, ||II'I LI il .||'| 1II"|1“|' HRY LR Ty T5RIER
Wik, e oller machone s egual 0
S S AT |'|III"II|¢||J'- cathimge  [ores or

creales o aocesdilile sloraee than

'-.llr?'ll'. -ll-'l'l_ ||I||II ||'-| I;|||' || |||||]__‘-'||_|_||=| —
||.I ] II"|I-. TR | fllr l|'|||;jl|.|'||'

I.-:'I Vi F [.-||'||||_-.-1r:5||||-|| Y renEstown
['-...I:rlu-.. ilenler W | VIl gnwr 4]r4'ILIII
bttt i peerfeet mitiinlayne. sl winn Doy
e sgeve on insiublation snd how enay 31 iz
(0 lhsiseiees. TF Yaomd)elinge, sprecil s W Yo
B |'|.-':1|-||r:| 1o Il waps!

MULLINS MANUFACTURING CORPORATION
WARRIEN, OHID

wirld believed] puasslly);
||

Toingilewn Elhkhess sre tald Fhopeghout The Warl)

Mulllng Mansfacaring Corparation
Bept. MG-1532, Werren, Ohis

Ly 3-page @lanmning snil dacnwling
id=4 hook | encioer | (o Tainng

Wii sl fipn phaiie
{ i T il

b plen o aerescsdsd |

I M&ET | Flemss mrefi
5 | 1

& EES

st Klichens Youngseown KischensFood
Vit Towsacr B s b N wEr L i Teeis e - Wasle 1ii1rl-i1'lu|,"r_ e AFT A TR
reEnil jets shwar oider ibirt: gl deslhyes Frrslimee,  dvnahle: qetsarn sheml
fivpeprenically cleum ing Tesa b ven oo iy sell - leaning: aci o CiLisTY BTATE
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CITY
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Wild Blue Yonder,  lsleg polee |:||:'|I:l"|:| [ TS
iwt pilat Lt Williom R Fullasten, USAF,
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5 45t

Streamlined, compact, procigion -
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instant action. That s the beanty
ol o Dasgern. Wind LB

it. nlmost in one motion. Get aelion

shots impossible with bulky camerns.
Get matehloss depth and defimition
in ary kind of photography. And ask
Y Our Letea dealer how the great new
Leiea TTH with buili-in flash syn-
chromization meakes bettor pietures
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One aof the major ochievements of medical
wicrice is the progress that it has made agnina
prieumanin A recent sludy shows, for example, that
for every person who now succurmbs to pocumonia,
three of four weme cluimed by It ag recently as 15
years ago. This gan has been mude possible by
improved methody of treatment—including increis-
mely ¢ffective medicings

Yel, pneumomnin s still an imporint disease—
especially among mfants and eclderly people. It
takes an annual toll of about $0.000 frves, Doctors
say Lhat this toll could be reduced if the skills of
medienl sowence were used rnr.r.r;l_lru."__i—ul thee first
st of pneumonia, This & because the new anti-
Diotic drugs work best when piven in the carly
stages of this disease. 50, durimg the winter every-
ane should be alert W these waming symptoms of
|'-r|.|‘.||:|11|._'1|::|||.| ;

1. A severe, shaking chill followed by
fawvor,

2. Coughing accompanied by sharp pains
in the chest,

3. The appearance of rust-colored sputum,
4. Difficull or labored breathing.

Certain types of pneumonia may occur without
these symptomes. However, if they do appear, call a
doctor prompily, to to bed, and refmain Quict

Remember, too, that a neglected cold—parucu-

PROGRESS
AGAINST
PNEUMONIA

larly if accompanied by fever only o degree or w
abuve normal—mnay be i forerunner of poeumonio.
Even il fever does nol oocur, it bs always wise to
tike care of a cold, especially one that “hangs on™
stay home and rest if vou can. eat lghily, and drink
plenty of fruit juices wrdd other Vepunchs.

Wihile medical sclence can assure recovery (rom
PSP rutoTy mieclons m o vas ||L.|'||.-|r|.|:I-..- uf CRe,
firevertion 18 stll larpsly up tir v ] 0 ruard against
poeumonia—as well a8 colds, influenzn, snd other
respiratory conditions—ihe follrwing procoutions
are advisible

Try to build up your resistance: get plenty of
sieep, avidd enoessive fatigue, und eat a well-
halunced diet

Dress warmly when going out, especially dir-
g coid, damp wenther,

Keep oway from people whe cough or
sneaze coralossly.

The winest precaution of all, however, is to keep
in the best possible physical condition—for thome
with the most resistince and vigor have a definite
advartode may -:ljnimg preumnin and other winter
atlments.

Metropaliton’s booklet, 152N, “Respirntory. Dis-
eanes,” containg helplul information on many re-
spiratory aillments, Simply fll m and mail the
coupon for a eopy,

COFFRIERT PN — BT RO Ra® PP /ERIELENIE Clila i

Metropolitan Life

Insurance | Company
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1 Madiarm Ave, NSew York 10, N, Y.
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IT heen to California
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in Gay, Glamorous

MIAMI BEACH

Mo other place on earth offers such an
amaring combination of delightfol climate,
wpectacular sitractions, fabuluus shopping

centers, and endless
B |1llll.i,' il .:l|.ll X [
go and things 1o dao

sy Miami Beach. 374

) and imlormahan an
hotels, and 1,600 aparr- holels or apartmenbs,
|
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Norman
Rockwell

WORLD'S MOST -..,
FAMOUS COVER
ARTIST SAYS:

F i
“"you can be a

successful artist!”

EY MNow, you con get! broining by profenionch quickly, af
haame, in your vpoare fma, | bove worked with Amearico’s 11
moyt fomous artishy a perfect new and foiler meibods of
showing you our secrets ond short euhs. Gel tarted today "
Wiite for kig ilhnatrated brochure. I’y FREE!

Amarico’s 12 most famous arlish shaw yvou haw |
Mormas Roziwsll = A Parker = Joa W hidramb
Bon Mohl » Sfesdin Dobgnos « Haobwr! Fowopld

Peber Halck * Auskin Briggs « Hareld ven Schmid
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"What if your business lost its 'memory'?”
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Drive an the beach dself =23 mied long
=500 fee! wide, plecsure packed all the
way ! Let vi send you free, complete. illus-
froted informahan. A post carg will gda

CHAMBER OF COMMERCE “""™"oi/ar ™™
Daytona Beach, Florida

Qempmd Besih - Boly M - Laerh Daviang

A Dy Voo Zion

Far o really different vocotion thin winter,

i/ _
_‘"ﬁ sema to heootidul Fort Myen—awoy down
j ! 1outl I rep=al Flaridea, Parlmel climate
‘Wonderful fshing, boahing, yvwimming, goll

splendid accommedothiom. Meoderofe rotes

e Far frpe illusrrared tolder. wrile 16
| ¥ e r_ 1. ). Dwyer, Lee Cosndy Chamber of
I am) ¥ Commerce

5.5. DELTA QUEEN
By Ohio-Missasibhi FKuweu
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Leave Cinfi,, O, Feb 16—~ Retum Mor J l":g' ]
4 Boys in New Orleons—Steomer Your Hotel &
Fare (All Expense} $275 up plus tox :
(Spring New Orleans Cruises —Apr. 58 May 5) 3

&)

21 DAY CRUISE *),

See Your Local Travel Agent ar Write

oy

%ﬁf’ GREENE LINE STEAMERS, INC.
.

203 Public Lamding, Clntl. 2. Ohvig
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. The Emiﬁ:aﬁrg @

Fallow the wwn ro “1||'|r|-|:||:.- 51 Per r-f'.b.ll'g_
resart canimr ol Floride's Gull Come. 20
milex gf Gull Beoches, All kindy of recrea
hon ond snlertoinment. Big Lleopgue boawe

ksl E'I:Ig ona horis rlrrinn_ Accommodo:
l".I fimme 1o fif FYEF)y I:HII:FI;M Hael |'-:|l||;i'|:r||'l'|-_
R For boo&lsty, write Yoday ta G, G Doven-
port, Chamber of Commarca

VA
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NEW NATIONAL GEOGRAPHIC

ENLARGED MAPS

UNITED STATES-67T* X 43',%: This su-
perb enlarpement of the U, 5. msp which came
with the June, 1951, NATIONAL GEOGRAPHIC wiil
make a timely, lU<olor wall display  with the
Asin miap below— portraving the two great centers
of power in today's tense world. U, 5. cities and
towns graded .'|.LLu-r|il:l;' o 1050 cenzus. Scopls,
1:8. 125,000 or 4% miles to the inch,

ASIA & ADJACENT AREAS-H61':" X497

This five-fool, l0-<color chart presents the whole
vast thenter of mi=rnationml crisis an of Feh, 1,
1051 : entire Far East, Russia, Europe, part of
Alrica, Scale, 1:9,000,000 or 142 miles io the inch.

OTHER ENLARGED I10-COLOR MAPS:
Bible Lends.™ 64! x 44" inches; “The World.'

67 x 431, mches: “Northern and Southern Hemi
:_-i]'.-h-r';l:-.'-.,"' &7 x 151. inchen,
INDEXES 1o place names available for each map.

PRICES of all enlarped maps, $2 each in U. 5
& Poss. Elsewhers, 32.25. Malled rolled ta U, S,
& Poss. Postal repulations necessitate folding for
mailing slsewhere. Indexes, 25¢ In U. 5. & Poss.

Eleewhere 50¢. Cbtimable only [rom

NMATIONAL GEOGRAPHIC SOCIETY
Dapt. F-C, Washingtan 6, D. €.
idenrifies

prhbic =Tt L B
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“ANYWHEHE EUT HEHE" There is practically an unlimited

desire [or travel on the part ol the Amerncan people.

It 15 un urge, mresistible s a tide, which has fostered great advances in the field
of transportation . ., the strewmlined train . . . gutomobiles buill and sold by the
millions and the highway systems for them Lo travel on.

Fhis urge to travel, and the ability to travel, has forged a united country, and
reduced o viast ared 1o the dimensions of a community.

I'o this fortunate condition The Budd Company has made many basic contribu-
ttons, The all-steel automobile body which mude possible the mass productuon of
automobiles. The sieel wheel for highway vehicles of
all Kinds. The modern, lightweight, streamlined train,

Surer, smoother, ratlwaiy passenger car disc brakes,
Things that make life ' happier . ., and travel safer. ’

The Budd Company, Philadeiphiy, Detroit, Giary. ﬂ" 'y

PIONEERS IN BETTER TRANSPORTATION




SAN DIEGO °/::

Eif Sea, Desert, OLD HEIICO

mm’

LR Mg diffepraad o cas o
da avery dayl Yooshonin Soeth-
Colitornia’s meldess,
froe ihimate, San (Hego bhos lea
rain and the wormest coostal

2dys ang niij||||. al all

Deep sea fishing,

sgiling ow gisiet Loy or rolfimg

FiT iF0g

(S m .,

Nrbor,

aptytpidiy im o Fesping
ol your 10 efioy.

Skip off 1o Borrego dasert for dayy of pleawrs nder o
lamning win Ther fase In GHid H-HI'.E#I, frand 30 meruter souibk
of Son Disge. ol Alok rocieg, foreign thopas and foreign
food; it s g wocatgen gl L el | Yay
mimile of winfar m Son Diego

 HO EXTRA COAT fo include San Diego an most
| Callforpia rakl ard plons fickats, Ash yoer Trownl Agent.
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VWIBRATORY MASSHEF

wiithi

Genuine Battle Creak

HEALTH BUILDER"

Enjay the relasing, afsimilating lew-
efitx af wfficiend vibraiory mamsage
Health Hodldet giwds you gilensmn?
wCimntific deesiatinrive muit it latio
—""it the unap of & weritch.” Helps
weight and Sgure peewli bednin, miied 1e-
tednanng, bleod sitvalatien. W iledy
sed o Headld idstitifiasi. Bails
for yeers of setvice—Hiiliy guaian
teeld. WRITR weday fuf Hierdiure
it apw boxlilet, "HE GOOD TO

TOUHSKLF
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To the Secretary,
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2660 North American Bird Species in Natural Habitals
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