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Our Navy Explores Antarctica

By Rean

ADMIRAL

Riciarn E, Byep,

L'SN, REeT.

Wirh Wusirations from U, 8. Navy Official Photographs

T THE bottom of this planet ligs in en-
chanted eomtinent in the sky, like a
pile sleeping princess.

Sintster and beautiful she lies in her frozen
slumber, her billowy white robes of snow
weirdly luminous with amethysts and emeralds
of dee, her dreams iridescent fve halos around
the sun and moon, her horizons painted with
pastel shades of pink, gold, green, and blue.

Such I8 Antarctiva, luring land of everlust-
ing mystery.  The ce-imprisoned continent
covers almnost 6,000,000 sgquare miles of the
carth’s surface-—nearly e much as South
America.  Most of the interior actunlly is less
known than the sunbit sicle of the moon,

In the century since the lund was discovered,
fewer than 600 human beings have Fivesd on its
dhores,  Sirenlike, it challenges the restless,
adventure-hungry postwar world.,

Exploration a Navy Tradition

Last winter this challenge was accepled by
the United Sintes Nave, as part of its training
anmid research activities, with the largest ex-
ploring  expedition ever  organized-—thirteen
ships manned by 4000 men. It wos the
iith, and by far “the largest, polar expedition
which 1 have led.®

(M the five, this wns the first which wias
entirelv naval, with the exception of a few
Army and clvilian observers and scientists,

Whatever T have been able to accomplish in
the pnst as anexglorer has been due largely
to my training and experience ag a naval
officer, and to the Nnvy s spirit of fuir play and
fustice that give impertance and dignity to
the Individoul,

Cbwiously, the technical education of any

man whi is to exercise command in this branch
of our armed services must include most of
the specialties of the professional geographer.
He must he competent not only as a navigator
but s a maEp maker, in astronomer, o sensitive
and accurate observer of Nature,

Some af the [oremost figures in the histary
of our naval service, both here and abroad,
have been E.mh'.rers—-ﬁjmdnﬂv explorers ol
the polar regions. The Ametican list Is im-
pressive and inspiring—Peary, Wilkes, Kane,
De Long, und many others.

Among the outstonding names in the his-
ory of 1he Antarctic have been those of
Capt. James Cook, Sir James Clark Ross, anil
Captl. Bobert F. Scott.  All were of the Ruval
Navy, and Sir Ernest Shackleton wns of the
Naval Reserve.  Hellingshaoseh was 4 Rus-
sinn ‘naval officer, D'Urville a French naval
captain, The story of polar exploration
would fll & much smaller volume 91 the
accomplishments of all these men were srnsed.

In the Navy, battles with storm, distance,
cold, loneliness, and hunger stund nearly ns
high in the trudition of the service as battles
with hnstile fleets. The officer enters upon his
ciareer with this tradition as one of the m-
pelling forces of his life,

* Admiral Hyrd als was in command of the naval
aviation umit of the MocMillan Avctic Expedition in
193, Ser, In the Nartwsal Groowarsne Macirise
for November, 1975, "Flying Owver the Arcthc,” by
Lt Comudr. Richard E. By, amd “MacMillan Arctic
Expiedition Returne” by Donokd B. MacMillun,  See
dlas, by Addenital Byed: “For=t Fhebt oo (e Norh
Pole,” Septomber, 1926; “Congoest of Antarctica by
A" Awgust. 1030 and “Exploring the Tie Age in
Antarcblcs.” October, 1935 amd, by Capl. Ashley ' C,
McKinley, *"Mapping the Antarctic from ihe Alr®
O tober, 1052,
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Lhe general over-all plans and in implementing

Lo Capt, Ewchored H. Coozen, veteran of
1031041 Antarctic Expedition, fell the iob
of dioing most of the detalled organisine—a
tough assienment  indeei e Wi Ul 1n
command of Jask Fomes 68, ns the espiédi-
tan’s ships were known collectivelv, ypon my
recommendation.  Just before the departure
of the exmedition, Urisen i [ miler] v th
selection Board to the grade of Bear Admiral
This delizhted me, as it wos what 1 hod
hoped] for,  Further, it would moke Crozen’s
oy andd mine ensier.
i L

he Navy was constilerably handicapped

bircanse ol the ahort timee Ul wiis aviilabil

(thig wis undvoidithle) for oreanizne oo
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Good Hunting! They'll Have *

While the shigs ol
pmd @ crabenlier sonl Eilled. Im il
Surver; Die. H H
sentnibve of the 17, 5 Fish
sl el i

e i |1|| .I Ciroup wern

_'l'lli 1:| ||'I- -i. I'E"II Irll (il

brologi=t ong rep |
o the War Blepariment. Orleml)
readving the expedition.  From these piges
it cam be seen how well the above-mentioned
officers overcame (his handicap.

[ was designated Officer in Charge of Op-

ration Highjump, and as such represented
|--,|:-1-| Admiral Nimitz during the preparation
and while operating in the Antarctic.

Encirclement of Continent Planned

A major ohjective was to safl with two task
eroups, each with a seaplane tender, as far
Ll & around the 16 .000-mile const of the
rowghly circalar continent (map, pp. 436-7 ),

Most of the constling, a8 shown on presenl
maps, i< largely copjectural. It has little more
relation to rq_"._||:|f- than had some of the eri-
tesque 1oth-century maps of America used by
plonees |_-_7-_r|||.|I'|_-!'-'- whio criossed the Atlantic.

From our sea tenders it was proposed
to launch planes at various poini: Lo explore
the coast ftsell aml make flights inland.

‘sealburgers’
sfalled 1n the E-.r-«.» ice pack. o hunting porty was organised
e huntlee FRIFLY Wi [Feft to eight):
assistant stafl medical officer;
andl W ildlife "';l"'l.ill.';
usnel only

.
[

L

'and Scal Steak Tomght

H. H. Howe, of the U, 5, Coasl
Jack E, Perkins, dxpedition
wiwd Thr. Paul A, Siple; semor representativ
{ilF '-'i": fisoal

=y .= I:l-'

Another major and very -IHI[UF?'.-IFJI abyective
wis o have the main Zroup af ships—the Lep-
tral Group—establish a base for '-]~.'-r"1l..lt |'-='|
[.I_I.lllr'-..r[:u__-. which would muake long explormg
and photo-recomnadssance jourteys over the
unmapped interior of the continent jtself.

T sum up, the plon was to attick the con-
tinent on three fronts,

Cine group of threée ships would move east-
ward from the 90th west meridian and proceed
ns far us possible toward the meridian of
CGreemwich (07), which approximately bisects
Queen Maod Land east of the Weddell Sea.

Another would start from the Balleny
[slands; south of New Zealnnd, and proceed
westward until it met the Arst ETOUp

Fach of these groups carried three
fiving boats and three crews. The planes
wereg to be lannched from the open sen just
north of the jee pack, photograph the coast,
and flv ioland as far as possibe.

I"HA



432

Between these two operated the Central
Group, with o base on the jce nesr the Hay
of Whales, Its :-I~:E—¢:qu'tp£:-|:-d planes were to
operute over an are of ahout 580 degrees of
longitude in which lies the Ross Sea.

Thus there wis a chance that & complete
circle could be closel around the continent.
It was hoped that in p few weeks more
would be learmed of the great unknown than
huel ¢ome from o century of previous explora-
tion by Inmd and sea (maps, pp. 4356-7, 467,
495).

Success of our plan wiis dent on &
rensonable amount of good fving wenther.
Crrdinarily, one expects a total of fittle more
than o week n month of clear calm dayvs during
Janunry and Febroary, even with the un-
hroken daylight during which missions coulid
be zeqst out at any time duting the 24 hours.

War Gave Explorers New Wenpons

From the wirr there was a heritage of power-
ful new weapons which could be adapted to
explorntion and torned from fghting men 1o
wyercomming the even more malevolent  ele-
ments which guard the secrets of Antarctica.

Our aircraft were equipped  withe all  the
marvelous phito-reconnaissance  tools  devel-
apedd during the war, '

Of great significance: was the war-devel-
cped science of trimetrogon photography with
the interpretation, and translation into maps,
of photographs taken from the air.  Since 1939
ite technigues had undergone remarkable nd-
viinces to meet the needs of the Air Forces
andd of general military intelligence,

Fur the purposes of the map maker the
méethod is no different in principle from the
trinngulation technigues of survevors on the
eround, but there i3 a thouspndiold merease
inspeed.  Thens is also the advantage of show-
ing whiat the countryside looks like and of re-
vealing oven minute detdils which ‘would not
b grasped by the naked eye (page S04).

Befare us was the job of photographing
much of the face of a continént, of combining
in an enormous composite picture the fopo-
grapthival features of several million square
miles. We knew that our Air Forees had
mapped in thi= way meazt of North Africa and
western Furope in the [ace of hailstorme
of Aak nnd the opposition of enemy fighters,

Here, in place of an armed enemy, were Lo
visibility, fog, Anterctic blizzards, amd track-
ess immensitics of clood which formed with-
Gt warning.

For the first time, Anlarctic explorers were
equipped with that wocanny instrument, the
air-borne magnetometer, by which it was pos-
gibille to determine the nature of the rock under

The National Geographic Muajrazine

the wreal wecap which covers the bottom of
the  world :ulr! o learn something of |ts
mineral composition | page 50495,

Still. another weapon which would  be
nidnpted for conguest of the Antarctic and
which had undergone remarkahle development
during the war was the icebreaker, is exempli-
fed by the 6,660-t0n, 10.000-horsepower
Coust Guard jcebreaker Novfneind and the
Navy's brand-new Burfon folond,  HBoth these
ships accompanied the expedition,

Either could smash, slush, and wrestle
almost indefinitely through =olid pack ice
up to eight feet thick. Thos was greatly
simplifier] the problem of getting through
the fromen sens which girdle the continent
The difficulties made me wonder how we ever
wol through the ice pack before with our 200-
to 600-horsepower tiny wooden ships,

A mighty asset wns the modern aircraft
carrier, from which we planned to fly planes
direct to Antarctica.

In short, it was our job to fashion all these
swords into plowshares for the peaceful bu
pertlous work of exploration.

New Ade of Exploration

Equally as important as immediate geo
graphical discovery wis the respongibility of
learning 1o use these morvelous new instri-
ments, to test them under extreme conditions,
toe ascertnin and devise means of overcoming
their defects.  In this respect we were pinneers,
trail blazers of explomation’s new age.®

Accompanying the expedition and distrib-
med among the various ships were distin-
guished Army, Navy, and civilinn sclentists
directed by Capt. George F. Koseo, SN,

The chiet War Department representative
was Dr. Paul A, Siple, Lt Cal., U, 5. Army
Reserve, whom T regord s the Toremost living
Antarctic geographer and authority on Ant-
arctic problems,

Fe first came south with me ns a Boy Scoul
in 1928, Since then he has been with all my

* Kear Admial Richard E. Bvrd. the kst man o
Iy over the North and South Poles and the anly anp
te Oy over both, has lonked upon more squure  tiles
of ooknown aren than oy human' 'in ull history. He
served in aviation with distinctfon in both  Werld
Wars: In the tast one be wes oversews four times gndd
win citeéd or deeomited four times.  He hid ctharee ol
the pavigitioonl preparations for the first suecessiyl
tramsatlunthc fight h history, madé by the Navy In
1019, He fow nomstop o France in 1927, stveral
woeks aftor Charfes Lindberzh made the flicht. His
nyval reeorr] shows fwelve mentions of  bravery
which include two cistione for estraordinary hero-
fsm. He has the Congrossonal Medul of Honore, the
Cwngressional Lifesaving Medal, three specially,: voted
Congresslonal Medals; and nraedy every orfher medal
within the power of the United States CGovernment
Wy bestnw —The Editor



4 .:f ;! } |

Sirange Brond for g “Fighting Lady™: Six Big Douglas Landplanes, Antarctic-bound, on the
Deck of the Carrier Philippine Sed in the Panoma Conal
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known landmark south of the Antarctic Circle,

Soundings by Dirs { L. Hough and W, (.
Metcalf of the Woords Hole Oceanographic
Institution showed that the land ls the flat-
topped peak of one of o pair of submaring
mouniains, ench nearly two miles high, The
second peak, hitherto unknown, comies within
about 200 feet of the surface. This was the
first notable geographic discovery of the ex-
pedition,

For o century the Ross Sea has been recog-
nized az the best approach to the interior of
the Antarctic Continent, Tt i= & laree wedge-
shaped shallow bay which, including its great
ice '-'.Jmlf cuts inm the land for more than
1.000 I'.tI.IiE':EL. Tt starts near the 70th parallel,
south latitude, and s roughly bisected by the
180th meridian, the Internationn] diute lne,

For -about 700 miles there is usually, in
surmmer, either open water or relatively loose
pack ice. The pack, which varies in area from
venr to year; generally s concentrated near the
northern boundary and musl be traversed o
reach the open water.

The =ea ends abruptly at an ice wall from
40 th 20 fevt hizsh—the edge of the Ross Shell
Tee. This i= o smooth, eccasionally crovassed
sheet, several hundred feet thick and about
the size of Colifornia, stretching southward
to the foot of the Queen Mauwd Range, which
rimis the great Polar Plateaw.

An Epic of Novigation

The pwenetration of the Ross puck by the
Central Group—the Const Guard icebreaker
Northwind, the command ship Mot Oym:-
fres, the (refeht carriers Yancey and Merrick,
andd, at the outset, the submaring Sennet—
became an epic of mvi.qﬂ.th'm_

It started on New Year's Eve.

A seaplane reconnaissance had mdicated to
Admiral Criuzen that the fce was thin und soft,
with numerous lanes of open water between
the floes. It appeared that the thin-shelled
ships with ImIlE: r1r|=h.r about a half-inch thick
wolld be in little danger of being dented or
punctured in the pack drift.

This soon proved a delusion. The dawn of
1947 found the vesspls already 2outh of the
area of floating, shushy chunks: At midnight
the seascape was solill white as far as eve
could see In any direction, except for a very
iew widely scattered green poolss A wind
change imm-'dmhl:.f after the air observitions
apparently had solidified the white desert.

For two full weeks the expedition wrestled
and traded punches with angry, belligerent
ice. Sometimes the ships went forward only
two or three miles a dav on their way to the
Bav of Whales, 800 miles distant, At one
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time, for three davs, the ice carrled them back-
wards sbout six miles o day (Plates IV-V),

Worst lee Conditions in Century

Within the next few davs it became ob-
views thit this was the worst puck encountered
in the 106 vears since Sir James Clark Ross
first pushed through the sea which bears
his name. His ships, the Eredus amd Tervor,
in eéarly Janwiry, 1841, hid bucked only 195
miles of ice.

Captain Scotts Ferra Nove i December,
1910, had to push through more than 425
miles of fnirly solid jce—an il omen for the
expedition that was 1o end in the greatest
tragedy of south polar explorations.

Linicoln Ellsworth's Wyatt Farp in 1933
encountered one of the worst packs up to now
—323 miles of thick, crushing whiteness.*

A few week=s later | sailed through-the pack
in the vicinity of the 16%th meridian in an
unprotected ship without seeing any  pack.
In January, 1940, Crozen and | sailed through
in twenty hoors. R

I have been through the pack a pumber
of times and am convinced that it follows
some sort of pattern in is behavior {rom
vear 1o year, but this is so0 complicated and
s many unknown factors are involved that
at present it Is unpredictable. Thix consti-
tutes one of the many problems of the Ant-
arctic that awail solution through the patient
accumulation and coordination of chservations.

The ce has g general northwesterly dnifi
Every summer, it seems likely, there is a rela-
tively open nxlf!wui.' somewhere which might
be located by air observations, These would
require time and a great deal of patience.
Time, it must be remembered; is very pre-
cions when one can expect, gt the best, only
a few weeks of pood weather,

Getting back through the pack is likely to
prove a much more difficolt problem  than
griting through it in the Grst ploce. 1t is hard
to guess when the ice will reconsalidate o
a thick, unbroken sheet which will be im-
passable for any ship.

Late in the season this mav happen wvery
quickly and without much warning, In 1230,
for example, we barely escaped being trapped
at Little ' America for another winter,

The eastern group of our 1941 expedition
actually was trapped at Marguerite Boy by
the suddenly re-formed pack, amd it was neces-
sary (o évacunte them by air, an extremely
perilous procedure.

®8er. by Lincoly Ellsworth, tn the Narmwar Geo-
prAFHT Mavamszr, "My Flirht Across Antarciics”
Tuly, 1486, and “My Four Antavetic Expuoditipne
July, 104y,
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Safe escape {rom the pack may be a mat-  thick hard jce which had broken  from
ter of hours, This wis to become a seri- the rim around the comtinent the summer
o passibiblity before the Antarctic summer  before and Doated northword (o become
ended, integrated with the pack., Occasionally

This year, on the trip south, Admiral such ribs would be several miles wides, Thev
Crirzen found an astounding contrast to what  were like steel walls in the path of the
we had known  before—approximately 600 ships,
miles trom Scott =land 1o open water through For the most part, this ice field was un-
e from ane to 30 feet thick, broken by leads or pools of open water. Dur-

Much ol this wits thin, not more than four  ing the vovage only two larse likes were
teet thick, nnd “rotten.” The salid structure  found in the desert. and these served as
af the Trozen surface of the sea was undergoing |1..11.r-r|.i. for davs at a time.
ru[u't!_!Ei_tuinll:qrr{!.[mn_ “Desert” is a ol descriptive weird for the

This, however, was crisscrossed by ribs of  pack. The ice is covered with about a foot

4.k
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of snow., This snow 15 dry, with the texture

of N sganel,

Sturdy leebreaker Rups Inierlerence

The Northarind, commanded by Capt
Charles W, Thomas of the Const Guard, one of
the best Jee silors living, led the way.

Beiore the |[J,D.'J[]—h-‘.lr:{t-lm'.h':'t' }'lLHlL'hI'F ol
this 6660100 icebrenker, one of the three or
four toughest ships in existence, the pack
offered little remstance,

Her slashing, crushimg bow could  push
through ordinary three-foot joe smoothly

knots, and one wall 30 feet thick was

bBattered down in less than an hour,  She could
twist and turn in solid e almost ac easily as
Lhie other =hips could manouver o water:
The difbcalty was thit the unprotected ships
could not follow the sharp-curved, narrow
lanes she cut) loosened ice chunks piled in
[ront of them, and the vawning jaws of e
peredd open by the Norddscind  threatened Lo
close on them relentlessly with pressores ol

many thousamis of lons

It shon became obvious that they might he
in real danger of becoming crushed in the
pack. All suffered dented bulls,

Before the end of the first week the peril

[oasr FhT.ch IEF; EdLy OCres -
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Our Navy Explores Antarctica
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“Who Said an Explorer’s Life Was Tough B
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el sections of this waill,
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From a Pontoon-equipped Helicopter, Eves in the Air
Guide Ships on the ley Sea

Present technigque of petting. theough the dee pack 5 1o semd o
hotivoplés ahend of &n leebreiker to spot leads of opon water or
thin ke, The espedithon demonstrated that the hellcopter & 0 valu-
abb: new ald to Antarctic exploration, Tis ability o nse verticlly
and i hover makes it especially suited 1o the task. Fere the ships
sall throueh lose gk sich as was selidom encountensd on this
expurifition { page 438)

One is the Ross Shelf. It 1s
about 160,000 sgusre miles in
ared, amd according to ssfamibe
mensurements it varies from S00
to more than 800 feet in thick-
ness; counting. of course, the part
that is under the water, It weighs
severnl billion tons. Tt & moving
northward about Tour feet ench
day.

The movement &= dJdue to the
plastic mature of ice itself. Like
any rock—ind fce is only a some-
what aberrant varietv of rock—
it fiows under the tremendons
pressure of its own weirht.

The other sction i= the =o-
called Prestrod Shelf, named for
the Norwegian naoval leatenant
whn first crossed it.  “The north-
west ened, at the Bay of Whales,
B moving westward, also abowt
four feet a day.

Between these two the bay con-
stantly grows narrower and nar-
tower. At intervals of varving
length—perhaps 50 vears would
be a fair average—the two ice
sheets come together with a foree
slow but nexorable,

Bay Wiped Out, Then Reborn

At the time of such o collision
the Bay of Whales becomes non-
existent. There is only an yn-
broken wall of ice from 40 to 70
or 80 ieet high looming over the
Rids Sea.  Freshly broken fnces
miy even exceed 100 feet in
height in this aren,

But thic opportune break in
the harrier ¢annol permanently
disappear. Something must give
way. Hoth shelves are beine
built up continually by the accu-
mulation of snow and the fce flow
from behind, The pressare of the
mcalculubly enormons fcecap that
covers the Antirctic Continent is
back of them,

Usually gremt chunks of both
shelves are broken off and pushed
into the open sen, where they foat
sloowly northwand g meantic ice-
bergs, It is possible that g single
cake of ive as much ns 800 square
miles in area might be broken
from the Ross Shelf. Teeberps
mare than 20 miles in length have
been sighted in adjucent waters.
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1 Cheeked with the Son Composs All the Way to the Pole and Boack™—Admiril Byvid

Lwins nen he [UEsHAEe o e Lol et Adimrsl] o the device myvented by the [at 1 { H.
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undigl, fn o wihich the dorection of north & Eooswn and the shadaw of the san o the L. Winth the s
CYITER] | T | n umel 1A Fraifi dientes ohlrectiog pEpsectill I Im [EOdAl reminn ylier
muegneljic oo [ eHakle. it Ty rved Ndmiral Hyed over both Poles { pages 4 ! K ofetTinge ti
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deliers, Such was the transformation six the strapge color effect was dioe to light
winters ha wrousht (page 4R5) scutterings by the snow orvatale e thiat the

LTheir Hashlights showed the walls | ipestried  preen element of the eolar pecirum was sty

with m its of Ice crvetals in fantastic s 1S "I'Eili'l.:!-. ]
stich yorlmahine white stars. dinmonde. and _ : e :
siasvear-old Steak Sull Edible

reathers, This crystal formation still was m

progress,  The walls had been bure when they Beefstenk, bread, butter; ond cundy left b
et hind were in excellent condition after six vears,

[hev soon found lanterns still filled with and the partvy ate a picmic lunch from the

kerpsene and proceeded to explore the buried  abandoned provisions

et tlerment Lhir |,"'| tannels b ween e Dagilil- The bl :iil'_"' mbyeitided in ice -Z|:|-| (AT I‘l'l

mgs.  Visible throogh o mot of crystals was  the best possible notural refriperator. tendinge
poster advertising the molbion picture which 1o relam throughout the year the mean annial

had been most popular during the long winter  temperature of the jee shell, although tem

nicht of 194041 | e explorers found theis !I-_'.Iil'l"-l":l.-i e range [rom just above freez

own njunes scriblded owith tribotes to the  ing to 70 or 73 below zero, Fahrenheit
aciress U his 'was t s |.'I l'-!f.i'rl:- e .Il' [irsi

Yoo =[HH I"'.-'f-' found themselves under- e berm set ap In lanuary, 1929, at' o II'-EII'
tedth o cathedral stpined-glass window ARTRITR ahout 15 miles from th PEESETIL Dol thiern odee
LW SOLEATre VTS n nred olored & shade of of the Ross lee Barrs | L hon the Ha 11§

it, luminous, uwnearthly purple such as Whales extended much farther into the barrier

human eves have rarely sed thit eodoration dee

i sunlight passine through aboul sehtl feol of When we returned in 1934 we had seen

\ntarctic snow oy our old radio towers rising aboyt 30 fest
The window was an open spot In a tunnel ibove Lhe white desolation, They had bes

ronf with snow arched above it Presumbplily GO feet high when we efecled them In 1947
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on skis, and was loaded with phatographic and
other screntific equipment,

such craft, it was calculated, could fiv mis-
sions inland for as mucl as 850 miles with
suficient fuel for safe return, This would
make possible- flights from Little America
to slightly bevomd! the South Pale,

The planes arrived in the vicinity of Scott
Island, at the edge of the ice pack, on the
Flalippine Sea late in January,

When one considers the comparatively
small, underpowered, overloaded ships that
had been uvaed on previous expeditions, one
can appreciate what it meant to me to find
mysell flying my flag on the Philippine Sea;
one of our great modern carriers, sailing the
northern edge of the vast Ross Sea ice pack
within plane distunce of Little America.

Growlers, icebergs; and heavy pack are o
a thin-skinned aircraft carrier as dangerous
as tocks. The great Antarétic jcebergs are
somber, sinister-looking monsters, especinlly
when dimly seen in thick weather.,

Ore can therefore understand the initial
anxiety of the communding officer of the
Philippine Sea, Capt, Delbert S. Comwell, He
was indeed in strange witers and thousands
of miles off his beaten route. However, when
he found that even in the thickest weather the
iceborgs wouldl show up on the radar, he hegan
1o take things more casunlly, Cornwell was a
very fine officer to work with,

The six lorge R4D: on the Philippine Sea
were & very pleasing sight indeed, but alse a
sirange sight—ski planeg on the deck of a
carrer {page 433 ).

Bagdest Ever Flown from a Carrier

It winld be unthinkable to attempt to get
the f'hilippine Sea through 600 miles of ice
pack to Little America. Therefore, we would
have 1o fly these large planes from the carrier.
This project would constitute another impir-
tant pioneering offort in aviation,

The great gquestion was, Could we do jt?
Unfortunately, because of the little time we
hkad in preparation, we had not been able to
carry ol a test hop from the carrier deck.

This would be the largest plane ever flown
from a carrier,®

Because ol the wingspread, we would have
0 tike off forvard of the “island,” the SIer-
itructure which rises above the fight deck
amidships on the starboard side and houses
the ‘main controls.

Thus we would have only half of the: run-
way; or approximately 400 feet, for the take-
off instead of the 840 feet that are the maxi-
mumn gvailable to the smaller carrier planes.

On top af that handicap, the wheels wonild

The National Geographic Maguzine

protrude only about three inches under the
skis, and the least swerve on the deck might
ciuse Lhe ski 1o strike the deck and throw the
plane overboard,

The reason we could allow no more than
three inches was the danger of capsizing on
the spow at Little America if we allowed more
of the wheel to show.,

It wus a situntion where we had 1o figure
carefully and compromise on the safety factors
at each end of the fight.

Captain Cornwell naturally wanted ‘six
inches of the wheel 1o show, which would
have given us a belter chance to get off the
carrier safelv, but s&ix inches ot the other
end would almost certainly have capsized the
planés on landing (page 512),

Further, only a few of the pilots and co-
pilots had ever Rown from carriers before,
Addesd to our problems was the fact that we
would have to fly nesr the South Mngnetic
Pole, which would be on our starboard hand
going sotith (map, pages 436-7).

Rocket-propulsion Tubes Aid Toke-off

We had decided to assist our take-ofis with
Jato hattles, rocket-propulsion tubes, about
the size of ordinary fire extineulshers, which
are attached to the sides nf the fuselage.

Theoretically, such launchings seenusd en-
tirely practicable—but until calculations have
been checked by actual tests there always
remaing an element of doubt. Had every pos-
sihle factor been considered ? We were belting
our lives on figures on a sheet of paper.

Some extra safety was provided by eliminat-
ing heavy equipment, such as oxypen bottles

for high-altitude Qights—and it must be re-

membered that almost any Antarotic fight is
at high altitudes,

We would take off at a slight angle to the
center line of the ship, 0 that if we shonld
crash into the sea we would not be min over
by our high-speed carrier.

We decided to fly to Littld America in pairs.
If the first pair should reach it all right and
langl safely, then there was 5 good chance that
the other four planes could make §i O.K.
Just in case the ski-wheel arrangement should
capsize us at Little America, we wanted tn he
certain not to crack up all six planes,

Success in the verture required sufficientlv
good visihillty for the Philippine Seo. while
making a 30-mile run at 30 knots, to avoid
growlers, bergs, and fee floes.  Also, we would
not want too much of a sea ronnlng, We
stulfered & discouraging delay of a week, await:
ing suitable wenther,

® Ceneral Dowalittle's Ba25 bhombers had o smaller
wingspread than the R4l
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Serere but Menacing Appeurs the Antarctic's Tey-leatured Face
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Qur Navy Explores Antarctica

Finally, on January 29, we got a break in
the weather both at our position and at Litthe
America, 800 miles away. The commanding
officer of the RaD unit, Comdre, William M.
Hawkes, und I, with Huwkes ot the whesl,
were to lake off in the first plane with an
additional crew of four. We climbed abourd
the plane and stood by for Captain Cornwell
to head the corrier into the wind.

From the wvibration of our grent carrier I
knew when the Captain had got the ship up
to about 30 knots and it was time Lo take off.

We séemied (o creep nlong the deck ot first,
and it looked as il we could never make it with
only 400 feel for a plane that usually requirerd
a 2,500-foot runway. Bul when our four Jaro
bottles went off along the sides of the plane
with & terrific, deafening noise 1 could see the
deck fall away (page 434). I knew thal we
had made it. We had crossed our first river,

Flving by Sun Compass

Lutkily, the weather bod remained suffi-
ciently cléor to use the sun compass (page
4427 us we flow neéar the South Magnetic
Pole. Thers was 8 lot of jce ond T bad an
unparalieled opportunity to study the pack, |
helieve we saw more e pack that day than
cirrth-Bound explorers would see in a lifetime.

Hours later, when we had left the ice pack
behind and found the Ross Sean barrier gpen-
ing up before us, 1 noted that the effect on my
companijons, who thought they had seen every-
thing, was a3 if they had tnken several drinks
of stronz wine. 1 felt exhilarated, though T
had for long periods lived under the snows of
thiz great natural wonder of the world.

The exhilaration vamished when we reached
Little America and saw the rough comdition
of the =now landing feld. A recent storm,
I tearned later, had thrown up bad sastrugi
We would have preferred making our first
ski-wheel lunding on a smoother field. We
circledd a long time and looked things over
carefully béfore letting down, 1t was a tense
moment. The landing was rough eficugh to
capsize most planes, but the rugged R41) took
it.  Another river was crossed,

T konew that 1 haid witnessed another land-
mark set along the road of aviation's amazing
progress, Captain Cormwell and Commander
Huawkes and the officers and men of his unit
hadl done well,

I wm convinced now that the take-offs from
the carrier would have been possible without
the jet tubes. With thelr help, and with a
redesigriod  flight deck, it appears feasible to
launch from a carrier even much larger planes
with a range of 5,000 miles and capable of
carrving a much heavier load,
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There has been some discussion whelher the
carrier, which played such o dromatic aml
essential part in oor Pacific war, miay not have
hecome essentially sn obsalete wenpon with
the development of larger plunes with much
longer flight ranpes,  Clur experience in the
Antarctic should be an ndequate nnswer.

Why, it may be asked, use a carrer for a
boember that can iy 8,000 miles? There
would be few turgets more than 4,000 miles
away. But it always must be kept In mind
that, as a general rule, the shorter the distance
that must be Aown the greater the load of
destruction for the enemy.

These flights also' demonstrated the com-
plete practicability of taking off from the deck
on wheels and lunding on skis. The wheels
should be retractable through slits in the big
“harrel staves' after the planes are in the air.

The object lesson in all this shoold be
obwvious. The shorfest distance betwesn the
New and Old Worlds is ncross the Arotic
Ocean and the north polar rewions, 1t s freely
wedicted that here will be one of the great

attle areas of future wars,

Chir long-range bombers—ar those of an-
other power—could be brought by carrier Lo
the edge of the northern ice and sent across
the top of the world.

Risks Carcfully Coleulated

Those six planes looked mighty fine lined up
facing into the prevailing wind there at Little
America IV, poised to fdy into the unknown
as soon as we could “readyv” them.

Little America TV was rapidly heing “'shaken
down™ under the efficient leadership of Comdr,
Clifford M, Campbell, an experienced aviator
and ong of the most cooperative officers 1 have
gver come in contact with. Aside from the
scientific projects under Captain khosco and
the engineering experiments of Comdr, Charles
(). Reivhardt (who was alse the expedition
and camp engineer), activities of the camp
revolved nround our aviation mission,

The successiul accompilishment of this mis-
sinn would involve serious hizards. In fact.
some of as were much concerned about the
sfety of the crews and passengers of the

plianes,

It had afwavs been my policy on each
previous expedition to risk the lives of my men
only when it waz a reasonable risk, and a
nevessary one to accomplish the mission of the
expedition, Ewven though this rule is followed,
there are many occasions when explorers have
to take extremely harardous chances to suc-
ceed, When such chances have to be taken, |
bietieve in caleulating the risk with the greatest
ol care.
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Our Navy Explores Antarctica

This expedition, generally speaking, was
different from the former ones in that 1 could
not, because of the chain of command setup
andd the nwmerous separated, far-flung units,

have close personal contact with all the various:

projects, However, at Little America 1 was
able to carry on ag of ald and had the oppar-
tunity to work closely with Campbell and
Hawkes to do everything possible to achisve
whit we wanted most: namely, 1o sccomplish
the milssion without losie any men.

I had already had close contact with the
personnel of the R4D unit on the way south
on the Philippine Sea.  Commander Hawkes
and his stafl and my chiel of stafi, Capl.
Harry R, Horey, and I had spent days on the
carrier discussing the many problems ahead of
us in the most minute detail.  For bours on
end, and often late into the night, we would
assess the unceriminties and attempt o work
sut methods of meeting them (page 430).

Capacity for Taking Pains.

Hawlkes showed great capacity for taking
pains., as did Captain Homey, an old-time
experienced pilot; and now at Little America,
Camphell, as hase commander, checked with
ug on our concliasions and had valuable sug-
gestions of his own.

Many factors handicapped us. In the first
place, the maintenance and readying of the
RaDs for the long Aights was a tough job in
the cold without benefit of hangars,

Because of the ski-wheel arrungement anid
the shape of the R4D fuselage, we could not
desion the skis as lnrge as we would have liked
for the heavy loads we would have o carry on
our long flights,

'I'hat raised the question of how these big
planes would perform on skis when flying with
very heavy loads from the néve, They had
pever been fairly tested, and, further, only
Lieutenant Cammander MeCoy of the Navy
pilots had had any real experience in ski fying.

In Antarctica the best flving seasom for
mafety nnd results iz in November and Decem-
her. The weather is best then, anid there would
he more time for rescug aperations in case of
a forced landing far from base. To carty
on rescoe operationsafter the long winter night
descended would mean casualties,

But to explore in the early summer it is
necessary to spend the winter night on the
continent, because it 35 generally not possible
for any ships but the new icebreakers to get
through the jce of the Ross Sea until the
Antarctic midsummer dav s past.

Thers iz thuzs a serious handicap for a
summer season expedition expecting to achivve
any notnhle results in diseovery. We had, of
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course, planned carefully in Washington to
overcome this bandicap, but we nctually had
a far shorter flying season than the short
one we had planned for,

It came obout this way,

We had, as is seen, usedd up the gomd summer
Aving weather getting through the ice pack to
Little Americn, On top of that, the early con-
solidation of the ice pack made it necessary
to evacuate the vulnernble ships weeks ahead
of our scheduled date lest they he forced to
winter at Little America, This would have

resulted In the loss of the ships.

Accordingly,; Crozen, on February 6 instead
of the middle of March as plinned, headed
north with all the ships of the Central Group
before we had made a single major flight.
An icebreaker would return to Little America
for us, but even this sturdy ship would have to
depart weeks ahead of the scheduled date,

The loss of fiving time was not the only
handicap this imposed on us,  Among other
things, it meant that to all practical purpeses
we would have no radar to goide the flyvers
back to base, nor would we have at our dis-
posal the wonderful facilitics in material amd
personnel provided by the ships,

It may be thought that I have dwelt unduly
an our predicament, but the fact is that | have
understated the difficulties, which only a few
on the expedition understood,

Sp preat was the pessimism of those “in the
know™ that they felt that our R4D mission
was doomed to failure.

Versatility and Leadership

But the doubters didn't count on the
versatility of the Navy in general, and in
particular the leadership of Campbell, the
amnzing coordinating ability of Horney, the
super-lovalty and selflessness of the enlisted
personnel, and the ingenuity and ability of
Hawkes. He was a pilot of exceptional skill,
nn aviation engineer, and a fine leader and
inspirer of mén,

But Hawkes was more than that, From
hoyvhood be had been an enthusiast about polar
exploration, He was st in the lore of
Arctic and Antarctic. Flving over these wastes
of ice was for him fulfillment of & lifetime’s
dream,

I have mentioned one of the question marks:
the take-off of the R4D)s, First, the pressure
of such heavy planes would turn the Ant-
arciic névé upon which they rested into ice
which would stick to the skis, Would we be
uble to get the planes started?

Secondly, if we could get started, would
this same pressure—which made a very heavy
load per unit of area of the skis—give the
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landing gears (oo much of o beatine as we
tole off on the rough termaim? Thirdly, woolid
we be able to get up enough speed 1o rise
inta the air?

We soon settled these points.  On February
9, three davs afwer the ships left, we were
reddy for a flight of discovery with a heavy
load of gas aboard amd with the wheels re-
tved from the landing eear, The slot in the
skif where the wheels had beéen we Glled in
with duralomin

Hiawkes at the wheel pushed the throttle
forwnrd to full power (which we know is bad
i the enginesi. We dido’t budee. Men on
the snow rocked the plang from the wing tips
i loosen up the skis from the snow, The
vibrdaton was terrific amdd the whole plane took
o beating, but still we hadn't moved an inch.

Then we used planks under thé skis and
nnally got moving, very slowly at first unel
Hawkes s+ ofif the Jato botiles: they literally
shot us off the rough snow ( page 455)

soon. we fan into bad weidther with zero
visibnlity, and ten minutes later we saffered a
gasoline leak from cne of the midship tanks
mto the fuselnpe. The violenl vibmtion had
caused the leak,

Pleasanter things can happen. We had 1o
turn back, That was disappointing, but we
had shown that a large ski-equipped plane
such s the R4D could be taken off the
néve with a verv heavy load. This was an-
other river crossoed,

=

~ow all depended on the weather doring
Fetwaary, with its rapidly sinking sun and
deepening cold, There were no weather sto-
tlons, as in the States, o belp us with Jocat-
ing pond wesather at our G tpots and, whit was
evenl more impartant, (o insure us against -
possible landing conditions on, our return

By the old method of waiting at Little
America (or the weather, the chances were ten
to one peninst achieving even 3 reasonable
SUCCEss. S0 b was up o us to develop o new
technigue—ar else

That technique was to send planes out 1o
seonf for the westher, amd, further, while ex-
ploring, o thke the weather where we could
|-EI'I.'f|. jE. Wi |-;rll_"|1-' I_'::I._ql 'l.1.|||J]rf THean '_]1_;|_| wie
would seldom be able to follow a predeter-
mined flizht tack,

A his technigee, of course, would not Insure
against bad weather back at the base, That
chance wonuld have 1o be taken,

In carrying out this plan we had splendid
wssistance from the meteorologiste, Captain
Kosco ami]l Mr, B, €, Havoes, of the U, 8
Weather Bureau. Thev deseérve great credit.

Muopped Vast Area Never Before Seen

It bad been calculated that our whale pro-
pram could be accomplished by 23 missfons—
thut is, 25 singlé plane fights—with good
visibility for photography

Metually, when the fving was findshed and
'||'H' SOOI WElS 'il1 20 ||_I||_'FE:|:|||]|i_1_] ]!i,u_]l_':n. J[i]_I_J



Emerging from the Pack at Last, They Sail On Townrd the Great lee Barrier

This ring of open Ross Sea water sl|oining the frogen continent s due to provalling ocean currinis.

been made by planes of the Central Group.

()f these, 17 were successful and three partly
successlul. Nine accomplished very Little, he-
catise of weather conditions or mechanical
troubles; The planes spent 220 hours in the
air on aperational and mapping  nssions.,
Théy flew approximately 27,500 miles; exclu-
sive of local and test fMights (mapse, pages 467
andd 495).

In vach plane were mounted (rimetrogan
aertn] cameras, One pointed straight down,
Two were pointed downward at sngles of 30
degrees from the horizontal, thus sweeping
from horizon to histizon.

A fourth camera photographed a clock and
other recording devices in the plane itself.

A fth cumnera formed part of the radic
pltimeter apparatus which, by means of radio
pulse echoes, continuously recorded the alli-
tude of the plane above the ground,

Four cameras were bdperated hy an aoto
matic device which colicked them  =imultis-
neously severn] times a minute, the nomber
depeniling on the plane’s speeid and altituie.

A plane equipped with such 4 Dattery of
camuras could photograph in rough fashion
nbowt 100,000 sgquare milee—such as a sinp
830 miles deep and 70 miles wide both goime
anid coming—uander kleal comditions.

Followinz is @ résume of the accomplish
ments of thiz group before considering the
experiences on individual missions:

Several islands in the Ross Sea, which hith-

orto had escaped detection becanse they were
buried under the Ross Shel lce, were dis
covered.

The exact location of the east coast of the
Rosz Sea always has been a mystery, becanse
it rices so gradually in maoy parts that it is
difficult to tell where the sea ends amd the
land beging under the unchanging white str-
face of the néve, This expedition tound evi-
dence for determination of several precise
points on this shore line

An Impartant project was mupping the Boay
of Whales area.

The 1947 front of the Ross Tee Harrier was
photographed.  This barrier changes every
vear, and maps fron previous expeditions
when compitred with ours will provide valuable
data on the movements of o sreat jee block
400 miles long and 400 miles wide.

In the course of this work severnl new bays,
inlets, tension cracks, and crevasses o the
barrier were discovered and mapped.  The
relative rates ard directions of e nvements
for the central and eastern sections of the
shell were investigaled,

At lenst three mgjor mountain  rmnges
hitherto entirely unknown were  discovered.
Invidentu]l to this was the disoovery of ot
least one, ond probably several, mountains
of 16,000 to 20,000 feet elevation,

These rank easily among the highest moun-
tmins o the world,  Precise elevations cannot
be determined until photographs are studied.



__ J.II..J.

Low-decked and Fragile, the Submarine Sennet Gets Help from the Burly Northwingd

sonn afler the Central Group entered e Hoss Sen dce pock §t became evident that submasines gro
nol fAtted for loe mancuvers ond rbsk comstant daneer of disaster. Three times the Sesnel lelpn=d 1o
Wby ol ey WL i |i|r_- nst  Gatied Soeheenkor, ey ithoul 1o toks B i Lo A4 FU e
heaves her i line, Towed lack to open water around Seott Tsland, she served ns o weather ship for the
PllciatecltT ol the cxpeddtion and contnbuted: much vabuabsle miormstson

We discovered Titerally hundreds of moun-  we remin constantly alert, that the planes

twins and hundreds of mountain peaks never  and their crews be réady to take off ot any
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tons of at Jeast 15000 feet. the weathe

Numerous glaciers not on present-ilay maps Statistics vield at best a colorless pictire
were discovered., The number and Tocation i exploralion Chey can give no ntimation
of these als fdepend on processing  of  the of the Lthrill of seeing somethine no ove sver

photographs in the Washington labormatories has looked on before, of being in pluces whers

More than 200000 square miles of the a0 homan being has been sinee the earth
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clevition of approxsmately 10000 feet, or All this can be conveved, although quite
twice the height of the Adirondacks. One inadequately, only throwegh accounts of the
of the more colorful discoveries was that of  personal experiences and renctions of the men

several farly large areas of bare earth and  who made the flights from Little Ametica into
rock surfoce among the mouniain ranves which the trackless skies ol ver thiz trckless
burder the western shore of the Ross Sen land, Tespite the hardships and perils, nearls
All n Result of Twe Weeks' Fiving .|'|.|r|-II .J.I.Iu!-. _I;Ilrll. |-.||T.'I| |I.||;-_|Iilllfll.-.-I I|'l'.'l- I.r.
VI this was accomplished in only about  many before them, by the enchantment of the
twn weeks of passable, and ocenstiomally ex- Antareti

cellent, fiving weathor. It was essentinl that he twi planes which drosed the Soutl
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the aren beyond the Pole, or fot at all. Litle
more good weather in that direction could be
expected this season.

Pilots nf the leading plane, in which T rode,
were L1, George H, Anderson and my old asso-
cinte, Licutenant Commander MoCoy, veteran
of Antarctic aviation.

MeCoy had been with me on a previous
expedition. He [z | believe, the most ex-
perienced living pilot in the peculinr condi-
thms of the sauth polar regions—resourceful,
level-headed, conservative, & splendid com-
racde and o gallant gentleman,

Anderson was new to the Antarctic, but the
skill he displayed was of 4 high order. Lt
(Je) Robert P. Heekin wns navigator,

Completing our crew were ] E. Valinski,
aviation radioman, first-class;, and K. C. Swain,
photographer, first-class,

Tmmediately behind us was g plane in which
Commander Campbell rode as senior, with
Maj. Robert R, Welr as pilot, Capt, Eugene
2. Melntyre 35 co-pilot, and Capt. Ravmond
1. Butters as navigawmr,
M/Sgt. A, V. Mincey and the photographer
was Set. Georpe E. Baldwin,

We were glad to hove these fine Marine
Unips officers and men with us.

The two plunes were greatly  overlonded,
That is the sort of thing an explorer is always
forced to comtend with,

The maximum gross weight officially allowed
wits 25,000 pounds. This would have per-
mitted us to take only about 1,000 gallons of
gasoline—Iar from sufficient to reach the Pole,
We carsig] 1400 gallons, and the personnel
nnd equipment ralsed the gross weight of each
aircrait to over 32,000 pounds.

Ideal Day for Longest Flight

It was an ideal day for our longest Aight
mission.  The sky ahead was cloudless: Visi-
bility was nearly perfect. From the plane we
couled see mearly 150 miles in any direction.

Under the vault of the purple-blue sky we
proceederd striight across the Ross Shelf Tee
just west of the 100-mile-long, saddlkebacked
Roosevell Island which rose like 4 hump in
the fce. The surface below us, rippled and
ridged by the wind, was a brilliant white,
tinged with blue and gold,

We Fa:-:—r-l.l over the terribly crevassed area
which lies in frimt of the Queen Maud Ringe
mndl constitutes one of the formidable barriers
to any land expedition seeking 1o enter the
continent from this direction.

Far below us stretched the blue and purple
chasms of the crevasses, They were many
miles long and shapad like horseshoes with the
ends pointing south. Some of the huge cre:

The radioman was

The National Geographic Magazine

vas=es were wide enough to swallow destroyers,

We were flving into the strohge sunset of
the Anturctic’s Inte-summer midnight. The
sun wis low, a great ball like a red wheel roil-
i along our horizon just n few feet above it.
I'n another week it would dip below that hori-
zan for the first Lime this vear,

Heating Systemm Paralyzed by Cold

The temperature dropped steadilv.  The
heating system and automatic pilots refused
to work, congeled by cold, Anderson’s ears
began 10 frecze. My own hands stuck to the
metal of my sun compass (page 442).

Vibration locsened Aitings on the extra hull
tanks and gasoline fumes filled the plame aft
of the cockpit. 1 had to tighten the fittings
every few minutes.

We were approaching the Wade Glacier
from the northenst neross seattered Tow moun-
tning of fantpstic shapes, some with bare
ack crests and some snow-covered,

Here ome of the eéngines stopped. Why,
nobody knows, Tt started again when ‘we
switched to another gas tank, and we had no
further troubile with it for the rest of the trip,

The windows began to fog badly inside the
eockpit because of the failure of the heating
systemn. I took my turn in the co-pilot’s seat,
and MeCoy and T were kept busy scraping
away the frost with our kodves. 1t was a con-
tinuous operation amd very uncomfortable,
since the ice formed with amazing rapidity on
the glass.

Then we turned into the glocler itself—a
vast siiver river about 14 miles wide flowing
between high walls of ice (page 470). This
appears o be one of the best gotewnvs to the
Polar Platean, either by land or by air. 1t
cuts through a great chaotic array of Jow-
Iying peals which increase progressivelv in
height to the southward.

Seemingly  without 'end they stretched
around us—a scene of grandeur such as hardly
is duplicable on earth, The wheeling sun
fooded the glacier, '

Diomiinating the entire Wade Glacier area to
otur left, that great Beacon sanidstone massif,
Mount Bush, towered to an altitude of ap-
prvximitely 14,000 feet,

In the glacier below we nioted one curious
feature. Like n wriggling =nake nlong the
west bank of this énormous fee river was a
sinuously curving brown strip about 300 feel
wide and extending for approximately 33
miles, For many minutes it lay in sizht below
the plane. This appearetd to be an jee-fres
strip, seemingly fGilled with chaotically piled
brownish rocks,

McCov amd 1 ‘gave muth atlention to this
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phenomenon,  Any explanstion of the strip at
present must be conjectural. It @, presum
ably, 4 morainic deposit of some sort, since
it ovcurs hear where severnl subsidiany: e
SLTCAImSs the Wode, There was nno g
rising from it, as would be expected i there

WiEl'e ans subilerTanean source of eatl,

Besline for the Polc

When we emereed from the ice river the
altitude of the Polar Plateao was about §,.300
et althouglh «me of the snow-covered cidoes
mizst have bhesn hizher,

A few miles bevond the topof the glacier we
d straight south along the 1 50th merdian
|..'-,'-.'_5!-;_ |:‘:|' |'||-I|-. | hig S LA s PLK |I"|'_' ”:'.1”
ind left was-obe of the most gwe-
cnme 1 have ever seen.  To the west lay the
Dominion Runge: east, whai 1 believe
tu be 1 miotintmn  range vl
known on earth, the Calberd Girvevenne Babge

This range 1 had discovered in 1929 and
naomed for my lome-time and valoed Triend, the
Mrosident of the Nationol Geographie Society.
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Then T had entered] the plateau by wav ol
[E'I!_' ] i |'|-i.l._il'l' it | had =seen Thes
Iving to the west

We continoed along the 180th mendian.,
Al the way we flew ot an elevation nf approx:-
maately 11,500 to 14,000 feet above sea level

W pvernged nround 2,000 Teet above

MOuUnLains

He Sk
lessly white, undulating, essentially featureless
aprisce of the great, looming interor ol Ant-
arctica. A [airly stesudy

mately 130 miles an howur was mamtained]

o] II- AN

The cold wis intense at this alitude, ot one
Ume repaching 8 minimum  in our plane of
—30} The nertid phatogriapher ol Lo operdte
[rom the rear compartment and | wis using
1 back there

he sun compadss (rom [ s com
paartment was unheated dnd U

CAIMIETE (M-
InEs were cgusmp a severe doft. We potl o
kit chillw

[ee continued o form on the windshield ol
the pilot's cockpit. The glass was kept clear
ith ||_'n SCraping with knives and by constant
1'|I|||l;‘.||: with alcohiol

W had po oxygen equopeneit,  The ellects



Like Ink Dots on o White Sheet Appear the Tents of Little America TV

Antarctic hase of (perativn Highjump, as the Navy called its expdorniion of the continent, was this test
city o the pder of the Ross Shelf Tee. The flagship Maount lvmpis and the carva ghipes Vomcey and Meeric b

nee midred] o the Hav of Whales.

In the lower kel-hand corner I the mlley and mes: temt, Tn about the

center of the micture s the wir operations sectipn, with an airstrip for ski-equipped planes,

of anoxia soon beécame apparent in the unco-
ordinated speech, stnggering pait, und happy-
go-lucky attitude of some members of the
CTEW,

Probably the alcohol fumes the men were
inhaling and the bitter cold accentuated the
eitects of Hving for so long a perind at such
high altitudes without oxveen. The victims
themeelves appeared to be unaware of these
sVmploms.

same of the things they said seemed funny
#l the tme—at least they seemed =0 to me,
bt T would not want 1o vouch for mvself.

At abour latitude 88 there was a consider-
able rise in the altitude of the plateay to
approximately 10,600 feet.  After o few miles
this altitude drops again to approximately
%500 feet at the Pole itself, This increase
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ity height was noted by both Scott and Amund-
son on their lond journeys.

There apparently is a hump for at least
severial hundred miles goross the face of the
plateau, with some evidence of an Incrénsing
altitude westward of our flight line. Probubly
it indicates g mountain range buried under
the =now.

Sustrigdt Indicate Wind DNirection

All the way across the platesu T observed
the sastrugi, the straight, almost parallel wind-
rows of néve piled up by the winds, which are
a feature of all Antarctic landscapes.

They are a sure guide 1o the provailing
winds of o region, giving informition which
meteorological observiers on the surface would
require months 1o accumulate.

iy |



Our Nuvy Explores Antarctica

[ deduced from them that the prevailing
winds on the Ross Sea «ide of the continent
from the Pole are from the southeast,

All the time we continued flving as closely
as possible along the 180th meridian, Even
without wind drift, for which adequate cor-
rections coulid be made, it is obvious that no
mavigator can Ay along a mathematical line.

Consequently, since this is the international
date fing, we were ziggapging constantly from
todday Into tomorrow and back again,  But
sticking as closely as possibile to the meridian
mile easier the navigation, difficolt st best,
toward what i= only o mathematical point oo
the earth’s surfnce,

Air navigation in polar regions affords prob-
lems ol peculiar difficulty.

Near the Magnetic Poles the ordinary com-
pass 85 2 guide 1o ditection becomes s un-
relisble as to be practically useless,  Much
of the time the sun and the pile outline of
the moon visible during the 24-hour-long Ant-
arctic doy are hidden behind clouds, leaving
no celestinl puides over the trackless wastes
where eventually, at the South Pole, all direc-
tiohs merge into an all-encompassing North.

Navigation in other parts of the world today
is larrely by various tepes of electronic direc-
tion finders. There wre of course no permi-
nent installntions of this sort south of the Ant-
arctic Circle, and our young Navy pilets, at
feast in the Uentral (Littde America) Group,
had to learn to navigate without the benefit
of electronic aids such us they had vsed during
their flying career,

Twenty minutes away from the Pole 1
tnpper] Navigator Heekin on the shoulder.
[ had been heeping something up my sleéeve.

“Know how to tell when we are over the
I'ole?” 1 asked. “It will be when the altitude
af the sun and jis declination are equal.”

This was n rule=if-thuml equation which |
had formulated for myself long before the davs
of the present ultra-refined methods of navi-
galion.

Heekin nodded. Throughout the flight 1
had checked our course with the sun caompass
andl 1 hod observed that he was doing g fine
job, 1 was confident that he would find the
Pole unaided., Camphells plane was follow-
Ing Us.

Byrd's Second Visit 1o the South Pole

Heekin took observations every moment or
sy gnd at almost exactly 5 n, m. he gave the
signinl, We were crossing the mathematical
trottem of the world, My hat is off to Heekin®

For the fourth time in history human beings

®Captain Bulterz In the other plane checkidd
Heekin's positinn.
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were at the South Pole.  For the second time
I was looking down upon it.

The South Pole simply is the geographical
farthest south, It is E rsically. indistinguish-
uhle from any other }*Hunt on the pliateau, and,
except for the aerial photographic record, a
thight over it from the Ross Sea side no ]unger
adds anvthing of irrrpnrl.mne to otar knowledge
of the Amarctic regions,

The Pole has heen a symbol of achievement,
of the surmounting of Nature's greatest har-
riers by man's determination and ingenuity.

In the air age this symbol is no longer valid,
Except for detnils, the natore and contour of
the country from 'I'J‘.IE rim of mountains around
the Ross Sea to the bottom of the world can
be rmather nceurately deseribed either from
direct nbservations or (rom almost unquestmn-
ably relialile :Iﬂ:{u-.th:ns.

But all successiul polar expeditions by land
or air have been fn'-m this direction. In any
other direction from the Pole the nature of the
platesu is completely unknown,

Except from the neighborbood of the Ross
Ice Harrier, the South M'ole until recently has
been considered well-nigh unattainable. In
fact, & pont somewhere in the neighborhood
of 78 south lntitude on the 70th east meridian

hns been designoted as “the pole of inncces-

sibility,” supposedly the most difficult spot
left on earth for man to reach,

Into Mystery Land Beyond the Pole

It had been one of the major objectives:of
the Navy to penetrate beyond the Pole into
this “area of inoccessibility,” the vastest un-
known which remaing in the world.

When one speaks of “bevond the South
Pole” the language i3 not entirely figurative.
The Pole i5, of course, by definition the far-
thist south possible to reach, but it hardly isa
midway point towards what now must be the
poal of Antwretic exploratini—the interior of
those milllons of square miles which no eve
has seen,

When we were a few minutes bevond the
Pole both plenes turned to port and few in o
circle around it, This was, for me, the third
nonstop flight around the world,

At the Pole it seenvd—aml (his = an im-
]'JI'-E'E-'.‘FE-E‘.I] suhject to correction—that the sas-
trugi were smaller and less well defined than
elzewhiere, Tl]L}.‘ may indicate that the South
Pole itself & not a place of high winds, so
characteristic of much of Antarctica.

Below us the spnow sorfuce hod a slight
metallic sheen. Where the sun struck at
angles it was tinged with gald. T drooped a
cardboard box containing multicolored  little
flags of the United Nations. The symbolism



Charging Ashore with a Heavy Howser, Seamen Moor the MWount (Hympus to a Pier of Teo
While Cardn =lhips L "rload



Expedition Members HHaul the Flagship's Stern Line o a *Desdman” Sunk in the Tee of

the: Bay of Whales (Page 4%
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should be dbvious—ihe dedication of this goal
of 0 much selfless heroism of the Norweginns
ared the British to the jdeal of Lrotherhood
among peoples.

Then, on the back of my navigation chart,
I printed a personal message (o Fleet Admiral
Nimitz in Washington, My hands ‘were so
cold 1 had difficulty holding the pencil.

T wondered lately if this message could have
been legible nnd exomined the chart with a
gisadd deal of curfosity,

I wondered i there would be any evidence
of the giddiness which comes from lack of
uxygen and the fumes of the aleohol which
we were using every lew minutes to keep the
cockpit window clear of frost

What | wrote stems to have been entirely
rationnl, althourh the message looks somewhat
hilce the writing of a child who has just learned
to print the alphabet, It read:

“Tt is 13 -1? G. A, T. [Greenwich Apparent
Time].

“As T write this, we are circling the South
Pole. The temperature i 40 below zero.®
Our altitude is 12,000 feet. The Pole is ap-
proximately 2,500 fest below us, On the
other side of the Pole we are looking into
that vast unknown drea we have strugled =
hard to reach. We are dropping on the Pole
the flags of the United Nations.

“The young men with me join in sending to
v @i o the SEum_'m:}' of the "\.m.-j.* CHir
gratitude for giving us this opportunity for
geopraphical discovery and great adventure.
As this message is finished, we are heading into
the unknown beyvond the F‘nln. Warm regards
from a cold place 10 you, Duke, and Forrest,
There iz no heat in the plaine and it is chillv."”

The reference to Duke and Forrest was (o
Adm, De Witt C. Rameev, Viee Chiel of Naval
Cperations, ond Vice Admiral Sherman, who
had done so0 much to make the expedition
passible {page 430),

Only “Rolling White Desert” Seen

Both planes then continued on bevond the
Fole. The mstant we passed it some inter-
esting things happened.

First, though we were following the same
straight line, our true course {rom
south to north and our 1EOth mendian changed
in the zero meridian, Second, west had be-
come east nnd east west.

In other words, one moment we were looking
castwiard out of the port window, and the next
we hid crossed the Pole and were looking
westwiard out of the same window,

We flew to approximately latitude 8830
south, an estimated 100 miles. Then we made
approximately a  right-nngle turn eastward
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until we renchisd the 45th east meridian, when
we furned ngain, this time on our woy back
t Little America,

Altogether, we had surveved nearly 10,000
saqunre miles of ' the coumtry beyond the Pole.™

As was to be expected, although it is some-
what di ting to report, there was no
observable feature of any significance beyond
the Pole. There was only the rolling white
desert from horizon to horizon.

Visibility continued perfect; probably 130
miles. AL one time, far to the northward in
the direction of South America, 1 thought I
discerned mountaing, but this was little more
than a passing impression, 1 am doubt{ul,

Chur coursy waz planned to take us over
unknown areas practically all the way back
1o the Beardmore Glacier. toward which we
now headed (page 471).  Until this expedition
discovered a glacier which is very probably
larger (pages 473 amd 478-9), the great Beard-
more was supposed 1o be the earth’s largest
ice river,

Along this broad, crevassed white highway
through towering mountains both Shackleton
and Scott had made their land dashes toward
the Pole. T hoped that it would be passible to
set our course over the glacier itself,

A messape received il this time from Little
America, however, warned that weather was
closing in there, This made a shorter route
home advisable, But this tumned out o be
fortumate, becagse the flisht was over hitherto
unexplored country bhetween the Heardmore
and Wade Glaciers,

“Avenue of Frozen Rambows"

Actually, T think, the wav we traveled
proved as breath-takingly beawtiful a road
through the skies as could be imagined, Tt
mignt have been called the Avenue of Frozen
Raimbows. The day remained cloudless. The
sun, into which we had flown at midnight on
our wiy seith, now bhad moved around the
heavens <o that it faced us on our way north.

To east and west towered great mountains.
some were frée of ice—coal-black and brick-
red,  Others were completely  ice-covered,
These looked like titanic waterfalls. Where
the sun struck their peaks and slopes the light
was reflected from them in an indescribable
complex of colors. There were blends of
blues, purples, and greens such as man seldom
has seen before,

When we left the high plateau bebind, it was
a greal relief to descend to a lower altitude,
It Is spending many hours at high altitudes
in bitter temperntures that maokes anoxia
T T

* This wiis un approsimntion at the time.
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Flight Tracks of the Expedition’s Exploring and Mapping Planes

Landplanes based af Litthe Amwrles made 20 photographic flight=, and seaplines from the tenders Pine Tland
ant] Cuwrrflgck made 35 (pages 456-7 gmid 5000,

We were back ot our base shortly before
noon, having covered more than 1,800 land
milesin a little more than 12 hours, The pilot
lowered the landing gear. Just as the lenls
of Little Americn, like ink dots on a1 white
sheet. appeared nhend and we lét down for o
landing, the photograpber rushed up to me
ard shouited, “Hold tight for a crash landing,
The right ski is gone.”

I lwoked out the window. The stahilizer
holding the right =ki horizontal bad broken,

assibily from erystallization of the metal from
mtense cold and vibration.  But, very Tuckily,
McCoy some ilavs before had rigged a cable
to keep the front end of the ski from dipping
Lo far forwird. in' just such an event.

“Fine ending for a pood Dight,” 1 said w
mysell as Anderson made a perfect landing.

The “hump” in' the plateau, the murked rise
in altititde which reaches its maximum about
150 miles north of the Pole in the direction
of the Ross Shelf and which was noted on our
flight, also was pronounced in the altumeter
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readingz from two other flights which entered
the continent through the gateway of the
Wade Glacier but torned southwestward in-
stead of following & direct southerly course.

At approximitely Intitude 87 and 115 east
Inngitude their instruments indicated that the
white =urface below was aboul 10,300 [legt
above sea level,

Here ngain the recorded rise had been
gradual. No iregularity was observable in
the surface of the nevé, Tt would =eem (o he a
greal ridge miles broad, about 10,500 {eet
high, aned at least 200 miles long,

Frozen Torrents Pour ﬁrn;ﬂh Passes

On these southwesterly flights also it was
possihle to make more detailed observations of
the Wade Glacier, named for a distingulshed
explorer, my old friend ond sssociate Die. F.
Alton Wade, senior scientist of oor last expedi-
tion., It now appears to he a frozn river sys-
termt with [our or five Inrpge ice stréams pouring
into it throsgh high mountain passes from
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varipis points an the plateay (page 470},

Almost at the mouth there are two small
tributaries, and about 20 miles “upstream”
the Wade is joined by another frozen tarrent
which pours down through the Prince Olav
Mountainzs to the east through sheer walls of
Ice and appears to ascend ns far as the surface
of the plateay.

From 40 to 50 miles from the mouth
there are two other large tributary glaciers
which also seem to come from the plateau
through 10,000-loot-high mountaine 1o the
west,  The manner in which these rivers of ice
fiow together and amalgamate like rivers of
water into one gigantic stream will be a fasci-
noting problem’ for future expeditions.

The mountains grow. steadily higher from
the low, black hills an ¢ither side of the Wacde.
where it flows into the e shelf, to the dark
gray, brown, antd red peaks towering into the
sky at the top. Most of the mountaing are
sharp-peaked and steep-sided. A few, how-
ever, have curiously flattened tops,  Some
mountains are completely bare, (thers are
dome-shaped and covered with snow and ice.

There appears to be no easy explanation
for this. Somelimes sn lce-free mountiain
looms a thousand feet or more above a lower
cre<t & few miles away on which not a single
patch of bare mck s discernible. Thus tems=
periture and altitude appear not to be the
deciding factors in the phenomenon,

“Like o Gigantic Coal Pile®

The blackness of some mountains impressed
the observers. They stood like masses of
onyx among titanic cevsinls, Oone was de-
seribed as “like a gigantic conl pile composed
of lodse hlack chunks scooped up by some
glacier over i million vears and E’:fl behind
when the ice retreated.” Some of them might
possibly be mountaing of coal,  Pui actually
conl exposed to weather over long periods
tends 1o be brownish rather than black,

Both historically and geographically, the
western shore of the Ross Sea from Cape
Adare to the Beardmore Glacier wus, hefore
the establishment of Litile America, the best-
known part of Antarctica,

This serrated coast, over which loom fee-
covered mountain ringes through whose de-
files wind ‘blue and silver glaciers, first was
skirted for 400 miles as far south as McMurdo
sound by Sir Jomes Clark Ross with his two
wooden ships, FErebury and Terror, in 1841,

Sinee then, McMurdo Sound has been the
base of four British expeditions, twa led by
Capt. Robert Faleon Scott and two by Sir
Emest Shackleton. The coastline has been
adequutely mapped. British explorers have
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made long and perilous journevs up the greai
glaciers,

The British and Australians have done mag-
nificent work,

They have Iopeated and named the more
prominent divisions of the west coast moun-
tnins—such ag the Commonwealth, Queen
Alexondra, Britannia, and Prince  Albert
ranges. They have placed on the map many
individual peaks, such as cloutd-piercing Mount
Kirkpatrick, with an elevation of nearly three
miles above sea level: Mount Harmsworth,
which reaches 9,640 feet; and Mount Albert
Murkham, towering to 10,460 feet,

But these mountains along the const formed
a wall beyond which men could not go in the
duys of sailing ships and dog sledges. Ex-
plurers had no means of knowing what lay
beyond the first ramparts of this mountain
barrier, other than by glimpses from sea.and
shore of preat peaks in the saffron-skied dis-
tance. They knew only that somewhere west
of the mountains was the high plateay which
Raosg, who hid sailed along its northern shore
for about 100 miles, had named Victoria Land.
in honor of his then youthfol cueen.

The magnitude of the prospect was too
great for its pdequate grasping by esrth-bownd
eves of the explorers who had gone afoat up
the Heardmore, Consequently, this expedi-
tion’s dir explorations brought a wealth of dis-
coveries.  Thev were, in fact, bevond our ex-
pectations. They dare still more or less of a
comfusion in our minds until the trimetrogon
photos can be analyzed,

Hitherto-unknown mountains are numbered
in hundreds, glaciers in scores.  For the first
time, it can be stated confidently, one will be
able to picture this complex of towering peake
as @ whole, rather than in disconnectad frag-
ments.

_The dizcoveries were made in a serics of
flights from February 14 to February 20, One
of the most potable flights was that of a plane
commanded by Commander Hawkes on Febru-
ary 20. It set out from Little America shortly
after midnight on a clear, bitterly cold morn-
ing with a bright sun low in the sk,

Pilots Too Warm Where Herves Froze

On our way westwird across the shelfl it
became uncomfortably warm in the plane's
cockpit. The heater was working this time.
Lt. George H, Anderson opened a window,

“George,” commented Hawkes philosophi-
cally, “do you renlize that this is almost ex-
actly above the spot where u lot of good men
froze to death?”

He had kept a careful log since leaving the
base and: noted that the plane had reached
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IM-fated Seott’s Trevcherous Rowle Towoard the Pole Was This Blue-ice Amazon
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Tremendous Tee Rivers from the Polar Platensn Meet in a2 Choaos of Crevasses

ERE merge three mreal glaciers, only iwo ol
wiich are showne  The dynamic furce respran-
sihle for the badly ¢rfevazaed dren i3 ide flowing
down the slopes of 15100-fost Mount Markham
e of the hichest eleviations im Che west Coast
fmaintams
These threp jce streamis unite to form a glaoer
which Admiral Byl believes §a the largest =0 far
discovered, 1L probably emptics imto Shacklston

Tilet on the west coast of the Ross Shelf and is
thought to be dentical with the placier whose
mauth was descrbed by Sie Ernesp Shockloton,
Majestic mountaing which he saw in the distance
yere photographed by the U 5. Navy Hyers

It mear the top of the plcture has a3 "roller-
coaster” appearance where it curves around o hlack
praobert i ek Thede hillows are a series of el
welalls, comparnble to frozen Nizgorns










wieam and Gases Pour (rom the Snowy Oone of Fiery Mount Erebus

IRMEXN fiving over Anlarcticae’s onlv knows nc- =ound, (owors (o an abtitode of 13200

A% tive volcano reported huge wimd-blown elouds dominates (he entire area. The summit rises

AL
CHE VAT 155UINE 1 i85 CrEleT 1|.||||:"|'i:| 1681 o (hTR ;:||||||'| II,I_-I-“. -|_|,'|_II I-I apars to have .:Ir_—_'l'l :|:||||_ up il'
the =now was holed on some of the slopes, trree sioges of valcanic achivity, The active crater
Ta obtain ||l: atid ether ['l"':-"-ug:' i;.-:'=_'. LT 15- A PETOXE !|JE-.|_-.  half mile diumeter and 900
nandler Hawkes Hew a5 close (o the crater's edge leel deep.
the enarmous, whitling clouds of steam and nox- McMurdo Sound, under the shadow of steaming
oz guses would permil AMount Erebuas, is vibrant ftom associations with
:".'I..__l 4 -T Il VMBS . (I |-|'_.|-.-_. | i reear _'lI]I fhE'.lr-!ur S ihE -.||1; .I';.J|'=.|ll._._ .|r||:' |'|E. e E_l_”!._'l_“ '."'-'|.':--'.r.r.-




Qur Navy Explores Antarctica

I3 east andd 7938 south, where Soott's
Liltezard-delaved survivors rL:Lllrnh1|.: from the
Pole had come to the end of their tragic il
35 wears ago, almost within sight of o depot
where they would have found food and shelter.

Lt was the most striking contrast imaginable
Letween exploration of today and vesterday,
It would have been difficalt indeed for those
despairing men to have fmagined that within
less than one man’s lifetime an explorer would

be uncomforiably hot where they had died
of culil,

At this polnt, farin the distunce loomed the
penkes of the west coast mountaing; The plune
croszed the coastline at Cape Murray, about
latitude 80, and ‘alss the coast range just
sotrth of the sharp-peaked Mount MeClintock,
which reaches 10,530 feet into the skies.

Weather had been threatening, but by ris-
ing ahove a low cloud cover it was possible to
iy northward along the western ridge of the
OS] mouninins,

Mile alter mile they towered out of the
white sea of clouds—an endless succession of
mounidm ranges seemingly suspended in the
substratosphere.  They were sheer pinnacles
of kce and snow, They were cities of enchant-
met, steepled cathedrads, and glittering . pal-
aces of mbAntte cold where dwelt the monarchs
of the dark vastoesses of space.

It wans o scene out of space and time, &s
the mind knows these abstractions,  Perhaps
human eve never has looked upon a more awe-
inspiring prospect than that which stretched
below and beside Commander Hawkes and his
CTEW,

These mountains constitute o belt from 50
to 75 miles wide extending westward from the
Ross Sea const.  Beyvond, s far as eve can
spe, is only the high, featureless desolation of
the Victoria Land plateau,

Scores of lee-free “(ases”

The wealth of new mountaing discoversd
can only be catalogued for the present.  Some
striking features were noted by Commander
Hawkes and hic crew, There were, {or exam-
ple;, o number of “pases” —vallevs feee of ice,
in some of which are blue-green frozen lakes,

All are small compared with the ice-free
region several hundred square miles in orea
which had been discovered a few davs before
by Capt, Charles A. Bond near the coast 1,500
miles to the west (poges 4735, 408, and 516,
and Plate VIIL),

These dry valleys, at least three of which
are nearly ten miles long, show clenrly on the
trimetrogon photographs.  They slope down-
wiard ont of the mountains (o the coast of the
Ross Shelf lce,
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Their walls are steep slopes of brown rock
over which icefalls hang suspended. These
ook like 1,000-foot-high waterinlls suddenly
frozen in space before reaching the “pases”
floors,  The bottoms of the valleys, viewed
through holes in the clouds, appear covered
with hillucks of glacier<leposited gravel.

A somewhnt similar ice-free r_frr'ndur tle-
scends out of the mountaing to the Ross Sea
at New Harbor, This valley was explored by
members of one of Scott's expeditions. Tt is
about two miles wide and 20 miles long ani
i= known 1o have once been occupied liv a
glncier. There i3 no evidence of any under-
ground thermal activity,

Promising Base [or Exploration

Muast of the valleys of this sort photographed
by Commander Hawkes seemed entirely iso-
Jated low mountains. One arouserd spe-
cial interest.  In its center is a small lake,
entirely frozen over in mid-Februsry, upon
which an airplane could be landed easily.

Protruding out of the jce is a small sland,
A black mass of rock. This would provide an
excellent “ground™ for a radio station.

Thits rtplnrnrs, including gealogists, could
be set down in the middle of one of the most
forbidding regions on earth and conduct short
fiont or rIngusifd ﬂ'p-erhllmm into the surround-
ing mountains.  All the time they could keep
in constant touch with the outside world.

The presumption is that these vallevs origi-
nally were cleared by the retreat of small gia-
ciers, They probably are kept clear by strong
prevailing winds which sweep awny the snow
as jast as it falle. The low hills of black rock
which surmound them absorb 2 ereat deal of
heat during the three summer months of per-
petunl daviight, This is rerndinted slowly,

Such a ]:I}Tuh’ihl"_'.iﬂ might explpin tentatively
the hanging waterfolls, The ritle of n:.l:r]tinp;
due to the radiated heat presumably is soch
that they néver can quite reach the valley
floors. From them thriough the snmmer mrr:!d
flowr many small brooks to form the lakes in
the vallevs,

It was all a region of new “wonders of the
worlid,”  One striking feature, for example,
wiis 0 zeries of isolated mountaing whose sides
were stratified with rocks of various colors.
They hid the appearance of the walls of the
Grand Canvon of the Colorado, bid on an
even more impressive scale,  The stratifica-
tion showed clearly, since the mountain walls
were (ree of ice and vegetation (poge 474).

Anoiher such phenomenon was the “Titans'
Honeycomb."  This mysterious natural fea-
ture appears on the film now being studied
as a plain of almost mathematically regular
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Uhe picture taken [rom more than 1,000 feet
im Lhe o was notl dissimilar o that of o vepe-
tationless mud flat Inm midsommer. But it re-
guired a =tretch of the imagination tn '
an Antarctic mountaintap  acteally  covered
with mui at anv time,
I'he finul | Kplanation must wail until s
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Lhe tons ofF fdolerite sl

s, Doler-
hord lnva mock which rises from
Lhe depths of the sarth very slowly, instead of
stiddenly aned violently asz in p volcanic erap-
tiomn, bitloow  The =arface.  Then
Lol Lhe VEArs, 1t [iesses mf erosion et
awny the softer surface rocks overlyving them.

in thus case, the lines of the hexagons pre-
sumiably represent the tops of the dolerite
columne. They are seams fillsd with snow, so
that they are distinguishable in photographs,
prebably more clearky than if bne viewed them
the grotmndd.

Ihis, of course, 15 not presented as a final
vyt hesis
ton that can be reached for the time.
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Commander Hawkes over the west cogsd
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Bewrdmore and the Wide, and in some respects
surpasses them in wild scenic beauty. 1 be-
lieve it is the largest glacier so far discovered
(puitge 473).

Thiz iz a0 manster river of ice which Rows
ut least 80 miles out of the 9,000-font-high
continental plateay of Victoria Land throogh
saps: In the mountain ranges into the Ross
sheli. It left those who looked down opon
it awestrock, and their impressions have been
more than confirmed by the photographs.

Perhaps the maost striking feature of this
glacier is its “roller-conster’”’  appearance.
There ure considerabile stretches of jts suriace
with rolling drops of 100 feet or more within
n few feet of horizoninl distince. Thev are
like the great ocean swells thut procede @
typhoan,

Ope can handly imagine the plcture, in
untold years 1o come, when the cecap melts
and this glacier presumably will be a river of
wiler—mile alter mile after mie of perpétu-
ally  thundering: waterfalls  through 10,000«
foot-high mountains. For breath-lakine sdav-
age sublimity it should be one of Nature's
masterpieces,

The precise point where the great ice river
emplics mto the Ross Sheli remains 1o be
calcululed from =tudy ol the photographs
taken from the nir, iirl,,t'thrr with phitos mude
by members of Sir Ernest Shackleton's party
of 39 years ago. A possible outlet appears to
be Shackleton Inlet, which cuts into the land
at pbout B2.22 south,

“Curinsity Not Ulnnngled with Awe™

Shackleton™ had  predicted that a  small
glacier of low gradient woulil be fownd emply-
ing into thas inlet. Tt is interesting to recall
his. own observations at this point, prophetic
as they are of the discoveries made by Comn-
mander Hawkes and his crew. In his account
af his first expedition he writes:

“Up the inlet Lies o great chain of mountains,
anid far into the wesi appear more peaks . . .

“Tt falls to the lot of few men to view land
not previously seen by human eves, and It was
with feelings of keen curiosity, not unmingled
with nwe, that we watched the new mountaing
rise from the grenl unknown that lay ahead of
us. Mighty peaks they were, the eternal
snows at their bases, and their rough-hiwn
forms rising high towards the sky. . . . . A< the
davs wore on, and mountain after mountain
came into view, grimlv mojestic, the con-
sciousness of our insigniicance seemed to
grow upon us.*

®* Feomy The Heari of the Amtarctic, by E. I
Shackleton, published in 190% by William Heinemann.
Laed. Londeos,
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Thus upe of the greatest explorers of all
time was impressed by the distant prospect
of the wilidnesz and mojesty which Hawkes
and his crew were the first of living men to
see s o while,

They looked «direcily down on hundreds
of square miles of these glaciers, valleys, anid
mountains.  For miles pbove the clouds they
flew Leside mighty mountain walls over which
glaciers hung suspended like silver ribbons.

Throughout the flight over the mountains
there was a succession of joe-coversd green
Inkes in the valleys. They appeared through
rift= in the fonmlike ocean of clouds below
the pline and lvoked ke emeralds in the dia-
mond =etting of the ghltﬂ!n&, neve which
covered the surrounding .

Colies of  these lakes ranged from  the
ereent of new grass in o notthem springtime
to @ stronge purphish green.,

Most of the lakes were small: presumably
they would be typlcal tarns in northern moun-
tains.  Hut one was pearly three miles long.
They usunlly are found in broad valleys
among relotively low hills through whose
interstices sweep high winds.

These keep the valley oor clear of snow,
There is no opportunity for the compacting
of the nive year after vear, the process which
results elsewhere in the building of the great
ice sheet which covers the continent.

Slopes of many of the surrounding. hills
also are iee-free.  Black and red rocks form-
ing the northern walls of the valleyvs absorh
and then reradiate the heat waves of the 24-
hour-long sunshine of summer days,

Presumably small streams trickle fnto the
vitlley  floors where they form ponls which
freexe catly in the Antarctic autumn, Thus
nre creited the small |okes which are among
the must striking features of Antarctie moun-
lain scenery In the more northerly latitudes,

Fiery Momitam m Antaretie lee

Just before retorning to Little America from
this mission, Commander Hawkes had planned
to fly over the crater of Mount Erebus to
photograph ils intérior,  When he arrived,
however, enormous volumes of yapor were
pouring forth and being blown eastward and
northward by & high wind. The great voleani
apparently is approgching a perind of in-
creased activity,

It would have been highly perilous to carry
out the plan—nobody knows what poisonous
gases might be contained in thie smoke from
the earth’s interior—and photographs would
have revended nothing. 1t wis possible only
to skirt close Lo the western edige of the 13,200
foot-high summit (poee 476).
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The steaming mountain easily dominates
the whole MeMurdo Sound area.

Two planes, ane piloted by L George W,
Warden, nccompanied by Ensizn Stanley [.
Andrews, and the other by Lt. Robert J. Mc-
Carthy, came off the Polar Plateay down the
Beardmore Glacier. They had flown inland
for about 300 miles by way af the Witde.

Thé¢ Beardmore estends: gboup 100 miles
through 4 14-mile-wide enrriddrs from the
plateau at the 85th parallel, wherk the eleva-
tien & slightly above 7.000 feet, to dhe Ross
Shelf, whose surface i slightly more than 200
feet above sea Jevel. .

This Amazon of jce was discovered and first
ascended by Sir Ernest Shackleton during the
poliar summer of 1908 on his first attempt to
reach the South Pole. Three vears later it was
the road chosen by Captain Scott for his epic
and trawic polar venture. It is a series of
rotgh torrents of blue ice (page 471).

O the west rise precipitously the ice-cov-
ered peaks of the Queen Alexandra Range,
the highest of which, Mot Kirkpatrick,
reaches an elevation determined by triangula-
tion as approximately 14,600 feet.

The eastern wall is formed by the lower, but
even more rugeed, Commonwealth Range.

Flanking the glacier on the southeast, but
apporently extending by no means so far east
as s represented on existing maps, is the
10, 000-foot-high Dominion Konge.

A dozen or more tributary glaciers flow out
of the mountaing into the Beardmore, Between
the icefalls are lonz stretches of crevasses
which were crmssed with extreme difficulty
and peril by the British explorers.

Muon Stunned by His Own Littlencss

Both Shackleton ond Scott were men of
poetic imagination, Words failed them when
they tried to describe the sublimity of this
grent hichway of ice; words always will foil
to convey to others the grandeur and the glory
of the Beardmore, They traversed it slowly
and perilously on foot, like white ants crawl-
ing through the long shadows of the gigantic
mountains,

Perhaps nowhere else on earth is man so
stunned at the realization of his own littlenes
before the muajesty and the power of Natore.
U the blue floor of the Beardmore, as no-
where else, comes the full realization of M.
Browning's lines:

.« Choal's greatness
Flowed mrounmd our incompleloness—
Round our restleseness, His red
Shackleton and Scott were mere men look-
ing upward., Thevy surveved the mountain
pedks a5 philosophical and  scientinendly

483

minded ants might survey the towered bild-
ings of Wall Street as they crawled along the
curb. Lieutenant Warden and his crew sur-
veved them as might tiny wrens fiying above,
They got a more complete picture, but there
was Lthe same sense of human futility.

The glacier is formed by the merger of two
large hranches which flow in {rom the plateau,
whose ive appears to be quite (urbulent in
this: region. ' 1t apparently covers an ex-
tremely rough country, with numerois smidl
peaks protroding above the great, fint white-
Mess.

At the southern end, approximately between
these two streams, 8 a siriking feature nol
hitherto reported—a relatively flat ind almost
completely fee-free area of aboul five square
miles which protrudes about 2,000 feet above
the néve.

It iz durk red in color and absolutely bar-
ren—a red desert in the middle of a white
desert, Tz surfnce has an elevition of more
thian 0,000 feet above =ea level and appears
tn be the top of an enormous mowninin whose
crest may have been planed down at =ome
time. The surface is rough.

lee Cataracts samid Red Peaks

Here again i a phepomenon for which there
is no plausible explanation.  The falling
snow may he swept awiy constantly by pre-
valling winds, so that no ice can form, o
there may be some subterramean hent soustee,

Frequently there is a depression over which
e spills from the glacier sides, forming
lovely {rozen catarscts. Al obe point i3 n
small ive-covered lake,

The two planes flew down the glacier, one
on the west and the other on the gast, between
10 and 11 p. m, Little America time, 1¥rectly
hehind them, halfway up the sotthern horieon,
was o bright sun which fell on the glittering
maountain walls ahead,

A striking sight in the direct sunlight were
the stratified rocks with alternating bands of
dark maroon and rust red. The photos show
severdl of the smaller glaciers fowing into
the Beardmaore, as well as jce Niagaras falling
over the mountainsides. Near the source the
crevasses are  brenth-taking, They grow
smaller and sméller as one approaches the
mouth, until the barrer ice is reached,

The great wall of the Queen Mauds stands
between the southeastern extremiity of the
Rass Shelf Tee and the platean.

At lesst ten glaciers flow through the hizh
passes of this series of mountain ranges—
mighty frozen rivers dropping at least 5,000
feet within 90 or 100 miles from the great ice-
cap into the solid sea.
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g41-2 This was the third Little America
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The mountaims were strung ool as far as
eve could =ee, ahedasd o right and left

Chn thee starboaed bow we sowr a great elncier
which was free of clouds and appeared to be
the kst approach o the platean.  We decided
to oae thet oute. Scott Glocier should hoave
Leen sivmewhere on the starbosrd bow, bt if
our position was correct this glacier seenmuesd
oo close abwgred o be the Scoll

Wi Enew 1t owits possible thot we mizht be
well off our course tn the westward and that
this glacier was the Scoti

We had with us some photographe of the
mountains at the portals of the Seott (la=
(i [l sope {oothills thereabionts 15 we
.L|-;-!l-.|||‘|-|--|. wir colld nin check any of the
muoltmiiains with our pholographs.  We bepan
tocddombt then that this wis the Scott G
If mot, then 11 wis a ereal oEw one,
m whith cose we probably had been off the
course 1o the left instead of 1o the righi

We later fourd] out that this glacier was
approximaatedy 60 miles exst of the Soott, @

A LA
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n Coiling in
Eandiwark trmslformm] the ald bareacl

et i Lhe mdrokes of
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into w glittering polace theope room (o
Anlarcticn sihee 1041

it therefore constituted o major  discovery.
AL its mouth the zslacier appeare
abiout 15 miles wide (distances judged from
ikll i|.|||||.:||||'r -" COurse, must ||l;' :||||1r-|u|=.|-5r|'
but it narrowed cidpidly o g waddth ol only
three or four niles about haltway up the
glacier; then it broadened again as 1t ap-
proached the platedu until i once more hid
about & 1 3-mile width. I}

The shape was strik-
ingly like that of an hourglass.

i
REF LHE

Mew Mountains Every Few Minutos

This greatl glacier was one of the most in-
teresting discoverws of the expedition.  The
Pl .'||-||r.-.'||'|.tr'-ll it at an altitude of slhEhtly
more than 7000 feet. We intended o remiin
about 2,000 feet above the sarface. In ordet
to do this; so steep wns the-slope of the great
ice river, we had to nse to 11,200 fest,

Looming over the western side of the gla-
cier ull the wiy wis lofty mountain aires
lofty mountain,  Many of these peaks were

|
mare Lhan 10.000 (et ahove sea level
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These mountains 1 believe to be a continun-
tivn of the Watson Escarpment, discovered
on my [933-35 expedition ond nomed by me
afler my frend, distinguished American,
Thomas J. Watson, On the eastern side of
the glacier the monntains were lower, not ex-
ceeding 4,000 to 5,000 feet,

Often we fotmd ourselves Bying alongside
the western e. 30 that we saw the moun-
tain walls directly in fromt of our eyves when
we lovked out the window, These ulten were
close aboard. |

The surface of this new glacier was like a
silver washboard, but there were none of the
great rises amd drops noted along most of
the other ice rivers.

Must striking of all was the fact that there
appeared to be no very badly crevassed areas,
either nt the wuw'ce or at the miwth, No
tributary steepms were noted.  ‘This may prove
of considerable significance when some future
expedition seeks 4 road for the tractor march
o the South Pole.

Cmee throvgh the glacier we found it advis-
able, because of clowds to the right and
ahead, to twen eastward instead of fyving
south over the platean,

At that
covery, We coulid see hich mountains abead
as [ar as the eve could reach. There were
clouds here and there, but our ringe of visi-
hility was considerable. Some of the moun-
lains were very high,

This indicated that the great range of moun-
tains we had to cmss 1o get to the Pole con-
tinued on indefinilely 1o the eastward and id
not dwindle down until they dissppeared under
the snow, as had been thought L].-f many.

I suspected that some mountains 1 dimly
siw o the southeastward might be a great
new Tange.

This is the sort of =ituation out of which 1
get the greatest kick: flying over completely
unknown areas with magnificent topographical
leatures coming into view every few minutes
of the flight,

Ohl-pressure Drop Threatens Fareed
Landing

As we continwed 9 the castward, 1 saw
mountaing of all shapes und sizes on the port
hand and phead, many of them a long dis-
tance away. The temperature had dropped
to abaut 357 below zero,

Since this was the kind of experience that
mure thon anvthing else draws me agnin and
sgain to the Antarctic, 1 was greatly dizap-
pointed when Major Weir told me that the
oil pressure in the starboucd engine was drop-
ping rapidly. But my feeling wie not only

poinl we made an interesting dis-

The National Geographic Magazine

one of disappointment. A forced lnnding in
that area would have been a hit unpleasant,

There wius only one thing 10 do—get back
down the glacier a3 soon as possible, hoping
that the engine would holid out until we couled
reach lower and much warmer tempemiures,
and that when we did get there we would find
that it had been the cold that had caused the
pressare to drop and nol some other trouble
that would force us to crash-land.

Marines are notable for their cournge, and
these Hvers with me had distinguished (hem-
selves in the war, Hut this situation was
something entirely neéw to them. Since it was
the R4 unit’s first flight into the unknown,
it wasa sort of baptism.

These gnllant officers, who felt a1 home
nghting the Japs; in effect found themselves
suddenly precipitated into a scene of infinite
grandeur that can be observed only in an
area in the clutches of a full-grown ice age.

Fiyers Awed by Mountains' Immensity

For some reason 1 have never been able
0 understamd, when gaezing upon the great
mountains that rim the Polar Plateay one jets
the impression of such immensity that one
feels like a tiny and nfinitely insignificant
speck in the vastness,

Perhaps it's the amazing visibility one gets
down there where there is no dust.  Possibly
it's the grandeur of the termin or some quality
that i= peculisr to an fce age.

Al any rate, feeling like nn infimitely insis-
nificant speck in eternity does not add to any
tecling of cockiness one may have,

A dorced landing in an ordinary moun-
tainous ares was one thing, hut this was
another proposition altogether. [ admit that,
veleran Though T was, T probably felt just as
uncomioriable as thiv did. But I could net
help but feel o friendly amusement at the
awestruck faces of my companions,

I could almost hear their thoughts as they
were undoubtedly asking themselves, “How
in heaven's mname did T ever get into this
place?”  Amd while the photographer was tak-
ing a photograph 1 heard him mutter to him.
self something that soimded like * Jecpers!”

Needless (0 say, we didn't lose anv time
getting down that glacier.  Luckily, the engine
held out, and as we descended into the less
cold stratn of air the oil pressure bégun to
pick up again.

When we got down to the foot of the glacier,
the co-pilot, without ony orders, antomatically
started in the general direction of Little Amer-
ica. He didn’t know exactly where it was.
but he cenainly had o wonderfol homing
instinet.
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When we psked him where he
was going, he i, " Back. Lo
Little America, of course. This
nrea andd this engine don't hi
together, and 'm sorry the war
& over.

However, in a little while the
etgine appeared to be (0, K.; =0
we headed eastward, ond again
we were exploring virgin areds
every mile of the way,

Benenth us was either the
ielf ioe or ice-covered lowlands,
As we conlimued castward, grind
bBlock-shaped mountnins that
were quite solated came nto
view. Some ol them were very
hizh, but were covered with
clonds, and we coulil not esti-
mate their altitude.

An lmportant Geodraphic
Problem

The gréat mountain range
contineed on in a direction
solith of east, and after fyving
abont 70 miles I had the im-
pression that this range might
continue for hundreds of miles.

1§ the area under s was sheli
ice, It would not be impossible
for it to continue untid it coe-
nécted with the Weddell Sen,
which would mean there nre two
continents at the bottom of the
wurld Insteal of one,

rI_III |_1-|_"'|-|_'|‘|]'If[||_' 'l.'l.'i'lq"l hrr or Nt
this sea connection exists s One
of the mnst Important explirs-
tion problems left in the world
tir be solved. | made the salu-
tinn of this problem, and not
the fight bevond the Pole, the
first objective of the expedition,

During our too-short stay ot
Little America we sent flizht
after Alght out in that direction,
and. thoogh mony moajor dis-
coveries were made, we still
have not got the answer.

Chn my other 1'.:-'.E'1l:iEiIiI'J:IL='-. W
attempted amiin and agadn to
wolve this problem, only to e
hafiled by the thick weather
that extsts in that ares. The
et L_|I_I-|.'*-1.Elljl s Waa there
shell ice under us. as it ap-
pecired to be, and did it extend
ot to the Weddell Sea> Or
wis low land under the snow?
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Clinging Tightly, 1 Photographer s Haoled Up from: a
Ol-foor Crevasse

Depths of these natural mantraps vary, Wil some appear o he
bottomless.  First L M. H. Anglin, Marine Corpa phiojoera pher, de
seended with the gid of the knotted rope 1o fake pictures deep in this
tvpicul erevasse, In o osuch laims Tive Widdell seal= during the bitter
cild Antarctic nlebt. Thelr peeculiar calle have beest beard from far
beneath the sarface (pupges 301 amd 512).
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We will keep nt thi= problem until we get
an answer.  Perhaps the American expedition
naw i the Palmer Peéenmsuls avea, south of
south America, may get an answer belore it
returns to the United States next winter.

Two missions went o within about 230
miles of the 'ole. On one of these, come-
manded by Lieuterant Anderson, was dis-
covertd) a very high mountain range which
branches southeastwari friom the eastern end
of the Queen Mauds, It appears to be a con-
tinous sefies of jre-covered penks extending
for ot least 200 miles. These miy have bheen
the mountains we snow clearly on the Might just
described.

This flight passed through a saddle-shaped
ared between the Queen Maudd and the Hor-
lick Mountains, which extend (o the egst-
wanl, Below the airplune were round-topped
hills with un avermge elevation between 9,000
andd 10000 fest above sea level,

Omce through this depression, Lieutenant
Anclerson wis forced to go higher and higher,
and he never got out of the high mountain area
before turning around for the return Might
to Little America at a farthest south of lati-
tercdis St 40,

The plane flew ol an altitude of about
13,500 feet above soft, feathery  clouds,
Through these protruded the crvstil moun-
taintops. Several appeared to be aboot 13,000
feet high, towering fur over the aircrafl
There were many with elevations of at least
1 2000 feet,

The largest of the peaks rose above the
clowds with =omewhat the oppesrance of a
vanilla ice-cream cone, The sheer, red sides
of the miumtains seen below the cloude were
we-free,

“Sccind "ink" Is a Danger Sign

All the way from Little America the plane
was pushed by o strong tail wind,  Andirson
turned back when crew mémbers complained
of "seping pink,” a waming symptom of
the dreaded anoxia from the long-continued
altitade of  npeardy three miles  without
OXVEEN etjuipinent,

Cwer the mountains it bad been necessary
to keep well above the clouds, and it was never
possible to get out of the wountains and over
the level platean country,

This flight indicated that there may be a
break between the Queen Mawds and the Hor-
licks. They may even belong to entirely dif-
ferent mountnin systems in spite of the
connecting chain of low crests in the “saddle.”
It al= suppests the hypothesis that the main
chain of the Queen Maud ranges themselves
turns rather abruptly aceoss the continent. It
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will be interesting to determine whether or
not they extend as far s the Weddell Sep on
the South Atlantic side,

Chur flight crews were the Grst human beings
ever (o look on the greater part of this chaotic
region.  They discovered several new moun-
Lnin ranees,

The precise locations of these and thelr rels-
tionships to each other remain for geogruphers
to determine after 2 study of the bundreds of
photographs.  Perhaps data from future expe-
dlitisns will be necessary before there = a satis-
factorily clear picture,

A mission piloted by Captain Molntyre, of
the Marine Corps, came over the continent
abingt 50 miles east of the “saddle™ through
which Lieutenant Anderson’s plane hod passed,
It flew inland for 300 miles without seeing ut
single peak protruding from the low clowds
aver the névie surface,

At the enid of this route blick drests repran
to appear to the south and west, all so obscured
by the clouds that the photographs obtained
are very diftwult to interpret. This mission
turned  westward and come biuck over the
Hirlicks.

Through o Canyvon above the Clouds

Low cloud cover also ham a missiom
pioted by Lt Conrad S, Shinn which crossed
the continental shore Tine still fnrther to the
east, ‘Fhig flight, however, encountered moun-
tnins almost from the stard, and it was at lepst
an hour, flying at an altitude of 14,500 feet
without oxvgen on one of the coldest davs in
February, before the pline was over the level
surface of the platdan with no mountains
ahead.

When the clonds cleared temporarily, the
crew saw below them one very lnrge range.
The colors af the barren peaks ranged from
diork brown (o diurk red.  Shinn describes
them a5 having an “ashy look,” and feels that
they, are of volcanic origin.

Thiz light encountered  severn]  strikinge
nitural Tedtures.  For about 20 miles the
plae flew throygh a “camvon above the
clouds,™ with sheer. towering rock walls about
ecleht milés apart on both sides.  Just south
of this it passed over a great strunge valley
whose floor was paved with black, rounded.
ice-free hillocks from 13 to 30 fert high,

On a two-plane Right just south of the coast-
ling of the Ross Shelf Ice, almost straight cast
from Little America, one plane passed over
most of the country’ designated on maps as
occupied by the Executive Commiltee Range

The trend of this range, hitherto sighted
only from a distoneceé, was micre south-zouth-
east than had been assumed.
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LT 1) HiL 3 O | D3R IFE WU R WIS pEE] L) CJUIEn] poadog B §0 aueuy MAAEL BHupneo-uwm i s o) ___u.._.__
i! ._._._ _.._.._._..._un .._._.___..u.._.__.. m__._u_ ld "_“... _.__._.__ _._ it _.“ ___.... e ._.__". _.___. sy TRETS _.____m..um______.—. iF L _._._.. _-_. - W DS .q”._.—.___.. ____ 130 .1|____..___.._.. __.___.._._ _u_.u._ _L_- TR o _________._r.__.

R DAOAL sAUE|] PUR Ry ey _.-_.._...;_.__P Ua susmed.g el plAusy __T__._.::.T_. LA |

iy o

. =




(LI i T i T “. .._ 55 ..._“._ ._ i i1 . i i ” i1 __.. ...__ ___. i 1 L Iiil 173 (] i! e __ Ll 14 _... i 1} _._ __ IR AL 12D kLl INBRHEL AR 1 | ...“
i " 135 0LT 1 1 i i L 1 [N 1 15N 11 n 1 |

...m....__._.____._. _1...__. in] r.n.-___..__.__. .“_.ﬂ __m IALAETY) .._._.....:._ _____.._:_._




414 The National Geographic Magazine

E - - - — - —
-.‘ - = —r I

Cal
-
L

R e Y

Hot Summer Day's Dream!?! Smiling, He Swims in Tév Antareties

Lt. (jg) Halvor Iverson tests o robberieod fabide smt o i Alled walees of the Bav of Whales. This suil

hisd beet devised espocinlly fur Ehi projected mvakion ol |apman in the fall of 1945, To Anturctic swimmers ihe

Frealenl REMEEF Was & po smhic atfark by il I-_i”l.'. whale oF o e ||'-|J'|_|,!.|_ Thi men -l_|II.|_-r|_'-_] rde 411 effort { 1. L
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Antarctica Compared to the United States

Maps diawn on the same equal-ares scale emgibia-
sitr the extemi of the souwthern contipont. Here, the
Sauth Pole aboul cidncldes with Tulaa, Okluhomo

to demonstrate, thede miaps had little relation
to reality. They had been patched from scpt-
tered observations, mostly from north of the
fee pack, over the course of a contury.  Be-
lore U
a hleak, white unmapped immensity of bliz-
sard-filled unknown.

Essentinlly the only systemntic explorations
hete had been those of the Auostralinn, »irF
Diougles Mawson.  HBut he did such magnifi-
cent work, mot only in the Held of geography
but in other branches of science, that he easily
gundifies as one of the gleatest polar explorers
of all time. His scientific data are probably
supetior to oy that have come cut of the
Anturetic.

Winds Ruise “Flving Rivers™ of Snow

Commonwealth Bay, where Mawson once
estalifished a camp, i= probably the windiest
region on earth, It is the coast aof “flving
rivels,” a4 phenomenon peculinr to Antarctica.

The air above the South Pole settles uver the
ice-capped. high platean and becomes cooled.
This cold nir flows down over the moyntain
pitsses and through the vdllevs, attaining hur-
ricany velocities,

These winds ratse huge whirlpools of snow
ta altitucles fs high as OO0 feet, These are
blown northward at fdom 50 to 90 miles: an
hour, The result s a tumuliuous “snow tor-
rent in the sky™ which finally descends over
the pack ice and the ocesn.

In this region, with their Martin Mariner
fTving hoats (P'BMs), the crews started trans-
forming p panocama of mimezes into a reality
of solid fce and rock.

The first exploratory flights were along the
Oates Coast, origmally discovered by LG
Hartyv L. L. Pennell, of the British Navy, who

aptain. Bond and his pilas stretched -

Areas Muapped by the Expedition’s Planes

Mujiping camerss coverrd most of the coastline and
marde diep denti in the lorgest anexploced arop oo
earth, ovin pencivatiog bevoud the Pole.

wihs o member of Scolt’s 1911 expedition. It
bears the name of Capt. Lawrenwce E. G,
(“Fitud™ ) Oates, one of those whi perished
with the commander on the return maiarch from
the Pole.

Because of the thick we pack, Pennell was
unable (o approuch the cobst €losér than 13
miles, Mist and clowds pbscured the fand-
seape ahead.  This apparently §s the usual
condition. Only a thin' Iringe of coast s
marked on maps.

The wir photographs showed—as they wete
to chow s frequently in the future—that the
actual coastline had very little resemblance
to that assumed by map makers,

Rennick Bay became a deep trinngle of ice-
covered water extending about 100 miles into
the lond, with its westeérn side constituting
the hypotenuse. Hoth sides are bordered by
miuntains reaching altituwles of 8,000 feet
above =en level.

The pet resuli was that the feeble, waver-
fng Chites Copst becume almost in its en-
tirety o mountalp-enclosed bay. The whole
region was fog-covered, amd photographs do
not-show much detail.

Just ootside amd slightly to the west of Ren-
nick Bay a new archipelago of small, rocky,
we-covered Jslands was dizcovered,

Then, between longitodes 150 aned 145 enst,
comes a gap in the coast,  Muapping of it
was prevented by bad weather. At dpproxi-
mately Jongitude 145 an area of lobse pack ice
was found which eusily could be pegutinted
by an jcebreaker.

Here an overlamd fight passed] withina few
mikes ol the Sath Magnetic Pole,  No moun-
tains were olserved, The continental icecap
risés gradually to an altitude of $.500 to
9500 feet above wen level,
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To Determane Wind Divection Aloft, Weather Men Relcased Balloons

During progres through the e pack balloons weer st up dotlv,  Their Bieht eould be followed for mils
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the constant high winds

from the platesy which prevent the pack from Of significance was the finding that in these
forming arains the coast lspeitades the great South Polar Platedn, one
At approimatele looeitude 115 the e [ the major Teatures of the globe, reached as
capped platenu rises sharply o great heights far as the Antarctic coast without evidence ol
Here also there i8 an approach for ships  an enclosing nim ol mountiins
through loose pack ice, and whatl appearey Vivid Ousis in Land of Death
o be n good camp site was seen trom Lhe Ir. iy
Vp to this pont Caplam Bond’s crews Ihe Western Group, however, was destined
SEPITHNT B ! il ;'-.I!"|| intod 1o then ||_-- [y {OF ITofe exciling rHsCOveries :
eries,  The territory had been for the most 'R hiroad picture of the Antorctic Contl
mart a monotopous, Teatureless desert nl neve nent is that of a lofty cesert of ioe oul ol
Vhere were few Lol Tt lne, hitliden wich @ hite andd thete hieh lack or ligh
wis. Buat for =olid accomplishment in extend-  colored mountain peaks
ing the houndaries of the known world thed But, in nearly 6,000,000 square miles of
.I; ril hxil been very oulstonding, lifeless white silonce, are there |"""i|';lg|-"‘ of
For the first time nearly 1,500 miles of finding sheltered areas where remnants of Ui
cofastline could be pilaced o maps with red life of millenniums ago have survived and con-

comiilile acouricy tinued thelr evolution in o unigue enviren
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This Fiendish-looking Fellow Is 1 Harmless MNavy Photogropher

T. H. Mplone nperaltes o movii

prakes lam loaolk ke

ment?  This question excites the rsagination
But, sclentifically speaking, the answer is ni

Tee-free sreas are known Lo éxist inm the
much bess inhospitable Arctie. On the Antarc-
e Continent such areis gre probably less
haspitabile, with higher forms of life, especially
vertebrates, nonexastent.

It remained for a Wesetern Group PEM o
discover and conduct a preliminary explora-
L of the most remarkable of these jte-{ree
areas on the Oneen Mory: Cogst, which fromts
o1 the Shackleton Shelf lce (map. pp. 436-7 ).

Fairly in February the crew of the fiving
boat commanded by Ly, Comdr, David E.
Butger, of Coronado, Caliborne, found them-
selves above o lnndscape which made them
(question their own eves—a land of blue znd
green lnkes and brown hills in an otherwise
limitless expanse of e,

||'|I-:- wo-chlledd “oasis’’ wils |I_'.' far ||'u'_'“ sl
important—so for as public mterest was con-
cermed ——single geographical discovery of the
expedition | Plate VI and page 475).

et i full Toul weather clothing, ncluding the ellective [aee musk

chimething ool of 5 bBormor muvie.

¢ liicly
The bulging eves are dhow glasses

A few dnvs latér the same plane linded on
one of the large lakes four a superficial survey
of one of the most remarkable regions an earth.
An island suitable for lite had been foum
trtverse of deith (page 5161,

-]'lu |I|E.lrinl_' '-I'r_.'|I|-|J L 'r|_:'|.|; |]|:-|||;|g|' gt ol
the 20th century mto o landscape of thousands
of vears ago when land was just starting to
emoerge [rom one of the grend ice ages,

The areq of this we-free repion is somewhat
more thun 300 milieg, It contnins
three open-water lakes—each luroe enobgh to
provide a smooth three-mile take-off for a
Hving baat—and about 20 smpller
of witer,

Thest lakes are =eparated by
mosses of barren, reddish-brown ock. All
15 walled by ice with glittering white and ame-
thyst rampuirts risine- as much as 400 fect

From lnke to lake, colorg of the walers mnge
irom skv-hlue to green. Oceastonal reddis
aireaks were seen.  These color variations an
adue chietly 1o the dommant life forms n each
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lake. The waters contain countless billlons of
blue-green, green, red, and brown algae, single-
celled plants which are among the most primi-
tive living things o earth today.

Mo Life but Algoe and Birds Seen

Both the green and the bluc-green algae are
the organisms which form the green scum on
stngnant water evervwhere, The brown and
red, commonly known as rockweed, represent
a long step upward in evolution.

These nlgae were the only life found in a
hasty- survey, but it is not certain that higher
formis might not be revealed by a more es-
tensive search, The observers saw no plant
life on the rocks, A few bLirds of undeter-
mined species were noted.  Eventually these
are likely to bring from the ouside world seeds
of higher plant life

The lnke region was described as approxi-
mately square, The jce banks rse wvery
abruptiv about 100 feet an the east and <outh,
sorth and west there 5 0 more gridunsl rise.
e of the lakes has o genily sloping beach
severnl hundred vards long, described as well
suited for & camp site.

The water temperature was “comfortable.”
All the plane crew dragged their arms in the
Inke und testified 1t was much warmer than
the approximotely 307 temperature of Ant-
arctic ocean water.  Analysis shows that it con-
tins about woe-thirds as much salt as ordinory
ga water.  Floating about were a few small
ice cakes broken from a Inrge near-by glacier.

The rock: hills were of various hrown shades,
It was first reported that théy contained iron
ore. But this is only the opinion of the
fitght crew, without means of verilving their
speculations, A reddish color means the pres-
ence of iron oxide, but not necessarily con-
centrated as ore,

The area starts approximptely five miles
mland from what is assumed to be the comst,
North of this coast 8 a band of open water
about 20 miles wide, bevond which pack ‘ice
extends northward pearly 100 miles.

The northern edge of this pack appears (o
be the closest approach for ships, since the
e is Lhick ﬂT‘IlE with no. discernible open-
water leldds, The region would seem, how-
ever, to be eazily necessible by pir, with sov
one of the three lnrae lukes affording oo safe
Innding site,

The simplest explanution of the pasis is that
this s an area left bare by a retreating placier
which once renched as far as the Shackleton
Sheli Ice, _

The reddish-brown rocks, once free of ice,
wiotild absorb considerable amounts of solur
radiation during the perpetunl davlicht of
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the Antarctic summer. This heat then would
be reradiated, thus constituting for the oasis
Nuture's own versiom of the new “radiant-
heated™ home.

The newly discovered lake region apparently
difiers from any of the other jce-free Antarclic
areas o that it s surrounded by Jce on all
sides,

Whatever the origin of the onsid, it is dis-
appointing that one of the most interesting
arcas, both scientifically and' scenically, in
Antarctica misst be left for the present hardly
more than a dot on the map,

Two weeks later another flying boat of this
eame group, ying along the almaost uncharted
coast of Queen Muaud Lond, came unexpect-
eidly on one of the scenic wonders of the
world., This was a4 range of ice il moun-
tnins, luminously blue 1w the observers, more
than two miles high and towering for many
miles over un ice shelf (map, pages 436-T),

While over these ice mountains, the plane
wis gale-tos=ed in the fury of early winter,

Like o Landseape on Another Planct

This had been intended as a Inst Gight from
the Cwrituck, Lits. W. R. Kreitzer and
F. L. Reinbolt started on what was expected
to be a routing photo Ic mission tn map
abiont 300 miles of coastline,

They =oon found themselves Aving over a
hitherto unchserved ice shelf, one of the most
extensive in Anturctica,  The blue walls of this
shelf towered pbove the sea along what previ-
oisly has been charted as coast, Thus, as a
result of this fAight, the ald coast disppears
from the map,

Then the plane turned southward to the
equally  unanticipated mountaing,  which
reached altitudes estimated at more than
12,000 feet. They were followed for mearly
100 milez and no break was found.

This chain is apparenily o major Hnk in a
still vaster range which may prove one of the
greatest in the world, Bevond these moun-
tning les the high plateau supposedly reach-
ing to the South Pole,

The mountain range was interpreted s
the actunl coostline, constituting a seldom
puralleled meeting of mountain and sea. There
can be only n very narrow land shelf at the
most i front of the gigantic, ice-covered
precipices,

“It was like a landscape on another planet,”
saii] one of the pilots,

The last accomplishment of the group he-
{ore early winter gales made further aperations
impossible was investigation of a previously
known jee-free aren covering more than 100
square miles.
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Arctic or Antarctie, It's All the Sime to o Husky

smiE in a hole In the saow, this aled dog slept through & mild blzeaed,

(nly. nhe of the dops had

had previous expetience with Antarciie weathes (page 4820, but their ancevtry stomil 1hem In pood stenid and

apparently thes saffered no discomfnrts from deifting snow and hivh winds

mrHmE snow wels Lheir shioe gnd they become il
sitely b civifization.

It consisted of a string of green lkes sepo-
raled by brown amd reddish hills of jumbled
rocks.  One of the lnkes was estimiated to be
more thian four miles Jong.  The lakes were
mostly blue-green, but o few were red-streaked
and one was black., Some were dark preen
i Lhe cemter but shivdled to Blue at the edees.

Evidence here suggests that this 15 an area
cleared of ice by a retrenting glacier and with
zime subiterranean heat source, Straieht hlack
strips as wide s o two-line ]1j;|f:!:|w;|1'|.' WETE SEETI
on Lhe we-free rocks. “These were interpreied
sy the plane crew ax the remains of okl lava
Hows. They may, however, be strips of glacial
deposits,

Near this oasis at the fool of the Vestiol]
Hills on the Ingrid Christensen Coast the
explorers found a huge bay extending about
50 miles bevond what hitherto has  been
assumed] o be the coastline, Tt apparently is
one of the finest naturil hicbors in Antarctica.

Diuring the two months of active operations,
33 fights took ofi from the Western Group.
CF these, 23 were solely for the purpmse of
RN I'ENL:, Eteht were incidentnl to delermine
the condition of the pack ice and make
weather ohservilions. Captain Bond had ac-

[I digy are bnreeht mside,

All those laken un the expedithin were brought buck

compilished ong of the finest pieces of explorn-
tion in all history,

The Eastern Group consisted of the seaplane
tender Pine {slawd with three planes and fighe
crews, the destrover Browsson, and the tanker
Cuanster, 1t was commanded by Cupl, George
J. Dufek, of Chevy Chase, Marylund,

This group rendesvoused]  around  Peter ]
Fsland at 68.50 south latitude and 90.35 west
longituide, under the dhadow of 3.937-foo1,
we-armored Lors Christensen Peak. n few davs
before MNew Yeur's, '

Eastern Group Explores Forbidding Area

Captain Dufek’s immedinte task was 1o map
the copstline east of the 120th meridian and
to explore the cottinent bevand this constline,
This area extended for hundreds of miles and
generally lay between Little America aml the
tip of South America.

For more than a century up to 1940, ex-
plorers had been attempting to get into this
wreq, but hod been turned back by impossible
weather plus an impassable jee pack that
guarded iis seerets. Nooone had any e
where the Pacific Ocean ended nnd the con-
tinental Land began,
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upnum.mumwmsw for Air und a Look Around
Tn autiimn, when such holes I'rt:ﬁ:— over, the crestumes cut, through the Jee with tielr teeth (page m::i

mammals in the world, th

ey live all winter lterally buried in the jce, presumably on

:-uwm ﬂnﬂumnwihqr u:vﬂﬂdihljwfmmlmmmmnullmmmnﬂm

Tn 1929 and also in 1934 we had tried again
anel again to penetrate this section with flights
from Little America, but each time were
blocked by storms or bad visibility. Here in-
dewd was a challenge.

Finally, in 1940, 1 &Elen‘nirrtrl o Uy A new
technique, which was to carry n small =ea-
plane nboard my ship, the Bear, 1o procesd
along the northern edge of the impenctrable
jee pack, and 1o wait theie patiently for the
wiather to break.

It turtied out that the rule of patience, al-
WhYE i m:rmi one for conguering the Antarctic
or steering clear of its vicious, snapping jaws,
wits the best one for this job,

Our patience at last was rowarded. We
‘made three important flights by tking quick
advantage of one good brenk in the weather,
‘and found ot st the ﬂusi;m coastline that

lorers. had sought for =0 Jomg.

ﬂ;I} have hrought this incident El.ll‘fd a previous
expedition into this story o provide a proper
setting for an incredible human experience
that fell to members of this expedition. Com-
manding officer of the Bear at that time was
Lt. Comdr. {now Rear Admiral) Richard H.
Cruzen, and the navigator of the Bedr was Lt
(now Capt.) George Dufek. Thus Dufek was
a veteran and also he was an old friend.

It was an two of these flights that 1 dis-
covered the great Kohler Range. the Walgreen
Cosst, andd the Fletcher Islands. There were
indications of perinsula, but it remained for
Thifek, after a spectacular take-ofl, 1o fly over
this pe:rﬁmuln amd  cliscover he Jemas
and Noville Mountains,

Diufek and 1 had found the ice puck very
heavy, solid, and tough—impenetrable, in
fact: and between it and the Wialgreen Codast
wis g great body of open water, the Amind-
sen Sea (somelimes r-r.*l'trml 1 as Roosevelt
Bea).

Light Phenomenon Causes Trigedy

Somewhere on the land between Dufek's
1940 flight track and my truck of a few
houts Later, 'nll.l'l:tiu_l'l‘lillil'J.'»L!mﬂl:ﬂllli.'-1 there wils
a !put on the bleak and lonely snow where

ming young Navy ten, seven years later,
would come for an instant face lo face with
eternity by a trick of fate so incredible that it
seemns 1t could not have happened.

.&ﬂﬂ vet a sad proof that it did happen are
thrE_E shallow graves in the snow where three

Americans lie.
ufthm}rhinmﬂm I must have had a
goodd  view of that al aren when we
passed that fateful spot. Would that I could
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the throttles forwand, The Instant they
reached full power there was o termific ex
plosiin wiiel obilivion for all hangds,

The plane broke into four pieces. amnd the
wreckage and the unconscious men skidded
along the gently sloping snow suriace, prob-
ably for many feet. Tt waz hours [ater when
survivors came out of their daze sufficiently
ty understand clearly what was going on,

But three of the crew never regained oon-
aciousness, Thev are lving near the wing tip
of the plane with flags of the United States at
their heads.  They were the first humon beings
in the history of the world ever to reéach that
fonely eoast and they will Lie the last ever tu
lemve if. They are men of the Navy, and their
names are Ensign Maxwell Albert Lopeez,
Frederick 'Warren Williams, avintion machin-
ist's mute, first-class, and Wendell K. Hender-
sin, avintion radioman, first-class,®

Six Survivors Rescued

The herotsm of Kearns and James H. Rob-
hins, avistion radioman, second-class, who
rescued Lelilane, and LeBlanc’s subsequent
heraism us hie lay grievously wounded, with his
feel frozen, are gdready matters of record.

The courageous strugele of the six men for
survival, with their hnal rescue thmugh the
eificiency of Dufek, has been told in detail,
Of special note was Captiin Caldwell's unseli-
L-thm-i:s preal staming, and supech leatlership.
1 shall not, therefore, write of those things
here, except tooadd thiat Dufek’s fescue ol his
miett is in many wavs nnegualed in all the his-
tory of polar rescues:

But 1 should like to make ane remark before
pazsing on W other matters.  These young
men who crashed were not polar explorers.
They had never seen the Antarctic Continent,
and one con get little actual conception of il
from hearsay,

Une s generally introduced to Antarctica by
degrees, and even then it s awe-inspiring.
But these young men, wfter their plang ex-
(loded, came out of therr daoze—wike up, as
it were—ivitg on the gontinent and 0 one of
its st Tnhnr-;ul.lhl-n: cpwds, It was like dying
atiil coming to life in gnother world.

This was the first time any lives had been
It on any expedition 1 have led within the
Arctic or Antarctie Clrcles. Noturally, such
n disaster disturbed me, although T was still in
the United States preparing to head =outh on
the nircraft carrier Philippme Soo.

[ felt; nevertheless, that responsibility for

* The sarviving members of the ew tof  men-
tioned in the toxt are William Gearge Hemry Wi,
avintion omchimizt’s mmte, seoond-clas, am)  Owen
MoCarty, chiel photographes’s msln.
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the tragedy was mine. T had beicfed and
aerted the expedition on that strange phenom-
enon o multiple Heht  reflection  visibility,
which T discuss later in this brticle (page
5103, but that it dicdd not get down thootigh
the chain of command 1o the pilot of that
plane was my foult.

After the rescue, Dulek headed eastwarnd
to- investigule the pren south of the Bellings
hutsen Sen.

Wenther conditions were exceptionalhy bad
throughout Janunry.  Day after day missions
were canceled.  Late in the month Admiral
Cruxen at my reguest ordeced the entire proup
to mive wesiward nlo the Amundsen Sea.

A considemable part of its coastline was un-
explored,  There was reazon 1o belicve that
weather conditions wiould be more favorahle
in this area, and this proved to be true plmaost
from the first.

Amundeen Sea les mughly hetween me-
ridians 100 and 123 west {map, pages 436-7).

Upin retarn of our previoss expedition in
1941, 1 had requested that the coastlineg of
the Amundsen Sea he placed on mapz as a
dotted line. Though we had discovered the
oontinemtal land, we coutld not get o pood bdea
of the coastline. That was why | was so
anxious to have this area thoroughly esplored,

Captain Dufek fulfilled our highest expocta-
tionz, He comfirmed, bevond all question, the
existence of the Kohler Range, which turned
it to be o larger and more: extensive ringe
than 1 had supposed,

It extenids southward, towering over the
western shore of gn exiension of the Amuomnd-
o Sea. One peak rides more than 15,000
feet above sen level, an altitude hivher than
any point in the United States.

Larde Bay Discovered

Dne of the outstanding discoveries of the
expedition was o Loy that mav be 20,000
square miles in area. It reaches more than
100 miles into the Interior of the eontinent.
This great indentation is doubtless one of the
must important bodies of lce-covered water in
Antarctic regions,

It extends about 130 miles from east to
west, making its shape roughly that of an
oblong, M ends in o high ice woll marking
the Amundsen Sea's southern coast pnd lies
within & double arc of high mountain ranges,

There were: two othér mountain mpges,
hitherto wnmapped, along the eastern shore.
Five peaks were counted with altitudes of at
lesst 6,000 Teet and 35 which rose 2,500 to
5,000 feet. (Al these altitudes, it must be
um‘Ien:hmﬂ are taken from wea level, not from
the high surface of the ic ey, )
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Antarctic Straphangers Ride tn Work on o Tractor-drown Train

Construciion batabion men are houled back up to the Ross Shell Ire to work an the camp site of
Titile America IV afler a mildnight dimeser wbourd ship moorcd tn ke ice in the Bay o Whales ' Thas
wis the rustomary method of trapsportiton over the bay fee, Sometimes ax many as ton sledies would

be attarhed (o one ffactor.

this largely enchirted coast and into the -
known interior, and especially to solve, from
the Weddel] Sen side, the problem of the pos-
sible passage between the Weddell and Koss
Seas (page 4871, But the seison already wis
too far prdvanced.  Sea swelis, high winds, fog,
snowstorms, and formation of new ice in shel-
tered witer prevented the launching of an-
uther successful fight,

Arca Hall Size of U'SA Covered

T koow that if any nun lving could have
mitcle flights in this orea, Dufek could have
done it, He had performed superhly, fighting
what was probably the worst flving weather
any human has ever been up agmnst,

During the flights of our three groups an
area more than half as lurge as the United

Stotes was covered, O this, at least 340,000
suare miles never had Deen seen by man
before (map, page 467,

It alsn was possible to explore aboat 73,000
stjusare miles of jee-strewn oCean where 0o
chip had ever sailed.*

More thon 5400 miles of coastline wers
discowvered, relovated, or condirmied.  Counting
baws and indentations; the total would be con-
L:T[fqgmhlz..- aredler.

Ten new mountain ranges, among thém
somie of the oftiest on earth, were discovered,
New archipelagoes, peninsulas, islands, and
was were placed on the map. Some of the

* These figures yre  tetitative, as glvea 1y the
geographer on the bads ol pilpts” peporte. Comple-
ton of the ealculations made from photographs, a
time cobsoming;  Lask, Wil make bpece=ary some
VI,
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stienlists recruited both from the experimental
labmiratories of the military services and from
such Government sefentific bureaus ns the
Geological Survey, the Fish and Wildlife Serv-
ice, unid the Coust and Geodetic Sarvey.

Thetr activities unfortunately were limited
by the brief periods during which it was pos-
sible Tor them (o operate and by transportation
difficielties.  Nevertholess, their accomplish-
ments were considerabli.

For instance, our scientists made difficult
and highly. Intricate studies of such subjects
af the rapid pulsations in the earth’s magnetic
lield, which required radio communication be-
tween Little America and what at that time
wits the Weather Hureau's farthest-north sta-
tion . mt Thile, Greenland.

They measured vorintions in the speed of
syunid through various forms of ice and néve,
They studied the spectrum of the esrie pumle
lighi which came throngh thick roofs of ice
aver Lheir dugouts,

Thev mude collections of those extroordi-
nary microscopic living things, the pelagic
plants and animals—plankion-—which Hyé and
multiply in contact with ice itsell and which,
ghounding in countless trilliops: in the cold
seys, apparently constitute the base of the
entire pyramid of Antarctic sea life.

Telescope of Time

Upon Antarcticn hes, very approximately,
some four quaidrillion tons of dce,

This ice may be likened to rock. It has the
characteristic crystalline structure of all rock.

The behavier of such a great shell of jce,
covering nearly 6,000,000 square miles anid
possibily a mile thick in places, epitomizes in
=tie wavs the behavier of the ruck <hell of
the entire planet over millions of vears.

The Andes anid Himalayas are only pessing
episades of the earth’s long history, but they
are episodes of far greater durntion than all the
time of the existence of the human race.  But
here in one man’s lifelime-—on a miniature
scale hat resulting from almost exattly the
sume sequence of events—severa] Cmountain
ranges” 100 to 150 feet high mby be ereched
out of the mck called “ice.”

Antarctics thus becomes for the seologlst a
telescope through which be can look backward
over the vast gulfs of time between the ages
to study certain aspects of the folding of rock
as the astronomer looks across the emptiness
of space between the stars,

Az muny observations ne were possible in

the fimited period allowed were made by Dr.
Arthur I}, Howard, of the U, 5. Geological
Survey. His chief service wak in ouflining

the field for future research. Probably hun-
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dreds of future T'he T) dissertutions in geology
will be based on observations of Antarctic
phenomen.

lee Mountning a Perilous Faivylund

For the mountain-building studies it was
necessary (o go only ﬂ.hnui three miles from
the Bay of Whales to be in a Fairyland re-
production of the Jura Mountains of Switzer-
lnmel, whichk D, Hiward had visited some
vears dgo.  Rolling ridges of luminous blue
ice up to 150 feet in height form a norrow
belt running southward about 20 miles to
ice-coversd Rookevelt [sland.

The spectacle probuably will Inst sbout five

cars more before the pressure of fce from

AHind pushes it into the sea.

The region where these studies were con-
ducted iz one of the most perilous in Antarc-
tica. It can bhe entered with reasonalbile safety
anly by men roped together and walking single
file. ‘Tt is full of deep, hidden crevasses cov-
ereil by light snow bridoes which make nee-
essary  step-by-step progress and constant
probing ahead with pikes.

In a pit dug anid blasted into the Ross Shelf
lee by geologists of our last expedition, work-
ing in a constant temperature of severnl de-
grees below zern, Dr. Howard made direct
observationg of the evolution of ice under pres-
sure. This pil was sunk first 23 feet below the
snow  surface ol Little America about  six
vears ago amd left for foture observers,

Since then some 18 feet of snow had pecw-
mulated over the surface, approximately three
feet a vear.

The result, us determined by Dr. Hownrd,
i that the depth of the origingl pit has been
reduced  between five and gix feet by the
tremendous  pressure of this sccomulnting

weight, This apparently is the genesis of the
steel-like glocker fce formed by compressing

neve, the sandlike snow peculiar to an ice age.

Before they lelt, geologists of our last ex-
pedition bored auger holes In the wall of the
pit:  These were nearly perfect  ecircles
Howard found them flattened into ellipses,
but those near the top of the pit showed the
preatest flattening,

Thus iz epitomized the process which re-
sults in the birth of an ice age over thousands
of vears. Snow of cne winter presses down
on the snow of the preceding winter and com-
presses it into ice—a different type of ioe
[rom that which results from the quick freez-
ing of the surface ol 4 lake or the waler in a
ramm barrel,  This ice in turn compresses the
ice underneath,

Before completing this study, Howard drove
vertical rows of spikes into the walls of the
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Crettimgd under Antarctica’s ley Skin
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this obwiousiy 15 only scratching the
of Antarctic gealogy.  Many questions
reminin for the geolopists of fulure expeditions,
[ T record of  Antaretic hanil-
writting of 1ime i hieroglyphic of death on
tulilets of Femains  alnust |_--'I||E||_'_|_E_'.'
unk nown.

Hitherto it has been possible to determine
what lies underneath the we only with artificial

fivssi | e

Fiac

AL the besi -||.|_'.' 4 {ow such megss
urements oy a outed el conld be condocted
in any It would have reduoioed
cenluries to abinin a picture of the land sur-
fnce and some Iidea of the nature of its rocks

(n this expedition it was ||||--E|||| for thie
first tim this information ramid

uUne sason

o nlhitmen &

that &5, about us fast os o plane could fv—
over 4 large area by means of the airborne
iagnetometer, perhops the most revolutionary
instrument ever introduced in the scdepce ol
geophysics,  Lintil ca whil
one af Lhe Mavy's most closely moarded mili-
ALY SBCTELs, -

This “secret weapon™ was developed pri-
marily by the Naval Ordmnance Laboritory and
usedd with considerable succese durin "I;' Wil

s o it wis
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o detect submerged submarines. [t measures
from the air minute yvarimtions in the inten-
Sty of the earth's mugnetic feld, such as
would be caused by o large a muoss of metal
ns a submarine.

A= sion s the existence of the instrument
became known to the U7, S, Geological Survev,
it was abvious that jt might prove of enormous
value for wide-cale geological explomtions.

Tt had previousiv been determined that this

etic intensity showed considerable varin-
tion with the major tvpes of rock—igneous,
sedimentnry, and metomorphic—because of
their different magnetic properties, and with
the contours in which they were arranged.

It has been observed that “the maspetom-
eter stierts where radar ends.” 1t might be de-
scribed as an X-roy radar, by which one can
see under Mother Earth's skin,

Lund under the leccap Probed

survevs of more than 200,000 sgunre miles
i the United States and Alaskn showes] that
the muagnétometer fulfilled oll Itz promise.
It was pf specinl value in locating geological
structures which most {requently are asso-
cinted with petroleéum depsits,

For purppses of explomtion, the instrument
was improved o thut da gutomatic, contimuous
record of maghetic intensity was corcelated
constantly with a plane’s pasition in space, o
obtaln an uninterrupied recording of the geo-
physical structure of the country flown over,

Such an girborne magnetometer was oper-
atéd on {our Mights from the Little Americn
hase by Jumes R, Balstey, Tr. of the Geologi-
¢l Survew staff.  The over-all result was to
demonsirate that it was possible 1o record In
this way what lav under the Antarctic icecap,

Near the eastern edge of the Ross Shell Joe
1= Bposevelt Tskamd. Tt 18 believed to oom-
stitute the fulcrum wpon which two jee shelves,
the Ross amd Prestrud, turn to form the Bay
of Whales a few miles to the north. But it is
completely fee-covered tn a depth of about
S00 feet, 10 hardly protrudes from the rest
of the shelf, Even its existence has lieen
debatable.  Bolsiey's masnetometer recordings
showeed unmistakably that it' is a real body
of land, composed chiefly of granite rock.

A somewhat smaller island, shown on maups
at the entrance to the Prestrud Shelf, slighthy
o the swutheast, wis demonstrated either not
i exist or o be compided of sedimentary
rocks, The former conclusion s considered
mwre probable,

Another flight was over the Edward VI
Peninsula and the Rockefeller Mountains. In
thiz area laborious geological studies have
been mnde un the ground, 1t had been de-
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termined that the mountains are comprsed
largely of granitelike rocks, The magnetome-
ter, Irom a thousand feet above, gave pre
cigely the same result=

On the other hand, the instrument showed
that that magnificent landmork, La Gorce
Peak. named for my old friend Dir, John Ofiver
La Goree, was composed almost entively of
sedlimentary  rocks compressed from  ocesn-
bottam muds theough mitlions of vears,

At one point the edge of the Ross Sea was
foumd 20 miles east of the line desicnated
on existing charts, A source of peculiar satis-
faction was the inding of considerable mog-
netic intensity variation in the neighborhood
of Kainan Bay. Dr._ Siple b predicted, from
the nature of crevasses there, that the peint
must represent o break of some sort in the
earth’s structure—probably an Island. The
magnetic readings verified this supposition.

The detector element of the magnetismetir
is housed in o streamlined, bomb-shaped case
known as the “bird.” which is towed behind
and bemeath the plane on a eable 100 feet
wng. This is (o eliminate the magnetic
effect of the metal in the aircraft itself, The
measurements are so delicate that every os-
sible contaminating factor must be removed
to make valid conclusions.

Undowtiedly there are both viluable and
precious minerals under Antarctica’s ice, It
i difficult to conceive of such a large purt of
the carth’s surfnce without them,

The magnetometer can at least give o good
indication of where to look. Tt cannot jdentify
speciic: minerals, such gs pold or uraniem,
It can detect, as has heen demopsteated in
the case of oil, the geophvsical formations
where they are most likely to be found.

Soith Magnetic Pole a Large (val

Study of the earth’s magnetism itself nato-
rally has a notable part in the program of any
polar expedition, Thiz field of scienre was
represented by Dir. H, Herbert Howe and L
C. A, Schoene, both of the Coast and Geodetic
Survey.

Available evidence indicates that the South
Magnetic “Pole™ must be considered o roughly
oval region, perhaps more than 1,000 square
miles in area, At numerous points in this oval
a compass needle on a horlzontal saxis wonlid
point straight downward, and ‘these points
wiilil change position: from day to day, The
actual "pole™ might be considered as the
mathemntical cemter of this region.

The Narth Magnetic Pole has shifted some-
what In the past few years. The South Mag-
netic Pole evidently hos shifted also, but ‘we
haven't enough data to prove it



310

That strange phenomenon which De, Siple
calls the “antithesis of darkness,” nnd which
caused our aerial tragedy (page 502), consti-
tutes one of the constant perils of the Ants
arctic, and must be understood before it can
be conguered. It is especially important for
airplane landings, which require fine judg-
ments of the elevation and contour of the
snow surface. It is a weird white light ex-
perienced chieilly on cloudy days when a wool-
like deece covers most of the sky,

On such days there are no shadows. Near-
by ohjects, especially men dressed in white,
vanish and reappear without waming,

Sunburns, although no sun s visible, are
likely to be severe, and the worst-burned areas
may be the bottom of the chin and the palims
of ungloved hands. Visibility is extremely
biad, Elevations anid depressions which ordi-
narily serve as landmarks are merged into an
enifless white flatness. Walking becomes a
lind staggering because there is no way of
judging the level of the snow surface,

Weird White Light a Dunger Source

On such a day tractor and sledge parties
away from biase in unknown lerritory cin pro-
ceed very slowly, if at all. The absence of
shadows leaves the men with no means of
detecting the paralle]l windrows of arched snow
which indicate crevasses,

In the North a similar phenomenon, known
as “Arctic white-out,” has caused airplane
accidents.

Dr, Siple’s tentative hypothesis is that this
“antithesis of darkné=s” can be explaimed as
2 phenomenon of multiple reflection of sun-
light, Visdble and short-wave invisible radia-
tion i3 trapped between earth and sky,

Ordinary sunshine striking the earth is
Jpartly absarbed by the varicolored landscape
and partly reflected back Imo space. Here
there is only the unbroken whiteness of the
nevid. It is an almeost perfect reflector.

The radintion rejected by the earth cannot
pet past this cloud screen into free space again,
A certain amount of it is reflected back against
the snow, 1o be re-reflected against the clouds.

Thus there is a constant building up of
trapped light, which is added to that received
cach instant from the sun Itself. Light is
coming from above, from below, and from all
sideés where there are snow-covered slopes.
The area within the Antarctic Circle is like
a titanic hall of mirrors.

This trapped-light hypothesis obviously is
only o tentative attempl to explain an eerle
phenomenon of the palar regions. The ex-
planation remiains debatahle.

Antarctica is swnddled in o warm blanket.

The MNatonal Geographic Magazine

This remarkable fact was established by daily
soundings of the upper atmosphere by radio-
sondes, the astounding little robot observers

which can be =ent aloft by free balloon and

which send back a continuouws: record of the
conditives they encounter,

Here Stratosphere 1s Closer to Earth

Over the Equator the temperature drops
with altitude up to about 60,000 fest—the
floor of the stratosphere there.*  Thenceforth
it remains constant o mayv even show slight
increases.

Over Antarctica there is a different situation.
Two thousand feet above the earth throughen
the summer was found a layer of atmosphere
About 300 feet thick in which the temperature
penerally was eight to ten degrees higher than
at the ground, One recording was 14 dearees
higher. Such inversions of temperature are
known elsewhere.

Unee this stratum is passed, the tempera-
ture declines steadily to alwout 60 below nt
23,000 feet, In the next mile of altitude it
incresses phout five degrees,

This means that Antarctica's summer strato-
5Hh-nra: is only about two-fifths the height of
that over the Equator and two-thirds as high
a3 that over the United States, In winter it is
about the same as in summer, or possibly a
little Jower,

Flnsks were filled with South Pole winid—
air which had moved northward at least a
thousand miles over the continent at an alti-
tude of more than 6,000 feet—for chemicu
analysiz at the Bureau of Standards,

Breathing Antarctic  atmosphere has a
curicusly eshilarating effect. Tt it one of the
attractions which bring men back to these
frozen wastes on expedition after expedition,

No Colds till New Men Arrived

While the winelike quality of winds over
the ice mountains doubtless is partly psycho-
logical, there remains the fact that this air is
a slightly different mixture of gases from that
of air in middle Intitudes. Tt contains, for ex:
ample, less than a third as much water vapor
i stmospheric samples collected at the Equa-
tor. Further studies with respect to the
amounts of carbon dioxide, nitrogen, oxygen,
und argon are still being made.

Antarctica is sterilized by millions of vears

*Ser, In the Wariomar CGrocesme Macsrmse:
“Exploring the Earth's Stratosphere,” Ty Lt John AL
Macrenely, December, 1926; “Balloonivg fn  the
Sirat ere,”, by Augdste Piccard, March, 1932
uetd, all by Capt. Albert W. Stevens: “Esxplorine the
steutospheee”™ Uctober, 1034 ; "Man's Farthest Alofe."
Janunry, 1936 nod “Scientific Restilts of the World-
Hecnnd Strlosphaere Flght," Moy, 1036,
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Two cradles of cyclones Tor Antarctic re-
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most of the world south of the Fauator, were
located.  Cold air off the Polar Platean sweeps
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dell seals {page 501). These drowsy giants
are the world's southertmost mammals, aml

this infernolike region of pressure fce in the
Ross Sheli, alwnvs suffused by a stranee hlue
ght and traversed by deep, hidden crevasses,
marks the southern limit on earth of wartn-
biooded mammals.

tor the seals it is a permanent summer and
winter home, Hundreds were counted by i)
surveys conducted from the base, They ordi-
narily live ‘beside holes in the ice which give
them access to deep Ross Sea waters for fish,
their staple food. When these holes {reeie
over severnl inches thick in early antumn, the
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creatures cut windows 'through the jce with
their teeth,

Idr. Altrnt A, Lindsey, assisthot biologist
of my second expedition o the Antarctic,
watched these seals at work.,  ““Swinging the
entire head from side to side,” he reported,
“with the mouth held open at on angleof 1507,
they cut a double groove by use of the l::EmmEﬁ-
(anid pethaps incitors alse) of both jaws"

In winter these strange animals disappeat,
bt they do not desert their “bloe city.” They
apparently huddle on ledges on the sides of
the crevasses nll the winter night, with tem-
peratures as low as 70 below outside,  They
supposedly have acces< to the <ea ot most
times.  On the snow they can outrce o man,
but ordinarily show no fear,

The animuala seem complete masters of their
harsh envirooment. When fish are plentiful
they store encrmons amounts of blubber to
sustain them in hard tinmes. Females, for ex-
ample, eat nothing for 3 week after pups are
horn, but, drawing on this blubber for food,
are able to give enough milk for a single pup
{0 gaim ns much as seven pounds a dav,

There was soune speculation as to whether
the ice drift hid nol HtrriHI their home canyon
among the crystal mountains too far away to
allow them further access to the sea.  In that
citse, they would be doomed ta slow death from
starvation,

This can be determined only by a Inter ex-
pedition. Tt seems improbable; however, that
such naturally intelligent animals, with in-
stincts built on eountless generations of ex-
perience with ice, would have allowed them-
selves tiv be trapped in such o fashion. The
“hive city,” it is most likely, remaoins their
home and ool their prison,

Two Geographic Ghosts Are Laid

On the edge of the Antarctic sonic depth
findings confirmed the nonexistence of two
centurv-old phantom lands, in the positions
previously reported for them.

First were the “Nimrod Tslands,” at latitude
56,30 south and longitode 13830 west, They
first were reported by Capt. Henry Eilbeck in
the Nimrod in 1828 after his ship had been
Blown off couree during a4 passage around Cape
Horn, He described high nwoumtain peaks,
hiosts pf hirds, and fields of marne vegetation
in the water,

On our expedition the ships Vaneev nnd
Merrick made radar soamdings over n 20-mile
racditts around the reported position.  They
found only ocean aboul two miles deep.

The second ghost laid was “Swain’s Tslund,”
in Intitude 5930 south and longitude 100
wesl,
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It apparently was the ce-horn hallucination
of the Nantucket whaler Jonathan Swiun who
in 1809 recorded the position of o large sland
surrounded for miles by fields of red water dise
to the presence of minute cristaceans know
as “krill” which concentrate in colonies of
countiess trillions.  They usually indicate that
land i somewhere in the vicinity.

Here alao the expedition’s depth Andings
showed only water two miles deep.

Eu’lh Eilbeck and Swain may have seen

tionally large icebergs drifting slowly
nnr ward, eventually to disintegrate in the
warmer waters of the Paeific.

Sometimes theése are enormons.  ITn January,
1927, for example, the Norwegian whaler
Odd’ 1 passed 5 tabulur lcehere the nren of
which was estimated at 10,000 square miles,
or approsimately the size of Marylund,

Another explanation is that huth ship cap-
fmins were wvictims of murages. They pre-
stmably were too fur north o have ohserved
mineh horfzon “blink,” the magnified reflection
of ice formations against the sky, in whose
fantastic conbgurations anvbody i= likely to
=ee gnything, from the skyline of New York
City to an island in the mid-Pacific forested
with froneled palms,

Certainly there was no suggestion of charla-
tanism about the “discoveries.” They were
reported merely as matters of routine before
the dov when scientific methods of observirtion
were well established,

lf-tom Tractors Make Six-day Journey

A six<day land journey into the BEockefeller
Mountains and return, a total of 230 miles,
with two 16-ton amphibian tractors was one
of the most important experiments, as regards
future exploration in polar regions, conducted
by the expedition,

The party was led by Capt. Vernon T, Bovd
of the L1, S, Marine Corps, a veteran of Ant-
archc ex) ﬂumiiun (pages 481, 489).

The immediate objective was to ¢stablizsh a
pasoline cache and weather station for the
planes, but of significance also was the test of
the possibility of using specially equipped
heavy tracked vehicles for long overland jour-
nevs, such ns p conceivable march {rom the
Bay of Whales to the South Pole,

Such a4 journey would be beset by many
unpredictable complications.  Tran ation
hns been the nemesis of south polar expedi-
tions in the past, with dog teams generally
recoonized a5 the misst relinhle mesns for long
incursions into the interior.  But this is the
gasaline age.  Sooner or lnter some explorer
will motor overlond to the Faole,

Our previous expeditions have experimented
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Tons of lee Break from the Ross Toe Barrier Almost at the Photographers’ Feet

Cracks in the foreground emphasize the dunpeer of doming so cluse to the barrier’s fare, bere about 50
feet above the water snid broken fe of the Bay of Whales, O, F, Bowe, Chict Photographer's Mate, i
ready 1o beal a guick retrent as he peers over the brnk. The dark aren at opper el Indicates & “water
siov” pellected from the Ross Sen

with motorized transport acress the enidless
wistes of thinly crusted and sandlike pévé
with indifferent success, but ench fallure where
we recognize our mistnkes can be regarded as
a step forwarnd.

Uur heavy tractors exerted & pressure of
ubout 1215 pounds per square inch, or more
than three times the maximum. permissible.
The two carried seven men and their gear—a
loaid of nearly 3,000 pounds—on the Rocke-
feller Mountaing trek,

Gasoline, jood, and equipment sufficient for
three months in case the party became ma-
rowmed were carried on heavy sleds, Twowere
dragged behind each troctor,

The vehicles averaved seven miles an hour,
misving steadily o quarter of a mile apart. The
party traveled almost directly eastward over
the ice of the Ross Shell,

It wns a region beset with death traps for
heayy vehicles, These were wide crevassed

areas where the great chasms in the fce were
concealed by thin anow bridges.

Problems of visbility and navigation were
important from the first, The sky was over-
cast nearly all the time, This resulted in a
condition of shadowless low visibility in which
it was impossible to detect the paraliel ridges
in the snow which indicate crevasses,

Nevertheless, only once did a tractor bréak
throtigh a snow bridge und then, foroumately,
after it had straddled the chagm,

Mirages Pant Horrzon with Hlusion

Throughout the six davs the sun was visihle
for only three howurs; so Captain Bovd had
to navigate entirely with the magnetic com-
pass, which is highly unrelinhle in the Ant-
arctic. The experience must be given due con-
sideration in plans for any future tractor
Incursion deep into the continent, Bovd rec-
ommaends some sort of gyrocomposs,
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Such Warm and Booyant Suits Save Lives in Freezing Seas

Ilie-sciving lmmersion sodls are tesieed En owuder

Hyrthlys
Hees ol torpeicdoed mrchant samen

'erhap= the most inleresting feature of Lhe
(rip was the conlimpous panorms nf mirages
Al one -I'.{:..' i__'l.q-ill walls of |I'l'.1!1|--.ll1ul'f'|.| gl
dark-blue feebweres loomed nhead of the trae-
tors.  Somelimes they would merge into a
solid bilue wall, 2 if the party

It secmed
rapiclly was approaching an iceberg-filled sea.

Actually this was a projection against the
sy of Okumit Bay, which cuts into the Russ
Sheli Tce aboul 60 miles 1o the north.

A\t the end of the route a party climbed
Mount Helen Washington for geological speci-
mens and a visit to the seismograph station
a¢t up by the list expedition. There Lhey
rescuid two muatble slals wsed by Roy G,
Fitesimmons 5 o base for hi=g instruments.
Bovd brought them back with him as a pos-
:._i||-|,1 hase [or #f metmoriy] o Fresimmins,
who was kifled m the war,

As a result of the trip, Captain Boyd was
convineed that even the 16-ton tractors with
ceriain  improvements could be used for a

ntk a femparatune of O
Oudckly dunned aver ordinary clothes, they were wsed extensiyely

Falirenhent on Weshington'
Jdirring itk war {0 ave the

much looeer trek, even to the Pole stsell, 1t
wiorltld e necessary to provide heat for the
apace occupied by personnel, and some sort
of living quariers.

With the velicles in their prosent conodilon,
{'i|5_|1_|'=||_ E=I|I|.'I,J :IIIiI"I['_-_ aut . the rl'-l|| wioild  huave
bieen impossible earlier in the season, The
tractors’ ground  pressure was too great, By
mid-Februnry, bowever, the sarface of the
neve had hoardensd.  Even so, the machines
cattk from eieht (o ten inches over sofl areis
anid probably would have bogged down over
any great distance

Seott's Camp Perfectly Preserved

Antarcticn s an azeless land where nothing,
exvepl the physiological =ysiem, grows old,
This hordly could be better illostrated thin
by Lhe camp of Scott s LE T -04 expedition on
Ross Island, at MeMurdo Sound, where Adl-
miral Cruzen landed late i Febronry from
the icebreaker Bartom [xlong (oo surved the
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For the First Time in History, Men Land on & Lake ia Antarctica

Furmnwing {he blus-otee
.:'.J'.I.'E'.’.:"'l in the micdst ol thi 'l.!l'll"...|'i'

homt =arvey falled to disclose nms

" OENES

visiiale

passibilities of establishing an auxliary boise
Lol 5 CEIR mizlyl hiave been _'=|||..['..'|r||'.r_'-|:'
only a few weeks ngo, The prefabricated
cabin which the explorer had brought from
rongland still stood in perfect condition.  Th
timbers looked oz i {reshly sswn.,  Printed
putting them  topether, which
were lound pasted on oone wall might just
have come from the press
A hitching rope which Seott had used for hiz
ponies was so completely undeteriorated after
%3 veurs that it was used withoul hesitation
0 secure the helicopter in which Admiral
enn had flown from <hip to share. A few
stalskins scattered aboul looked new. Car-
were edible, althoupgh

chirections  for

tans - of biscuits  still
rather tastelecs

And there was the “latest news" A Riys-
slun army was invading the Pamirs, accordine
to the headlines of a British news magazine
foumd in the jce. Paper and print looked a=
f the publication had come from the Press
anly a few davs hefore.  But this journal had
Ly printed in 1592 -

scott’s 1911 camp at Cape Evans, on the
wistern shore of Hoss [slamdd, from which he
sef out on his iH-fnted jodarmey to the South

r'-e.':'. L RS .I|-'-'~ yvisiterd Ly 1asK '|. ITCE ]||'I.':'I|I=I'IL'i.

LT § nhe of the
Heyond rise fovberps amd bare
wn ol life (Plate VI amd puwes

WIng Douts of the Alartin Muariner seipline whicl
brown hills whets

&5 Bl A5 -
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It appeared somewhal iiter  the
buffetings of 3§ winters i dicifted
through crackes in the planks of the seale
cabin. Straw amdl debriz were strewn aver he
nearly ice-free volcanic ash,

E|il' ITRREEN ColT Ass Ol A o -5I|u'u| N14]
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Erivm
which fresh steoks might have been cut lay
bt srattered around the cabin were « :H--
Lons of I'-Ti'-1-".'=j-|[|-. .-1:|: i -|u| iy it i\ hﬁ‘-.
ol malches ignited easily,

Just west of this camp the great Ferrar
Glacier, one of the most impressive siohts i
the Antarctic, rises 7.500 feet throuch the
motntains,.  Two graves oh g hilltop - are
covered with besutiully colored valcanic ash.
sleam came lrom the criter of three-tiered
Mount Erebus on Ross Islund (page 476).

s s ||.: i' Ty I||i|.| "'-|l:-_.i_ CANCRYysss
]

Miller Whales, Seals, and Penduins

An

|’ -
LITLELS,

sl .|!-:|.'1|!:§5|,_'r- ol the dreaded
or ‘killer whales. was found in Me-
Murdo Sound waters, and brown cliffs-of the
shore were coversd with seals and [HEHEins,

| he season wis so near its end that plans for
an auxiliary base were nbandoned. The arey
o nf the hwst pikthle for an ex-

pecition keadguarters.

TEDLRS



Our Navy Explores Antarctica

This expedition was =o lorge that 1 have
had difficulty in condensing ils story mto n
magazine article—even one ps long as this
Thug there were many outstanding men and
officers to whom it hos been impossible to
give: the credit they so richly deserve., This
has disturbed me, even though 1 realize that
it would require severnl wvolumes to describe
adequately a1 4.000-man  expedition.  How-
ever, since 1 have covered the expedition by
groups, 1 should be remiss not to mention
twi: the veterans of our former expeditions
and the representatives of the press and radio,

11 Correspondents, 12 Antarctic Veterans

There were nine members of the press and
two radio commentators. ‘The thrée greal
press nssocintions, several lnrge newspapers,
amel the major broadcasting systems were
represented.

I wus not used to so many reporters. On
each of my other expeditions 1 had had only
one, and he carried on alsn as 1 member of
the expedition. So T wondered how it was
soing to work out with 11 of them,

I soon found out. By the time we got set-
tled at Little America 1 had seen enough of
the men of the press to know that T could look
upon them as true and loyal members of the
E:Tmitiun. They were thoughtful and con-
siderate, and as square @ group of men ag |
hud ever in all my long career come in conthot
with in any walk of life,

At Little America I lost all desive to censor
anything the correspondents wrote, Their
judgment and craftsmanship were such that |
diddn't even check their stories for accuracy.

These 11 correspondents renewed my [aith
in our frée press, and [ am human enough 1o
be very grateful to them,

Our personnel included 12 veterans of for-
mer expeditions, Since this was a naval ex-
perlition, it wase not practicable to take more,

They supplied to the expedition such tech-
nical {ﬁfmitﬂ[{l} of Antarctica as the Navy
lackesd, Officially, their comtribution was in-
estimable, and, personally, it was a joy to
have them with us. They were all at Little
America but Admiral Cruzen, who was taking
the ships north, and Jack Perkins, biologist,
whi had broken his leg.

We ysed to meet ot least once a day in whal
we called the veterans' tent. Of course we
knew o Iot about each other, and the mazng
that went on there I am certain was a world's
record.

They were all tried and true men or you
may be sure they would not have heen along.
Mauany of them have been mentioned elsewhere
in this article,

al7

They were, in addition to Cruzen, Siple,
and Perkins: Waite, Boyd, Dustin, McCoay,
Lt. C. C. Shirley, USN,, Richardson, A. . 1..
Morency, chiei warrant officer, US Army,
Capt. M. W. Weiner, US Army, and R, R.
Johnson, chief boatswain's mate,

We evacunted Little Amernica on February

‘23, 1947, and the ships of all three groups leit

Antarctic waters early in March, The polar
winter had started, making highly perilous and
impraciical pny further air exploration,

The expedition had been on the whole highly
successiul,

The returns from an expedition sofficient
to have financed the war for only a few mo-
ments had brought o notable advance in man's
knowledge of the planet on which he lives, a
contribution for all time to come,

still, much of the continent remains un-
known, There are many secrets behind the
plittering Ice ramparts and the painted white
curtains of fog and gale-tossed snow. The
fmal conquest of Antarctica remains perhaps
for another generation of explorers,

What value has Antarctica to repay such
eliort and expense as was imvolved in this ex-
pedition? This so frequently is asked that
it deserves a frank pnswer,

At the gutset, it may be stated that, in
terms of any financial return now o in the
immediate Tuture, it has no valve whatsoever.
PPerhaps this will be o sufficient and conclusive
reply to many of the questioners.

One day, it is quite possible, somebody will
make monev out of the bottom of the world.
We know, for example, that there are huge
reserves of coal there. The hlack mountains
are full of i. It is impossible at the presemt
stage of exploration even to make a wild guess
i to the extent of these deposits,

But any mining operations, especially when
wi consider the difculties of transport, would
be fantastically impractical at this time,
There may come a day, however, when the
worlid will need this coal,

Almast certiainly oil will be found under the
ice, It is impossible to Imagine a large con-
tinent without vast mineral wealth of many
kinds buried in its rocks.

The Antarctic n Proving Ground

For the Navy's own purposes, much was
learned abowt celestinl pavigation and ship
aperdtions in polar regions.

On thi= expedition the Navy equipment and
persomnel were subjected to the worst possible
conditions,  We operated deliberately late in
the Antarctic season. It was an excellent op-
portunity to meet and learn how to gvercome
many situations which certainly will be en-
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The Society’s New Map of the Caribbean Area

REATLY ipcreasmd geographic knowl-
cdge accuired by American airmen
on wartime flights over the Carlbbean

area has enabled the National Geogra

ciety to map this importunt region in {or more
detall than ever before. The result is the

10-color map, “Countries of the Caribbean,”
which saccompanies this issue of the NATioNAL
LGrocrarmic Magazmse*

Just 435 years ago this month, Christopher
Columbus made his first dizcoveries here,
groping among the islands off the slender waist-
ling of the Western Hemisphere and thinking
he was off the coast of Asin

Since that time, many explorers, peogri-
phers, navigators, buccaneers, tressure huntors,
amd fishermen—even hurricanes and volcanic
eruptions—have altered the geographic pic-
ture. But it remiined for the modern aorial
camera Lo give new 11:1:51'.!1-1! tness amd aocuracy
W coastlines, river courses, and mouninins
ilmost’ everywhere south of the Rio Grande.

The Cartographic Section of the National
Geographic Society worked six months o
cpitomize the four-and-a-half-century accumu-
lation of facts on this 41-by-25-inch map for
The Soclety's 1,600,000 members,

Insets Show 10, 5.

Extending from Mexico’s Tijuana to the
mouths of the Orinoce in Veneguela, the new
mep Aren includes a shice of the southern
Uinited States ns well as all of Mexico, Central
America, and the West Indirs—a winter vaca-
tinn land of tropical greenery, deep-blue water,
anl glistening coral sand.

Of its 6,954 place nomes, few would be
n.'I:l:uml.r.'lhl: to Columbus, DIE would be San
Salvador (Watling Islamd), in the Bahamas,
where the discoverer and his men first landed
i the New World, bearing the Admiral's
Green Cross banner and the roval stnndard
of Spatin.  Kneeling upon the shore, they gave
thinks to God “and kissed the ground with
tears of joy, for the great mercy received.”

Where Colombus found only a few Indians
and cruised along virgin verdant cousts, today
are populous republics with millions of peaple
—and not 4 single possession of Spain.

As 0 master moriner hended for the Orient,
he would doubtless be most interested in the

Possessions, Bascs

Panama Canal, “dividing the land and uniting

the world." The Canmal Zone mnsel on this
map shows the projected third lock system
intended to accommodate larger ships and
make the vital artery less vulnernble to attack.

This large-scale inset is gne of eleven which
highlight arens of special interest. In one
corner appear the Caribbean possessions of

¥R

the United Stites—Duerto Rico, the Virgin
Iglands (two inseis), and the Canal Zone.
In another are insets of islands on which the
United States has military bases—Cluba ani
the six islands on which the British granted
us bases in 1940 in exchange for badly neeclﬂj
destrovers: Trinidad, Jaumaica, Exuma, St
Luctz, Antigun, and Bermuda,

In the patrol which met the challenge of
Axis subimarine warfare, every square mile of
the “American Mediterrnnean” was combed
by air and sen apain and again,

Muost of the land sren is now covered by
United States Army Alr Forces trimetrogon
photographic survevs made in cooperation
with the local governments. Resultz of these
and of many new ground and sea survevs are
incorporated in The Society’s map.

Pilots will note much new information con-
cerping altitodes of mouniains.  For example,
two elevations of 8,202 and 10,301 feet are
shown in the Dominican Republic, whire ear-
lier Caribbean maps show 5,543 feet as the
highest definite peak.

In western Venezuela are peaks of 15,321
and 16427 feet. Older maps show 13,864
feet as the maximum height of the Cordillera
de Meérida.

A unigue mountain is Mexico's amazing
Paricuting the young volcano which has sprung
from a cormfield on a 7,500-foot pliteau in
the State of Michoachn to & height of 9,000
feot above sea level and is still growing.§

The map incorporates new census material
from Mexico, Cuba, Jamaica, and the Ba-
hama Islands. All four have increased sharply
in population: Mexico, 1930—16,552,722;
1940—19.473,741;  increase, 17.7 percent.
Coba, 1931—53.962344; 19045—4,778,583
increase, 20.6 percent, Jamaica, 1921—858.-
113; 1943—1.237,003; increase, 44.2 percent.
Bahamas, 1931—39.808; 1943—68.846; in-
crease, 15.1 percent.,

A new boundary, agreed upoen after nearly
50 years of arbitration, divides Costn Rica
from Panama. The treaty was concluded on
May 1, 1941, and Fresident Roosevell sent
both governments a message lauding the settle-

* Members may oldain sdditional coples of the now
map, “Countrizs of the Carilibean, Tncluding Mexico,
Central Americn, snd the West Indi=s" (and of all
standard maps poblished by The Sodety ), by writing
to the Nabional Geographic Soce “‘I Washinglan 6,
DL €. Prices, in United States nnd Possezsinns, S0¢
eich, on paper; %1 on linen; Index, 25¢. Outside
United States amd Powessions, 75¢ on paper; §1.28
on finen: Index S0¢, All romittances payvable in U. 8
funds. Postuge prepaiil

TE‘.I-I:I: ”l"lZI:I'.I.I:i.HJ.I:I.I the Comfitld that Grew a Vaol-
cang,” by James A. Green, Narmoxal Oxockarsic
Macariwe, February, 1944,
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ment.  The mew boundary was actually de-
marcated on September 135, 1944,

For the first time accorate boundaries of
the Senatorin]l Districts in Puerto Rico are
nmurked. Thia boundary delineation s haised
on the work of a Puerto Rico plapning com-
mission using 3 maj r.'um;plplﬂi[ by the T, 5,
Geological Survey in 1943,

Projection Tuned to Air Age

For this map vour Fditor amd The Society’s
cartogruphoers chose the Trunsverse Mercator
projection,

The prdinary Mercator projection may be
considered. as developed mathematically upon
i cylinder tangent to the spherical earth
around the Equator, For some 15 dearees
on each side of the Equator, such a cylinder
closelv approximates the actual surface of the
sphere, 0 that the scale change or siretch s
ut o minimum,

In using this projection in transverse, or
obligue, form, a« is done on the new National
Geographic map, we may consider the ovlinder
as tilted om the sphere so that its line of
tangency i no longer the Equator but some
other great circle of the cartographer’s choice,

In this map the great circle which forms
the axis of the projection has jts vertex at 20
north Intitude and 87 west longitude.  From
there it runs in a straight line across the map,
passing just north of Mexico City and San
Junn, Puerto Rico,

Like the Eguator in the conventional Mer-
cator prajection. this s the line of 2 devia-
tion in scale. Since all parts of the map lie
within 15 degrees of this line, the scule varin-
tion is slivht, reaching o mbximum of 315
percent along the top and bottom borders of
the mugp,  Throogh the whale central drea the
stale change s neghigilile.

The Natioxat Grocrarnie Magazise in
1921 pioneered m the use of the Transverse
Mercator for mapping a long alrplane fight,
and todav the projection is widely used for
grcat-circle fhght steip maps, Tt is admirably
suited for general maps of certain areas and
wns used for The Spcietv's Southesst Asia
map (October, [044),

Impormnt 1o the navigitor at sea or In the
dir 5 the fact that, in addition to reducing
the seale varintion to n minfmum, this projec-
i mnintains strict conformmlity: that is, in
dmy small arex of the map the scile is the
same in all directions and every place s in
its true direction from every other place

Reels, radlwavs, and commercial airports
are hown throughout the area, The entire
Imter-American  Highway, as the Mexican-
Central American section of the Pan American

The National Geographic Magazine

Highway is called, is indicated by an empha-
siaed] red fine, with uncompleted  sections
dashed.

There are now only two impassable stretches
between Laredo, Texas, and the Cunal Zone.
Cne of these begins at Trinitarin, in =outh-
epstern Mesico, where a | 50-mile section run-
ning ioto Guatemals i@ now under construce-
twon,  The other impossable stretch of 120
miles ligs in Costi Bice amd Panoma,

From the Canal Zone énstward there i no
road bevond Chepo,  The section through (he
Prarien Peninsula has not heen traverssd or
surveved. From the Cannl Zone the motorist
must ferry @cross to Barmanguilla: or Buena-
venlurg, Colombin, or Lo Guaira, Venezuela,

All of the Central American countries are
carrving: on highway constroction projects,
but tugeed mountains and steaming jungle
make roads hord o build ond defend against

encroaching Nature,

Ninety International Airports Now

Afr trinsport fn this region has increased
remirkably,  In 1939 there were about 50
airporis in the Caribbean aren with scheduled
imernational service, Now this number has
frown to U,

Also, a number of local air services hove
heen  estahlished in the aren.  Mlanes pow
ool hoeses, cattle, Tambs, chickens, and many
other creatures, from fish to chinchillas. In-
dustrin] equipment &= flown to hitherlo in-
arcessible areas and products are shipped oot
by plane. Frog legs from Cuba and many
perishable. tropical delicacies now are flpwn LW
Umited States markets;

Uine cargo of epecially processed coke was
Hown from New Jersev o Cuba so big sugar
mills could keep going in p fuel emergency,

The war coused o tremendous beam in
Latin-American productlon of minerals zind
such products ag rohber, abacd  (Manila
hemp ), quinine, rotenone, tung ail, palm oils,
cork, and kapok, cdrdinarily obtained from
distant parts of the enrth.

If the war tore much of the rest of the
workidl 1o pieces, it emphasized the milerde-
pendence of the American republics; and that
dependence ypon one another comes o o
focus in thes area, which encompasses the
Caribbean highway between the Americas and
the approaches to the Panama Canal.

® For an illustrated desoription of this poojection,
see The Rowmd Earth on Sled Paper, by Wallmoin
Chumbsesling,. Nutlonal Lieodraphic Sockely  eartop.
rapher. Coples of this work. an intmadocthon to map
projoctions, ate obtaimnble from (he Secreiary, Na-
ksl Ceopraphie Sochets, Washington &, 1, O a8t
*0f wach in the Ulnited Stales and Possessione elie-
Whrre 60¢. Postage 13 prepudd '



Guatemala Revisited

By Ltis Magrpex

EVEN years ago T went to Guademala
Etu mtke phumg,mphs [or the NaTIONAL

Grnorarare Macazine At that time,
equipment for making color pictures was cum-
bersomme: we used bir glass plotes and a tripod
camera.,  Exposures were slow; subiects had
1y “hald it for one-tenth L one-half second,
Nothing that moved very fast coild be photo-
erapheil.

Recently T went hack. This time T could
make color pictures i split {ractions ol a
seconi], cotching the fleeting  smile or frown,
and record the bustling life of crowded mar-
kit places, Plates in the following poages show
some of the photographs | made.

Guatemala begins at the Mexican border
with n vast jungle aren, where chicle tppers
slash forest giants, but most of the Repuhlic's
peaple Hve in the Affes, or Highlinds, in the
shadow of sleeping voleanoes.

IMighlands Lirtle Changed: Clapital Madern

The Highlands of Guatemaln have changed
little in four bundred vesrs, but 1 found that
the capital, Guatemaln City, hod expamderd
since my 1936 visit,  Virtually sorrounded by
deep ravines, the city hns stretched suburban
tentaches out betwoeen the fissures, Cld {rough-
shaperd cobbled streets have given way (o as-
phalted avenoes, and splendid new buildings.
such as the magnificent National Palace (pages
530, 559}, rise from colenial foundations

Sinth Avenue s the Fifth Avenie of Guate-
mala City. Here & roce that was old when
Cortés came (o the New World preszes its
brown nose fat against plate-glass . windows
displaving products of the machine age,
Brightly dressed Indians corrving losds ol
woil or wvegetahles trot unooticed  amonge
srtly dressed Guatemaltecos,

JThough pure-bilooded  Indians form more
than hall the population of the Republic,
Ciuatemala City is the most metropolitan capi-
tal between Mexico and the South Amerwan
mainland. High in a vallev nearly 5,000 feet
above sea level, the spotless city has a spring-
like climate the vear round,

Aromatic highland cofiee forms the coun-
iry's chief export, while among Indian small
farmers corn remains o staple subsisience
crop. . Certain scholars think that the New
Worlit's pre-Columbrian o Iture, which was
based on corn, may have been born in Gunte-
maly, for here grows feosiete, a wild grass
altied to mide.

Realizing the importance of agriculture and
unimal busbandry to Guatemals, the United
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States sent os its Ambassador to the Republic
Edwin [. Kvi¢, former Dean of the School of
J'I.ifnu ulture of the Agricultural and Mechanical
College of Texas,
Mr. Evle bas arranged visits between ngri-
cultural experts of both countries. Students
¢ome Trom Gualemals 10 the United Stutes

on scholarships to study farming and cattle
bireeding.

*“You've My HalH o Life"

In writing of Latin America, T have tried
10 record sume of the gruphic phroses nnd
turns. of speech in oeach country, 1 found
Guatemaly no less imoginative in the use of
metaphor than its neighbors,

Fuor rﬂa.mp]'.t, i your Guatemalan girl friend
says you are “hall o lfe,” she ls compliment-
ing you, not oidiculing your Jack of vitadity.

A Guatetnalan monologue might go like this-:

“Aiguel over there s o long one, but as he
has o ot of neck, he never puts himself in a
shirt eleven wvards long, At lunch tmlay he
was with 50,000 devils bechuse the chicken
we ate defended itself so well. But that wool
is for the tiger now, thouzh his cronies =till
think he &5 half a life.”

This means: " Miguel over there 15 a sharp
customer, but as he hoas a ot of pull, he man-
ages to Keep out of tight spots. At lunch
todday he was lorious, because the chicken we
wie was so fough. But that rascal s all
washed up now, though his cronies still think
he is wonderful.™

Juse Milln, an author of the last century
whao lived in Lo Antigun, crented the chavacter
of Juan: Chapin, Guatemala’s common man,
and through him explains many of the colls-
guinkisms of the langoage. Milln alsy wrote
historical nowvels of colonial times, amd Guate-
maluns revere him as the official recorder of
nitional tradition amd history.

When Guatemali was the seat of govern-
ment of all of Spain’s Central American prov-
imces, the old capital, now called La Antigua,
became a rich, cultured center of the church,
aris, and letters, Twice destroved by earth-
quake and flood, the “Very Noble and Very
Loval City of 5t James of the Gentlemen of
Guatemala” wns demiolished for o third time
by earthguake in 1773, Three vears later the
capital moved to s precent site,

Higher and coldeér than the new city, La
Antigua has a savor that is hard to put on
paper (puges 531, 539, 550].

Pecple sl Tve serenély i the old town
that hall sleeps in the beight sunshine of the
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tcally everything) of that saga of Spanish * Ser YO the Cortés Trall” by Luis Marden, Nas
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In most villapes, women have showier cos
tuties than the men, The woman wears the
fwepal (1 loose hlonse 1 Wrap
like skirt, amd some sort of shawl and bed
dres=. Lolors run through the spectrum from
dellow o hluye

: 335, 555, 543)
Eroni] SHfoi-

deepest reids theouch <afiron
and violet (pome. 334
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mountuin roads m Guatemaly e not paved.
they have an all-westher surface. and vou
may go over them even in the months from
May oo November, when daily showers scou
the hill<ides, ;

To climb the heights—one rioud tog

1. 00K) et

viour climb

| |||--
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turns up mlld and down inlo domomeratile

VIS

I hark iliil'l.'.- and hichen-covered oaks
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- Trosm L L-,|]||=..'-LI The cold upland forest

Fives off o smell ol resin and of charcoal fives
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iz firdt and foremost 3
irader. He will walk Tore
l'|.|_'|.'_‘=' with his |_'l‘.'||I|Iu'E:' (¥
s wide's handberaft on his
bick (o some famed maor-
ket such as those of San
Francisco El Altlo or
santo. Tomds Chichicas-
tenamgo [ puges 330,

Though shy., Indians

A3 ),

e meeks on the roails
usually are friendly. They
ansWEr questions in  the

pecuitar singsong cudence
il wlonation of the ln-
dian version of 3-;||.1||ihE1
Talking rapidly, in a high
pitch, they do things to
gender, verh tendes, and
propupcintion that would
muke the cnlid perspiration
break out un the Hrow of
A EFAMMVETIan,
saturals have a
=ense of persunal dignits
I met one bowed under a
tremendous Joad of bhull-
ouE clay pots, who, point-

gl

mg o the thick-saled
leather sandals he wore,
s, “sefior, vou see these
cartes?  Well, in the pic-
tures, Liod and all the
sgints wedr the same
things, That proves In-
dians are the children of
il

Hut most important o

the Guntemalan Indian e
1'r'fiL£i- L Hi*— '-'.']Il_lh:!i[r_ Fis=
vilves around the relisiogs
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Coustesnuian villages wswally have two governments: the Indinne' and that  milinr terms,  Theis [Ty -
of the lodinge—peuple of mized Indian and Europenn blond, ing resemhbles conversation

Viong these s that seem 1o 1l U N0
the sky trot Indians with heavy logds of pot-
tery, pigs. fruit, corn, vegetables, nnid textiles,

Uhey carry their wares on and in a four-
legued wooden sst-covered frame that hangs
rom a tumpline arournd their heads. With a
melal-tipped staff w belp them set down the
o amel b Pise agsin, el o rolled L k-
el raincape, rush sleeping mat, tin bmp.
and battered coffeepit hungime to the outside.
the merchants dogtrot tirelessly st
ping wherever niuf '.r overtakes them (p, 342)

Merchanis diEY
hondred pounds _.:I.-| they walk 20, 30, even S
miles 1o market. For the Guate malan Indian
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In a low-voiced monnlogoe they twlk to
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the {amily, and other troubles. Supplicints
gesticulnte, sometimes fiercely, as they sy
noeffect: “God, you make everyvthing come
il all or else!

Deep-blue Loke Atitlin

Hevond Antigua, 3,000 feet up in the mwoun-
thins, les deep-blue Loke Atitlin. As vou
round the shoulder of & mountain ar a Jookout
point called Godinez, su denly the lake -
pears. almost unbelievable in the intensity of
s “Rodachrome blue™ (pepes
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Imitative brethren, sseing what hi
had done, immedintedy |"-.'-.'-'Z'.! )
W |r|| |I'l|_ kel "iillil-ll-!E !:!' PEcLIRAk
i village, pressed on me dorn,
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phlisted],  Fisldy they etiorpeil 1o
L oreEw gest af Doiobeligeg sl art esti
-il||'|'l|-l.’ Im :|'lr ."-.-'".". 5 TTYENT |"':-'-
il Y et

Today, chicle tappers follow (il
i the et twilknehl, secking th
it ierey] sapwne trees thiat exude the
ptex - from which chewing gum is

”

T=

Tt

ke
IIF"-'--

h
|
= ol

'-Il-:l-
B o

als

L2
ko

Chugle for Chewingd Gum Flows i the Peten Jungle



iz we Hew north, the hilae mioun
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town on an slond in the Like, with
ouseEs so erowded] they seemed about
Lo spill off Into the Wiled

Bevond this ancient capital of th
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iil SO T reset f0 3 total ol
mire than JOU reet abiwe EI'I Ll '|||'E.
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Nicaragun, with his stiffened trousers and cap,
thick with the dbppiogs of countless rhiclke
bleedings,

First, he lifted a splinter of bark oesr the
base of the tree; wmler this be inserted o can-
viae bag.  From the bag he hocked with his
muchete a seried of cuts up to the first branches
migh dverhead (page 547).

“Unlike mbber trees, which may be tapped
regularly,” siid Buster, "“sapotes shonly) be
lapped ondy every {our or five vears. That's
why cutters have to wander far afield from n
biise camfpr o Inok for more Lreed, siice spwales
never grow in nosolid stand. A cotter can
tap six to eight trees a day,

“Hut,”" Buster smiled, “he won't run out of
material, a= there are about 30 million trees
in Petén,  Approximately three-quarters of
thitse have olready been tapped ot one time
or another,”

Liethee resd sapote wood was used by the old
Mayvas in building. In Yucutin I have seen
sapote lintels a thousand years old stll soundly
supporting their burdens of stume,  But today
the Guatemialin Government fines anvone who
cuts down a sipote tree 530, They are worth
mauch more standing,

Chicleros boil chicle in big (hres-legped
iron pots—the kind cannibals in cartoons hoil
magzionnries in—ithen pour the hot Tieguiel it
modds,  Hardened blocks go by air to Gunte
mala City or to Puerto Barries.  Guatemala’s
export of chicle hos been worth from twe
to three million dollass anoually o recent
YEATE.

If you lly fruom Petén down to Puerto Bar-
ries, om the Caribbean, vou may pass‘over an-
other lowlhand Inke: Lzabal, closé to the port
of Livingston.

Travelers making the circuit from Cobdan o
the coast go by auto road through places with
mames like bind sounds In the night: Tamahd
and Tucurd, then by road and rail o Panzds,
on the Polochic River. From bere a lnch
will take vou to Luke Tzabal,

A Hunt for Manatees

I s curious tosee if manutoes { P richos b
mprpittnes ) sUI exlsted in the lake.  An Ameri-
can oojened in Guatembla City had told me
how, yvesirs before, he had seen seq cows sitting
in the shallows of the Inke and munching
winils, fike hilltillies gnawing furnips.

Mamatess are big  herbivorous  mammals
with o snout Hattened at the end and 2 round
sprrtulate tail,

Suppersctlly the sea cow gove rise 1o the
mermiid legend in (e days of sailing ships.
Une may wonder how anyvthing so ugly (page
340) could pass for u woman, After a sailing

The National Geographic Magazine

vovage lasting many months, an  old-time
aatlor might nov have been e eritical, par-
ticularly of animals whose fermales sit upright
and nurse their calves by holding them against
their breast with one flipper, in & curiously
humian fashion,

At El Estor on the northern shore of the
lnke | askedd for o manates hunter, A little
man stepped forward. “My pame B Trans
uibmp Garcia,” he said. The name seems to
v with hunters of water animals: in El Salva-
dor another Tranguiling had shown me how
o caplure four-eved fish.®

“1 nimi the last of the manatee hunters, said
Tranguiling,  “1In my yonth T used 0 go out
with my grandfather, father, and brothers,
bt now 1 am alope.”

Tranguiline pufier] on o bulldog pipe
Waving an arm, he siid: "The beasts live
acrass the Inke, They feed on grass on the
lake bottom, but have to come up regulariy
for air. Tl go ahead in one canoe; vou fol-
low with the cameras in another"

Across the lake we disembarked at a villnge
that lioked like something in the South Seas.
Before straw huts on the besch sat women
from 12 to 60, cracling nuts of the covnl pakm
(Acrovomin), [rom the kermel of which ofl
wounld be extracted.

Fhe women wore only & blue wrap-around
skirt and a pecklace of red beads.  With
brown breasts rising and falling to the rhythm
of the pounding, they nodded their heads and
told us, “Plenty manstee in the Lay."

Taking his seat in a4 dugout canoe barely
big envugh for one man, Tranquiling weapped
hiz arm about o paddle, clamped his pipe be-
tween his teeth, and glided out over the smooth
witer. We followed in a larger dugout.

Harpooning o Sea Crow

Padidling silently over the |3oot-deep
glassy water, Tranquilino suddenly held up
his hand.  Ten vards ahead the shiny skin of
the surface broke to the roll of o glistening
gray-brown back: then n flat, round tail tipped
up and disappeared.  Across the wiler came
o sighing “ah chufl' of exholed breath,

Silently (the slightest sound frightens &
sen cow ) Tranguiling changed direction, He
seemed o kKpow where the animal would sut-
face nest. When it breached szain, this time
close 1o the boat, Tranquiling was ready.
Without relinguishing his grip on the pipe, he
lifted aned hurled the harpoon with one move-
ment. It struck home, and the s cow sounded
with o resounding whack of its broad tail.

*5ee “Oufiee Is King In Bl Salador™ by uis

Manlen, Narowar Grommaene Maaesme, Noviem.
by, 1044, '
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% m m creates the lasting enthusiasm

which General Squeegee owners feel
for these superlatively safe. extra-

mileage tires. Families now in their

third generation as General Tire
owners, Change-Over to Squeegees
on new car after new car, They cost

more because they're worth more,
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Light on an obscure point

Photographle tyros sometimes ask what we
mean when we cill Ansco “the wide-latitude
ﬁl!‘.rl:."

Well,“latitude™ is the ability of a film to allow
o degree of overexposure or underexposure and
still viekl a printable negative.

And Ansco Film's wide latitade is practically
a promise that, with normal atientiveness 1o
proper expasure, you'lf bring fume @ picrire,

S0 lopd your camera with Anseo Film for the
pictures vou really want, (And how many don’s
vou want?) And for the most eoloriul thrill you

ever had, try movies—with true-color 16mm
Ansco Color Film! Arsco, Binghamton, N. Y.

FILM & CAMERAS
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personal movies

Filmo Mosler 400 (lefl) gives vou

1 '._}t_’l!’!.__
. rock-steady, brilliant screen pic-

b ’h,' o tures, free of all jump and flicker

AW B A w',r L - .. 0n umnterropted program for

= & ""'Fr : ! as- long ns 33 minuies: Threads

Y L a9 | ecasily in a moment. It's the per-
Do, 4

: toct companion for yvour . . .
o 0 Filmo Sportster (below), the 24-
\ 4 L 24" ounce camera that makes superh
. - movies in both eolor and black-
and-white, Thesimpie lens-setting
guide makes 1t easy lo shoot fing
movies under all ouldoor light

conditions. Low-cost 8Smm  film
lets yvou use it aften!
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FILMOS that are
made for each other

Born of Hollywood's professionsal prefer-
ence for Bell & Howell precision equip-
ment, all Filmos give even the beginner
theater-guality resulls . . . with amateor
ease, ¥ ou'll find matehed Filmo cameras
and projectors at better photo shopa now.,
For illustrated folders, write Bell & Howell
Compnny, 7104 MeCormick Rond, Chi-
cago 45. Branches in New York, Holly-
wood, Washinglon, D, C., and London.
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Farg Tz ) Eéeygon ¥ Wolipewn downinen B ande lend

Onioow...YOURS TO ENJOY!

For vacation-time thrills, take the easyv-to-drive highways nto

ST |I..-I'- s an Oregolt s -II--1.‘.-:||'_l"-"| mountnin ranges, Leave
these “benten paths”, if you wish, for trails 1o primifve areas
(i EVErgred foreet:, minle-lupgh nkes and rmslnng streanis—in CI OV
Western hospatality at modern resorts, camps and dude ranches.
Man also to visit the [amed Columbia Biver gorge and Oregrns
spectaculor Pacific ocean coastline. Our free booklet will el o

oot the most out of vour Oregon vacation. Send coupon ( dvefoe  now,
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GET MORE OUT OF LIFE WITH TELEVISION

ol Lhe mesd ol r}f'r':--,-’;'r'r'.ar}...rp it ts o0 e oMot Feloaol*

realire how ber D Mont oylips ilarsnt ather aety, you sha i mare g dirmi! camaanian

Compuiy ihe si1e brilflgnis ard clariy ~F 1The imore mpares the gueolity af scond. Com
i@ lha eagseand geiyraey of teming, Compare styliag and soreman |'.i|_- of the coninets Hne=
and heai the new D Moant Telerets ot outharized Dy Mont dealer See; heat; ond compsr

BU MONTE
MW TORE TLLAVESME $TAION

m vl ceiteg & B i e O -

HEW YORK YANKEES
BOTH BAT ANE WIGN
i
FYISICN EALEY SFTCIS & STATIEN WR3D, 315 MARIION AVENUE, NEW YOES 72 N Y.« HOKE GFE0CED & PLANTY, PASLUC N |



How a home freezer changes living habits
—for the better!

You don’t have lo thup in bued wenther! Your You ool better food 0] ray lewa Toe 31! Yo oan
Perti-1 Vantieral blevtrie Home Freeser halids 2800 IIII_-'Ii' strawborrws g poachive when the prioe ie
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on your Santa Fe trip to or from # California

Santa Fe provides daily Pullman service the year 'round direct to the
South Rim of Grand Canyon via the new streamliner. .,

L1 mn
Viait Grand Canvon—i patural wonder every Amer- ThE Eru“d :nnrﬂn
rean should see, On the Saurth Rim, the escorted oradd
Lrips o the botwom of the Canvon and the deives T

I § Ssflghet, Gesurnl Fosengsr Irelflc Mesogar
Dept NO-1, 80 Tap Serkesn Saubevard, Chicoge A, Wlingis

alomge the Rim may be eojoyed any nme dunng the
vear. And Fl Tovar Hotel, Bright Angel Lodge, and

Phaniom Ranch—all under Fred Harvey manage. Piesd aand =0 yoiur new Sroed Cenyps Faldee

: y
pew Grend Canyon folder. —
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E'n'.l! If you never tide on'n traln—never ship
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THE DURAPOWER MAINSPRING® climinates 9% of watch repairs due to steel mainspring filures!
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fiufh]l[ up -\,\ FOR COMEORT . . . Fnjoy that cashiony feeling
N J A3 you drive. Get long-lasting chassis lubrica-
tion with Marfak, the waeh "stck-poea™

lubricant. Applied by chare, sever by chance

Hﬂ'tfﬂ'ﬂ up FOR POWER . . . Reep vour engene | righi o
L the bhutioa,” Change now 10 New aml Improved
Hovoline, the saders motior odl It gives voo
quick sfariy and Lhivelier power beciase 1t CLEANS 25 11
lubricuses.

FOUr car n ||'||':'|||.:_'|1 INSTAECTICD & & and the

services it necds o Probedl A Agarsasl Wihies

Button np i I\) FOR SAFETY . . . Your Texaco Dealor will give

He'll provide antd-freere protectnn , . . and gladly check
viar battery, spitk plugs, snd tires You'll pet 0 real
“burrened-up™ Job, Deive dn today,

THE TEXAS COMPANY
TEXACO DEALERS IN ALL 48 STATES

TUNE IN ..
Toxaco Star Theater presonis the Tony Martin show every Sunday night, Ses newspapar far fims and

Bt fon uj
im_"V inter
,/’
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tive cuisine, uncbtrusive affi- __L -4

cient service, fennis courts, i) SRS 4yt SMEIREL vongtioiren
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WALHINGTON, D C

Home of Flule Waier
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MICHAEL J EFLLEY, GENERAL MAMAGER
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The finest name in watch bands

Thin 25 o dims
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color i o the exposure. With a WESTON
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You'll Have More Beautiful Spring Flowers

if you plant genuine Imported l[-uiJ:l:! Baalles 'I _ 4l ASSﬂ'Cil]t‘Ed

Searcly tulips o all che rammbow coloe

R s AR T |31 | Growers
.. amd vhe coal, dewy-freshness of the croc I}‘f Hﬂ"ﬂ"d

Imported Holland Bulbs Need Only Nalure's Care
during che long Winter. There's no weeding, no
WALEring, no worying. For the bloom 8 afreddy o the
bulb—sleeping, while strongg to0ls develop, (0 give Yo
lOmtet, SLTONREr STemms and extra montls of parden color

Just Picture Your Garden Next Spring. Your tulipe,

i 4
duffodils, hyaomthe and crocases burst mto glomions
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Phileo Electranic Scrotch
Eliminator . . . omozing new
Philco invention . , . ploys
ony record, old or new,
without trace of noise,
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Philco Chippendale
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order direct.
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The Smiths, of Roslyn, N.Y., cheer for General Electric’s

AUTOMATIC SLEEPING COMFORT
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MNORTHERN FurmiTURE ComPany
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BOATDSd &« l:lI:HI'I:J-.-!'.ul:I a CISCIsgERY] s EUEVEL ARG
: . DALLAS » DOTBONT « EANSAS CITY « MICWAURKES
No other winter climate like it Come enjoy MINHEANCLIE = KEW 10N «  FHILADEISHIA

Tucsons: exhilarating sunshine climate now| PITTRRRGR o LNES » ATRACUIE » SNEROTEAN
There's so much to see and do, and more sun- Exiul thrasgh wuibarized denfen esly.

shine than in any other resert city in Americs.
Tou'll enjoy exploving enctus forests, historic |
tressuresz, national parks, old Mexico next door. —

SCHOOL-AT-HOME

Kindergarten through
Sth Grade

Culwarr “Behool-dt-Home™ Service
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CALVERT ’ SCHOOL

310 W. Tuscany Rd., Baltimore 10, Md.
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Live outdoors every day! Swim, ride, hunt, fish,
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formation: Tueson Sunshine Climate Club, 4T04B | :
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reservations before coming.
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OLD MEXICO
Only 30 min. South
Harse Recing ot Coliente

THE DESERT
Close ot hand
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On the blue bay where
California began

Q
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Live in the most even lrumptr-::i Winter
climate thar Southern California his wo
offer, in a city big enough to enjoy, yet
giving easier acoess to the Californma-
out-of-doors which you come for. Escape
to the exoric pleasures of Old Mexico in
a matter of minutes. NO visit or passport
needed. No Border delay. Then, there's
adesert just through mountains lush with
winter green. 1hrill o the sun and the
sea in a city so lhiveable you're sure to
want 1o come back for more and more.
Write for deratls on how to headquarter
in San Diego for your finest Southern
California winter.
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Admiral Byrd's choice
for Little America...

¥
7

i

Ready for yvou in Sports and Rainwear !

® Byrld Cloth; the fiest hghtweight fabrio 1o the
United States to combine wind-resistanoy sand
s&fwaloonsl
surcess on Adimirnl Byed's Antaretic Expedi-
Eiiipis.

wiler-repellency, has proven W

[ake a tip from the Admiral and demand
Byred Cloth for the Arnest in sports and reinwear
Ask vour dealer for garmenis currying the
Byrd Cloth Lahel !

THE REEVIES FARRIC GROUP |NCLUDES ; lssves Ly Tali

Rewveaing fxhardine = Glesgarris Popiin
;_ L g -. " -

Kermngsona » Mounigin Cioth « Wariier Twill

W. HABRIS THURSTOM, INC.,

3% Thomos %, Now York 7, N. Y.
A DIVISHGN OF

nﬁms BROTHERS, Inc.

34 Warth Street, New York 13, N. Y.

Brid Cloik » Pima fing Broadzioth « Mating

JEWELENRS

ATWMIOS

THE PERPETUAL MOTION CLOCK

waoe sy LE(OULTRE

Flace Atmown oa your maniel and uniech s balanos
whael, and it wall run indefinitely withdot hand Wimcing
ar elecinicdy —fer Atmns iy powerod By varnatiens m
the lampat2iure of the nir afpne ! This midacle al oer
pEtual moten i g0 achisvarnent of Le Coultre, Inmaus
cantury- ol manutacturer st hing watefes

VYACHIRGN L CONSTAMTEN
=830 Fitth Awe

inid clocks

LE COULTRE WATCHES. INC
Waw TYork 19, H_ Y I
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ﬂ. Henlith i# mope than an absence of dicease. A medienl ox-
FLTTERTREY LBESTI [u_-rr||||ar= yoLur |;.]|'|,;..;|.; Litly Ei 4f-~i--|:"|!!|'|i1|1' 'I.'|.'|:r'I:|||'r WiCHL
are g healthy ws vou can b, and showld be, Lo ve and work al
vour best. Or if vou are below par, the doctor can often catceh
prd correct trouble defore 8 breskdown ocoums. Most poople
showld have such exnminotions ones a vear, In certain cakes,
and for people over 85, more freqoent checkups may be desirable,

A, Disonses sach as high blood peessuee, cancer, tuberculosis,
heart ailments, and dmboles may develop without any warmmg
gy tmploms, But they can b dotected by your physicinn, bélped,
whin necesaary, by blood tests; urinalysis, X-ray, fluoroscope,
eloctrocnridiograph, or other dingnostic mods, Annual examonsg-
tions will uswually lend to the discovery of " fifth column" diseases
i therr carly sfopes, whisn modern medical selence can do mosi
to control or cune them,

Q. What about your daily living habits?

g‘ﬁi,* As part of vour phvsaical exsminalion, the physicinn will
probubly chieck your dnily hving habits: He may ask abouat the
amount and kinds of food vou eat, whether you are getting
spifficiont pest and exercise, or how vou use voor lesgre time,
K oowing your doily habits may enable him £o puide vou Lo
better mental and physical haalth, By following his instroctions
vou may help assure yvoursell a longer, happier life.

To help you protect your health by ob-
sarving sensible habits and simple pre-

cautions, Maelropaliton has propared a

Insurance Company

¥ | WUTI AL COMPANT g
leaflot on selecting foods and one on g e : J &4
gL ied Ty re LT T s % OF T R

general health habils as related 10 age. foen A, Dimendn, ruamons
Write for free leaflets 107-N. I Mooy Avit, Sew You 10, N, ¥

TO VETERANS —IF YOU HAVEI NATIOMAL SERVICE LIFE INSURANCE —KEEP ITI
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by this magnificent FM-AM radio- phonograph
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Kids party indoors...or ouldoor color
and action...some day you'll “save it all”

_in Cine-hodak movies
Wosmrnrvn to ook Torward to—a [ull-color
action Jdiary . . Sremember-when' momeniis
al childbood . . . brilliant lolaee and f@et-
Y I Eporis o fall. Maovies oo full=color
hoosdachrome Film save the whole story an
vivid detal.
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Haee Viwfes the Coinnc- Koodak 1) Ty,

hodaks Complete Movie Service

A Kowlak —and all desigmsd to work together:
(ke Kndok, warhis most popualar bome aoyi

COATrET . (i -Naniank Film, CETRET I A Tt 0 [THIR]

exire charpe in Kodok lalioentores bl
|"|.---|'||----I|-- i e jrriejedcdinl that
Flavwws ol moyies '|||I|'I_'. manil
Lirtllaatly. Easrmas hiooug
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As autumn ends elsewhere,
outdoor enjoyment really
begins

In

VALLEY
0F THIE SUN:

mellow  sunshiine

desert panudige

air
i Eauny ol

/et

are af their best an ||"-.' tall and éarly
winter. Plin now o come éarly and enjoy
them oo rthe fall. ooy, o0, & wider
Cliole ol |--.!|_'l.|::_"- iy the luxonous snns

and ranched [ which dre opening at this
spason b, hosels, mogor omirts and trader
parks. Write today lor free anfdrmation
reparding accommodacions.

Far pictarial Tifgratura
PrEviOwimg Your ArMions
vacalian, spnd 3% P tha

Yalley of
The Sun Club

FPHOENIX, ARIZONA

Either way...
righl ar fefshunded the Inkograph writes nght !
Favorite lountin pen of left-honded people

because it has no mb o bend O 14|
l|'|1..|_|l:'_T;||_"=||'- Uftijue praint, the rounded
eod Oof a i evlinder of extro-hord 14Kkt
piald, writes In any direction i move
it o, St any |'I.|rI||'|lr'l'rl'lfl'1-:{'-"- e
makos carbon copies, rules lines
Five snusrd
and Mack, At all rood »
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]:Hl-. magic spell of muste drates a curtatn
botween the cares of the day and the pleasures
and relaxations of evening. How completely

your BALDWIN caplures and conlains thal

mood! Chosen by the woerld's preat masters
as the tnstrament of their art,
BALDWIN &5 fruly TODAY'S
GREAT PIANO. Your dealer

is now displaying the latest

madels of the new ﬁ HI EIIB i n

= ']

THE RALDWIN PIAKSO OO0, DINCIENNATT & ONIN

RATLDWIN, AT O p MAMILTON AND HOWARNLD FI Easdig & TME NALDWIN ELECUTHECNILE LHE AN



“"We'll Be Thankful Later
That We Decided Now™

IF‘“‘ I-.! IIII tave—ilie veurs gib 1w withionil |||..-|_-
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BEAUTIFUL
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THE AUTOMATIC ELECTRIC ""1.,
RESIDENCE ELEVATOR ool |
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The London of 1641 may have reod with amuse-
ment this prophecy ottributed to a carlain Mother
Shipton. Yel ils ruth is o fregic facl loday.

In 19446 automobiles killed 33,500 Americans.
In 1947 careless driving confmues on our strests
and highways.

The following common sense rood rules,” which
Lumbermens first published in 1928, hove slood
the test of time—have proved thot " Accidents
Ara Proeventable.” Follow them—they will save

lives, perhops yours,

1. Eollew the lne of woffic; den't be a “Wwalfic
g vl

2. Keap your posilion on hill er corve. If yoou wani
te pasi a <ar, do i on the level siroighlaway.

3. Let opproaching cor go by bofera possing cor
aheod.

_arriages without
hovses shall go,
and accidents fill 7
the world with woe.

9

(/]

Prophecy 1641

Prophecy 1641-Fact 1947

4, Slow down for the cor Ihal wants o pois you.

5. When you have te wlop, pull estirely oF ihe
parumant.

&, Be watchbul for childran,
7. Step far a wandlng cchoal baui.

B. Wailt far the signal te “ga,” dea't “jump™ 1he
lights.

9. “Stop, Lock & Listen" of railrosd cressings.
"M you drink, don't drive; if you drive, don'l drink™

For sofety on the highways, for sofely in imuronce—Llook to
Lumbsrmeny! Awtamabills, Boller, Compenention Growp, Lia-
hikty, Hospital lmurance ood Bonds, throwgh locol ogent,
nofion- wide and = Conoda.

“Roprinted from Lumbermenms booklet, "Accideats Are Pra-

ventoble,” confoming common seme rood rvles llvstroted
with 80 full color phologrophs. ledivideal copies avatloble
an regeril. Wreite Depl. P, R 4.

Lumbermens .« crany compmy

Chimiriiiag in Mew Towd Sinde o { Amers

un) Leader mamy betup! Cmsslly Co of Minoee,  fomee £ 0 emper, Chodmas « M. G Kzmper, Prasdan? « Chicegs (40



WHEARY
j In Sandyian ithode, dressed-up
with nyitmeg brown sowhide.
One af the afiraclive new mod-
A ﬂ'u.ﬁl."\' w2l now ol Wheaory dealeti.

WHEARY, INC, RACINE WIS

““““ PROJ ECTOR

SPECIFICALLY DESIGNED FOR
MOVIES IN YOUR HOME

The uew | GTOR
‘LITE-WEIGHT

16mm sound

Motion PICtUre e uir case

1 COMPACT
DFG]EETGI‘ SIMPLE TO OPERATE

ECONOMICALLY PRICED

YOUIRL O%WN HOME MOVIES plus thousands
of Hims—tree, for rent, or purchase—are ﬂ
yours to enjoF—ior your family and friends , d Hath |
—with the new Victor "Lite-Weight ™. So » # INVIGORATING BATHS |
simple to set up, r1|u|| fun to operate— P U |
tor slent or sound il 1%, color ar black and —_— : nUTDﬂﬂH FUN!
white, For ||. fEer gt |.-|'. m | B B o'l reormup your sene fo these mragle
-  For larger audienices inmquire about the i - il e
famoas Victor *Tooamph 60°, Write today N vt . fo ] rl o bimh b .|. &
E e - 1 EEL il | i i 1 L 1
tar hooldet on the new "Lite-Welght® and e and kimdeed il by UL 5 Chow's
filtn soorces, or see your local Vicor outlee, . winch owne the hot springy, Saperh
_' 1 rdvbian I- '_I _.I fcian 3 c -
[ERLE En | hip - BFF]
v,c ’ oﬂ o 2F, Lol golf, tennn, homchack, fieess
L\' ITaids il ET1 !.- jsd _'l_ 1l _|'|I.| e T |
.Hfﬂnrﬂrﬂ.l‘.ﬂ Eﬂ"ﬂnannﬂ” PEn L] L KM i ||_'.|I 1T I; i Ill d b |
b DIVIEIAN OF CURTISS - WHEENT Lni'uuu.l. 14 falder eells why. Send for vun
Dut &, ltome Ofter and Fectey  Opesepas, s FREE LYY -

e P —{ R ae s - [l
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and SHORT of Greyhound Travel!

The BIG MAN and the virree Gire are pictured here to remind you that
Greyhound offers just as ateractive service on xbort frips as on lowg ones.

Greyhound has gained Woreld fame for carrying millions of passengers, in
cushioned comfort, to all of the 48 States, up into Canadu and down to
Mexico, But it also offers frequent Jocal service in nearly all pares of Americu
« » » CoOBvenient trips to nearby towns—to schools, factories and farm
communicies—hundreds of which have no other public transportation.

SHORT. trips by Grevhoumnd sturt on such frequent
schedules that passengers save hoors of precious
time. Theee is no driving strain- no bother of parking
or soring your ¢nr at destination, Bases used on local
trips have the seat comfort and rding case that
distnguish Greyhound long-distance coaches.

LONG wrips by Grevhound give milllons of people full v
use of America’s fine scenic highways, ot lowest fures
in transportation, and with convenience that's un-
equaled. You can go two or three times as far on a
dollar as you can driving your own car—while one of
America’s most expert drivers handles the wheel.
Choose straight-throogh travel, or plan restful nighe

stops. One ticket, ooe dependubleservice goes all the way.,
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GREYHOUND

Servan All 48 States, Canada, Mealca
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ACTION

of the body muscles
keeps the body fit
the EXERCYCLE" way

) . Silant—Vibrationless
Pesigned for Home Use

® Exercycleus the eosy waoy to stream-

line your ure and slim your waistline,
Exercycle is elecirically operated and
provides l'hE motions of riding, cycling,
rowing, wﬂ]-.mmg, either possively or
actively, In-?uqt your need ond mood,
Hundreds of doctors personally use Exer-
cycle. lis ne of exercise hos been
shown to favircolonlc octivity and &lim-
ination. Ideal for both husband ond wife.
Send for free booklet—today!
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¢ EXERCYCLE CORPORATION :
Y 597 Filth Avenoe, Bew York 17, N.Y. -
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STUDEHTE, parents;, and teachers-find National
Geographic Maps invaluable for home or class-
room use in following and understanding the swiftly

moving events of our postwar world. Because the
National Geographic rwi::l-er:.r s spelling is followed
by major press associmtions, all place names in to-
day'i news ore eastly found on these fen-colar,
legible, larpe-scale cherts. &« Map Indexes, avail-
able for maps marked with an agtermi (*) in the
order hlank below, make sasy ihe locebon of nomes
ol corfusponding maps and describe the arens
enverad. » MAP ﬁi'I_LE Bound like a book, 71,2109
mches, the 10 pockets af this flle will hold 20 folded
paper MARR o 10 paper maps with indexes.
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IN REALISTIC

EODUCATIONAL
ENTERTAINING

View-Master brinpgs you [ull-color Ko-

pictures of world-Tamons Sconic
Wonderlands, Falry Tales, Animals, ¥vild

lachroemie

Flowers and many other edupcatianal and
entertaining subjecis mm the magic faal-
jum of theeeddbmemiton. Cver 150 uweven-
poeme, anterchangeable Ploture Keels are
prvw avallable. [desal for children, acdults,
shut-ins View Masters are now, o #aon
will be available at better Photographic
Srares, Gift Shoeps nnd Depariment Stores
k. ol COEaTEELET |'_'. 1-':”!':";'-'- 1-{|'"|.”.':.': | SO 1
STEREQSCOPES 5200, SEVEN-S5CENE

FULL-COLORK REELS 3% gu, 1 lor 3500,

Sand 10¢ ¥or somplete
-|.-.|I-|'".I-|:UI Sq'!-l-r-'] lng..

Fortland T, Oregan.

Mention the |_|:|='I |!-!.|:-- ]

“"PROFESSIONAL
QUALITY”

The AMPRO ""8''~Now with 750 WATT
llumination ond Cooted Condenser

Every [eature that yvoir Bmm. films deserve—
brillance of illumimetion, feverie pectures, eise
of operanon, gentle treatment of precious film —
i short, 4 smooth, favistying prolessional
quality performance s oow avmilabie through
this Hmm. projectors
YOL WILL THRILL TO THE MANY SPE-
CIAL FEATUKES af this 8mm. projecior: New
790 Warr llluminacion . . . Coated Condenser for
pddmons! [Hemmation & . - Centeldired Contrals
oo Easy Threading . . . Quiet Operation ., . Soll
Pagtures ., . Reverse Picture O)peraniod . . . AvLo-
matic Rewind . .. Full 400-foot Reels . . Flicker-
less Pictures at Slow Speed | | . Eficient Cooling
. Especially adapted for Color Film Projection
AL-TH operanon—as well a5 moany other ex-
clustve Ampro improvemenes
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NO LIMITS

' TO 7H4/S BOOKCASE

Treat Yourself to... ‘ :1‘:...:1.

Fxpn I1|"' Eurrasiret oF minlewrmy s 19 ddlils
N secbomin oa your Hhrary grown, of
s wall spusiee bl Bwrrradisengs Faarmiali-
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DOMORE CHEAIR COMPANY, INC.
BEFT, 1017, CLENART, |RDLIAA

DO/MORE i@
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-Wernicke

SECTHOMAL BOORCASES

Seating Sevvice "EXECUT

As A Gargle

It is safe, thorough and most refreshing

LR S - RECOMMENDATION FOR MEMBERSHIP

I'T Cmitesl St
Sl | LEmaiia L
;:::. midl, E l _- 5 M THE

ol s | NATIONAL GEOGRAPHIC SOCIETY

nental L'mlies] States and

Canncla -i:- oid he mads " The Membership Dues, Which Are for the Calrndar Year, Include
I+ "1 w york oraft one
internatiomal money nnder | Subscription fo the Nationa! Geographioc Magazine

""""""" FLE&EN FULE IE BLAixE EBliirs, OoETLisH [ 19 F AN T Wil EmrmEtTssEE

—

To the Secretary, National! Geographic Society,
Sixiennth and M Sirests Northwest, Washingion 8, D, C.: l

I naminate...

Ccocupation
CFhie infarmation 1= IS EHEC ATl Rf Fies Peranrils |

Adidfress

e for membership in The Society,

[0led

Namip arnd Acddress of Nommoabing Aleen by
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HOW WELL “EAR?
DO YOU — M

Do vou mis thiagy you should hegr =
!
Do voices womotimes soend Indistinet £ '1.{&" _
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There are three I J&ain telephone

-

1
One 15 for 'J\:Lr\. ITRTIL T

: : HEETFITONE SEEYICE | 10T M -
body, everywhere, And the thine
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—to ‘WC[iClﬂ in"vacation ship" luxury

Where does your travel urge take vou? How would you
like to travel? As the Orient unfolds, be ready! Ask us
about the "vacation ship” luxury of the Presidents Polk
and Monroe—newly outfitted for ‘Round-the-World serv-
ice! The world's supreme travel experience—now 18 one
of the worli's most comfortable trips. Let us prove it

ALK HOW AROUT TRAMI-FACIFIC-ORIFNTY “"YACATION IMIFY CRUISESI

Mictared hoern

grofutert olae desigrad Indi

Te Hepsluly, Shenghei, Mony Kong, Munile sed return — 47 Days=— 11,081 =ad wp, 1ot cines

Aet noit! Enjoy a 47 ' ! Clip through fhe diue - Your ship 15 your bafel

dar varatinft vovaim Io : :"n. Focifient 19 kruaka P art ' al wes oand mo et

th Odreit. Sxdl It ‘ tl FHETE Honolelu, th Mhbry excoryioss “roat

Fremeigdonta Clevelatad al F _' ! time 8llowed to tonr extra,” and are smhject,

W lleon, Your "home, Dilamond Head, Walkik] g9 in the Oriont, to |oenl

an alr-ernd it bapgead, sl andd the Pall, Then, o t, o cosilitlors and approval

rpariment with G Mavrla TRt TTHAT ﬁ . b by praper muthorilies

Flvate oo nrmd it himi End Honge Koo 14 ' Sl arm (ravel ngent
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