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EXPLORING THE ICE AGE IN ANTARCTICA

By Ricuarp EveEryny Byrp
Rewr Advidenl, . 8. Navy, Ralired

Huomaan s Seprran Goee Misapist, Narmsal, Cooouarste Soctrey; Avthos of “TiEx Fosy Fousiy 2o 7iie
Nowrn Pole,” 0w Teassarcanmic Fomse'” “Fumso Ovir THE-ARETIE ETC. T TN
Narmmsal GeRodisarnic XLeARINE

AT had lmppened to Little Amer-
‘;iﬂ jca?  What had the South Polar

Ice Age done to that southernmast
city In four years?

On Janpary 17, 1934, the world awaited
an answer to that question, for that morn-
ing ot 9:30 our flagship, the Jacab Rup-
pert, had reached her journey’s end, and
now, in the early afternoon, was moored
to the ice of the Bay of Whales, about
twor i & hall miles from oor former home,

A smiall party of us hod gpone ashore and
headed with keen anticipation toward Little
America. Only the rim of a anow hill hid
the gite of the base from our view.

Little America had been founded New
Year's Day, 1929, by a hali dozen membwers
of our first expedition who had explored
for the camp site over nearly the same
route we were now tnking across the great
ice Barrier,*

My own curiogity was interse.  For the
patst several veurs | had asked myseli, and
had been asked by hundreds, the same
uestioms over and over again.

Had the movement of the ice cap orushed
our houses and how for had it carried them?
Hisel the drifting snows of an jce age buried
Little America so that wo could not dig
down o it? How about the two planes we
were forced to leave behind?  Would the
food be ediblie?

® Bee “The Conguest of Antnrcties by Adr” Iy
Richand Evelvn By, - the Nammsar Geo-
A e Mivasisy, Augost, 1950,

S0 uncertain were we of the anawers Lo
these questions that we hrought with us a
completely equipped expedition. We should
not have to depend upon one single item of
the many we had been obliged 1o leave in
camp. We had new houzes rndio poles, and
mote than 14,000 other different items,

EXVLORING AN ICE-DURIED. CITY

As we neared the rim of the snow hill, 1
felt ane of the big moments of my life was
at hand. A black object suddenly loomed
dead abead. Then two more similar ob-
jects appeared close to the first. They
were the tops of the towers of the Adolph
Ochs radio station (see page 404). We had
seen them that morning {rom the masthend
of the Ruppert.

As more of the towers came into view, we
saw that one of them was a bit askew; but
wi should pot have been surprised had they
all been blown over and buried deep.

Suddenly the site of Little America
emerged. It wos in an attractive shallow
basin about hall a mile pway, 1 raised my
field glasses and Instantly 1 knew it was all
there—somewhere under the snow,

1 could <ee a stovepipe, ventilators, and
long bamboo poles sticking up here and
there through the snow. The weather man's
anemometer pole still morked the Adminis-
tration Boikding.

A mile ar 30 over to the left, on the top
of & wind-swept snow hill, 1 saw what ap-
peared to be the tip of the wing of the Floyvd
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1l Eapanlibiain:
NOATE AND DPUIPIES GREET ADMIRAL BYRD WIHILE ._'I.Il:'."uLL"”.:".:" BUNKIE LGROWILS

L Byrd Anin

Such a pet did Bunkie (umder the camern) become that be expected o monopolize every onds

sttenlion {sfe lusirations, pases 210 gl 417)

[f1 such liw' temperaiures ne machinery does bl

function smoothly, but the expedition’s photographers kept thelr comern shutters from sticking by
removing all the oil. Poles supporting rucdio antennas tise in Lhe background.

Benwett, our Ford airplane that we huiti]
heen forced to Jeave behind, becaose our
supply ship could not get through the jce
We wanted to recover that splendid plane
that had carried us to the South Pole, We
had placed it where we had hoped the strong
winds would prevent the snow from piling
too high over it,

We headed for the Administration Build-
ing and forgot abowutr our tired legs that were
sinking teep into the soft snow. The mid-
night sun was bright and the quiet of the
place after the turmoll of the hip was pleas-
mnt.

Our party consisted of Charles J. V.
Murphy, Commander George O, Noville,
William C. Haines, and Carl Petersen. The
Inst two were veterans of our first Antarctic
experlition, and Noville of my North Pole
expedition and transatlantic flight. [ could
see that this wis a big moment for them.

Others followed by dog team, The new

men were excted, Lo, ol reaching the

promised land, We had new come to the
Administration Building, where Bill Haores
and 1 had bunked, We paced some mens-
'.IF-I'!'I!r'[]"r II'III|!| :Il'!" dnemometer r.l"lll.t' ii]'“i
eagerly zet to with shovels,

In a half hour we had a hole throngh to
the tunnel that led to the door.  Haines
enlered first, and the rest of us followed
The roofl of the tunnel was thick with iacles
that resemblod the stalactites of a cave
(see page 402). As we stepped into the
building, the only burting match went out,
[nstead of complete darkness we saw a hlue
Nuarescent lght that came through the snow
pucked hard against the windows.

THOME" WAS AS THEY HAD LEFT IT

The moms were in disorder, for we had
vaciled Little America in a hurry. 1 be-
membered my reading lamp improvise:
from & frait jar; 1 should be by my bunk
There it wis, hall full of kerosene, exactly
where I had left it four years ago.
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0 Bynl Antorctle Expnlibius

COUTNTLESS ICE PEAES REAR TIHEIR JAGGED IEADS ALONO THE HUOSS BANRTEHR

Many times cxpedition members beand o rumbiings noar camp.

For- a time the party

(enred] the foe bengith might break out and Little Americd would become i “city-on-q-rait,” In
cnse of such an emergency, they bullt Retrest Campy abaut a mile back on the Shelf Ice Irom

Little Ameren {ze0 text, paie 429).

By the Heht of the lamp the place looked
as if a hurricane had hit it. Some of the
timbers had broken and the mood, settled in
places from the weight of the snow, rested
on the double-tier bunks,

The roof had not entirely collapsed be-
cause g bridee of hard snow that would it-
seli stand considernble weight had formed
rver it. A hlanket of =now, which had comie
through where the roof had caved in, cov-
ered part of the floor.

AN AREA SAFE FROM THIEVES

We hadl certainly not left Little America
in e order for reoccupancy.  Clothes
were draped over the bunks, Chairs were
overturned amid  débris,  There was no
alibi, for no stranger had entéred since our
departore.  We did not have to worry
about thieves,

Huanging by my bunk was my dog Igloo’s
summer suit thot Martin Ronne had made
for him, and on the table by my bed was

a copy of the Nationan Grocrarsie Mac-
AFTRE with & page twrned down where |
had been reading when we had recelved a
radio’ from the City of New Vork that she
had at lust broken through the jce that hadl
separated her from us.

There were four or five of us in the bunk
room chuckling over familiar relics, when we
suddenly turmed toward Finn Ronne, who
hiad walked over to his father's hunk
There of the wall Martin Ronne, now dead,
hiad printed his son's name, I knew that
he hod fervently hoped the boy would join
our second undertakine. Finn Ronne's
eves blazed. 1 was o fmd that he was a
worithy son of his fine father,

Many of my questions were pnswereid
now. The sides of the houses were nof
askew or crushed. The whole basin upon
which Little America rested must have
moved s a unit, it it had moved at all.

Luckily, no c¢revasse had opened up in
line with the houses—luckily, for there
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Adminkstrntlon Bullding, like stulactites In g8 cave.

ot

A blulsh-greens Hght Shered throwirh the snow banked hich asainst

S Byl Anfarils Evpnilliing
HOW THE INSIDE OF LITILE AMPRNICA VILLAGE LOOKED WHIEN ADMIERAL BYHRD
RETTTRMNED

A four-vears' growth of fce orystals, some five inches loog, festooned the tunmel to the

As the men ontened, (Beir only maich wenl
the windows  Part

ol the roof had collapsed under the welght of the Jte, and snow had silted to 1he floor like beaps

of spllled floar {sce text, page $00)

were some twelve oF Tourteen hundred feet
of water under the snow on which Little
America rested. The snow had deepened
three or four feet over the houses,

LIGHTS TURN ONK, AND THE TELFPHONE
WOERKS!

How about the {food we had left behind?

We were beginning to fee] hungry. Soon
the gang was above the old mess hall, dig-
ging at the spot where we estimated the door
should be. "We hit It quite close by break-
ing through the tarpaulin covering the en-
trance to the aerial photographic laboratory
where my loyal friend, Captain McKinley,
our executive officer and aerial surveyar,
el developed his mapping photographs,

Entering the mess hall, Petersen idly
flipped a switch and an electric hight bulb
went on,  He pressed the telephone buzzer
o the “Ad Building,” and, to his astonish-
ment, someone over there inswered. Tt was
uncanny. Lven batteries held up In an
ice age,

(n the table were meat and crackers and
a pot of frozen coffee. On the stove were
cooking pans of frozen food. Some coul
was left, A fire was made in the kitchen
stove, the food was warmed, and found
ter b a5 good as the day we left, four years
ngn.  The seil and whale meat and beef in
the tunnel were perfectly preserved.

In the future T believe medical sclence
will nse Antarctica for experimeniation,
because of the extraordinary purity of its
alr, and the few germis in that éxtreme cold.
Experts of the Rockeieller Institute and
other medical men have shown keen inter-
est in this possibility

“"“THE CAPITAL OF THE UNENDOWN''

We went back to Little America (o fimish
our job, because Little America was really
the capital of the unknown, The ice age
not only was fascinating, but a very fertile
field for scientifiic research—hy far the most
fertile left in the world, I think.

Though our first expedition accomplished
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WAVES OFTEN DROKE OVER THI

ALk

CTWILLIAM

1 ANTARCTICA 403

Hypd Antmpres
TO THE “REUPPERT S

AURLICEK, LTASITED

HATCH

The big airplane & here equipped

(ha ||i|| o the way down o Litve Amercn

mhy now be fillm] in in bloe, beenuse Lhe explofers

ts scientific mission, it le=ft us with zome
olil questions unsalved and some very inter-
exling new problems,

san will never cense exploring until he
can answer every question about this globe
wi live on.

This expedition served twenty hranches
of zoience, Thanks to the thorough ad-
vimce preparation of the scientific stafl,
and the Enowledge gaaned on our first trip,
pur sclentine reanlts dre 515 or seven bimes
greater than those ol our first Antarctic
expedition,

Among the subjects covered on our sec-
and expedition were astronomy, metearal-
piry, biology, oceanogriphy, vertehrate and
invertebrrale zoolopy, physiology, pliciol-
ogv, stratigraphy, petrogrophy, paleontol-
ogy, tectonic and economic gealogy, geo-
physies, geography, terrestirial mngnetism,
acteriology, Dotany, physiography,. and
CUEMIc TEYE.

In a number of these we achleved rather
dramatic results, For one example, in the
eld af geography, maps will have (o be

Il putleons (o Lhe
ConsHlrrabile portions

exploring flights mode from
of the map, hithert

I.IJ-\.'.L I-l.r'l.

o I L LLL
IR

louind undy ce-covered wHaler In

remade as a result of our discoveries (see
text, pige 473,

SUTERTITVIC STUDIES RECGLUTHE
EXTPEDITION

LARGE

| must confese that 1 like adventure and
the far places; and these things alone would
have dragwn me back (o Antarctica. How-
ever, hid 1 gope merely for adventure, |
should have taken only ball a dozen mén
with me.

Cvar undertakings are so larpe and, thore-
fore, =0 expensive, because the whole expe-
dition s bullt around 2ervice o science
We mist have o large stall ol scientists,
which means more houses, higger ships,
and, therefore, more men and mare equip-
ment of every ki

v ok o the Antarctic about one hun-
dred thousand dollars” worth of acientif
equipment. In order to map the gres we
diseovered and to tramsport heayvy scien-
tific Instrumentls {or other studies, we had
to take g very large airplane to carry the
big londs which are necessgry. A small,
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ELONKTDIKE AND HITR OFFAPERING,

[ICEALRG, HAD STALLS TN

Nyrl Antarcis Erpeditinm

THE WURLD & FARTHESRT

SOLTHL DATEY DAEN

The stable was [airly warm_ for the animals penecaled body heat and o conl stove woas kepl

bumning. The expeditiom
born noar the Antarciec Circle oan tha was

twrned], but b2 mother died fn Liitle Americu.

domitted plane that we already had would

have stitled our purposes, had mere visaal
oliservation beéen our poal,

To transpart geologists, physicists, and
hiologlsis Into the unkoown and to help

unload our ships, we took four large; heavy
All this bulky
1

tractors and many  dogs
and heavy equipment reguired a
very costly to pperate, or rather, as wil
neen. two ships instedgd of ooe
it one-lenth as much and be one
twentieth of the trouble to go for ndven-
ture alone

I' ¥VEFLE

=
L !-_-\.._

THE BATTLE OF PEIFARATION

If it was n tongh job orgapbzng our first
Antarctic expedition durnng boom - Himes,
there 18 no word to describe whal Wi wenl

gave miblk regularcly, a populsr iten

HYEEL [eelierr,

ped calf wham the pxpeilition re-

throtigh in the midst of a depreszion. [ got
50 heavily in debt [ kad to keep going. To
retreal would have meant personal bank-
rupicy,

In spite of myv predicament. with one or
two exceptions; I could not ask my close
friendds to heln, for each had heavy finan-
cial burdens of his own, My only hope
wits to depend upon sufficient public inter-
el to =ell our radio broadoasts, 1 have
never had unlimited backing, s muny hawvi
thoatght, from any individeal, or organizs-
tlom, of the Government, [ don’t always
paddle my canoe so owell, Judging
nancial predicaments my expéditions have
ol into. The Npliomal Ueographbic So-
cicly has gpenerouzly belped me out of a
number of such crises,

| = | i |
I
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WINGLESS, "AIES AMERICAN

IHE

rlans well clear ol
II! |: | |||- I

A trarter towed the

il [k Eo it ||| a1
Rifperl bt 1l

increased the sledeing distance threr{ohd
President Boossvell took i |--:_'!'-'-'|_=.' i
terest 1n onr work and, where no expendi-
povErmmential
hacking, To have done more would have
recjuired an Act of Congress
We all know what a tough time business
execufives were havine in 1933-33 Yt
they were unselfish enough to adid
tihe undertakime They donaledd many
1h dollnrs’ worth of materinl
[hat macde i i':-lw--_l||||- b take the field, for

e Were

fure was involved, save us

] '--.||I||_-2 (]

¥ i ] C it
onlv about 5150 000

thile 1o paise
i ocash donalions

[ B lareest cash contiibutors were Mr
Edsel Ford, Mr. Willism Horlick, and Caol.
ool Ruppert

auntey wilhdut

[ would not have left the

ATRWAYS" I3 IOT OVIS

Lhir coles
ueii iy, making i Jnng
ikl

inne, Litlle Amerkm lay two miles Trom bern

ANTARCTICA iy

THE SITE AMND LANTH £
L'}
¥l I'--".' WENE= WYET it ] | m A

rotes for the  ean-lall
e fem | dumplng them In the water, By

; kFuid I LErpEEEEs e H g ekl g tire m the L i

every em necessary lor the safety of iy
men: and it would have been futile to do
=0 without adequate scoentific equipment

Greneral Foods had the faith to sponasor
our birodudcasts on f|'||- Columbaa networks
An -:"'-|||"'!"!l' f 'I"I'.' il I-I!II:!'.IT'- irif |'| :
indusiry was the help give Y
Mackay Rah [hey receivied our mes
spes from Little Americn amd transmitted
them by Postal Telegmph

I'he Ticewater (]l Company  donated
fuel for our planes, for our tractors, and o
Lhe Sarolr R pperd

I wish there were

|||--\'.-: | I

snace 10 thank all ol
1|_||II-.' '.'..I_ll I':u ]:_ll'_il s,
Despite the preatest care in

NECESEATY

] [ ]
E T HUures, We ave H II"_'I' :I'I'l
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which T hope to pay off by the returos from
lecturing amd writing.

Victor Cregka, marine warrant officer;
veteran of my first expedition, was made
general manager, in charge of supplies.

SUPPLY LIST LIKE A MATL-ORDER
CATALOGUE

For two years he combed the country
seeking equipment. Because of our strail-
e financial conditfon, he could not pur-
chnse the nécessuty items, but had to per-
sunde munufucturers o lend or donate
them, In addition, he took direct charge of
seven  departments, which included the
foodd and cooking utensils, elothing, shelter,
muachinery, tools, general equipment, and
office and library supplies. Cregka de-
servies the major credit for selecting and
collecting the material.

The expedition was divided into 14 sepu-
rate departments, such as scientific, oom-
missary, medical, nautical, aviation, per-
sonnel, etc,

Not 1o miss a single item that would be
needed, he thumbed, page by page, many
manufaciurers’ calalogues, copying down
eviery item that an expedition would require
o be entirely-seli-supporting.  There were
more than 32 pages of categories of equip-
ment.

Altogether, we wrote more than 30,000
etters.  For example, {or overalls Czegka
wrote 127 letlers without getting a single
sult. He wrote letters for & whole vear for
hickory for our sleds before he was success-
[, 'J'we seven different Kinds of knives
WL I1EE‘|‘.IHi‘IHH:t some 20 different types of
needles were required by the tallor. When
one enters an item such as an airplane, it
birings nlomg with it many hundreds of sub-
itermns and accessory details,

After a vear's work a huge sturerodm in
Boston was pearly filled with the equip-
ment.  Here Stevenson Corey had from the
beginning lovally assisted Ceegha as supply
officer and prepared the supplies for trans-
portation 1o Antaretic,

Extreme care hul to be exerted in the
selection of the material, for men’s lives
depended upon 1t,  Fur clothing was or-
dered from Alaska, also fur sleeping bags;
parkas, pants, mukluks, and mits. Special
ioe nxes and crampons were obtained from
switzerlond.  Primus stoves could be had
only from Norway, while such important
iems ns pemmican, the concentrated food
for men and dogs carried on the trail, had
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tio be manufactured especinlly for our use
and according to our formulas,

And =0 it went. The single item of bolis,
nuts, and screws comprised an invoice of

an inch or more thick, We had every-
thing from tiny watch screws to holts more
thin eight feet long. Nearly every item of
machinery, tools, and material taken along
was eventually pul to some active and
imporiant use.

Dozens of times it looked as il we would
not get off. Yet retreat was impossible.

Paul A, Siple and Rennetl L. Rawson,
velerans of former expeditions, stuck at
my elbow and greatly strengthened my
arm. We seldom quit before midnight,

And so it went, up to the very day of our
departure. 1 could write hall o dozen
Vb about that preparation period.

It is 0 great regrel to me that 1 cannot
mention every one of my deserving men
by name, There 13 not space in a magazine
article, Some of my best men necessarily

hiave been left out here, but my gratitude
to them = none the les.*

THE TROBLEM OF PERSONMNEL

Thousands of men (and many women)
volunteerea to mo south, It is difficult to
select the personnel. Untoward things that
ure certan to occur upon a polar expedi-
tinn bring out traits that do not show up in
civilization. Of course, | have been dis-
uppointed in some, bul the big majority
gave the best they had in them,

There is no precedent for the kind of
leadersnip one has o exercise on such an
expedition ns ours, If o bad actor develops
he cannot be discharged, We can’t dock
hia poy, for he gers none,  There is oo brig,
ns they have in the Novy, no jail. The
ledeer must rule by justice and fair play.

| was gratified to have 18 of my old men
back with me for the second attack upon
the vet unknown.  Among them were several
New Zealanders, Marriage kept home a
number of former comrades. Of 26 un-
marrled men who were on the jce during
my hrst expedition, 19 now are married.
Three of these are over 47 years,

When | take a man back with me a sec-
ond time for the long winter night, it means
that T conswder him an extruordinarily good

expedition membaer,

* For complete lizf of personnel =oe “ Natianal
Geogriphle Sodety Honore Byrd Antarctle Espe-
dition,” In Natwonan GEoowearmic  Macanxy,
July, 19%5
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EXTENITION SHIPS GAYVE 111l

Soen miter thie picture was taken, Admirul
Barckr (ihe seuward foce of the Shtll Jee), |
fti Lhe sem
000 tans:

Barrier

o i
AR 5 o

Here i th

Az | have explained, we had (o have o
very large ship, becanse of our large scien-
tific program. For a long time we were com-
pletely stumped. Dozens of vessels oliered
us winld cost ten rimes the amount T could
consider paying. Finally, | learned thal
the United States Shipping Board had &
namber of war-time freughters |adel up at
Stnten Island, I atked for and wos granted
the Joan of one of them, an §,527-ton ol
burner, which I named the facobh Ruppert,
jor my friend, the well known Colonel
Jacob Ruppert. We now had o ship large
enough to take our buge Curtiss-Wright
Condor airplate which 1 named for my old
iriend, Wilhimm Horlwk

"o tnke o mety] ship deep inlo the Ant-
arctic, where she must lie alongside pran-
ite-hard ice lloes for unlpading, 15 always a

III-- -.'

RS

hey estimated that Lhe mass af jog, bearsy a quarter
Then wod there, they dechided to moor the shipa to the thinner hay loe Instead of the
histaric Begr of Oakipnd, e

<09

2 Tiwmd Amiarceic Expendition

SHIELF ICE A WIDE BERTH

e Willlam Haimes watchad o chunk of the
pity hlock of sEyscrapers, break off aned erush

if o mile lomg, weighe 1

| fare Liin

E

Tk

=ot) from the deck of the Jaced Ruppert

1

hueard. Therelare, T took a polar fce ship,
the Bear of Oakland, as a safeenard for my
men,  Besides, she would be able to do
somme important exploring in dangerous un-
Enown waters, The city of Oakland, Cali-
fornia, was mast generous in putting this
|"i=_-’l|ri|_' ||||‘| _-|Ii|| ] '-'-Ilr |rII||||l .|1I|'[;.III'| ]
that 1 could get her for my expedition.
Every one ‘was astonished when a local
junk man, who wanted the ship to break
up Tor junk, hid 51,000 for her. 1, there-
fore, hid to bid §1,050.

Knowing how easy it is to crash a plane
in the Antarctic, 1 took two otheér planes, a
IMilgrim single-enmnid  monoplans, which
we nomed Wiss Amerwcan Avrmays, and o
Fokker single-engined plane, loaned by Mr,
Allred P, Sloan of General Motors, which
we named the Blue Blade, The Pep Boys




410 THE NATIONAL GEOGERAPHIC MAGAZINE

] Arisretie Feged|iion
BUKKIE, A BOTTLE-FED PUP, GREW TO DE A HUSKY 1IN THE ANTARCTIC

When the mother beciimse I and couldl no longer feed ber ofsprime, all hand®: wondered wisil
to do with the pup: Captain Tavlor, in charge of tramsportition, constlied with supply ofcer Corey

and appearid with 3 nipple atd 4 bottle of milk! Beciuse the pet was maised in o berth he acguired
the name * Bunkie” Usee Hlustrstlion, piige 200 Mant aof the bulldines were calle] “heim.™ meanmg

home™ o Norwesman,  Tevlor's guartes weee alwass Toll of dogs and deg drivers, so the shack was
christened “Dogheim.” One building in which blubber hod beent burned a5 foel in the stove on U

st expedition wits called ' Hlubberbdim.™

of Tr-ll ilelphia loaned us 4 Kellett Auto- We even had talkmg motion prciures,
'i thanks to my friend Will Havs, These

1 |1. » Bear of Oonkland, under commamd of were in charge of John Herrmann, Para-
Lieut. B. A, J. English, U, 5. Navy, and 4 mbunt News cameraman assigned W0 cover

crew of 34 was much slower than the the expedition,
Ruppert and therefore had to go ahead, Farmers hick in the United Stntes had
She left 1|.|» on September 25, 1933 lvaned us three Guernsey cows, We be-

]|u figcob ﬁrr.l'.-"--:f left Bostion Ovtober  lieved we could get them thro '-I“i'i alive,
11, 1933, and MNorfolk, October 22, 1933, and fe |1 { hat Ir|--|1 milk where there are
Many of us were utterly exhaosted, but  fresh things would mdd to the healt h of the

the necessary materinl was all there. men and be an asset in case of sickness.
On Decembier 12, 19353 the Jacod Riup-

perd left Wellington, New Zealand I'he HEADED FOR A GEEAT AUVILNTLRY

New Lealand people had, as before, ex- steve Corey, the supply. officer, was: the

tended us wonderful hospitality only one who knew where everything was:
We had a stranee assortment abvard—o035 hee turned out to e a wizard at findine

men, chickens, cats, pups, 135 dogs, three  things | Tremember once, later on, o

cows (one of whom was soon 1o become 10 mother doe eol sick and woas anable 1o
mother ) —and in the holds of the ships ma-  nurse her new-harn pups. Corey. produced
terials to make up a villsge and "I.|.-|..J.l]'l its  from 50 r'||'u*1|'r|- 1 nipple and a bottle full
|r-| abitants for a year and a half, of fresh milk for the pups!



EXPLORING THE ITE AGE 1IN ANTARCTICA

REINDEER Shil,

ARD WAEM, PROTECTED BYRDS

411

e Byrd Andar !‘1.-'|:':| i

MEN FTROM TIIE

UNBELIEYARLE COLD

Steve Corey, suppdy officer, delve
one of the dog sledoe poarties

(bootd) . mittens, ond sleeping bogs

'he Jurab Ruppert was beaded for a
oreal adventore.  Instesd of going straight
to the Bay of Whales, we were bound for
an unknown ares between Little America
and South Americn.  The northern boond-
ary of this area was just within the Ant-
arctic. Circle ared fts eastern and wesiern
houndaries were Hearst Land and ¢
1 70th meridian of west longitude, respec-
tively. It shows an the last National Geo-
praphic Society mnpp of Antarctica as a
blank white space.*®

In the past all attempis to reach the
shore line of Antorctica in thiz sector by
the only availahle method of forcing a hip
through the pack had failed, and 50 dense
nre the fields of ice guarding these shores
that -it seemed unlikely a zhip could pegi-
tiate them. But with the usé ol a seaplane
operating from a ship moored in the shii-

* Sop map In color, "The Antarctic Reglons.”
brged as- a supplemend fo the NATIGRAL Lk
gramine Macazse, Ootober, '

(K
i N F

Into' the fur cache for n pair ol panls for Siple, leadur of
The fur frown the Far North was made into parkas (hoods) . muklpgs

tered pools of the outer pack we felt we
had & new weapon which the densest pack
was powerless to thwart, Therefore we de-
termined to devote Lhe 1*711]_1.' Ehig of our
first suommer season 0 makinz  aerial
thrusts from the Jacolt Kuppert toward
this unknown coast line

There were several places between CGra-
ham Land and Kine Edward VII Land
whoere for Mmany Vears curious indentations
have been found in the pack ice.  These
seemed 1o persist nearly unchanged in posi-
tiom and extent from yenr to year amd
might easily be caused by near-by land
dumming or deflecting the ice

There wig a vast region of anusually
dense pack in the northeastern part of the
Rose Sea which might #is0 be accounted
for by the presence of islands or o peninsaln
of the continent proper Inteniling (o
make MHehts into these cntical arens, we
had mounted the Williom Hovlick on pon-
toons and rigred the wines, so that with a
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SLEDGES BROUQHT TO LITTLE
FINARCE

A ERICA
THE

THE NATIONAL GEOGRAFHIC MAGAZINE

B Wyrd Aviarcile Exediting
sHE LIfGAindy LETTERS THAT HIULPED
EXPEDITION

Through courtesy of the United States Post Office Department, & specind Bynd Antarctic Expe-

dition 1-ent siamp was 19scedd,

CUovers mathed with thes stamp and addeessod to Little Americe were

crried. down to the Antarctic, canceled at the U, S, post office on the kee, retummed by sapply ship to
MDeow Zealand, Lhence farwarded Lo thelr destination by regular ol routes (see text, page 427

minimum of time and effort the plane could
be lowered into the witer and made ready
tor flight.

Any biank spol on the map fascinates
me. You can never be entirely sure what
15 there until you have g look. This type
of flight was an uncertain enterprise, as is
all such pionéering. All my flying in the
south polar regions had been from snow.

Lieut, Willlam Verleger, U, 5. N Re-
tireed, had been made capltain ol the Kup-
perd and Commander Hialmar Tr, Gjertsen,
MNorwegian Navy, 1 made senior affices
afloat when 1 wos absent, with the title of
Commodore.  He did the navigating and
e piloting, assisted by Rawson, and hod
command of the ship’s operption,

Urertsen was ane of the {ew men in the
world who had experience [n the fee of
the Ross Sea with a metal ship. He had
acted as ice pilot for a large metil Nor-
werint whaler, [ felt that he was o safe-
goard for my men and ship, W, K. Queen
had been appointed chief engineer,

Meither on deck oir in the engine toom

was it easy going, for we had to break in
mostly inexperienced men.

On and on we went, making about 230
statute miles® o day toward our goal, Al
the southern end of the shrieling sixties we
struck a terrific gale which greatly endan-
gered the William Horlick. This huge
plané was afl on number 5 hatch, resting
on i f=loot tier ol 12 x 12 timbers bolted
logether, L wis a toueh storme and there
wis difbiculty preventing severe damapge.

By the 19th the RKuppert had reached
little-known waters and was only 4 few
days’ steaming from the edge of the entirely
unknown. lcebergs were sighted on the
madnight walch and by 4 n. m. BO0 bergs
had been coonted. Nope of us haed =een
50 many before 2o close together.

"HLONMEE" CRASHES THROUGH!

The 19th was notible for another event.
The most L:-.|r11||l.u-|'1|: mermbers of the ex-
peditionary unit were the three cows on

¥ For convenienee in comparison all mileage re-
ferred to in this artiele s in =tatule oEiies
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THIRTEEN OF THE DMPEROES LIVED TO VISIT "BI0 AMEHICAS
Preneitint have sa Hide ledir of man that one can wolk omome such o flock from the Bay ol
Whales und grub a bird by the wings, iy, thick fealhers make themn hard bo bokl, These wen

kept inoa coread, but frequenily they escaped by winggling
sheipe they were provided with 4 relrigemted tank,

the shelter deck: “Klondike," “Scouthern
Cairl.” and “Deerfoot.” Klondike wis the
cxpeciant mother, and the whole Guernsey
elnn hack m the States were |||.H']|.‘|J.. thal

1 bl would bee horn within the Antarctic
l ircle {see page 406).

Cox, who had charge of the cows, had
cat un with her all nignt, as the 190h was
the date set for the blessed event. He
tinuedd his vivil on into the morning, when
he went up on deck to watch a foor-mile 1ce-
berg off the starboard quarter.  Klondike
had temporarily slipped from mind.

Diown on the shelter deck young Dustin,
able seaman, was working, Suddenly he
lonked up.,

“0Oh, boy! ©Oh, boy!™ he yelled; and
¢ :|.|1!| [or LUlox .Lr||| Ihr' doator

“Rlondike,” (o quote Murphy, “had de-
clined to wait for destinv.,  Though the
Antarctic Circle wins not quife reached,
12,700 miles were behind her. The {rosty
breath of ceberes informed her that her
"-IIITI"II".' Wils ..III-:IH[ TUun, .1'|'|I:I not 1|.F'ir!-"
about a few degrees of latitude. che aqutetly
achieved the everlasting duty of her sex.”

.||-|";_

bhecdigh the meshes (es=c pujes 4717, O
The amall bhirds (rcht) ore Addetbes

PTUENLIETS

[t was 4 bull calf, amld by
consent e was called " Icebery

We were in 24-hour davlught now, which
was oood, because of the hundreds of ice-
bergs around us. 1t would be impossible
to et through them on a rigel
visilaility,

A CRECDED SOUTH WITIT SITIF AND PLANE

Captain Cook  had the [arthest-south
record in this aren, We passed the track
of his ship and headed into unkoown and
uncharted waters. There 15 a deep pleas-
gre 1n smling into the onknown.  There
15 8 satisfaction tn fodone out what 15 thepe.

On December 20 we passed the Antarctic
Circle, We followed the 150th mendian
sotth and =oon came to Joose we ano ice-
bergs s larpe that when we fArst sighied
them we thought they were fixed harriers

To opr aztonishment, . the Ruppert wis
able to push =zouth o 67°09°. We wire
stopped there by an ice pack that became
dungerous to the flimey sides of our ship
The only extra protecbion wias some plating
an the bow at the water line.
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HIi5 LIFE

THAT NEABRLY COST

N THE SIOVE
hkch used kerosens

TIHE ADMIRAL TOSSES: A FLAPTACK
Halr grown long and gravish, be sits by bis converted coal buroer, which
Feraping fumes paisoned him amd sapped bis streneth during the Toue-monthsslong . vhgil, 0 thal
nn Gaonds aml koces Lo resch the redio apparstus and contact Lt
fnilid to muaintain his regolsr schedole, hs men would
gh Lhe / rhi

he bad to cawl

hilemiral Boved khew

pibritdd and mizht risk theb stierpd |
hobe deng o the dce; ned with boards and mselatine m
bed study of the Antarctic

ometlmes I i
hat 101

that 1l e
beuniid | il Mims 1k
HNEs I AR T T o AERL
i |
o Dt with

BEEFEL |
wrather
Histrations, peige:

Amerirs,
meludime

!l 15 LIy orme wil
the harest essentinls. Here the Admira] made his s
inal the purare sostrals (dee bext, page 431, and

1% and 4
Intitude  head over that way townrd the
Dr. Charcot had

the north, ot
[ wies ahoul

15 W, we found
with =zome

miles to

ridinn, where
deep penstration
e crow flies, but we should pro

GO 45 5., loneitude 149
open water in the pack ond.
difficulty and risk, got the Williow Horlick

OAWAY A%
that we ably steam much [arther getting

FERRY"
dodging bergs and ice pack,

A-shght bump from even a small iceberg,
r Yerowler,” would put 4 hole in the Rug-
But we felt that, by exercising ut-

' r through

I EgELLinge L

Overiard W wire sure

coild fly from the water,

We flew directly south
tuide 65°51", A« we went
more ominous, but there was
By plane and ship we had pene

miles to lati-

he pack grew

no evidence

214
|

Jl-'! 'I.ll.
et CATE. Our I_I'__'_TII |
were good,  We pethans should haw
the Bear had not a storm off the Carolinas

[ land.
trated 3530 miles farther sonith in the vicinity

of the 1530th meridian (han Captam Cook.
LT was mmportant to prove wheéther or nol  put her too far belind.  She would have to
Inmd exisied in LS unknown area. hostle even to reach Little Amecica on tims
Believing that if any land existed it would I'his was an enticing recion!  1is ice hol-
warks had withstood man's attacks f{or

irther Lo L -|'.|--|'.':'_;re'!I W ||1_-|_i|||_-|| L i)
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SICHT AS ADAMIRAL BYRD ERECTS IS
AFYL ) I Y s

He Rept s long. Jong vail in the et that Hes entombed In the jeé near this mast, alter his

gesizlaTe returmed o the

reriEtered the velocity

NAIR TEID,

of the wind on

I -.': mlll"" il :'='._|.|I 5

im autamabye recording device i e cabsn

[he anemometer at the top of the pole
The brilliant

tarchies burned fore about 10 minutes -] furnizhed feht swhen movies wero takon during 1he darkness:

more thin 8 century. Here wite 345,000
square miles thot man had not penctraterd.
Chur first nitack had been unexpectediy
fruitfod.

I THE DEVIL'S GRAVEYARD, WL No
BN

We altempled to prerce the pack  to
the eastward and encountered some old,
dangerongs, jarred ice. Theme wiae only ane
thing to do—to mnke for the open sen.
Finally, by retreating cautiously, we gol
ot of the pack, but the worst was ahead.
We entered the hearl of the greatest ice-
berg-producing region in the world, which
we Ciallied the Dewil's Graveyard,  Bor days
we never saw Lhe sun.  Those mony miles
of eusting no man aboard that dron vessel

18 likely to [ormel; L wis imprecsively in-
siructive &5 1o why this aren hid 50 long
resiated mvasian.

The ship felt her way past imnumernble
bergs in fog. There was one bright day.
Dir. Thomas €. Poulter, seninor scientiat,
palimated we spw 8,000 beres in 24 hours,

Cnee Uwore was a gale with thick, fogay
wedther, Beres were all around s, We
had 1o keep going nhead, otherwise the
wind ond sea wonld m a very short time
drnift us on to a berg or growler, and jost
o brosh of ouwe ﬂir.'J_'-':-.‘ sides neinst the
undechung ice would sink ws.  Many 1imes,
an - aceounl, of the foree of the wind and
peas, we were Darely able to keep the nose
of the stip ap into the wind. That often
made 1t difhcult 1o dodge the bergs,
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THIE HISTORIC CHART RECORDS A REAL “0corp SPELL"™ AT ADAMTRAL BYMD'S
ADVANCE WEATHER STATION

The ink recond begins at the rght conler mmd’ proceeds proutd the circle dockwise. A 32:50
. om.oon July 19, it shows the mercury stood at 65 degrees below 2ero Fohrenheit, and 1hat at
1-30in the afternoon it “warmed 4p” a degree! From then on the tempemture gradiually receded
to B0 degress below evo 52 2 oo mest o day, wheree o remamed ol noon.  These woather observa-

Hons were om

the mamy ¢ontributions that Admiral Byvrd made to scientific knowledge diring

hiz isolation (see ilusttations, pages 418 and 219, and text, page 4315,

Enormous, ghostly ice castles would sud-
denly loom ominously in the gray mist, and
every hundred yvards gained by the Ruppert
raised a new flotilla with spray dashing up
their icy green hulwarks,

Once the engine room reported that
waler hal got into the ofl. The steam
presaure dropped from 175 1o 90 pounds—
nol enough steam to keep her head into
the wind. The Ruppert rolled heavily in
the trough of the sea with spray sloshing
ACross her decks, Growlers, green and

kard, passed perilously near. But the en-
ging rogm force was doing its best and the
steam gradunlly rose,

Theére were many men on that ship who
den't today know how near they were to
burial in the Devil's Groveyard, Commo-
dore Gjertzen did a good job, and he was
ably assisted by Captain Verleger and the
officers of the watch.

Still we persevered, until we had steaned
. zigzap course over o thousand miles n.'l::rnﬁ
the edge of the unknown., At the [20t
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O Wl Rtarvtle Trned]iiis
FOUR HUNDREID TORS OF SUPPLIES HAD T0 BE HAULED OVIE SUCH TRAILS

A dop sled or mun on ski= firsl beoke the trafls to Little Ameries, markinr crevasses, Then the
eonstriktinn ettw woukd lollow along amd throw o brides, supportes by tebephone poles, arrose the
widesl crevasses, 3o greal was the movement of the fce during warmer weather that the bridpes
often had 10 be shifled daily.

Diyd Attt Famesd]tinn
- . L . .
WHY SHOULDN T THEY HE PROUDF THEY AEE F. F. AS—FIRST AND ONLY
PERMANENT FAMILITS OF ANTABRCTICA

Emperor penguing leed on Gsh and tiny erustacen inhabiting the ley watdre They cannot fiv, liut ase
thelr ghort, stubby wings s fins while swimming (see [Hlustration, puge 413)
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= Ihvrd - Antandic Evpeditirm
WITH BALLODON AND THEOQODOLITE., A SCIENTIST CHECRS UF oN THE GOD OF WINDS

B about o release o Wnvdroren-hiled imlleon: fvom an
apcrture excavated in the snow outzide the "Ad™ Building
with his instrament, he can determine the speod and direction of the air currenis

By [ollowing Lthe course of the sphers
The halloonn

wire Birkeht hued, and the obmerver chose the color that swould be met clearly defined agninst the

cloud {ormation of that day,
the balloons for the aerensions.
to Willinom C

meridian the way south was barred by
heavy pack: =0 we worked to the ll6th
meridian. ‘The lee here was none too favor-
alide, but time was getting short, Un De
cember 31 we reentered the pack, forcing
the shin 46 miles south to Iatitude 707 2",

THE BECOND FLICHT INTO TIIE
R RKNOWN

From thizs point we withdrew nearly 6
males to take advantage of open water for
u take-off, and on January 3, 1934 made
our second  fhight, this time to latitude
727307 5 lomeitucde 116735° W, We broke
the farthest-south record for this longitude.

Fog closed in, and on the return to the
ship we had to fly blind part of the way

Duyrine the winter nicht glas=shaded condles were made [ns to
UVsing & telephone head set, Grimminger relnyed his observations
Hiuines, below {see oppasile pago)

The air-speed indicator froze and the plane
was on the verge of icing up. Flying quite
low, we twice hurst gver huge bergs with
barely 50 feet of clearance. We flew ovier
the edee of ane berg at least 23 miles long.
We had to dodee snow squalls and we ran
a grave danger of missing our ship. That
willld have been just too bad, The =hip
was a small speck to hit In the thick,
=nuilly weather,

Carl Petersen and Harold June, who
take daonger very casunlly, said this was
about as risky a flight as they bad ever
Geen on.  Well, 1 guess i was risky, now
that I look back on il.

As before, the pack ran to the limit of
VIS,
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WILLIAM HAINES, OGNE OF LITTLE AMERICA'S VETERAN WEATHER EXPERTS: JOTSH
FOWN A BALLOON 5 RECOHD

When Grimminger refessed his hallonns and followed thetr ascent, be kept o PREn L] Tl

cation by telpphones with Hames o 1) it hesd soulh “wenther boreaw.” =renich amd doection

el winol currents were charled rerularly {2 LExd

Havinge already overstayed the time al the unknown, fiving to Intitude 71745 along
lotted {or these enstiern operations, and still  the 152d meridinn
meing the formidable job of reestablishine We had now explored 1o the vicinity of

the winter hase of Little America, we stirle the 150th aned 152d meridians abouat 500
the lone vovaees back to the west miles beyond any of our predecessors. This
vias goité a substantial owedge into thi
mnknown ared.  However, we hied ol made
There were at least 3400 miles of stéam- a2 thorourh an mvestigntion af we wished
ng between us and Little Amenca:. We and so, looking nhead, we decided that i
withdrew from the pack and commenced TFebruary, after the ships were unioadesd
to rom dlong the fronl of . Fortunotely,  we shoold strike from the south wath o
the wind and current bad carried much of  different wenpon.  In short, we would nse
het pack ot of our path, and, edeine south-  the [amous old  Bear to 2et in through the
ward from the 67th to the 69h paradlel back door
the ship again bmke into unknown waters. While we had been exploring to the east-
On January 10, when she stopped to  ward, Lincoln Ellsworth had been in th

I TOWARD LITTLE AMERICHA

let aviation rfesume the assault, she had  Boay of Whales with his airplane on the bay
reagched latitude 69°50°, longeiiude 1532°21° e, waiting for pood wedather to make 2

Here we muade vur thivd aerial throst into  jlizght 1o the Weddell Sep,
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esl entrance into the
Ross Sea. Ellsworth
had just recently been
caaght for many days
in the pack in that di-
rection ditud we dveaded
the passage through
with our Himay shap.
It was considerad ool
hardy to try to break
thmug i

! |'..'!_'-"'.".|'-1".:I' it L 1
than in the vicinity of
longitude 175" Last
nevie l'l.l.'ll!J res, 'L I.|I'-
clded 1o explore

FOUNRD—AN ICOELESE
PASBAGES

We had the smazine
luck to fmid an opening
nlong the 16%th merid-
i Wesl, and met no
ice at all. On Jonupry
17, at 9:30 4. m, we
reached the Bay of
Whales, our desting-
LRI,

Alter oor rediscovery
of Little America and
when Lhe Ruppert had
tinished unloading,
with Lieutenant Eng.
lich in command, we
Lok the HSedar of Cok-
famid an this fas: inafing
voyage of explaration
Before the worst sea ice
= | |i.|".'l':|-l.f =T -i|ll['l|rl1"l'|

.i'::ull' wis aniy eccarlonnd denkal teoull an the expedition because the the plucky old ship, we
mich 8 teelh weee cxammned by Dire, Chvde Nelson in Boston, helore o (I - -

Ligre. iy II:""'-"II!': III'I iinit her |'ll||"'ll-' =l B 'h:" ETomeildiinm  was

leavime Little Ameriin.  The dimtizt performed an emerpency extraction ]

J Byrnd Amsictar Expeliilion

TROCT POTAEA PULLS AN ACHING TOOTH For 1

had worked our wny
] enst to latitude 7556,
with a pair of pliers becuuse bis instruments had been taben abogrd ship longitude 148 8" W
within 100 miles of the

Early in January Ellsworth reparted that  Edsel Ford Ranee, then north 1o latituede
there had been » great upheaval in the bay, 73722, longitude 149°34° W., und thence
His plane had been so badly damaged that  westward to the 1539th meridian, Thaus, for
he couldn't use it, and he was returning to  all practical purposes, the gap betwesn the
the United States. This was a great pity,  flight tracks we had made with the Willigm
after all the time, trooble, and expense he  Horlick along the 130th meridian and the
had put into. the undertalinge. Balchen, known coast was closed. Our ahle ice
pilot, and Braathen, mechanic, who had [*|1 and sailing master. Bendik Johansen,
been with me before, were with him 4t the  had his hands full because of the heavy
time. pack., -
t was high time to get to Little America, Finafly we became completely surrounded

<) the Ruppert headed for the Bay of by daneerous fee and the Beor had one of
Whales. By tradition and experience, pas-  the toughest fichts of her 62 vedars” service
sige in the vicinity of the 178th meridian  to zet out. | know she was never in worse

o e

ast was accepted as the salest and quic lice. It couldn™ have been worse
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Lientenant Enweligh
anid hiz crew did asplen-
I'he Bear hod

traveled many miles in
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hapa a8 harardous &S
iny in o existence, and,
with the wonderiul
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Interestingly enough,
o Scott's Nunalphks
we  obirined very
shoal sounding, show-
ing that the Alexandrn
Mountains extend oot
into the
marine o
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FHE PERILS OF
UNLOADING

The bittersst task
wintering
nAarty btz the establish

ment of the bnse comp.

fopi-1tee

WAL
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Az | have spid, the o
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touch with

FTCA
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Ra TO LITTLE AMIRICA FRUM A

the Platexs poardy, carried g

‘headlguarter=" (see leat, pi

porindie
S TR -

] Hmed comtacts were established every (e bours, hut otten two or thoes
able, fhiugh the rools  gyy= elapsed betwesn mesages.  The operstor's mittens, comern, and tool
iil i} '-I'|||| |:||'| :::lr'|| £k redl A e flikdag {1 AR L1 ad I.|;_:I o 1Be B THASE |||__ igF
crushed by the snow,

New buildines had be constructed for  weeks, armgdl dog teams shuttled

| K
the larger personnel and a vast amount of
siorés had to be unloaded from the ships
wnd transported o Little America
The Ruppert could get to within two
milgs of Little Americn, Dot & direct ap-
proach waz barred by impassable pressure
ilpes, A circuitous trail,
miles lope. was cut throueh the ridees, and
nt oone point a 10-fool gap ol Waler
wis bridged with telephone poles.  The
ICE was moving and every day or S0 we
would have to bridee a fresh crevasse
More than 400 tons hod to be hauled
.""-u.__’_!'! anil '.é.'._'i. lor three

more 1nan six

ovier thit road

between the caches, One pline mode 26
flights from the shp Lo Little America 1
expedite the movemeni= of vital equipmént

It was astonishing that the Clitrad
the Citroén tra &l up under the
eating they got on that trail, Half the
time they were slidine sidewavs on some
h [ractors was an expert-
moenl—ithis was the hrst time they b
perfirmied in the Antarctic. The Cletrac
hatled ten tons 1noone load. We should
hmve faifled without it

aville had charee of unloading the shin:

.ll:l"" Of a i Lhe oo -1-.I_'|.'|I"F

| 1

i
L= ||||
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LT Ok L 2irier
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WiTH 1
otitrushes of the bay ice menaced the ship
also the stores cache
nadly,
I8 -l'!|:
The bay ice where the

ip broke mony Frequently this
would happen suddenly, and twice men and
supplies fell with the hroken ice hlocks

'he jagzed, onderhung pieces rose rap-
I

eoparchEed even lattle Americo

SITEY=

e Tl

- e
I I'IF"-
=

I-ii_l.' g Ihe surface, endaneered the hall
finprpert. When the wind and waves

vere from the seaward. it was very difficul

o preEvent the ship from being  dashes
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contact with water plrondy wirmes [hme day 1h
men picked ap am of precions water to throv

iwraimst the underhunge ce.
ship out with telephone poles again
cif wornd in the snow
pave way and we had to put Lo seq
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we could get a

iload Tar more
neside the Batrner,
[or weshnull have smoolth gotine and & short
| Lattle Amern Ther

.
s paressrire erilves o the
_ i

easily if '

dlistanee 1o |!'r e Werg
andy
smonth snow
(eel thick, while the Barrier, at its edoe
iveraged about ten times: tha

We decided to take anoth Ik
the bay Tor =ome low Barrer wall that
wolld not be hazardows to the ship. T had
hissibated to the Barrier be
1

.[i:".' oy il B W= 1 iiF -l

barih alamos
ETLI RELCHIE SIS

cause an the bret exoedition we had nearls
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Just the Bolling, when some of the Barrier
hroke and fell on her decks, But the un-
loading situation wis desperate.

Therefore, on January 18, we goi under
way and cruised slowly along the Barrier
watll,

FALL LTKE A SEYSCRAPER'S
COLLATEE

Near the place where the Holfing un-
foaded in 1929, the Barrier seemed to drop
within 40 ¢r 30 feetl of the water along the
auter edge. Huoioes wis with me on the
iridge, I asked him what he thought of
thut place, He started to reply, but before
he finished something happened no eve wis
fast enough Lo spe,

(e moment we saw that wonderfully fine
cliff face, seemingly as solid as the Pali-
sades,  Next moment there was o sound
like o skyscraper collapsing.

A quarter mile of Barrier was streaming
downward, spilling and tumbling into the
sen.  The impact rocked the ship, and sev-
eral hundred thousand tons of e cime
spreading out fanwise, covering the waler,

Silence [ollowed, and then Bill Hoines got
aut his answer to me, " Admirdl,” he said,
“T don't think T <hould care tu tie up there.”
That was enough ice to sink a2 whale fleet
of warships. [t looked like 3 warniog from
Providence,

Reluctantly we went back to our old
berth alongside the buy ice. [ wae the
less of two evils, | was glad some of my
men had & chance to see how Antarctic
webergs are formed.

BARRIER

A CRASIHL LANDING AVLEETED

At 11 o'clock the might hefore, the
Witliame Horlick had been lowered onto
the bay ice; By 4 o'clock she was ready 1o
y, and June and Bowlin and radio oper-
ator Hutcheson took off on a fiight for
Little America.

Thi plane rise smartly into the air, but
thie men on the ship were appalled to see
that the two huge skis had broken from
their horizontnl pasition and wete dangling
vertically from their pedestals. What had
happened was obvious.  Rohber ponge:
cords nre .111Lh~.1r|_=i:l to the plane and the
toes of the =kis to keep the skis from tip-
ping below the horizonmtul, A wire is used
fo prevent the skis from being forced into
a vertical poesition by the pressure of the
winid. This preventer wire had Inadvert-
ently been left ofi.

Tu land thus would have made a fnght{ul
crash.  June looked down and saw that
something was wrong. Clay Bailey radioed
Giuy Hutcheson from the Hurpwri that the
skis were hanging straight down, Bowlin
opened a window, crawled oul on the wing
in the freezing propeller slip stream, and
made n valiant but futile effprt to push the
skis back mto place,

The doctor was routed out anmd fire extine
euichers made ready, 1t looked like a crash
landing. June came down on a long, corv-
ing ghde. Just as the plane leveled oif,
June pulled her nose up close to the stalling
angle, The sudden decrease of air peed
threw the skis imnto a horizontal position,
and just at that moment June put her
down. This was a good piece of work., Two
howirs: later the plane was safely flown 1o
Little America.

Finally we got the Rupperf unloaded.
But, unfortunately, we had not been able
L !.'.'E1 the bulk of the material to Little
America.  Tons of it were cached back on
the treucherous by ice.  Huot the season
was getting late and the Ruppert witihd
have to retyrn,  There must be no risk of
her freezing in,  She left for New Zealand
Februnry 5, 1934,

On February 19 the Hear went north
tp meet the British exploration ship, -
covery JI, wo bring back Dr. Potaka, of
New Zepland, replacing Dir. Guy Shirey,
who hadd to-resign because of {1l health just
ns the Ruppert left the Bay of Whales
For this assistance 1 owe the Brtizh gremt
eratitude. ' Without a doctor T should have
taken all the ice party back 1o New Jea-
land rather than expose them to & yedr ciil
off from medical nid.

O this trip the Bear of Oekfond jought
er way back into the Bay of Whales
theough rapidly thickening new ice, XNo

=hip had ever been in this bay so late m

thie season. Chnly by the most couragecus
and skilliul manrlrminu thid  Ligutenant
English and ice pilot Johonsen fight their
way through, She wias unloaded with des-
[:ﬂ:mt:' haste. and in i {few hours was on her
way north, this time assisted hy o heavy
qrulherl}' j!',J]l.' Both ships were to winter
in New Aealand.

ENITED STATES MAIL TO LITTILE AMERICA

On September 22, 1933, the United
states Post Cffice Department honored the
Se¢ond Antarctic Expedition by issuing a
gnecinl 3-cent postage stamp Known as the
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ki

IrOuE Lhe o

Aiany thiwusands of self-addresed enve-
lopes, bearing this special stamp, were 1o
celved] it MNorinlk and loaded aboard the
Muppert before our departure in October
1933, N v more of these letiers were re-
cetved dt New Zealond] and taken with the
ships when they lelt 1o establish the base

camp on the oe
However, the man in charee of the mail
Iness and a ortical unloading
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problem, found it impossible to cancel -and
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receivedd during the winter and shipped to
Now Zealond. These letters
4 povernment cancellation
brought in with the ahips when they came
[ L Titerd
states, All ol the matl iudme that re-
|.|1'r----l it 1 A mieri i ffirotteh ':!'II' |"'I_'
winter night, was haitled to the
IRETH A Lhe =hi It was transferre
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METEOR WATCHERS MADE ONE OF THE EXPEDITION'E MOST STARTLING DISCOVERIES

Hevawss of the clearness ol the atmosphere, they saw as mony gs 00 shooting stars pominute,
provine thot the carth iplercepils many more mefeors than =wirnpitits had mtherto SEpected.  Some-
Cires (he men would st thus for houss at o teme. Hers 0 Lindsey jotting down the observibion

ol Paulter amd Smith, abwve. Skies tn the [ar south were stamed meghtly durine the ssusom when
Lhere was no mddnight sun, from March to October {see 1ext, pape 434

We might epstly have sullered the un posed (o establish mblind on the Ross Shelf

enviable fate of being the first city to float [re
spgwnrd on an lcebers. It way 1

o late for Except for the crash and destruction o
Lhe Bredgr tio gl Il lk to ws, =20 | wias re- I-!||_' -i:'[.i.ll=|_' H.".'.Il .":n'.','.'.:_ 0on a lest :"ii,;_-

18
lieved when cold weather cemented the with the lucky escape of the personnel, and
critcks nil creviasses in emergency operation for appendicitis

In spite aof the many remuaining difficul-  performed on Pelter, hard upon the alarms

ties, on March 1 we were able to free Cap-  excited by a fire that threatened to destroy
tain Innes-Taylor and a southern party of 1

e surgical cache, the fall operations closed
e witial  umevent fully,

mizzion of running a chain of food depols

to Intitude 807 56" 5. 1o preparation for the

major prurneys of the spring, and (o dis

patch Chief Pllot June and Demns south Every day when it was possible T would

ward with a fleet of four tractors carrying: 20 for a short walk, usually down into

=i

:
i % | = u
IR M Aand hve O TEAams o

sl KANMGGE TIGHT IFFEUCTE UOF BAY (OF

WHALES

-'Iir' eylaly e Nl stores |..'."'""-"-'.|I_'-. | ER 1 Ver-sur-Mer [III"':. '-'-'I"'I't E -l'-|i-: COHTImMAl i

occupancy througnout the winter might of a view of the old pressure ice thrown up
the advanced meteorological base we pro-  in the Bay of Whales., Daily the ice itsel
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changed, although the major formations
were relatively unaltered. When the shy
was overcast and there were no shadows, |
could walk up to the nearest of the ridges
before [ could discern it.

Then there was a faint, formless blue
reflecting from the hard blue ice of the
pressiire, while the snow coverlng was en-
veloped iIm white light. This made the
snowy landscape iovisible.  Still such in-
tense light reflected into my eves, as 1
strained to see the way about, that if 1 had
not worn dark snow glasses 1 would have
become snow-blind.

On other days, when the sky was clear
antl thesun was high, shadows of the pres-
sure appeared black in contrast to the
snow, and everything stond out like newly
chiseled marble. Visibility was exceflent,
Chn the horizon every detnil was clear. But
distances and sizges then are irequently
underestimated; objects seem  unusunlly
small and the horizon very far away.

At this season the long shadows were cast
from every grotesque pinnacle of the pres-
sure ridges. Slowly the shadows would
lemgthen and rnﬂh:t the beauties of u glo-
rious sunget that in warmer ¢limates would
swiltly fade and die. Here it seems that
Nature has time and unhindered space to
exhibit ber benuty. The sky and the whole
snowy earth are alive with lingering colors.

The convection currents (in a warmer
climate we should call them heat waves)
add movement to the colors, so that the
reds are often burning and leaping lames,
while the soft vellows and greens wave
about as if the world were enveloped in
o gossamer scarf. Things seem unreal;
the confusion is increased because there
are no familiar objects—rees, shrubs, or
houses—rto act as n mental measuring stick.

ALONE, AT & DECREES HELDW

On my first expedition we learned the
importance of gefting inland Antarctic
weather data, Those collected had mostly
been on the coast, which fell within the
moderating  influence of the ocean. No
fixed station had ever been established in
the Interior where conditions more truly
rf.';?;‘ﬂi'-ﬂnﬂng continental meteorology pre-
Vil

Hence we decided to erect an inland
weather station, Persomally, | have long
been tremendously interested in Antarctic
weather, Here is the “home of the hliz-
zard,” and, as 1 have said, this region ai-

431

{ects directly the weather of the Southern
Hemisphere  and , Indirectly, the
weather of the whole world.

Azide from the estabilishment of a weather
observatory a study made south of Little
America of the aurora australis would be of
scientific value, This southern aurord cor-
respands to the aurori borealis of the North.

To establish an inland scientific observa-
tory we had prepared carefully by bringing
with us the necdessary scientific apparatus.

The observatory was planned for three
men. Three bunks were crowded in the tiny
portable shack built by Tver A. Tinglof and
secured to the walls. However, because of
the terrific job we had ol m:llumlfug, the
winter night and cold were ¢lose upon us.
We could not take supplies for three men.
A two-man Station was out of the question.
The chances were ~=mall that two men
could achieve temperamental harmony,

In the woods it would he another story.
Even the trees are slive, There 5 noise
from their rustling and from birvds on their
branches, and the call of the wild. The sun
rises amd sets.

But two men living alone, buried far
under the snow of an e aeel 1 wonder
how they would fare? ]nﬂmmi together
in & =ilent, dark, dead, bitter cold environ-
ment, staring at each other for six months,
Could it possibly work out? Personally 1
would prefer the grave hazard of being
alone.

Some ope had to go. T wouldn't ask
two men to go and 1 conldn't ask one. It
seemid 1o be up to me.

Besides, T wanted to go, and welcomed
the opportunity to go alone, I believe no
one elsewanted the job.

It appeared wise, too, to expose as {ew
as possible to the risk of being without the
services of a dioctor,

I felt that T had good leaders and had
corfidence in my men. There would be no
hazardous operations during the winter;
therefore, 1 had no apprehension about
leaving the base without its commiander.
After all, I should have radio contact,  Just
hefore my departure 1 appointed 1.
Thomas O, Poulter second in command,
Harold June chiel of staff, William Haines
third in commumnd, and George Noville |
minde executive officer.

Om March 25 1 flew to my winter home,
which T named for my mother, the Bolling
Advance Weather Station, ‘The trail party
already was there with the shack and sup-
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2 Bwnd Anbateths Papeifisaieg
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with ™o
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lme-handled” underw'ear on the rope
His rejrated] warnmmes of “Rig in

hears and todmmed of lees ard

i [
[F e

aroos leaving a shom sult for Dick’s uze in subgero westher.

plies,. The shack was erecled with the
lemperature at 657 below zero. A chill
beginning to the coldest cutpost ever inhal-
Ited by man.

It was my job to keep the [ollowing
weather recorels:

a. Uontinuous recording of wind direc-
tirn.
. Continuous recording of wind velocity

. Two observations daily ol cloud and
wealther condilions.

Lhermismelers,

g. LContinuous recording of temperature
with two instruments,

{. Continuous recording of
pIrEssure,

g. Two readings of barometer daily.

bua rormet f

The aurora australits observations had
tiv b maele simultaneously with those al
Little America. 1 took four readings doily
.'I.I'l':i L‘iill'l'll!".i.!]'l.["i e, I[ WS fflt"l.'l'.—:q."i.ﬂ'l."

o record the intensity of the surora and
its shape and form, direction, extent, and
height in the sky, Al limes the aurora
{illed nearly the whole sky.

| was in communication with my friend
Charles 1. V. Muarphy by radin. He was my
porsomal representative. 1 am glnd he had
the fortitude not to tell me of the storm of
wotests from my {riends back in the States
when they learned of my lonely vigil, i
wis tog date to retreat. My bridges were
vizrmied behind me the day the tractors lefl
m Lo return to Little America. The sun
was already low in the sky, the winter night
wng closing in, and it wus bitterly cold, |
couldn't ask my men to risk coming back
to the advance base.

A ENRIQUE EXTPEHIENTCE I BILENCE AND
SOLTTUIA

Al went well during March, April, and
May, Thia was one of the greatest and

mast satisiymg peniods of my hie, 1 en-
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“NEW YOREF NEW YORKF

— ¥YES, LITTLE AMERICA, WE CAN

akin
Ead
el

o Bard Animrcthe Expeditlon

HEAR YOU1

Murphy, before the microphone, has charge of the =ending and Huotcheson, opposite, modulates

{3e Lones,
[his shack was the combined sfudio
amang The member
hnd to be Improvised by ambtears

Lhe reom

joved the solitude and silence. 1 enjoyed
witchimg the stars and the aurora in the
darkness of the winter niwht. 1 really liked
everything about it except the coocking,
until [ found my cook book

The only motice T had posted in my shack
was: ""There will be no gossiping.™

The last part of May T began to feel
1 learned later that the fumes from
the faulty bumer of my oil foel stove had
been getting me down. On May 30 1 was
knncked out by the fumes from the engine
of my radio generating set, which, of course,
[ had to run under the snow, Alone gt
prostrated, with my weakened system |
couldn't take hold 415)

The fumes from (the stove continued to
potson me, [t was either hitter cold and
sz fumes or less cold and more fumes, My
mstruments were showing the lowest aver-
age temperature ever recorded I'he re-
cording thermograph read as low as 70

REEOY.

S PR

Chhers who talked dorime the same b

|||.I..|..J'I. T-_I -|||_ '_||.-|.| EE B Il I-"I:I.' G [l I.... III'.' .-lli'll_"ll' ol
and operalors Giunk room
af the I'l.|-'||5_riu|: v Lhat all = e TR n o it ':"||

(dee text, page

LThere were Do ackors
on the gir” from Little Americn

St

and BO" Fahrenheit, below (see page 420),
| don't yet understand how 1 got through,
far T was stricken down three weeks helote
the middle of the winter night and the
fumes kepl me down.®

The latter part of June Dr. Poulter ra
diced that he would like to attempt & trip
to my baze for meteor observations, [hese
conld not be crried on by one man.  He
had made some startling discoveries ane
wanled Lo study the phepomena at my Ad-
viance Station and take readings simultnne
ously with those made at Little Americy,

* Admarn] Byed bhas onatted

alicd . meot

l'.|:!.:.]'r '.'.]J_'. [1%
Little America ol hE physicul
perional diary revesls that be o

™1
bl R o

comibition,  Hi

| !
termined nol to do Lhis lest he nisk the fves ol
fls men on & miiwinter resoun trip, AU times ha
& v o

md to crawl to the radia (o send his messsoes T

cauza g lnree in the comminicat ban

i ||-."||_ i .I
1 |

am S Uro &, ol CRTEEENS

the exhaustian

ERYT [0 Tanimm |!|'|I L
hee hand getwrator added oreatls 10

piready caused oy porsonods lumes—ILHE Enrmon
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HOT APPLE I'IE WILL BE

Al Carbone miade many i Lapy

one woukl hnd at bome, oxcent that in pEpce ol fresh vwepelahl
Hefore Al cmahl] cook meat, he bad to hine # o
w g el
Conking and much of the

Erus=
When frat brought in
of we If opened before

coal =ioved

[ uims " '_-l_||.l'_:'- {rasen,

thowine 1or 14 hoors,

He would walt until there was some {wilkeht
il midday from the returning sun.

On July 5 my radio engine broke down.
From then an, T had to crank a hand gen-
ETILOE

A month after deciding to come, Pounlter
started on July 20, but when he had got
nearly haliwny, he was forced to turn back,

(i August 7 he started again, accoms-
panied by Demas and Amory H, Wallte, Jr.
About that time they come to know whal
Murphy had suspected, that from my
nauses an Lhe weakoness of my radio signal,
wormething was wrong with me. Naothing
could hold them then. They came through,
undergoing great hardships, and reached me
Aupust 10,

| was mighty

Hig grateful to those three
fellows, and eladder to =ee them than they
kEnrw

Though T wasn't so T||'-.::'l:.' prostrate as |

cake pnd sty

THE NATIONAL GEOGRAPHIC MAGAZINE

FHE DESSERT FOR DINNER TONIGHT

The expecditbon'n datle mesa wiee vers much T
2 the meen ate dichydrated or canned
L warm place o thow for two doys
Canned soups were Lilocks

heotine wore done by

plinter i dropped

had been the first part of June, I was atit] 2o
weak [ had to remam at Advance Station
[or two months, I became still more -
debited 1o Poulter, Demasz, and Walte {or
their friendly care of me. We were packed
m that httle shack like sardines.

My records wiere pearly continunus  for
six ardl A half months. They are now being
correlated with the Little America records,
Thiy ire mot important compared 10 whil
Haines and Groimmiinoer did, but may help
somie in the fimal conclusions regarding
Antarctic weather.

I flew back to Little America October 12.

WINTER NIOHT AT LITTL]

AMERICA

LHE LLEN L

Preparations at Little America for spring
|I|H"ri-l.||-l|ri:- IZI'-l1Ir'.I-|"JILl'l.J iljr'lll-.—'r as sa0R as
the fall work was completed. As most of
the menn had not hoad actopal experience on
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THIS WISE OLD DG ENEW

WILIERE

2 yed Antocitc Fepeaditiion
TO WARM HIS NOGSE

Elecicic Hghts wint out at 10 o'clock, but each man bad kis own knrosene bunk bLintern with

which Lo rpd or work overtimas

Flres died out and doors were thrown open doring the nignt.  On

his eurly morning roond the night walchman closed the outside doors mnd hghted the fires so that

the roomnis woild be camfortable when the men "orawled out,
to negotiate the mare of dark tunnets beneath th

the trail and in camping under Antarctic
conditions, it became the duties of Trmes-
Tayvlor, & veteran ol the North, and Siple,
of the frst expedition, to pass on their
knowledere to the novices. The {ormer, in
charge of the dog department and feld
operatinns, established a school for the
drivers and classes met every day. The
radio department taught the trail men to
use the Morse Code,

Blocks of the dog pemmican were
weighed out and pressed into a mold, each
representing  the pound-and-a-balf ration
fur one day. There had to be enough food
available {inr more thon one hundred dogs
for at least three months,

Trail mations for the men had to be miade
up, Sieds had to be repaired and relashed
after the unloading operation, Miller had
the big tusk of making all the tents and
wind-proof clothing to meet the indivicdual
needs of each party,

Every man had to carry a flashlight

B

soon after we landed 1 the Hayv ol
Whales, Dr. Ervin H. Bramhall and Arthur
fubn were refieved from other camp duties
and proceeded al once with the construc-
(fon of the marnétic observatories, These
were lociled some distance (rom the rest
of the camp, out of range of disturbing
metsllic influences, The largest building,
flat-topped and sunk deep in the snow to
avoid  radical temperature  Aoclualions,
hotrsed]l the wvariation instroments,

To check these mechanical recording de-
vices, a delicate mapnetometer was erected
in a separate building on fop of a heavy
wooden pier, frozen deep into the show,
(n the roof of thiz building was Little
\merica’s astronomical observatory, where
Bruomhall and Raw=on, the expedition
navigator, took many series of sun' and
star observations, determining their astro-
pimic position L within the smallest error,
and obtaimng the true bearing ol the mag-
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Mother, close behind, keeps a sharp eve peeled tor danger
Though the temperature wa: below zero, they. oid not zeetn Lo mind the cold.

IOTETS.

THE NATIONAL GEOGRAFHIC MAGAZINE

Byml Astanctlc Expedition

A LITTER OF PUPE MAKLE THEIR FEST YVENTUER OUTSIITE

The younssters have not ved poguired
STl

[amifivs were born at Little Asmericn, all ol which were cared for by the "Dog Depattment.”

netic tunnel for measuring (he variation of
the compass needle

The magnelic observatories were con-
necied by a tunnel system ao eghth of &
mile long, which eventually joined the labwy-
rinth of tunnels under the camp. In an
adjoining room delicate thermostats were
planted imto the snow walle 1o show the
fluctuations in temperature 1o a depth of
25 Teet below the surface. A maze of wires
almost as complicated as a telephone switch-
baard ran from the magnetic tunnels up into
the science laboratory for communicalion
and for the recording of the thermal meas-
urements.

Cozmic ray observations were taken in a
recrion severa]l thoosand miles nearer the
South Magnetic Pole than any such meas-
uremenis f'l.':l'rl" :I.'If"li I'H'!"t'l r'I'I:-llj‘.',

Dr. Poulter also was semior scientist of
the expedition and worked with all the
scientific departments. For two years be-
[are aur departure he had gathered scientific
material.  Hi= own research lay in the phys-
ical seiences, and after turning over much
of his work to Bramball and Zuhn, be re-
served for himself the study of auroras and

metears and, Inter in the summer, the geo-
phyzical =study of the reglons surrounding
the Bay of Whales,

By use of cameras anid E-[H'L'[Tllg'l‘i.tp!fl.-:-.
pictures of durord formations were made
throughout the winter, with vanous color
filters.

Uur meteor work was a portion of n
world-wide progrom. There were three long
lines of stations encircling the earth from
narth to south, and our station was on the
aotithern end of all these,

METEORS FLASH UY—{NE A SECOND

Chur abservations were attended with sur-
prising success, lirgely because of the very
clear atmosphere, A group of four men.
arranged on a pedestnl supported by chairs
near the ceiling, gazed with their mked eyes
into the c¢lear heavens, reporting to a re-
I;_'['ll'l_:ll':" rI'II_I rmvmient I'I:.' ||f '.llkl:"”'l o L |
meteor flash by (see ilustration, page 430).
By a wire screening between them and the
stars, they could indicate the direction the
meteor was traveling, and itz length, and
alzo estimate its brilliancy, color, and the
length of time it remained visible,
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There is every indication that meteors
are strenming into the earth’s atmosphere
at a much higher rate than has previously
been supposed,

One night while Poulter and hiz men were
ohserving meteors through their cupola,
Cox squatted down near the “dome,” lit a
bundle of papers and kept blowing sparks
acrnss  the observatory windows.  Soon
Foulter ran out, highly excited, and ex-
claimed, “l never saw so many faming
meteors in my life—the heavens are full of
them.”

Dring our stay Dr. Poulter and his ob-
servers obtained data from over 6,500 legiti-
mile meteors, Some of these ph2ervations
were made simultaneously with those at
Little America at my Advance Station after
Poulter reached it, from which data it is
hipeed we shall be able to determine the alti-
tude and path of these meteors through the
earth's atmosphere,  Demas and Poolter
made these readings ouldoors with lem-
peratures ranging from minus 30 to minus
7l degrees,

Five meteors of particular interest were
ohserved, for they left trains vighle long
enough to measure their drift, and thereby
the wind direction apd velocity at an alti-
tuie of approximately 100 miles, This was
[ound in all cases to be from west to eost,
and about 150 miles per hour.

SOLVING ICH NARRTER MYSTEETES

Ever since Captain Ross first sighted the
vertical lce Barrier that barred his path to
the south, scientific men have puzizled over
its extstence, and bhave asked many ques-
titms. How thick is the ice? s the Barrier
entirely afloat, as indicated by the deep
water around its edge, or i3 it grounded?
Ii the ice is grounded, do any of the rock
nnf]mrag::ﬁ extend above the level of the
Sen ¢

What produces the numerous buys, such
as the Bay of Whales and Discovery Inlet,
atil what makes them hold their form year
after year when the water at the Barrier's
erdge is more than 1,000 feet deep? What
produces the vast crevissed areas on the
Barrier surface at different poinis?

The geophysical method of seismic
soundings used for the first time in Antarnc-
tica has gone far toward solving these inter-
esting problems, During the summer
muaiths, Dir. Poulter, working from Little
America, nssisted by Richard Black, the
expedition’s civil engineer, ran & field party

439

of his own, traveling some 2,540 miles in
actual field operations, making more than
500 soundings, but still using Little Amer-
ica as a base, He traveled mostly by dog
tenm., but 865 miles were Hown in the
William Horlick, which established stations
by numerous landings.

Thus for the firslt time the human race
wats learning about the thickness of the ice
cap that covers the land during an fce age.

The soundings showed that much of the
Shelf lce iz grounded, and that the lurge ele-
vated area to the southeast of Little Jamrr—
ica is actually a snow-covered island ﬂ—
tending above sen level; that the Bay
Wlmlﬂ keeps its & hecanse the Eaml.'r
surrounding it is anchorerd on rocks—some
of the rocks probably being the tops of sub-
merged mountain peaks.

The crevassed areas; and many oiher un-
psual fentores, are a result of the Barrier
ice being disturbed by contact with the
underiying rock.

We have reason to believe that there has
been considernble movement in the ice
about the Bay of Whales, 'This information
will be thoroughly brought out from a com-
pariton’ of vertioml mupping photographs
taken on both expeditions, which show
miiny of the beacons that were erected for
the triangulation of the bay on the first
expedition.

Paul Siple, Boy Scout representutive on
the first expedition, having fortified him-
self with university training in biology and
geology, was made biologist of the second
expedition,

We selected Lir. Perkins, hiologist of
Rutgers University, 1o devole his research
time o the invertehote life in the Ant-
arctic seas, and Alton Lindsey, of Cornell
University, to serve as the ornithologist,
taxidermist, and vertebrate zoologist,

MOTION PICTURES OF MICROSCOPIC
CHEATURES

Siple and Sterrett, the latter a young
medical student, were nstounded to find
bacteria growing in snows thought not to
hold life at temperatures of 30 and 60 de-
erees below zero,

Dir. Perkinag was keenly interested in the
animal life in the waters of the Bay of
Whales. He took many samples of plank-
ton with a small silk net. He would bring
his almuost invisible catch back to Little
America, and there under a microscope
he would separate these cquaint, minute
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FEE.

ACROSSE THESE RIDGES ANT DEEP

CREVASSES SUPPLIES WERE HAULED

THE NATIONAL GEOGRAPHIC MAGAZINE

& Byrd Andarctic Eaxpedition

O LITTLE

AMERIUA

Dhuringe Lthe Antarctic
Tidoes, npiqn water on the northern

beaving lifie

aoel where this joined the old, i crumpled and made the rough

]
gpmimer df 194 the e of th

H=y

Lt -TEgint )

v ol Whales broke out to the pressure
Lhe inllowing winter oew ice [Grmed,
When Amuondsen visited] the

urea in 19L1-1903; he salled the Fram ticarly to the head of the bay, for then it was clear of jce,

creatures ard] study thoir reactions.  Each
photographed while vet alive,
both with a still and a movie camera. Even
though the creatures must be preserved in
chenicals, Lherr action is recorded for futlure
study

In the spring when the Bear of Oakland
retrned, Earle Perkins and Roos. the ex
|I1."I']'.|l"li':'- --L|'.||'.-..:r.||||'-r_'r_ made several
large plankton hauls and tows with thet
dredges, and specimens of almost every
phylum of the animal kingdom were
brougnt to the surface and preserved for

identification,

S lESs WElE

A BEAL'S HATTLE FOR LIFE

Lindsey mude an extensive study of seals,
some of them were found to remain af the

Bay of Whales instead of migrating north
in the fall. Imagine these creatures battling
Lhrough the long night for existence, living
constantly in the water, but depending upon
iur to breathe,

Any opening in the ice that is free for
more than a few hours freezes over solidly.
And the seil must keep gnawing open o
through which to breathe. How they must

enjoy the return of the sun!

WHY POLAR WEATHER 15

IMTMORTANT

The bottom of the world is the battle-
vroumd of a sinister ice age in its food tide,
sich as thousands of wvears ago covered
mast of the top of the world in Narth
imencn, reaching a5 far zouth as Cincin-
natl wnd MNew York,
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crevases, = an eximple of the tremendouz pressure cserted by the Ro

S

2 Beed Amtaratic Expodition
BAY ICE CEUMFPLES LIKE CORRUGATED CARDBOARD WHERE ARMS OF THE BAHRIER
SOUEELE 11

Warped amd bockled for miles, this undulating surface of the Bay of Whales, cut by nunwerous

Sheld loe @8 it moves norih-

ward towasd the sen (see fllustratlons, preet 404, 440, nnd 442).

Since the glacial period up north ended,
the top af the world has been almost a
balmy plice compared to the South Fole
TS,

Within the fve million sguare miles
around the South Pole there is practically
ne animal life, Within the =ame area
arotnd the North Pole there are year-round
residents, such as the musk ox, polar bear,
fox, walf, Arctic hare, reindeer, seal, and
walrus.

Down 2outh there is not a blade of grass,
Antarctica has few summer visitors and, on
Its rim. one pErmanent resident lives—the
emperor penguin, and in the e a few seals,

This ice aee affects the air over the earth
and the water of the ocean, and these, in
turm, afiect the lives of millions of people.

Haines, of the U, S5, Weather Burean, was

on his third polar expedition with me as
chief meteorologist. He had been with me
to the North, and on our first vigit to Little
Amerfca. He was assisted by George Girim-
minger, also loaned to us by the Weather
Bureadu.

The vanon [uaLris of  the earth are not
constructed as  asir-tight  chambers.  Air
thit is chilled by the frigid wastes of the
Polar remions flows toward the warmer at-
mosphere of the Equator, and the warm
tropical wir rises and circulates back 1o the
frigid zones,

The interaction of these preat masses of
warm amd cold air makes world weather.
To establish long-range forecasting, it is
necessary to kmow the conditions existing
at the poles, as well as in the inhabited
countries.
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THE “FLOYD BENNETT COMES TO LIFE AGAIN AFTIR FIVE YEAES “ON ICE"

The now shovelers are dipging tonnels and trenches around the plune sn that the mechanics

can walk under the wings prd around the fieelage and work on the motors.
[se Ellustration, page 447),

the tunnels ivom drifting sDow

Tarpauling prrotected

The Benmaetf, nomed for Admiral

Byrd's horoic companion on the Necth Pole L'tLl_.r.hl. wis luter brought back to the United Seates,

Therefore, In addition (o the routine ob-
servations of lemperaiure, pressure, humid-
itw, and the surface wind direction and
velocities, Hainee and Grimminger spent
much iime studying the winds far above
the  canip.

A hydrogen-filled balloon, sveral sizes
larger than the toy variety, was liberated
and its ascension was followed through the
telescope of a theodolite, Thus it was paos-
sible to plot the path of the ballson on a
chart that would show the direction and
velocity of the wid., OUne thousand sepa-
rate runs were made, This was cold work,
for the sighting had to be dong outslde,

A SPRING DAY—a1 DEGHEES RELDW

Cur Autogire was used. for upper air nh-
servations, FEarly in the spring on a day
when the temperatune registered 61 degrees
below zero, the avintion unit completed ad-
justing the rotor blades on this aircraft.
It was cold business, huot the meteorologisis

and the pilot, Williom McCormick, were
eager (o gel the plane info the air, and the
aviation crew succeeded.

McCormick carried on the plane com-
plete weather-recording apparatus, For a
lew thousand feet pbove the surface, the
temperatyure rose rapidly, and it was often
much higher than that on the surface, once
= much ag 45 degrees higher.

These fights were mnde successfully for
a month. Then on one sad day when Mc-
Cormick gol inlo the air be found the
Adtogiro unmanageable: It wns impossible
for him to land without craching, As the
plane crumpled, his lefl arm was snapped
ahove the elbow and be became uncon-
scions.  An alarmed camp untangled him
from thi wrecknge,

Bill didn’t mind the loss of the use of his
arm nearly so much as he did the lass of his
pliné, Loater the tail of the Autogiro was
found to be full of snow, and thus it had
been thrown out of balance, While it lasied
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These sleck, f=h-eating animals basked in the sun within a mile of camp.
betweren a seal and o4 man,
Seals, Uke whales,

womme “wction” shots amd tried to {orce a “Hght"
animal pugnacioug enough Lo play 12 part

IN ANTARCTICA

o Aymd Spiar
TWO SHIERS ENJOYV THE EXPRENITION'S FAVORITE SPORT, PLAYING WITH SEALS

tirn Expasisbign

A camiraman wanted
bat pever condd find an
rii=t breathe. In whinter they keep

halez open o the lce by gnawing continuonsdy (see fext, page 442, and dhistrelion, page 2470,

the Autogiro was the object of some gol-
natured razzing by airplane pilots. Bowlin,
f'—1|';-r_'c|.'.1ll'l..' referred 1o it as the “tired wind-
mill” and the “galloping merry-go-round.”

O in the fall Bowlin and Bailey went
off their course in thick weather and made a
forced landing, They anchored their plane,
put up a tent, cooked 4 meal, and waited
for some one to find them, It wis a long
walk home.

I went with McCormick to look for them
Mnpe, with good luck and an eagle éve,
sighted the plane miles from where we ex-
pected it to be, When we landed T found
them in their sleeping bags. Bowlin poked
his head out; then I heard him woking up
Bailey, “Well, Il be damned,” he said,
“we womld be rescued by that cazy cratel ™

But that “crazy crate” landed many
times where none of our planes could have
made it

In spite of the losa of the Autogiro the
aerological soundings of the upper air were

continued by special {lights and on all the
exploration flights by means of an instru-
ment automatically recording temperature,
pressure, and humidity.

THE TRACTOR UNIT SETS OUT

When we ascertained that tractors could
travel at almost any temperature the spring
trall preparations were speeded for nn early
departure. The zun had returned 1o Little
America for & little more than one month
when on Sepltember 27 a four-man explora-
tion unit set out from our base camp in a
Citroen tractor under the leadership of
June, with Rawson as navigator. I had
discuissed the plans for this trip by radio
and approved them,

Rawson kept the compass free from the
magnetic disturbances of the tractor by
lying with his compass on one of the trailer
sleds from which all iron had been ex-
cluded. By lighis on the dazhboard insitle
the cnbin of the tructor, Rawson could
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blink steering signals 1o John H. Von der
Wall, the driver.

Petersen, radio operator, also rode on the
rear sled with Rawson, and, at quarter-mile
intervals, registered on the ﬂrﬂg;r metor, he
would jab a little orange flag into the snow
to mark the homeward journey. June was
to male certain that the trail ahead was free
from crevasses and dangers. This was
strictly piloneering, for tractors had never
made good on the long trails in Antarctica.

The Tractor party had a load of about
3,600 pounds of man food and dog food for
the Marie Byrd Land sledging party which
was 1o follow.

The first purpose of the tractor journey
wis to enable the sledging party 1o go far
afield.

Substantial hases were laid every 33
miles, and a ton of provisions was to be
left finally at Mount Grace MeKinley, the
objective of the tractor, more than 230
miles enst of Little America,

Second, it was o pick a suitable air-
plane landing field in case it should become
necessary to use such a field on any of the
contemplated esstern Aights.

In places the surface became so rough
that the party neatly had to abandon part
0f the 8,500 pound load, Sastrugi, the
wind-blown drifts characteristic of the sur-
face after a blizzard. were often 10 feet
high and so hard that the tractor conting-
ally bounced and clattered, tipping from
side to side as it forged over the sniw.,

The weather was extremely cloudy; the
sun shone only two or three times in the
course of the trip.

Az they progressed farther eastward they
began to :;J h. By the time they reached
the location for the depot cache, 173 miles
from Little America, theodolite angles on
the peaks of the Rockeieller Mountains,
visible more than 43 miles away, showed
their own pasition to be considerably above
the highest of the peaks, or approximately
3,000 feet.

At 207 miles they were mprisoned by a
bilizzard that held them for seven days, and
il took them more than a day of steady dig-
gmn to extricate themselvés. Under way
again, they sighted Mount Grace McKinley.
Their estimated altitude by atmospheric
pressure was close to 4,500 feet. The;. had
gradually mounted a vast platean that ap-
peared to be gently rising to the south and
to the east,

THE NATIONAL GEOGRAPHIC MAGAZINE

To the north it fell off guite rapidly in a
seried of long tongues to Arthur Sulzberger
Bay, mapped from the air on the Arst

[LICTL
NEW PEARS DISCOVERED

They finally reached their objective and
thus were first to set foot upon Mount
Griace McKinley.

From the top of the highest peak they
saw for the first time peaks that had not
been visible from the nirplane five years
hefore when the region was first discovened.
Rawson took solar and star observations.
The latitude of this mountain, the maost
southerly sighted by the airplane on our
flight of December 5 1929, was found very
nearly correct as plotted from the aerial
photographs, but was west in lungitude of

the plotied position.

The tractors had proved their practica-
bility, The discovery of this plateau was
surprising. We had photographed Mount
Grace McKinley from the air but had not
been able to spot the platean from the

photographs,

FLANTES FOUNRD IN AREA THOUGHT BARENEN

When 1 flew back to Little America from
Advance Station, October 12, T found the
Marie: Byrd Land party impatient to go.
Encouraged by the reports of the tractor ab-
servers, they could not resist starting a day
ahead of schedule, and an October 14 this
first major field unit got under way.

Siple was leader and navigator, Drivers
of the three teams were Alton Wade, geolo-
gist and radio operator; Stevenson Lurnr.
our supply officer; Olin ). Stanclifi, pho-
tographer and in g-:m:-mt charge of the dogs
and transportation equipment,

The first week doft surfaces and beavy
loads bogged them down so that, at best,
they could make only four or five miles a
day, However, after a hlizzard that hard-
enetd the surface and a radical cut in the
weights of thelr loads, they were able to
reach Momnt Grace Mckinley a day ahead
of schedule, which was well, since they had
far Lo go,

This party, with more than six weeks of
continuous work in the field, had no time
to spare. They studied the region’s geol-
cgy  and  possible  minernlogical - value.
They established magnetic stations, Daily
they radived weather conditions 1o Lil,!,lr_-
America.
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A FEW TWIETS OF THE ""PROM

Thiz famaus ship in which the Admiral and bz men few 1o the South Pole wilh necs
the Ro= Shell loe, burded o the soow, when the Bt espedition hastily satled e home
Homelio pod AdmEnl Byed (right) examine the pluns

-r
™ |

Foagndlit lian

Bl Anfanit

AND THE “BENNETIT S MOTOR STARTED WITH A ROAR

ueily left an
_ Here Hill
Behind Bowlin hangs pard of the Larpaclin

that ket =now from fitling Lhe tunnel (soe iDustration, page 444 ),

An abundant series of snow dnd rock (st
samiples wias taken aseptically for bacterio
logical study, while more than two dogen
different species of Hcheéns and mossgs were
discovered covering the exposed rock sur-
faces of the mountaing.  To their wmaze-
mient the men Tound that in some places the
plant life was so luxuriant that they actu-
ally haed v scrape away lichens while follow-
ing small veins Lo study the rock structure.

irilliant splotches of scarlel lichens were
daubed like red paint over the
Patches of greon, white, gray, and the domi
nant black conspicuowsly added a friendly
Loich Lo Lhe

LK Il'.--

Arren scenery, and gave prool
that life has this tremendoas power of sur-
vival. These small plantz are frozen most
of the yeur round with temperatures that
range as low as 70 or more degrees bedow

gero, butl still In a few hours of sunlight
during a week or o each year their tem-
eratune = ristd above Drecding, In that
briel period they grow enough Lo mainiain
their hold on the rocks.

Up on the summits of thrée of the peaks
visitidl were hird rookeries of both the
cnowy petrel and the skua gulls,  This
was another surprize. We had not thought
rokeries would e <0 (ar south

THE HESIUTHRECTION ) ANTARCTIC LIFE

Uccasionally the party found ponds
which, though they were frozen at the time,
had evidently been poolz of water in the
recent past, tor pieces of algse were 1m-
prisaned m the ice, Some of this primitive
flora was chipped out, and after it was
brought back to Little America and thawed,
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THE “WILLIAM HORLICK"

THE NATIONAL GEOGRAFMHIC MACGAZINE

L B} Antarrtfe Expeliilon
CROSSES THE ROCKEFELLER AMOUNTAINS OGN ITS WAY
T MAKIE BYRD LAND

Heavy fogs hang over thi region in Inte summer, but by taking ndvaniage of occasional clenr

davs observation fllzghts could be mode.
arctica’s mbdsammer,

the microscope made an astonishing reveln-
tion. There, swimming before our oves,
were thousands of microscopic organisms.

They had endured temperatures of 60
and 70 degrees below zero in an encysted
stage, only to spring to life again within an
hour after they had thowed out, ready to
ciarry on their life functions,

Perhaps some of these tiny creatures were
swwought to the Antarctic on the plumage
anil feet of birds. Others may bhave been
Llown there with the dust of the upper
atmosphere; shll others may have existed
there for thousands of years, We will try
to find out.

Throughout northern Mare Byrd Land
the mountains were thrust up along the
line of ¢rustal weakness supposed to extend
from the Andes of South America along

Thiee vovage wus mnde on New Year= Doy, 1935 Ant-

the Paciic coast of Antarctica io New
Zealand, But these rocks do not appear
tn be of the same composition as the Andes.
Apparently the Edsel Ford Range was up-
lifted at a very early period in the earth’s
history, anid antedates the Andein uplift,
Then glaciers eroded the region, At ope
time the ice sheet covered even the tops
of the highest peaks. Traces of minerals
were [ound, incluoding galena, pyrites, amd
molybdenite,

At the farthest point they vizsited, Siple
and Corey found an extinct volcano badly
sculptured away by the lee, but more recenl
than the surrounding rock sbrocture,

[During November the perty visited aboud
dighiten  different penks or  [ormadions,
Siple and Corey sirock north and - east
among the myriads of peaks that appeared
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MEET IN THI

THE SCIENTISTS

I wepiy
gather (Teft to
B lack, cvil -|T
Muorgan, geclopist; L
bhom; Arthur A J-".':hn. asststant plysicls
Iaxidermist ; Guy. Hulcheson, rmdin pngineer |
Polee, artlst : (standing D, Loai H
1. Storreit, hactoriolos=

Tohn N, Ty
uin A

1
IMEnT

in that direction, Wade and Stanclifi, ex
ploring to the narth along Saunders Moun
lain, lost much of their gear and dog Tood
down a crevasse in an upsel that nearly cost
them their Hves, Siple and | orey hkewist
nad crevacsses adventures: onee 1L ook them
miore thain five bhours to r1.1r1'|'4'- .||| their
belongngs hanging precipitously in & hole
nfter on ice brdee hod I|l||l.|. .|l.1..1_l,' be
neath thei VEANY =ler] e

On the return [ rTEY the Mari li:'.'r-i
party visited the Rockeleller Moun-
af Scift Land where they correlated
thisir work to the east with the recurring
,-_"T.:ITJI'I'_' S ETIC 'I'n"l'-l" MGt 3Ins

Here a rookery of snowy petrels was

-] [
1.an0

LA1NS

ET1IiTE=
|||I| » LI

g

ICE ALE

[ HALL TO MAIPF

hratwhe: of saenve were stodled on
chlbed ranli
I_*E._-.i.. HIIT), foed]oarisd
Thoniy | Proulier, seidnp
oy

H. Walte. | roadd
Willlam . Haimes, smilor meteorologis:
I-llllnl!.ll|
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OUT THE RESEARCH FPROWGRANE

ml HBvrd Antarctle Expedition, Here
Litom F. Wade, menlogist ; Richard B
vim k. Hromhafl, phy=ic I L tunrien Ly
el A comymand --l the expeds-

pnenr | Alton A Lindsey,
Phavid |

I||- by | R |

LEir. ET

midlival afficer; 1. Earle B, Perkine, poo]igi

covered nol far from the site of the plane
Virpinie, wrecked om the firs AR TR
While Siple nnd bis party were In cump
silvagee party: from Little Amenca wrrived
hiw dine team to bring ek the motor from
this plane that had crashed there five years
before, [Duke Dane led the party, while
Maoody drove a team, and Faul
I 'I'.'!l:'.r|'|!l'!'1. M)
semble the motor,

-\.l'|II|'--'!
1.:'|.'|.'=r'|_ II.. I:llll I|-|I-; '_I'-'l

["..’lir'|| them to disas

[V FIELLD PARTIES HEAD SOLUTIHE

seventy-seven davs after the "-[ irie Byrd
I and party left Little America, they re-
111 '|:|1 happy with thei '-'.||||'.||||- sctentific

notes in this previously unstudied area.
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= Byid Amiarctic Kxpeditain

AlC L'J_"]?_"L”I'_']-:._, WHO WAS INJURED IN A “CRACK-UP." TALKS WITH HIS MOUTHER

BY KALDHDY FROM

The pllot of the Autopiro hroke his

an accident in landing one windy day (see text, paxe 444,

HIS OAUNK

arm above the slbow when the "“tired windmill” mel with

The regular wedlly hrondeasts gsoakly

origivated in the radio shack, but when Bill wanted to talk with his mother, who lived in Lanidowne,
Penmsylvania, a wire was stretched to his bed' In the Science Hulkding.

Un October 16, two days after the Maorie
Byrd Land party had started eastward, two
other major field parties headed to the
arrith,

The Queen Maud Geological party, led
by Chuin A. Blackburn, a topographer of
the hirst expedition, was to study the genlogy
of the Oueen Maud Eange near the 150th
meridian of longitude in Marie Byrd Land;
while the Plateau party, consisting of Pete
ivemas, Ervin Bramhall, Charles G. Mor-
gan, and Bud Waite, set out for the Polar
Plateay with the hi-.n':..' seismic optfit to
measure the thickness of the polar ice cap
and also to measore the earth’s magnetic
ield from the same stations.

Dir, Bramhball, physicist, did the magnetic
wark: Morgan, espedition geologist, the
seismic work., These twa were co-leaders,
Liemas had command of tractors and Waite
hanclled the radio (<ee illustration, page
425). Six dog teams with seven men trailed
out over the Sheli Ice to the south, w be
gonie for nearly three months

The dog teams were supported by two

tractors that set out an the trail a few days
later. These tructors carried the heavy in-
siruments af the Polor Platenn party as
well 45 arreat portion of the man fosd and
dog rations. For the first 220 miles all went
well, but at this point the crevassed region
that caused s much trouble on the first
expedition was reached. We had believed
that a trail for the tractors lay to the east-
ward, but after several days of search both
cast and west, no safe path could be found.

This was a severe blow to our Plateau
party, lor without the aid of the tractors to
a point farther south they could not hope
o miake the plateau before their dog food
wave Ol

The only alternative waz to divert the
Platean perty to the new Marie Byrd Land
plateau, which would be nearly as good a
fiedd nf study as the Polar Platean,

Finn Ronne and Albert Eilefsen, drivers
of the Plateau party’s dog leams, were now
assigmed to support the Geological party,
and this new combination pushed on rapidly
to the south with heavy loads, Blackbumn
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EXPFLORING

AGMIRAL BYRD WAS IN
ALRPLEANE, TWO

ONE

Hut the (pmilar smil
[nvisibyle Phe expedtbim bromdons

ticn uied going honu

was geologist of the party as well as Jeader,
and he had with him Stuart 1), Paine, who
served as navigator and radio eperator, and
Richard 5, Russell, who hnd chares: of the
suppilies and the ying of the trail depats

Phe three teams were tied tosether i
tanlem ns a precaution in crossing these
hidden pitinlls. About 403 miles out a
crevasse brudee, weakened by the crossing
of the leading team, gave way as the second
onge was crossing 11, For seven hours these
three men strogitled with the dangline lodd
Ume man was lowered on a rope, the sled
wits unpacked, and its cargo hoizted piece
by piece. The entire load of instruments
nnd precious food was saved. except for
Abaout r.J”:'p' |'Ill':lr'|l:l- of dlog food (see [
444 Several times the party hai BSOS
almost as narrow 08 this first adventure.

Is there any wonder that the leader of an
expedition gets gray hair when he is con-
stantly hearing of such thines over the radio
irom five or s1x separate parties in the field?

Forty-two days alter their start from Lit-
e America, the Geological party reached

Ve N

T0OUTH
ISTANT
Al matnserpl imadicil

stubdbo wis
Iremselves, for i waz kegt i operation aboord ship and in New Zealind. tramsfieres] (o the ket

ANTARCTICA 453

yvil Antarile Espmbiriin

FIE LD

Y RADIO WITIT 51X
SIIFS, AND HIS NEW

CAETIES, AN

LURK OFFIC]

fwlkiner b an
the etiorers

rase the Admileal |

1 meich travels] g

that in )

their base at the foot of the Oueen Maud
Eanee, where |.i|I_':|,' cached food and -.|_|||;|'|:'|;'-:
tor their réfurn journey

'HE WORLD & BITTEREST

WikDis

FACTMNG

SO0ME O

Thit outward journey had been made in
the face of sone of the bitterest winds in
the world, Because of cloge proximity to
the later-discovered plateau, 1o the east,
LReY were .':[l!]'.i.lt-.'l[h' catighl 1n the down-
draught of eold qir l-'.'.'i3|l_=;' {FOEm }|i:_l'!'||:-|'
aliztudes onto the Ross Shell lee.
times the velig ity of the wind reached more
than hity miles an hour, and many of their
dnys were toriure,

Ihey first encountered rock at Supporting
Party Mountain., It was a dramatic mo-
ment for them when they found the cuairr
and note left on the summit by the Geologi-
cal party of our first expedition. A second
ascent was made the {allowing day to com-
plete the survey work.

I quote from Blackburn™s . trad]l dinry
“A faceted |.:I.']|i.rr‘ [ound on the summit

=TI
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FIOR A FLIGHT OVIER

Diuring the fiving scason, the plane carried sufficient soopliss to last the crewr two monihs in case

of 1 foroed Jnndinge far from Little Ameerion

L he equig
tedies, sleeping bings, clothing, akls, and navigating instruments.

§ Wi 0
LI =R L ELTS

Every article pat in the plune was

ITLETEL ks Es || iil FILEENRE. finmte

carelilly welghed to be sore the load waz within the Timil

and other foceted and striated anes not far
ow indicate the entire peak wias once
over-ridden v the ice, Lichens were also
found on the summit,”

Turning westward they crossed the icy
mouth of the Leverett Plateau and reached
the east porial of the Thome Glacier; a run

uf 23 miles, where they began its ascent

CREYASSES WHICH COULD

UUEAN LINER

s ALLECY AN

Marching =teadily southward they rose
approximately a thowsand feet a day, the
first hall of the climb belne over erackad
and rippled blue e, Several times they
attempted to cross to the west side of the
placier, but each time the chaotic muaze of
pressurg ridges and crevasses which runs
the entire length of the Thome balked 1

In one spot they threaded their way
along narrow ice ridges which fell away to
bottomless pits on gither side. These pits

revissed on a menntic scale, resulting

U el
from i constriction in the glacinl channel.
vavew Y ork office bulldinge could have been
quite easily dumped into one of these

chasms with enough room for a good-sized
acenn liner,

Fhis upheaval was o sngularly impres-
sive sight, nn exhibition of the ponderous
forces at work everywhere in the Antarctic,
The recent glacial periods in North America
must have displiyed something of the same
grandeur and awfulness now found here at
the ot m of the waorld,

Eight davs after leavineg the Rozss Shell
[ce, the party halted a1 an elevation of 6,100

feet in 867 538" 8. —210 milex from the Pole

I'hese sediments ran
the level of the camp to
Here was ample reward for

of sedimentiary rock.
practicaliy from
the sumimit,

i Eeolorist

WHEN A S0UTH TOLE SUBUREB WAS

aEMTTROPICAL

In the moraines they passed many hours
picking over the fragments tumbled from
Lhe mountiinside. Imovariobly these fnds
included ' plant fossils, leaf and stem im-
|'|'L"~:i s, coal, and lostlized wood,
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CAMFPFRAMAN

P oviea™ reencd three times o week
shown once, they were Tun throwgh
iire near the new mess hall

FETERSE Ny, AT

WrETE S

Here, at the mast southern known moyn-
tain in the world (except several hali-sub-
merged ridges o few miles to the south),
sciircely 200 miles from the South FPole,
was found conclusive evidence that the ¢li-
mate in Antarctica was once temperate or
even subtropical.

This party had experienced hard going
for 690 miles, but when they found scome
fossilized tree trunks that alone repaid them
for their arduous stroggle

The empéeratures while the party was
at this mountain rose not more than ove
degrees nbove ZEro, and thal
at the beioht of midsummer! What low
temperatures, probably a hundred below
zers or even lower, must be experienced
during the middle of the winter night!

For three days they encamped there
wailing for the wind to subside. Bul naot
once did it let up
n trade wind it swept oul of the southeast
cold and frigid, hampering the geological
work and making a venture outside the tent
miserable;  Finally, despaiving of a lull
they donned furs and their heaviest cloth-
ine and |'1--__-' i the ascent of the mountam
Graduoally, as they neared the top, the wind

AGE IN

RADID OFERATOR,

Aller the expeditizn’s 97
riin ANl Apmin

and stncked boxes of film formed |

With the '}'.I':'F-ii.--h':'ul_‘ oif

ANTARCTIUA ;

mr
Ll
|

.".."I.

i Iil.-l l|- LEFERL :. FHVEIRE
SELFCTS THE EVENING S FEATURE
enmplele films had. been
The film =storehouse wis a cave dug in th
watlls,

decreased untdl on the summit, a
mately 5.200 feet n
quite calm,

Below them I'u':l,'
sireaming around the
around their camp. The summil wis evi-
dently above the down-draught from the
interior. To the south lay several almost
suhmerged ridges, and, beyoend, nothing but
flat, dreary snow stretching onward to (he
"ole and forther. To the east and west no
mountaing were visible, They were well to
Lhe north.,

And f{ar away, reflecting the golden
beams of the afternoon sun, was the Devil's
Rallroom, described by Amuncsen on his
polar journey. Needless to say, there was
an uree to go on Lo the Pole itself, which
thev could bave done had they prepared
for it. But their work lay in the mountains
which, -u':'x-nI:'I'-.l:u]E-:. were more impartant
than reaching (he

On the return to camp, Blackburn made
| ul,--.:||_|q1|_,|,|, cross section of the sediments,
a task of great value. While retracing thet
way down the glacler, they made
with mountanins at 14 different locations,
EIVIDE Bn excel

| Approx-
wove sea level, it was

the drift
mountmnside and

II.I|J'r.l.I ot o

Contacts

ent knowledge of the geo-
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A DOG TEAM WEAVES ITE WAY THROUGH TREACHEROUS PRESSURE EIDGCES AND
CREVASSES ALONG THE TRAIL FROM SHIPF TO CAMDP

logical structure of the Thorne Glacier re-
picn. Fourteen triangolation stations were
estnblizhed 1o survey and map.

PLANT LIFE'S FARTHEST SOUTH

Juat south of ltitude 80 decrees the men
camé tpon the most southerly recorded
plant life, tiny primitive lichens growing on
the northern exposure of a mountain.  Far-
ther north, near the foot of the glacier,
large guantitics were found. But here o
86 was the most southern permanent life in
the world, =0 far as is Known,

Growmg only when the temperature rises
to the melting point, it completes its life
span under  the mest  mgoroes  clrewm-
stances.  For only & week or so in mid-
summer it this latitigde 15 the sun wiarm
cnough to meit the snow,

Life 18 so difficult and the environmen
< hostile that they grow no larger than the
head of 4 small pin, Without a glass it i<
almest impossihle to make out the individ-
ual plants.

A YOLACIER” PROVES T0 HE A PLATEAU

Back at the portal of the Thoime, after
13 days on the glacier, the party climbed o
mountain close by and made the interest-

ing discovery that the Leverett is not a
glacier, bul a vast plateau which stretehes
eastward (o the horizon, broken only by o
few ice-ridden hills and ridees, and south-
wiurd to the base of the P'olar Plateau escarp-
ment, They also discerned that the es-
carpment swung slightly northward, de-
ireasing in height and probably merging
with this newly discoversd plateasu farther
to the east,

Returning to the mountain base, the
parly picked up sapplies cached there on
the vutward way, and with 450 pounds of
precious geological specimens, notes, and
scientific data they set out for Little Amer-
icd, 5328 miles away. Withou! any extra
cifort they thade the journey in 19 days,
three nf which were spent in camp. This
makes their daily average nearly 35 miles
for each traveling day, or about 270% miles
per day for the entire trip.

The work and plodding of the faithful
husky dogs made the trip possible. Paine
hud a leader, o large black and white Lab-
rador, whose performance was equivalent
to that of apother nuin,  Throughout the
entire trip, save for approximately a hun-
dred miles; he led the wuy without @ man
skiing ahead.
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Theriegrapl by Churles €0 Mivgan

SNOW EDDIES, WHIRLING ARQUT NMRAMMALL'S TENT, KEFT DEIFTS TROM SMOTHER-

ING

Never before has a major field party gone
south with a dog breaking the trail. Jack
the Giant Killer also picked the wiy
through many crevassed arens and followesd
a compass course without swerving.  Dogs
«till are the infantry of polar exploration.

The party returned in superh physical
contdition, after traveling more than 1,580
miles by dog tedm,

RADIN'S PANT IN THE EXPEDITION

In the Antarctic there dre no telegraph
lines, no ship or tmin or air mail, no tele-
phone svstem. There, in the field of com-
munication, radio is supreme,

By taking full advantnge of it, we gave
safety insurinte to the field poarties that
warranted my letting them go farther afield
than 1 should have considered otherwise.

Ome day in the spring al the height ol
our activities 1 was able to supervise
(thowgh 1 rarely exercised this super-
vislin) six units doing field work, an air-
plane in flight mapping distant mountains,
my two ships, the Begr and Ruppert to the
northward, and my office in New York
City.  The Geological unit was more than
600 miles from us by trafl and the Marie
Byrd Lund party more than 460.

IT DUTHING A HBLIZZARD (kN

AMANIE BYMD LASD PLATEAU

Twice while exploring from the air in
the William Horlick | reéceived a query
from a trail party and radiced back in-
strpctinns,  This is an eloguent testimonial
b the work done by John Diyver, chief radio
eneineer in charge of communications, and
his amssistants, Guy Hutcheson and Bl
Whaite, and communications operator Clay
Hailey.

While Bailey handled radio communi-
cation with the States, Dyer, assisted by
all the other radio personnel, was respon-
sible for the engineering of the radio broad-
casts.

Murphy, who also wrote all the expedi-
tion news dispalches, was in charge of the
broadeasts and planned the programs,

Ours was a very much-travieled broadeast
studio, First, on the Jfucoh Ruppers i
crossed] the Pacific Ocean to New Zealnnd.,
It was still on the Ruppert during her ad-
ventures in the unknown sens and it came
finally 1o rest in & small shack under the
snows of Little Amwerica,

Hroadeastine would have been easior hail
the hardy explorers been gs courngeous in
front of the microphone ns they were in the
prezence of danger., Knees often shook and
voices stammered, There was not among
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These mountalns along the vast lee eiver weree redilish, gray, and] brown
Palise was naviator of this Ouesn Maud Geological party, which sledged
up the ice to the zouthernmest mooniain, the farthest point =outh reached
The men expliored new limds, for no ane had pre-

by the expediticn.
viousdy Laken this route,

us g single actor, nor did 1 select my men
for their singing or other musical abllity.
We simply tried to tell of adventure in
the making, and we are grateful 1o the
millions who listened in. Through the
Nattosal Geocrardie Macazixe | wish
to thank each one of the listeners for their
patience and interest in our undertaking.

ANNIOUS THE THRACCTOHS

The original Plitean party had consisted
of four men, each with & nine-dog team
Their plans had been frustrated, however,
by the inalility of the tractors supporting
them to negotinte the crevassed region 154

AlOMENTS WITH

Fhhteereph by Richee] & Rewefl. §i
“HROAN PIPEST TOWER ADOVE THE MIGHTY THORNE OLADTER
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miles gouth of Little
America.

Men on skis, dog
teams, #nd airplanes
searched in vain for
a possible pateway
through the honey-
combed pitfalls.
Charles (. Morgan and
Dir. Ervin Bramhall, co-
leaders of the Plateau
party, added ther
femis o the Gealogs
ical pirty. They then
joined Pete Demas and
Jo Hill, the drivers oi
the tractors, who were
accompanied by Buod
Waite. the radio operia-
tor for the umil,

It was =till hoped
that the Tractor party
might be able o work
inrther south than the
creviasser] region  that
had barred its path,
The tractors turned
east from the 173-
mile beacon with the
hope of escaping the
OMOipresenl  Crevisses,
but their story of the
entire summer journey
i= 0 continuous mght-
mare of crévasse pit-
= falls,

The jarring wibra-
tion of the heavy ma-
chines shook open
crevasses in country
that appeared to be en-
tively free of theselurk-
ing dangers. Usually
the crevisses opened by tractors were not
more than two or three feet wide, so despite
these breath-taking moments the party
continued toward the plateaw to the east,

(i November 10, suddenly the leading
tractor lurched backward, sinking inta the
sipuare shoulders of a creviasse untll the
<kis and engine were higher than the
cab.

Toma of snow broken from the erevasse
roof resounded with o swishing roar as it
rushed into the depths below, And for o
minute that seemed as long as eternity the
tractor quiversd and shook until wedged
between the yawning walls,
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Bramhall hod been standing on the side
of the tractor, giving compass direchions
ty Demas, the driver, und he yvieldid to his
first impulze to jump clear; but Demas
wis captive in the cab, scarcely daring to
hreathe for fear 4 slight movement would
send the heavy machine tumbling 1o the
bottomless depth below. The second trac-
tor halted so that its vibration would not
add to the danger,

As soon as they were able to belp Demas
out of the maching, they seét to work con-
structing a runway 1o haul the suspended
tractar to safety by the second machine,
They cut snow out beneath the front skis
until the machine settled to a more even
keel, and then pulled it out with tractor
N, 2, which was able to get around the end
of the crevasse,

DPespite the constant danger, there was
no peglect of their scientific investigation.
The party had climbed to an elevation ol
1,900 feet on the plateay to the east, and
at stations averaging not mive than 20
miles apart, hoth Morgan and  Bramhball
carried out their full program, which took
nearly 24 hours at each station.

MAP MAKING WITH THE Al OF
DY SAMITE

Morpgan was measuring the thickness of
the snow and ive beneath them. HHe would
set off a charge of dynamite on the surface,
which started a vibratiod that reflected
from the underlying strata of rocks and
was photographed by an amplifying recored-
ing device through senaitive Geophones. He
will be able. when his data are worked up,
to plot the contour of the land beneath, irre-
spective of the great depth of ice over-
Iving it.

In the meantime, Bramhuall, after estab-
lishing his position by sun observations,
would run a series of magnetic ohservations
eo imtricate that they required hours of
continnous instrumental readings.

Several times the party was delayed for
days, searching for i safe passage through
a labyrinth of lce fractures.

(e tractor had to be abandoned after
a burst of speed acrws o precacions
CTOVaSSE, '

They came into the 130-mile depot, on
thit eastern trail, December 1o, with o sigh
of relief that they were once more on Q
known rcoute, free of danger. Here, as
stated, they had a happy rendezvous with
Siple's party, which had been standing by
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to as=izt them had they been unable 1o get
pust those last crievasses.

The tractor took Wade's: heavy rock
specimens to haul home and, after many
trinls, on January 2 il roared into Lattle
America despite a heavy fog. As with the
other parties, all hands were in fine physical
condition.

In two months and g half they had trav-
eled mure than 920 miles,

TIIE FLYING SEASON OPFENS

When all the field parties had left, we
were free Lo concentrate our ¢fforts on
starting the exploration flights, Only from
the wir could we solve our most important
gedgraphical problems.

We had already made frontal attacks on
the eastern coast fine from the seaward side,
anid now we determined to supplement these
by flank attacks from Little America.
Owvershadowing this problem in importance,
howiver, wis the so-called continental prols-
lem—whether Antarctica was one conti-
neEnt or Wi,

Ro little of the coast Tine of the Pacific
Ocean and Weddell Sea, and of the interior
region between them, was known that ge-
ographers for many yvenrs have been spect-
lating on this problem. Some geologists
studyine the rocks from East and West
Antarctica felt that they were too dissimilar
firr the two regions to be united. Others
rénched the o dte conclusion. Some tidal
experts felt that the behavior of the tides in
the Ross Sea indicated a sea connection.
This view was supported by the great inden-
tations of the Ross and Weddell Seas with
their water-borne  jce  barriers  extending
toward each othés through the unknown
interior,

Until this problem was solved, geological
science could form no concept of the funda-
mental structure of this great area, and ifs
relntionship to the neighboring land masses
to the north.

Related to both these problems was the
uestion of the FEdsel Ford Range.

Did this range join the Queen Maud
Range to the souith?  Ihd it die out, or did
it follow the coust to Hearst Land and Gra-
ham Land?* These guestions we hoped to
answer in some measure by aseried of fhghts
to strategic points,

Exploring from the aic has always heen
my deepest interest.  What should 1 do
now? [ was still in bad condition from my
Advance Station experience and Dr, Potaka
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THE 'GEOLIGIRTS HETLHM

2k I__I'Jl:u'n Maud Bange i roup il Lattie Awmenen (ktober 14
later by the Platesu party that siaried on the same day,
crevarse weakened when Che frsl sled cressad i, geve way benenth the =cond load.

g
LE
had told me not 1o take any long Righls
Besides, was it proper {or me to ly when
should we have a forced landing far from
Little America, 1 should be a drag on my
companions when they would start wilking
back ?
THE TIEST CHANCE FOR FLIGHT

Good flying weather in the Antarctic is
VETY fare.  Seizing our st chance, we
launched the apening flignt November |3
Rightly or wrongly, I went on this ilight.
Ohir cour=e follvwed the sides of a triangle
One veriex of the triangle rested on Little
America The apeéx was approximately
midway between the coast of Marje Byrd
Land and the (Queen Maoud Riange, while
the third vertex lay in the southern moun
tiinz of the Ed=]l Fotd Range (=ee map,
pages 450-431).

The course recommended itself for thiese

reasons: [t would strike at the heart of the
white space holding the fate of the supposes
straits it would determine the trend of the

platean previously discovered by the Tractor
party; it would give some Indication
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igle the mich savied the danghing sled tsee page 454 )
fi- bendder, bl Muine, navimtor and madie opesibor, made the teip without secloes mishap,

MAGAZINE

e Thsrdd Amtatotie F TS BRI
POLTARDSE OF FPRECTOLUTS ROCkK
P94, hended soath, and whz jeined
MAbait N miles ot g snow Liridoe hiding o
Aller @ siven-
churge of supplies,

H-I_'.'.r” ||'|'|_ i

whether Marie Byrd Land is an archipel-
agro, o distinet continental mass, or a part
of the Anfarctic continent; and, mally, it
wolld bring the base line of this flight track
within the Imit of vision of the ploneer
castern flight of December 5, 1920,

The fight crew comprised chief  pilof
June, co-pilot Bowlin, navigator Rawson,
radio operator Bailey, and me, Leaving
Little America, we first ran down the
southeastern leg of the trinngle to the apex,
From this position our Queen Maud Geo-
lowrical party was to the southward, The
Tractor party was to the westward, and
Siple’s party to the north.

Al this ||-'i1|l- where the bell of crevasses
traversing the 81si parallel slithered off to
form i curiously arrested white shiripool
at 'L'I.'rh'l:f. '.II"|'|r‘.j'.'I'r|, tir b the foot of the
plateau, we [ound g defimite depression,
We sounded the elevation with the plane’s
altimeter—a trick we Ioter used to excel-
lent ncdvantage—and foond it to be only
between 400 and 300 feel above sea level,
nearly 4000 feet below the highest known
elevation of the plateau,



EXPLORING THE ICE AGE IN ANTARCTICA

463

D RAFE

Thologrmple bie Klckard 5. Russell, Jr.
BEEAKETFAST AT AN OVERNIGHT CAMP ON THE THORNE GLACIER

Dhirine the Jdle hours of the lupg winter night members of the eapedition put up the rutioss
for the sledping and trsctor parties that were to go out into the fheld us =nun as 1he sun refurned,
Euch ration contained just the right food for one man's mosl and consisted principaily of careiully
measnred portions of pemmicen, catmesl, powdered milk, butter, chocolaie, Lea, bacon, diehydrated

zpinach, and lemon powder

which they took, frofen, from the bag in front,

Paine and HBlodckburn here seem (0 R jds thelr dishes ol pemmican
gnd boiled with water In the cooker over e

kerpzene stove. They coubd melt snow in this outfit and bring the water to o bofl In less than ten

priinnries

From what we had seen, there was réason
to helieve that if the transeontinental strait
did exist, it must lie there, 1 was inclined
to think that it diel exist, June and Rawson
were of the opinion that it probably did
wot exist. We were getling at the heart ol
this matter, but we should have to do some
more Aving to determine the fnal answer

When we turned north, the snow surface
snon began to rise and we found ourselves
on 8 gradually ascending plateau, As we
continued morth, we found that this was
part of the plateau discovered by the Trac-
tor party.

We hit the Edsel Ford Range a little to
the east of Mount Grace McKinley, To
the left was Arthur Sulzberger Bay and
shead was Mount Iphigene. Sulzberger
Bay we found to be far larger than we
had thought

We were now above the Ed=el Ford Range
at gn altitude of 11,000 feet. We were
struck by the massing of peaks to the north-

east, It was asif a giant hand had strewn
them there like so many pebbles. They
streamed eastward as far as we could see.

AN AMAZING MOUNTAIN DISOOVIERY

[ wus amazed, and in that moment ]
realized that I might have to change my
whole conception of that area. We had
thought that the Edsel Ford Range ran
north and =outh. We had ==en it and pho-
tographed it from the northwest. Bot our
eyes had betrayed ws. Tt now looked as if
the range ran east and west and possibly
connectad with the moontains of Graham
Land, which, in turn, are thought to he
a continuation of the great Andean range,

i this were correct, then what we had
discoversd and photographed on our first
expedition was a cross section of the range.
In ather words. we had zeen the mountain
range from (15 end and not along its length.
Now we should have to make n flight to the
eastwird to check this trend.
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A BCIENTIST MEASURESR THE THICKNESS OF THE SHELF ICE BY DYNAMITE

Small charges, Luried several feet, were sel off and the tine Tor the sound of the exploslon ta
dracend to the bottom amd echo back to the observers was recorded by thiz seismopraphic instroment.
From 1hede figures the depth of the loo was calculated. FPrevioosly the expedition bad experimented
ant determined the speed of sound through the Shelf Tee. The depths of the water beneith the fo=
contid alZo be found in this woy, When the sound of the detomation regched the bottom of foating
jce, n fuint echo would be reflected from the waler and then o second nobse when i rebounded from
the ocean bottom. In some places only one echo would be heurd, in which case the Shelf loe was

aground on shoals or resting on izlands that protruded above sea level, ;

= il
O DA |'|".':||'|'||1_' II.'II' |'_|.:.' Richard 5. Risss]l. Ir.

LOOKING UPF FROM 75 FEET DOWN A CHEVASSE!

On the southern trail near the 350-mile depot {203 stalyte miles) this skedie hroke through a
W “heidge™ aml (ell dewn the deep fssure, Fortunately the dogs had alrendy crossed angd were
pble to keep the sledee from falling, A man was lowered by a rope to zalvage the equipment {ses
pne 4551,



EXTLORING THE ICE AGE IN ANTARCTICA

On all my thghts ol
exploration up to this
ane, 1 had done the
navigating. On  this
flight I gave the job to
Rawzon. [ found him
competent and conl,
and navigatling a fasi-
moving plane is not
easy wheretimechuanges
guickly and the mag-
netic compass is pot de-
pendalle. 1 knew |
could depend on Raw-
son.  Also June would
do well as fhght com-
mander, so 1 decided
oot to moke the next
flizht. In spite of my
bad physical condition,
ILwis nol easy to stay
biack,

To make the nexi
fhght on Wovember I8
1 dispatched & flying
crew consisting, noad-
dition to Rawsen and
June, of Bowlin, co-
pilot, Petersen, rudio
operator, and Pelter,
mapping cameraman,
They wete 1o fly direct
o Mount Grace Me-
Kinley and then due
eastward to trace the
Edsel Ford Range as
far ns gasoline  sap
ply and weather would
permil. AL 4256 p. m.
the Wallvam Horlick
was over Mount Lirace
Aekinley,

Every 15 mmmutes Rawson flnshed back
position reports o Little America, and on
a big map in the radio shack we followerd
the track of the plane. At 7 o'clock they
radiped that the plateau extended unbro-
kenly in all directions, [l had risen to an
altitude of 4,300 feet. as indicated by the
altimeter while skimming the surface. They
aless reported that a large new mountam
bearing slightly north of east had been
siehted on the horizon.

But a heavy clond bank was rolling in
from the north and east and they had to
turn back. They reported after their land-
ing that east from Mount Grace McKinley
the mountains back of the western face of

rvisstimyte.
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& Rard Amrnrrtle Exgediiing

THE SHIME DOCTOR MAKES FRIENDS WITH AN ADELIE

When the Bear of Qukinied srrived at Little America 1o take the expe-
ditlon home, 3 flock of the Bitle penguing waddied along the oo edie o
These birds, in contrast to their lareer cowsins, the “em
perors, | wirg resde in Anlacctica, are {ound here ondy during the summer,
fur they move north b winter (e Mlasteatbon, page 415).
petting this Dlittle fellow, wenes a fur-fringed parka

e, Hizghet,

the range narrowed down into o single line
heading slightly northeast at first and then
eradually bending more easterly and then
slightly southeastward,

Bevone this line of peaks to the north
they could see dark water sky, indicating
that the voast line parnliels in general the
axis of the mountains,

THE QUESTION OF THE STRAIT

But the t[i:r:f.l].uﬂ of that I'|.I."'|‘]T'I._":1'-_‘-'i|'.ll1 wE
dizcovered at the ppex of the triangle still
remained, D it mean the existence of
the strait?

Un November 19 Blackburn’s Genloeica]
party, penetrating unkoown areids 452 miles
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D Ryrd Aniarctsr Expeditiog

THE TRACTOR PARTY APPEARED AS MIRE CRUMBS ON A TANLECLGTIl, YET THE
THORLICK"” NEVER MISSED ITS “DATE"

Here the Morgan-Bramball caravan s epcamped on the ey waster of the Mardes Byrd Land
platest, The errlaing arpbong was alwaye able to locate cxploring parties by, careful navigation with

the Bumstead sun—campass, based on positions sent in by radio

The s of Eructors was esperimental

o this expedition, but i was aslonishing the way thev stood up under the roogh golng of ey tealls
{see pages 425, 445), The Horlick twice went oul to recomnoiter 3 rogte around crevasssd areas, and
on November 23 landed ab the teactor camp and took up several members of the Tractor anit to get

a bird's-eve view.

south-zoutheast of Little America, fashed
us an impariant hint by radio—the sighting
of what appeared to be high land to the east
of them. This indicated a plateau where 1
had doubted its existence. It was a point
in disproof of my theory, so 1 determined
to hasten the flight that we contemplated
to the eastward of Blackburn's party.

Weather held up flight operations for a
while, but on November 22, June, Smith,
pilot, Rawson, Pelter, and Bailey, with
June in command, took off on a 1,110-mile
ourney which carried them ultimately to
Intitude 83.05 5., longitude 119 W,

As they turned, Smith discovered in the
vicinity of latitude 85 between the 110th

and 115th meridians a cluster of ice-ridden
peaks, presumably eastern prolongations of
the Queen Maud Range, approximately 195
miles east of the longitude of the last
known peaks of that range. June and Raw-
son also examined the mountains. Tt was
indeed a lucky hind, since it extended the
Cueen Maud Range nearly two hundred
miles farther ecast than it had previously
been ohiserved.

The dight also afforded an excellent 1lhus-
tration of the perils of flying in the Antare-
tic. On their return trip, about 250 miles
from Little America, June noticed a great
mass of low-lyving clouds extending as far as
the eve could reach in every direction, We
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ALFALFA
Little Anercy

advised him by rodio that it wos still clear
at Little America, but that there appeared
to be a bank of cloud on the southern hoti-
L1,

Az s well known, when it becomes over-
cast there, snow and sky blend 1opether,
aned the whole region tukes on the aspect of
i sea of milk., [t 15 impossible: to distin-
miiish the surface from the sky, much less to
pick out & good place to land.

_| une opencd up the molors, and they set-
tled down to u rce with the clouds, Alreacy
loneg nrms of VILDOT Were reag Wing toward the
=88 i cach side of Lattle Ametica when the
plane popped over the northern wall of the
hank and came in to land. A few minutes
later Little America wis &0 enveloped in
clouds that it was i11||:n-'.ai.|-h: even 1o make
ol the abropt rise of the Barner clidf from
our valley a few hundred yvards back of the
camp. Apain radio was used (o advantoge

B v nearcile J__'i; S HTE
AMT FEED FOR THE "DAIRY HERD  WERE STORED IN THIS IcY “pLorFr”

Here Lhe men dig out the lelt-over sapiply', which they took back with them when the expedition Jedt

Edear Cox; legnming over the sock, had chorge of the dairy

Now a8 Lo what this fight brought out
regarding the probilem of the strait to the
Weddell Sea.

A few miles southwest of the depression
we had observed on the flight of the 135th,
the crew found a plateau rising to a consid-
erable altitude and rolling unbrokenly 1o
the point where the new peaks were sighted.

This proved that the only place there
could be a strait to the Weddell Sea from
the Ross Sea was the depression we had
found an our first flight, Was this de-
pression only a bight or bay of the Ross
shelf lee on the western miupin of the
plateau? Would deeper penetration prove
that these plateaus were one? At all evenis
the fate of the transcontinental strait now
lay in this forty- or fGfty-mile pap betwesn
the Slst and 82d parallels east of the 147th
meridian, This would mean another {light
o that gap.
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' Phertmoraph by K. B Heondhad
HERE, OGLO-FARHIODNED AND MODERER METHGDS OF ANTARCTIC THRAVEL MEET
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triving  to reach the (héen Maud Roenge, They were obfiged to turn esst amd then north

LIRS LCFIOENLELL LFFLiE III Ii.'l rs=an |i|. |..|_ |.'\-|| '||r|".|: ] . :I_II ||-| i..ll :':-il_lll |.-||_--.|'.|'__:.-_:: M ”II

the 150-mule depot atter tsin months 0 the field. The buskies and explorers returned to Litthe

America bale amd hearty after plodding 370 miles along the Edsel Ford Ronge to Balchen Valles

(S texd, padce 454, and Ty, Pliges $50=11,

THEY FOUND PLANTS (ROWING ON THE NLEAE MOUNTAING OF MARIE BYED LAND

Lo therr amaeement, e men Loand thel inosoame places the plamt Be was 2o hixurdant that thes

tualhy had to =3 i e lichens while ol .'.iri' mal] veins o =tn i Ehiee fock striieter H=
Hanm !:'I'-: Fraes Ol Scireed !i.'_':ll'r pwere daanbed ke red [UEETEL Ol the rocks™ (s bEest faiee 44%
Wiidde, Sinle, Corey, and Stancfifi (left to rhEht} compoded the castern party that ledt camp Octal

4, 1954, to sludy the pegion's geology and mineral content. On this sledging tolp rookeries al the
vy petred oml ==na mulls were also foned,
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N LONGER IF THIS MOUNTAIN A BLANE SPOT ON THE ANTARCTIC
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i fterd Anearcds Expeficion

A

Members of the first Byrd expedition to Little America discovered Moot Groce McKinley from

100 miles off on December 5, 192%, while alooard the Flovd Bennretd

Traclor par
Chtobeer L1, 1054
Land

On November 23, with June, Bowlin,
Rawson, and Petersen, [ took off in the
Willivm Heorlick o close the gap.  Agdin
I fear | pave Dir. Potaka some concern.

Just south of the apex of the trangular
course of the disht of November 15, where
we had found the depression, we headed
east, sounding the ice elevation by alti-
meter by coming down to within a few {eet
of the snow surface. We made a number
af these soundings,

When we turned north at Long. 140 W,
Lat, 81.10 5., we found that the surface
under us had rizen 1o over 8 thousand Teet.
To the south and east the ]'_IIH'II".'LII extended
unbrokenly and rising in altitude. On the
return wesl we soumded the northerm bor-
der of the area amd found that the eleva-
tion was uniformly 1,000 feet or higher:
Chur flight of the |5th had already proved
that to the northward the plateag rose in
nltitude to the Edsel Ford Range.

Cin the second expedition the

tv, comsistng of June, Kowson, Yon der Wall, aoid Petersen, Oirst reaclied and climbed L,
Fhe Wikiam Hortick dsed 8 i 0 control point for the aers) surveyvs of Marles Byrd
The mountiain was namod for the wite of Captain Ashloy MeKinley {see pagos 40

T und 446)

The results were conclusive. The long-
sooghtl stradt was nonexistent, Correlating
pur fignt data with the Geological party’s
discovery that the Leverett is a plateau. we
can now say that the plateay of Marie Byrd
Land probably rolis unbrokenly from the
south Pacific Ocean to that gengraphical
point we call the South Pale. It extends at
least 1,000 miles north and south and prob-
ably many hundreds of miles farther.

Antarctica, then, 15 one continent]

HESEWED ATTACK ON COAST LINE

With the transcontinenial passapé elim-
mated, we devoted our few remiining
weeks of the flving seasaon to contimuing our
attacks on the coast line. Unfortunately,
this area seems (o be one of the cloudiest in
the whole of Antarctica. Every attempi
wiee made was defeated,

On December 15 the flight crew, consist-
ing of June and Bowlin, pilots; Rawson,
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AN ANXIOUS MOTHER WAITS TO LEARN, WHAT DOES MY BARY WEIGH ToDAY?”

Dane, Sterredt, and Young lift the baby seal off the ice by block and tackle attuched ton tripod
The sal doubled its weight sguin and sesin during the firit fow months uiter birth, and will continue

I prow, though more tlowly,

for severnl vears (o come, Several bundred seals were branded o

their movements in the Bay of Whales might be studled (pee pages 442 amd 445),

navigator; Petersen, radio operator; mnd
Pelter, mapping cametaman, made our
longest thrust along the coast,

Jusat west of the Edsel Ford Range they
ran into huge masses of cloud, which forced
them to climb over 13,000 ﬁ:t't io gel over
the top. They cnntlnurd on well beyond
the northwestern edee of the mountains, but
finding no sign of the clouds’ breaking they
were forced to turn back.

Through holés in the clouds, however,
they wete able to get glimpses of the moun-
tnins and found, significintly, sea fce and
patches of open water just north of the
mountaing. This checked with the heavy
water =ky that had been observed on the
Hight east from Mount Grace McKinley.

A few days later Bowlin took the IWilliam
Horlick up in another attempt to photo-
graph the Edsel Ford area, to meet with
the same thick weather.

The season was now getting late and the
midsttmmer fogs and overcast conditions
hadd become nearly perpetual.  Reluctantly,
we were forced to conclude that our Bying
was over. With the greatest possible alert-
ness June and Bowlin had taken advantage
of flving weather, Whenever the weather
broke during waking or sleeping hours; the
ground and air crew were ready.

In spite of handicaps and bad conditions;
there wete no structural or engine or Toel
troubles, The aviation crew under June
was indefatigable. Sleep meant nothing to
them. It consisted of Bowlin, pilot, me-
chanic; Smith, pilot, mechanic: MecCor-
mick, pilot, mechanic; Boyd and Dhstin,
mechanics; Swan, airplane constructor,

Licutenant Commander Schlossbach,
. 5. N., Retired, who had been with Wil-
kins on his Arclic submarine expedition,
was ong of my volunteers, He took charge
of the Fairchild airplane after it was dug
aut, renovated this machine, which had been
under the snow for five years, and made
many successful flights with it

When we dug out the Flovd Bemiell, our
South Pole plane, the engine started imme-
diately a,l'u'!.' heing heated. The five years
uncer the snow seemed to make little dif-
[erence (zee pages 444 and 447).

JOURNEY'S END

With the airplane work finished, we
turned our attention toward getting reardy
for the arrival of the Ruppert and Bear.
The trail parties had not yet returned.

] must confess to pgrest apprehension
when my men were far afield among cre-
vasses, S0 1 was happy when all my parties
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i Avrd Actarctic Expeditein

SHUTTLE SEEVICE WAS A ITAZARD, EVEN FOR THE ICEBREAKER ''BEAR'

Although the bay e had altendy drifted awsy from Eleanor Bolling Bight, on the enst side of
the Bay of Whalss, mountainowes sectlons of the Shell Tee were likely to fall off and crush the ship
or cause waves strong encugh to dosh it sgninst the white wall. High tides especialby merehe=ed sach

danger

had returned, not only without casualty but
in good physical condition.

Captain Verleger of the Ruppert had
been foreed to resign his command and
return 1o the United States on accounl of
ill health. His place was ably taken, how-
ever, by Liemtenant Commander Stephen
Rose: U, 5. N, R., who had been first officer
of the Bear of Oakland.

The Bear of Oaklawd was the first to
leave New Zealand in order to test out the
navigability of the pack before we risked
the Kupper?, angl was also 1o make a surviy
of the Koss Barrier beiween Melunio
Sound and the Bay of Whales, a project
last accomplished by Captain Scott in 1911,

All during our operations, Ellsworth and
Balchén were at Graham Land with their
ship and plane, standing by to fly Lo Little
America. Our part was to radio them
weather reports twice daily, and upon re-
guest 1o give reports from our field parties.

They abandoned their attempt Janoary |
after waiting =everal months in vain for
flving weather, 1 believe that Ellsworth
will make this flight next Antarctic spnng
and 1T wish him all the luck in the world.

When the Hear and Ruppert hmally ar-
rived, the ice of the Bay of Whales was
impassable, We had to go alongside the

The Bear teinsierred the cargo from the snow shell to the Ruppert, laying to out n the bay,

harrier of the Eleanor Buolling Bight, on the
east side of the Bay of Whales, for leading.
The Bear took mast of the pear and trans-
ferred it to the Ruppert, but for the plones
the Ruppert had to enmter the bight. We
loaded and got out as quickly as possible,
for it is hazardouos to tie up o metal ship Lo
the Great Barrier, as we had previously dis-
covered,

It was a reliel when we finally headed for
home. The Ross Sea wasstill open, and we
were able to make an uneventiul voyage to
New Lealand.

THE MAJOR DISCOVERIES

Now to sum up briefly our work:

The greatest remaining geographical rid-
dle, that of the Antarctic atrait, wns an-
swered: a vast new plateau was added to
the map, The northern limits of the con-
tinent in the Pacific Quadrant were indi-
cated. Our acrinl and ground sorveys waill
necessitate an entire revision of the maps.

Hundreds of new mountaing in the Edsel
Ford and the Queen Maud Ranges were
added to the map, and both ranges were
extended =zeveral hundred miles castward.

Seizmological soundings clarified the mys-
tery of the Great Barrier and showed in
places the depth of the continental fce cap.
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Hooroms AT LITTLE AMENICA FOR THE LAST TIAD
Here Admiral Byrd (rizht) and Commuander Noville lower a wind-tattered O Glary (rom ane
of the rudio towers on the doy of their departure. T (he flag hag been talien down al esch sumset,
bowwokibd Bave been lowered oply 121 times durine the entice vear, becavbse of the long Antarctlc winte

“might"” and summer "oy

. jad done what we sel out to do
imdicated that it had moved 158 miles to Members of the scientifie staff of the ex-
Lhe north since 1911, pedition are at this writing stodying and

he geology of the newly discovertd correlating, at seven mstitutions through-
mauntains was investieated., The adapta- out the country, the mass of data whicl
tions of living organisms to the Ioe Age were  when finished, will fill ten volumes. There
studied. It was dizcovered that millions s much hard work ahead before the job is
mare meteors strke Lthe earth's .j_|_;'1|_l:'i-|i.|:-r_"l_' enidd. Wi started work on the second
annually than had previously beensuspected.  expedition in 1932. We hope to complets
I'he depth of unknown waters was recorded it by 1938,
by thousands of soundings. And there is much yet to be done In the
A thorough study of the earth's mag- Antarctic. We hope our work will make
netic feld wias made. Two weather-record-  the next explorers’ job easie
Inz stations were muainthined, and the mast I will ‘'end by saying, as I did in my
nearly complete series of upper-air studies  article in THE GEOGRAPHIC afier my [irst
ever made in the Antarctic was carrled on. Antarctic expedition, that “above all else

These are but a few of the scientific dis- what means more 0 me than anvthing
coveries of the expedition, discoveries that  else—is that we left not a single man in
WET e i"l'-'-|:|.l||' l':l::.' |.|:-.-' ||.'.|'_ I-'.["u' ‘.'.ll!;:. Antarciics, .Ill_l.l J i '.|..||_ wie ',_i'-.'-.' thanks o
i my men Providence.

Dhur survey of 460 miles of the Barrier front We




SUNGNMAS, THE

LIVING ORACLES OF THE
TIBETAN

CHURCH

By Josern F. Rock

Atrtinm oF “"Tir Ghmien or toe WMikvs Kosga,™ Koo Kesrruoomons, ey Moowoias oF e Oetiaws™

Lire Awiekin e Lawas op Coposg ™ pee

NCIENT Greece had her orcle of
Lrelpphis Tibet has her Sungmas*
men  believed 1o have similar

powers.  Sungmas wre neither sorcerers
nor incarnations, but the abodes of malig-
nant spirits; or spirits of demonized heroes
who, subdued by saintly lamas or high
incarnations, have become the protectors of
religion.

These roving demon spiriis; nbedient to
the spells cast over them, and said to select
cither a lata or o layman as thedr abode
during the lifetime of the person thus se-
lected, Distinet from incarmations, they
manifest themselves involuntarily as well as
voluntarily in their chogen abodes.

CINSSULTING THE SUNGMAR COSTLY

Any lamasery with a claim to importance
has its oracle, though some of the supposed
Sungmas are impostors who work them-
selves into frenzy merely for pecuniary gain,
Every Sungma has hig fee, the amount de-
pending on the importance of his demon
spirit, and the wealth of the person who
=epks the augury. Sometimes as much as

1.000 tunkas (3100 or more) will be
exacted.
Whether oral or written, the replies the

Sungnuis give to questions have true Del-
phic vagueness and ambiguity, They con-
fine thenselves mainly to advice concerning
the performance of meritorious deeds to
counternct evil influences or ward off ca-
lumities. The questions usunlly are written
on glips of paper and handed to the Sungma,
who, without looking st them, bholds them
ahove his hend and “answers” them with
incredible rapidity,

Ciiten the replies are animal-like grunts
which the attendant Inma. through whom
the questions have been presented, professes
tointerpret,  The groans and moans issuing
from the foaming mouth of the so-called
possessed lend themselves, of course, to con-
siclerabile {reedom of intﬂrpr:tﬂlinn_

Although thers are many Sungmas, gen-
uine or pretending, throughout Tibet, the

* The woed phonelically s spelled Sewn-ma, the
r iz ellent, pronounced Sung-ma, meaning gusedian,
the guardian of religion, or protector of refigion,

(- rEE Savinsal ) Grismimares STaiasime.

five of real importance réside in Lhasa, One
of them, recognized as the State oracle, N&
chupg,” s consulted by the Dalai Lama.

These oracles play an important role in
the selection of high incarnations, or in the
search for the incarnation of o deceased
Dalai Lama. All five are consulted and
their answers checked., Before action can
be taken, the five must be found (o agree on
the dentity of the child believed to be the
incarnation, the name and appearance of its
mother, the location and description of the
house it resides in, and the details of its
surroundings.

It was in the winter of 1928 at the lama-
=ery of Yungning in northwestern Yunnan
that | learned of the existence of these mys-
terious Sunegmas. The abbot told me that
the famous Balung chii dje, one of the Sung-
I of Lhasa, was to perform in Yung-
ning at the Feast of the Lights on the
day of commemoration of I.’n: death of
Tsong K'apa, founder of the Yellow Lama
church.

The human abode, or ol o je, of Sungma
Balung chil dje, was the person of a Chung-
tien lama, a native of the Tongwa ( Tibetan)
tribe, the son of a Tongwa bandit chief of
northwest Yunnan., This “possessed” lnma,
who had been residing in Lhasa for several
years, had stopped at Yungning on his way
tovisit his birthplice in Chungtien. He is
said to be the abode of the poweriul demon
Chechin,

There are several Sungmas who nre sup-
posed to be the chi dje of Chechin, O
these the most important is a lama called
Betin Konser chii dje from the name of
{hechin's houze on the market square of
Lhasza; and the second in rank is the one |
saw perform in Yungning—Balung chii dje,
named after another residence of Chechin
As their names indicate, they are considered
“houses” of Chechin.

PREPARATION FOR A TRANCE

Both Balung chi dje and Betin Konser
chil dje, before going into.a trance; that is,
before Chechin takes possession of them,
don the robes of a Sungmao—elaborately
decorated embroidered garments often made

475
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PEASANTS AND LAMAS CROWD CLOSE WHEN A SUNGMA GOES INTO A TRANCE

It wns abt this T=ang, K'apa festlval at the Younenine lamasery that L gl af et learned] ol
LA & e il Lhe strunere (orm of worship in which a3 bima, when taken with oo eplleptic seis

- I = : L5 } LI L ] I I TS FERaER i _-.-|E I| _; e | |i| LA Rkl |:| I YI=II1nE !I!!I L.

e o HEEsh] 4 1Rl A T ] L frer Lo BirpodibEreel IR Bl el slver ackptiliintes

irt Lhbe muniient dvoet 8 froese g bront of the hall, The author and the Hhkhin chlef viewed Lthe

S B L) :I' 7] ak . ‘L L I 1601 i ITli '|='|!.|-_ ¥ | | [JANE L E il (] :||!| I| Ty '_. .: I'I .'.| -|._-.

of gold brocade, the gift of some devout about 50 pounds, was placed beside him.
worshiper (see Color Plates I, 11, and TV, | stood with the old Hlikhin chief behind
Thuos arraved, thev take their seats in for-  oneof the tall pillars of the temple hall close
tiEn (ashion—nol cross-legecd——aon ornate  enough to the Sunema o witch bim. and
chairs, wRually near the entrance within the  vet safely out of his reach., When Chechi
main temple of the limisen has entered the perfo T r's body, he ofter

o of the lamas in attendoance begin t acts ke g ravieg mamac, and 15 not respon-
chant the classic of Chechin, beseechine the  sibile (or his actions
spirit Lo take :- szgs=ion of his chid dje
' J= or biow conch shells:

E iRCense Burtiers, wWilk =i the "=|:'|_'-1-1 b

TRUMPETS ANMNUUNCE SPFIRITS \ERIVAL
ma obhers, carry A o dCcompany
around the bowed hgisn if the wailting thie lamas 1 their mumbline [rayers while
aumgma, walting the fragrant smoke | of Lhe mmeense went the round ,...1 he s1kemnd
juniper: twigs as oifering (o Chechin audience awidted the spirit of I.r.- hin
Such wa -!I. beginning: of the perform- Soddenly sonorous blasts of large trumpets

' | | had the rare experience of  and dealening clash of cymbals burst forth.
watching Sunema Balune chi dje and the Sunema moved uneasily in his seat
He =it motionless on the throne i th \ deep, gargling sound esciy :-|" him, ani
simber chanting hall, his face buried in his  his hands clasped his throat.  The attend-
hands, breathing the fragrant juniper ing lama, 8 brother of Ti-'-l:'lz mow 11 ed
smoke, while the deep, low tones of the the huge hal upon the Sungma’s head and
chanting lamas, punctuated by bell ringing  tied it firmly under the chin, By this time
and the blowing of conch she s, lent .i'._."-- L |"-'!.-.F!'I:' was fully possesaed '.-_'. t e
ery 1o the whale scene. A tall, curtously spirit. The parpling sound is believed to
decorated and plumed 1iron hat, weighing 1-|_- d SUre 5gn of e presenice ol Lhechin,
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who, the classic relates; died by suffocating
himself with 4 kattak, a silk =carf.
Bolung still sat dreaming for a while;
(hen all at once his body began to sway ani
his legs to shake, Frantically he threw
himseli backward while lamasz beld him and
tried to balance him. He spat and groaned ;
bload cozed from his meoth amd nostrils;
his face became purple—inflated to such an
extent that the leather chin strap burst.

SUPERHUMAN STRENGTH DISPLAYED

He took a sword handed to him, a strong
Mongolian steel blade (see Color Plales ¥
and ¥V1). In the twinkling of an eye he
twisted it with his naked hands into several
Joops and knots)

The lumas continued their praving; the
Supgma swoyed and shook, groansd and
sputteredd blood.  The awdience became
frightened and surged back,

The Stngma tossed the 50-pound hat
ahove his head; adjusted it agaln, mean-
while puffing like o steam engine. The

rspitition running down his face mingled
with the blood which oozed from his nose
and mouth,

The attending Iamas wiped his face, and
tried tocomfort him. A lnma now stood in
front of him with a round silver platter on
which reposed an offering, a trisngular pyra-
mid of fsembg, of barley-flour dough. This
the lama held to the Sungma’s face, so
that his forehead touched it. The lamas
changed] the tune nnd tempo of their chant,

still shaking, the pessessed Sungma took
i handful of rice, and threw it violently into
the crowd. At this puint the abbot of the
MENRSETy approached, bowing and kow-
towing, only to be beaten zeverely on the
back with the flat of o sword wielded with
merciless fury by the Sungma. Fear spread
among the crowd; the abbot fled; the
Sungma continued to shake from head . fo
foot with uncontroflable convulsions!

CHECHIN'S LLESSINGS ROUGH

Now was the tme for worshipers to re-
ceive Chechin's blessme. A repular fight
ensued as the lomas of the mo , ench
currying a small silk scard (kattak) as ‘offer-
ing, thronged forward. Each Lima tried 1o
get to the Sunomo to place a kattak on his
shuking knees anil receive the blessing of
a blow, o pufl of breath from his distorted
mouth, or a gentle laving on of his haneds,

Forward they surged, eager to réach the
Sungmi béfore the spirit of Chechin should
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leave his body. A few managed to receive
the blessing, while attending lamas, laying
an unsparingly with birch whips, kept off
the eager maob,

Albat onee the Sungma, puffing and blow-
ing. threw himsell backward exhausted and
lay like a lifeless form for a few minutes.
The spirit of Chechin nd fown, pone
knew whither,

When Balung rose, he was weepang ancd
whining, His garmenis now were adjusted,
and & different headgear, the sort worn by
minor Sungmas, was placed upon his head.
Three ol the underlings of Chechin were
to manifest themselves in this Chungtien
L.

Seizure was nol long in comimg.  Admaost
immedintely the afflicted man leaned for-
ward and began to shake, The lamas near
him handed him how and arrows and a tlag-
stuff. With outstretched arms he stood
erect, spat, puifed, and blew,

The lamas again rushed to receive his
bleszing, The more privileged, the abbot
and the Living Buddha of Yungning, came
first: then the mob. The latter were less
fortunate, for only two had received the
blessing when the shaking stopped and the
Sungma again threw himself backword,
grianing.

Again the freng-che, the hat of 4 minor
Sungma, was placed on his head, The poor
nun wis in pitiful plight, bathed in perspi-

ration. He supported his head with his
hands. Az he took his seat, incense wis
nffered.

He rested thus for only a minute; then
rose and with a terrific thump fell back upon
his chair, shaking like an epileptic.  In this
slate he received the homage of the throng.

This Iust spirit to take possession of him
was  suppistdly Tsen-pwve chumbu, an
underling ol Chechin, It I3 a speaking
spirit, the oracle or interpreter of Chechin,
and inordinately fond of wine,

Once more the abbot ste forward
and putting his head under the Sungma’s
chin, asked him a question and received a
reply.  Chnce more the mob, eager to receive
the spirit's blessing, were whl into line
by the attending Inmas while lge old Hiikhin
chief and 1 watched the performance from
a place of safety., Hud not the predecessor
of this Sungma killed another lama in the
Mull chanting hally

A terrific jerk raised Balung from his seat
while a Tama brought in the dormy, dnother
tsamibia pyramid painted red to represent
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flames, with a black heart in the center amd
in tmitation human skyll ns 8 erown., The
lamas beat large Aut drums, which they
beld on long curved stafis; others beat
smualler drums; terrific hlasts from the giant
15-fool long trumpeis rose ahove the in-
fernatl din, The mob had grown, but the
whipping lamas, who spared not even
women and children, kept them in order,

Still shaking, the Sungma rose from his
seal, and the lamss proffered him o omilk-
colored wine, Cup niter cup he gulped
down; then ran forward, snatching drinks
as he ran and pouring many libations on the
groutid.  He shook ke one with e as he
fung furicusly down the courtyard in the
wake of a group of scurrying lamas,

Suddenly he halted and dropped into a
chair placed for him by a lama who had
been following him. Again he rose and ran
s fast that the lama with the chair had
difficulty in keeping up with him. The mob
stragpled behing.

He sat down and rose and shook and
ran dgain as if driven by superhuman power,
his flight a series of ups and down. As he
ran he shot arrows in all directions, and
between shots brandished o sword.

Chatzide the Tamasery gate he sat down
before a trlangular pile of burning straw,
He wns still shaking violently,

HANMISHING OF THE DEMONS

A cirele of lamas beat drums and blew
trumpets, powder shells exploded, and a vol-
lev of rifte fire cruckled. To this scoom-
paniment the dorma was thrown into the
center of the fire. This act, known as the
dordja, Is the weapon of the Videm or tutel-
ary deities of the Inma chiorch gz well as of
the Sungmas. Concealed in the dorma was
4 trinngular iron pam into which all the
demons suppozedly had been coerced by the
shaking Sungma. The dordja meant the
banishing of the demons believed to alffict
Yungning.

The Sungma shock ; his upper body bent
(orward; he wulped cup after cup of wine,
Rising, he shot off arrows in the four di-
rections of the compass; then threw hand-
fuls of wheat into the wide spaces to open
the roads for the banished, fleeing demons.
He leapt in a mad dance to the center of the
burning straw pile, careless of hia fnery.
and whirled like a demon into and around
the fAames.

The performance ended abruptly. Ina
last wild doch the Sungma was off for the
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monastery, the frantic mob at his heels: He
vanished into the black recesses of the
gloomy old temple.

The predecessors of the present Sungma
Balung chi dje were, in the order nomed,
a lama from AMull and n Mongelian e¢alled
Sumpo chi dje. It was the latter who killed
n lama with his sword while possessed by
Chechin.

sumpo chii dje was a lama, but wished
to. give up his monastic life to marry.
Chechin did not approve of the idea of his
chi dje taking a wife, and while in posses
sion of the man's bhody threatened to kill
him if he did so. The Mongol Sungma,
however, followed the dictates of his heart
and married.  One day while possessed
by Chechin, the unfortunate man disem-
boweled himself, and. in his dying agony,
hung his entrails on the lamalstic images on
his private altar, Later Chechin appeared
in the present Balung chii dje,

Before the lamaz recognized the Chung-
tien boy who became Balung chil dje s the
abode of Chechin, he was thought 8 maniac
by his father, who tied him up when the
seizures come upon him, A living Buddba,
gquestioned while in a  trance, declredd
him to be Balung chii dje, or Chéchin's
abode,

A Sungma must Jéad an abstemious Tife
and refrain {rom smoking., Moreover,
sungmyu  Balung chit dje must not eat
chickens, eggs, or pork, or take enuff; for
Chechin, 1t is said, has a viplent dislike for
these things. Because Balung chi dje is
inordinately fond of sauif, Chechin mad-r
him in one of his shaking fits smash his
beautiful agate souff bottle. The story re-
cialls cuses of double and triple personalities,
and the Sungmas may well represent such
clinical cases,

steel awords twisted into knots by Sung-
mas are highly prized by Tibetans; who
fasten them to doorways and above gates
to temples and homes to ward off evil spirits.
I have examined such swords made of
excellent steel, a fourth to a third of an
inch thick, and found it bevond my strength
to bend even the tips. Yet the Sungmas
have twisted them into several spirals, be-
E;Il“mlﬂ with the thickest parts near the

%,

That there are many fake Sungmas is
evident, as is the fact that the superhuman
strength and the remarkable actions of so-
called genuine Sungmas are beyvond the
power of normal persans,
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BY MOTOR TRAIL ACROSS FRENCH
INDO-CHINA

By Mavxarnp Owen WiLLtams

Nirane oF CFeom Tae Meomreerdssax 1o Tk Yiliow s sv Moy

"t Consrs o Cammea,” “Uskurvid

Prave o rhn Hremed,™ Ervo, ™ TRE Napmeal Geoeradme . Mlhaasis

With Illustrations [from Photogreplis by the Author

ETWEEN the India of unrest aml
stormy China is an oasis of peace and
besuty—French  Indo-Chinn, com-

posed of one colony and four protectorates.

Conlract rubber workers, millking the
tame, orderly, and prollfic descendants of
jungle trees, are no longer, as during boom
days, ueed up [n=ter than they can be re-
critited.

After ten years of Occidental studies and
contacts in France, His Majesty Bao-Dai,
1% year-old Emperor of Annam, returned i
1832, not to antagonize his mandarins with
foreign manners or his people with forced
changes, but to bow in filial piety before his
father's tomb and pay his respects to the
highly respocted and venerable Regent who
“earried on” until his return.

THE ASPECT OF A CHINESE FAINTING

Along the north frontier of Inda-China
stretches such g fnfrvland as is pictured by
the painters of the Southern Sungs, who sent
a diplomatic mission into Indo-China to
biring peace between the Chams and the
Annamites nearly o thousand years ago.

Outcroppings of rock, now jagged and
barren except for a lew adventurous pines,
now rising in heavily wooded masses nbove
a hazy valley, are marshalled in irregular
ranks, Allthe way from the Yunnan border
to the matchless Bay of Along, from whose
waters rocky islets rise like a stagpered wall
agning! the open w=a, one lives in the atmos-
phere of & Chinese painting.

The motor road along which 1 drove first
stretches straight acrosa alluvial plams, cut
by larger dikes than those confining the
Mississipgi,

Soon it swings back upon itself in dizey
curves, sloping awny into the soft haze the
Chinese artists knew so well—impalpable
mists which mimic the sea and translorm
inland mountains into dark islets. One
dope is tangled with impassable jungle
growth; the other is a naked cliffi over-
hanging flooded paddy helds.

Primitive men followed obscure trails
through this land of mystery. Brigands

sneaked back and forth from one favorite
ambush site (o another, Tribesmen, winning
rice land from the forest, built their huts in
hard-won clearings,  Storm-swollen stream
Ledds served as tralls for trader and hrigand
alike and, from one isolated owpost to an-
other, French troops and Thd “partisans”
pushed forward the tricolor, beneath whose
fulds is peace.

At the end of these broken ranges are coal
mines along the glant steps of whose ever-
widening amphitheaters, open to Lhe sun,
Tonkinese laborers in low-coned hats mine
away whole grimy sections of the country-
side, Far in the south i the red-dust rubber
country surrounded by untamed jungle, or
Apoded rce paddies which made the for-
tunes of Billiken-built Chinese traders of
Cholon—rapidly developing regions where
the population has tripled in seventy yeirs.

Wrealth has been amassed in other parts
of French' [ndo-China, but in the green en-
tanglemient of upper Tonkin muarshals of
France have been made. Here the Govein-
ment, slowly rearing a wall of loyalty and
peace apainst unrest, seasvned men for o
wider service,

WHIEE GALETENT. LYAUTEY, AND JOFFRE
SAW SFEVICE

Surrounded by enemy forces, lost in the
Tonkin jungle, and short of food, a French
colopel calmly discussed the writings ol
d'Annungio and John Stuart Mill with his
chief of staff, Lyautey, by way of clearing
hisz brain, The cool colopel was Galliens,
whose taxicab troops nineteen years later
were to help save Paris from the German
ardvance.

From Langson on July 30, 1895 he wrote
to Lyautey, hero of modern Morocco, tha
he pitied “those poor devils in France
who imagine that they are seeing life be-
cause they . . . attend the latest play . . .
or remain tied to their wife's apron-strings,
discussing the color of their trousers or the
shape of their shoes,”

A decade earlier, before this town was
“born on naked soll™ Jofire had served in

457
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CHOP: STICKRS FLY

Lrrowing in fpoded padds belils o

[f 15 tood—and m the form of
Crrpenials who hove pever tesled wheot or corn,

Indo-China, Marshals and presidents alike
remember with o strange nostalma this far
colony where they helped bulld an empire
bhefore returning to their beloved France.

A lemporary reverse suffered by French
troops at Langson brought political defeat
o0 Jules Ferry, the empire builder who had
advocated the conduest of Indo-China, and
he Iater died [rom an nssassin's bullet, but
on the martyr's monument at Haiphong the
mscription reads: 1 proudiy claim the title
of Iy FPonbinars!™

French Indo-China was the goal townrd
which the Citrofn-Haardt Trans-Asiatic Ex-
pedition had pressed across the breadth of
Asia for nearly o year,*

WHEN A MAN-COC GIEL EATSH RICE

billzide terrsces Hl-adapted to the
cultivation of other looeds. rice rivils wheat ns the world's daily bhread,
wrrack or saké, drink—io milllons of

A 1. 500-mtle tri-
umply, stretching from
Haiphong o the Sia-
mese frontier, was
about to begin,

But the time f{of
hemors hod  pissed,

{(Yur brave and
resoyreelul chist,
eormes-MMare Haaradt,
hero of three moneer
motar journeys—those
perass the >ahnra,
attoss Alrica. and
neross Asip—had fust
died in Hong Kong

The plans of years
were set al nawgcht,

LOESG
15 lA

[ME END OF A
TRAIL ACROSS

The expedition art-
sl Alexandre lacov-
leff, amcd 1, urged by
Criowernor-General Pas-
'5;'II.'=I:r io JI".--lI-..I:' s Cnal-
|I|I.'||,.' wd -ul!l".l"_'.' = i _|'l|-u-
sible, started work
among the picturesgue
Thai, Aan, Lalo, and
Mo tribiesmien who in-
Hahit amd delend the
north fromtier, beyond
which live their tribal
brothers, taking with us
the painter Louis Rol-
let, winner of the Priz
i oo hme.

On a rainy morning,
with a local cinema
I|['-I,'I'._-||ai-r A% :'II:..' EEI-I':-.:'.,
I =et it for Caobang,
and bevond, Incovieff and Rollet were
just ahead with Jean Ywves Claeys, distin-
puished young archeslogist whom the Goy-
ernor-Leenierial hod desioonted as our gide
throughout  Tndo-Chinit,

An hour beyond the mile-long Doumer
Bridge, whaose construction marked the vic-
tory of the engineer over the river demon 1o
whom the priests had praved, we came to a
village whose main street wos lined with
paily colored but sodden flaps,

“What 15 the feter" 1 asked hoping for
some colorful ceremony,

5w “Firdt Cheer the Rool of the World by

Motoe," by Mavnard Owen Willlams, in the
ATIONAL GEborArar Maoadrse, March, 1033



¥ MOTOR TRATI

“1The (itroeén Cen
tral-Asid Expedition is
die to pas= here amy
mnute,” replied the
amar! young officer of
Lhe native police

[acoviell's car haid
gane by, nnnoticed,
How explain thaop my
car reprezented all that
was left of the Expedi-
tion? I sent o message
o the Mavor, #And,
driving on throwgh the
rasty, joined my frends
i thit Residency
which housed at
leust three marshals of
France,

s

A MOCK FUNERAL IS5
ITHE FEATUHE (5
A FESTIVAL

[hrough the rainy
between longe
i:ll'lr"‘ ol SpECLAlnrs,
many of whom carricd
umibrellas little larger
than their hats, there
maved a nalive [uner:il
procession, complete in
every cetall excepl the
||-.-.fl.'

Rare ol silks and b
the gaudiest tissue
paper decorations were
combined m this mock
funeral,

Sparsely bearded
priests, surrounded by
gong-ringers, rode o leeb
rickshaws, In frant of (i) wem

an Man-Tien Eirl
the gaudy outafalgoe,
paradoxically deco-
riated with the Chinese
character for longevity, there walked the
white-clad figures of special mourners,

One of these, representing the nearest of

kin, leaned on a rode staff, and a veil of
coirse homespun hid s head as he slowly
bhacked alone the funeral route, his (ace
always turned toward the cofiin which fol-
lawed him lo Lthe grave,

The priests; wearimg coloriul prinis or
preasy old brocades over their ordinary
clothes., maintained, as did the onlookers,
the same selemnity that would have marked
A genuing funernl,

streets,

[ri th

WWROARS FRENCH

TO EXTERTS THE WOMEN'S FASHIONS SERVE AS

ELUTOES AND

Tonkm hills tribes livy
thie Thali, whi toonk the best landd
the several Man tribes and abose them the
lars.” though far from: the sea. Fo
center) was hi
tyied = that of the Mon-Cor wamen st the
Plates 11, XIV, and XV1).

[Se D= HINA 4519

TEITBAL
ALTIMETIERS

it varving levess, Down in the valless
Betwoeen o nnd 1hees thoosml
T b e R
. nl.-;l T B4
A il it

rFrrrit ==e Lol

A CETTNE ]

ier hair s consldered n shamu

Strangely enough, the only persops who
el not take the spectacle seriously were the
scofe or more ol -straming porters, thei
shoulders burdened with the heavy hamboo
platform on which the empty funeral canopy
Wias Carried.

THE HILL TRIOES COME TO

TOWN

A heavy shower turned us toward o small
pavilion in the local park, to which had comi
from their distant homes representilives of
the hill tribes—XNungs, Thais, and Maons.

-

Une ribesman bore such a matchlock as
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THIS TONEIN WOAAN

Her wide pilmeleal head-roverine makes o fine parusol.

THE NATIONAL GEOGRAI'HIC MAGAZINE

I8 THE MOLD OF FASHION FROM ANKLEIS TOD FANTCAKE HAT

Her footwenr B deiralile and eastly

cleamed. The new plow-—still lacking a steel prong—is light snd portable. The knapiack rolls inio
a deat bundle and the hand-woven fiber bazket i adaptable cither (o A suckling pig or vepsiables,

served in the defense of the frontier. 1t had
no butt-stock and itz mechanism wns ex-
posed to rain and dirt, but in his hands it
wis 4 formidable wespon.

Some of the women, on whose shaven
heads folded pieces of cloth were held in
place by strings of brightly colored beads,
wore homespun mobes decorated with star,
arrowhead, swastika, and diamond needle-
work designs and heavy silver ormameniz,

MNeither here nor elzewhere did the French
officers force the tribesfolk to pose. The
whole occasion was a populsr festival, en-
joyed by the natives of Laneson.

Men and girls, standing at opposite ends
of a long field, hurled stringed projectiles—
like slines inta which the stones have been
tied—at a paper target forly feet or so
above the groumd, Each player deftly
caught the projectile thrown by his aor her
partner and keen rivalry resulted, Nor did

the game stop until the lofty target, no
bigger than a large dinner plate, had been
completely. demalished.

[arly in the morning we took the road for
Dongdang, juzst inside the Torte de Chine.
Tonkinese troops, =ome in khaki, others in
blue and white, lined the street, across which
strings of tricolor banners had the fromtier
hill-crests as a background. Then came
fierce dragons, their heads tossed wildly
about on the most active of many pairs ol
leps,

A SORCERER GINDS FOR WATTLE WITH EVIL
aPIRITS

A Chinese theatrical company paraded its
heavily emlr ndered umbrellas in our honor,
while a sorcerer brought forth a long-han-
dled don taom and such a cluster of inter-
twined steel rings as marks (ime for the
sopcerer’s lome fight against swarms of
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Trrwwm by Arthur Tiaees
FRENCH INDO-CIIINA CONSISTS OF THE CDLONY OF COCHIN-CHIXA AND THE FROTECTORATES
OF CAMBODIA, ANNAM, TOMKIN, AND LAGH

Somewhatl zmaller in ares than our const States from Maine to Florida, Indo-Ching hes nearly twice the pop-
ulntion of New York State and stretebes from the lntitude of Habana, Cuba, to that of the Urinoco River.
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-AT AN

STANDING ROOM ONLY

Open to all, with oo admpsion charge, sl-fresco theaters draw firmers or
Trude guilds gnd voluntary collections supply the necestary [unds,

the sudirnce 4t Thatlhé,

belmeted hustiand and *il i Loums Rallei.

rtist,
malevalent spirits, or for their flattery and
propitiation.

The almotid-eved leading lady, her tight
black turban bright with gewgaws, wore a
rich robe upon whose flowing. sleeves some
mythical bird was outlined in gald.

These theatrical troops carry their ward-
robes and scenery from one part of the
country to another and set up their open-
air stages in the heart of the market place.

The fnrst army food supply house in
Thatkhe was built with impromptu taxes
o such bumble but popular gambling
houses as make of each frontier town an
amusement center for o vast tangle of
countryside.

Biguaen, the favorite gumbling pame, is
a complicated form of "“heads and tails,”
played with four caing, painted white on one
side,  Onee within sound of the mattling
cups;, both Chinese and Annamite villagers
dre sure victims,

When we drove up to Thatkhé T wished 1

GEOGRAPHIC

(HITDOOR HINKESE THEATER IW

MAGAZINE

UFFER TONKIN

gamblers o ftown,
Among the varied tribesmen in

the wife of the local French Adminlstralor stands betwern her white-

haed been born to some heel-clicking regi-
ment, for civilian gestures seemed an inode-
quite response 1o the fervor with which we
were greeled

LHlustrated programs had besn mimen-
graphed and a native lad, speaking impec-
cable French, delivered a stirring address of
welcome dedicated to an absent Expedition,
Athletic exercises were carried out with smap
and precision, and a variety of tribezsmen
and tribeswomen had been assembled.

How desiralile it wobld bave been to fol-
low these hill dwellers back across the paddy
nelds, by marrow tradls along the heavily
wooded slopes where—if one belicves their
legends—the nine-tailed fox soaps up hu-
mans 4t a gulp and there lives a virgin whose
glance is death!

CHECKERS WITH LIVING “MEN"

Al Canbang, Tacoviell and Rollet st up
their easels on the porch of the Residence
and immediately began work, I pushed on
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LIKE INRKY

ICEBERGS TN A TROPIC SEA, ROCK

Fhotmgeaeh Dy Sevve

FORMATHEN D

1 i} 11 = l-l__-_ Tii=%. BT

DOT THE BAY OF ALONG

Mern have glven fanciful appellaticns Lo many o the weathered and worn Wlands of this poetis

bav, To the natives the sugiestive rock sculpture is the worh,
phigloas monster, [rom which the region lakes NS

L ':"':;31;:..'|'t5|-inh, ||r-.-I|Ji:'-.i_|‘.:: to choose the best
of models and rush them back in my car
while I took color pictures of tribespeople,
sorcerers, weavers, and @ local variety of
chezs or checkers with living “men™ who
really were Man-Coe and Man-Tien girls
in gala array (see illustration, page 321).

A long line of them greeted my car as |
arrived—enotgh color and primitive beauty
to make a photographer marvel. Weeks of
horseback riding and nepotiation could re-
sult in no soch quarry as this, lor in the
mountain villazes the women are hid from
the view of strangers except during the Tef,
or month-long New Year, and during that
popular festival each eaper participant 8 100
distracted to pose. Yet here they were,
three scoré of so of them, brightening the
cloudy market place.

I hastily picked out a couple of models
{one was a chieltain®s daurhter, which was
a bit of luck) for Tacovieff and Rollet, chose
voung men companions for them, acdcled

pnot of Mother Nature, bul ol 2

i :'_'_I,—“.L:. ol "The Drigon Came Down

such numerous ||:J.';[|:.“.'-'.'1T|5- as the occasion
and local proprieties demanded, and, my
own car being too small, hurried thim off
1o Caocbang in a sturdy autobus.

When it comes to living checker men, the
slnve girls of the Moguls captured my 1m-
agination long before these tribal daughters
wook their places on 4 “hoard™ consisting of
a rice terrace marked into squares by strips
of bamboo (see Color Plates XIV

COWNS WORN ONLY FOR A DAY

For all its 16th-century magnificence,
\kbar's abandoned capital in far-away In-
dia left me no memory more potéent than
the emall squarss scratched in the red sand-
stone pavement—the game board across
which tawny slave girls of the long ago,
selected for imperial favor and wearing silks
ey goft and Trapile that they were discarded
after one day’s wearing, moved from scjuare
to square in response to the orders of sleek-
bearded nobles.
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1 doubt whether anyone bul these exiotic
wormen of the Tonkin hills, so colorful yet
s shrinking in their modesty, could have
ncted out o checker game without doing
offense to that East Indian wraith of van-
ished reality. Their moves, duplicating
those made by players on a conventional
checkerbourd, showed the same lavish
dramatizing of a contest, somewhatl s two
joothall coaches use star athletes for dis-
plaving formations and runs worked out on
a hluckboard,

Al Npuyenbinh the priests and sorcerers
were o problem, for they listen not to the
voice of living authority, but to the mysteri-
ous mandates of the gords,

Some of them had gone into their trance-
like seance before our approach and inter-
ference would hove been profanation, How
any army ofticer, in full physical control of
the sorcerers, but n noninitiate in-sorcery,
was able to induce them into the light and
before the lens T do not know, but palms
wore crossed with silver—potent sorcery the
world around.

There in the market place at Nguyen-
binh the magic of sorcery was skillfully
shaped by the magic of the French colonial
afdministrator.  The spirit of Lyautey, colo-
nial genius, still lives in upper Tonkin,

It was market day in Thatkhé when we
returned, and a Chinese and an Annamite
theatrical troupe were rivals for the ap-
priva] of the crowd.  Oriental avdiences
have a positive genius for concentrating on
the main show and ignoring the extraneous.
Wearing a black cloak to signify his invisi-
bility, a property man can cross the stage,
stumble or sneeze without affecting cven the
youngsters, who, seeing o gaily gowned actor
do no more than stride his whip, know at
once that he has mounted his horse.

In the Occdent every serious artist fears
the chance event which brings'a laugh or a
titter where a titter is tragedy,

T THE JAIL YARD FOR PHOTOGRAPHS

When T mounted the shaky platform on
which the Chinese troupe performs and,
standing high on the wardrobe trunks at
the back of the stage, hnd my tripod held
by a wrinkled vy who, incidentally,
knows volumes of Chinese theatrical classics
by memory, there was scarcely a smile,
though [ was in full view. But when it
developed that this was no regular per-
formance, but a camera rehearsal, the
crowd became so big and the platform so
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Jostled about that we retiréd to the juil
vard for our photographs.

The Annamite artists, still in street
clothes, looked s0 nondescript and slovenly
that it seemed hardly wotth the trouble to
ask them to put on their costumes and
make-up. A long road and a busy day lny
ahead, But it is worth while tp see a
thentrical “bird in the hand™ in hie fing
fenthers.

When they appeared, my persistence was
rewarded. An erstwhile spiritless wench
had become a veritable princess, and oves
so recently devoid of light now floched
furth a smile from béneath a regal head-
dress of glass and tinsel topped by two
graceful pheasant plumes—*“fine feathers”
playing their traditional rile,

The costumes of the men were {resh and
colorful, A prince wore silks under a cir-
cular shie decorative plague, edged in
spotless white fur, Was this exquisite idol
of the market the slovenly nonde-
seript of a moment ago?

THE HOUSE OF THE SORCEHIESSES

That afternvon we climbed & shaky lad-
der, crossed 0 guaky Bamboo h, en-
tered “The House of the Sorceresses,” and
held vicarious tommunion with the males-
olent powers ol darkness.

Sorcery and religion are strangely com-
bined, and Dboth retain a dignity with
which the French administrators are care-
ful not to interfere. We had been told in
advance that we must not disturh the cere-
mony or even expect overt recognition of
our presence.  None of the four sorceresses
gave any =ign of knowing we were there.

Diressed in silk gowns, soft in texture
and tone, they sat, tailor-fashion, on the
clean matting with the Gexible toes of their
hare feel occazionally moving to a strange,
unearthly rhythm.

The three younger women wore g white
fillet about their toplese black turbans
and played long-handled don toms, three-
stringed guitars covered with python skin
from the near-by jungle. The fourth sat
nedr the rod laequer shrine, {ts porcelain
bowls bristling with incense sticks, and ze
the measure by raising and lowering a
clinking cluster of shiny rings above n
:E?H square pad covered with lacquer-red
silk.

Now and then she stop the uncanmy
heat of the bright ring-web, spat & maroon
stream of betel juice into a highly polished
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CAMBODVIAN DANLCERS GESTICULATE BATHER THAN HRHECITHR THEIR

LCOLIXTRY = LEGENDAKRY HISTORY

Standing on the steps leading o the Kayal Throne Koom 3 Poom-Penh. capital of Cambaeudis, one
conrT dancer wears 8 bard-lnced mask representung o solar deity, Guamide. The other yvoung woman
wears the triple-heided mask of a Demon King bearng & thunderbait o hiz ol
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litthe cuspidor, and ringed with tea her cayv-
ernous mouth, its darkened teeth abmost
invizible,

Had it not been for the solemmity of the
sorperesses, their complete indifference to
our presence and the perfect pir of con-
ducting o secrel seance with unseen spirits
more tangible than ourselves, the betel-
chewing would have seemed incongruous.
Instead it heightened the iImpression that
we were observing the whole esoteric cere-
mony through a peep-hole, or a crystal ball.

The don tams plink-planked on and on,
the tangle of woven rings sent forth their
weird musical clatter with vivid monotony,
and slender, long-fingered hands swept up
and down the lean necks of the soup-ladle
guitars.  Shut out from the central mys-
tery, we stale softhy awny.

One might tour the East for years and
never enter the “House of the Sorceresses,
At nicght, in the chiaroscuro of candle light
and moeense smoke, it must be an even
miTe impressive experience.  Bul we were
to have tes in Langson with the RKesident
and Mme. Klein and night must find our
headlights swesping the low plain about
Hanoi.

HANOL, A CAPITAL OF CONTRASTS

Like other Eastern combinations of Or-
ental city and European outpost, Hanoi,
the capital of French Indo-China, has its
sharp contrasts, The obvious one is that
of native streets, where the goldsmith and
the potter, the ivory carver and the silk
merchant, the medicine mixer and the lac-
quier maker give the nones of their profes-
sions to the highway enclosed between their
wirkzhops, while beyond the mideity lake
e dance moves to American jaze, But
what Oriental city from Harbin to Bombay
lucks this contrast of cultures?

Hanoi has its bright bouguet of wide-
hatted flower “girls” squatting under o
haninn at a corner of the lnke, such a happy
idea of art-loving Governor-General Pas-
quier that they are called “Pasguierettes,”
but my most vivid memory is of something
trivial. It was raw and cold in Hanoi—
with what longing we remembered its cool-
ness when we reached the steamy Huong-
eiang | River of Perfume) two days later]—
and T had entered one-of the capital’'s splen-
didly stocked bookstores.

I wanted a pack of envelopes and noted
that there was no glue on their fdaps,  Care-
less! | chose snother packape. Still oo
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glue, Hunoi has such long months of
humid heat that the administrators must
¢eal thelr letters with the aid of nglue pot,
Jest the envelopes seal themselves shut.

We attended the opening of the new
museum of the Ecole Frangaise J'Extréme
Orient, whose savanis have rescoed, pro-
tected, and interpreted the mystenes ol
this link-land between Hindy, Malay, dand
Chinese races, religions, and civilizations.

Another Geocrarmic stafi member has
described and pictured the Mandarin Road
over which we motored to Hué and his
“heavy loads, bouncing on shoulder poles”
and “screeching wheelbarrows, pushed by
industrious Tonkinese,” is o vivid picture
of that tofl-crowded highway.®* In Hue,
hiz friends became mine,

(ne night we were guesis of a roval
dowager while young dancing girls per-
formed and supple Anohmite princesaes
swept the To-stringed don trank with their
graceful hands as they squatted in waves
uf delicately colored native sillks and neatly
plested trousers of creamy white.

Betel chewing and the habit of putting
black lacquer on their teeth adds an -
congruous note 1o the beauty of the sinuous
Annamite girls, bul some of them are al-
ready cultivating pearly teeth, and then the
cnigmatic Annamite smile, shorn of the
stains left by areca nuts wrapped in betel
leaves and spread with paste of lime, takes
onnew charm to Occidental eyes.

Prince Buu Liém, wearing many medals
and the official’s ivory plogue or ba-mgad,
welcomer s (o his home life, livened by
the benuty of the young Princess Kied
Nahiett, his daughter, Vo Choan, a Man-
darin in the Department of Education, put
on his purple robes and winged bonnet of
ofice whilé lacoviefl painted his portradt,
and his youngsters, like silk-clad dolls,
looked on or watched the goldiish dart be-
tween the lotus pads of a tiny pool [see
Caolor Plate VI,

BOAT LIFE ON THE RIVER OF PERFUME

Ome afternoon, when light and heat had
lost their edge, 1 drove beside a shadowy
canal and waited at & bend until a gonidola-
like sampan, propefled by two oarsmen in
coolie hats, added the pecessary touch of
leisurely life and movement to this peaceiul
backwater,

* Ser "Along the Ol Mundarin Road of [ndo-

China,” by W. Robert Mopore, in the NaTioxar
Grosuareic Maoarose, Aupust, 1941
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BEADS AMNTY HATRLES BRIGHTEXN
ACTRESS

Two long pheasant plumes complete thi

b member of a thestrical traupe at Thatkhsd

have female parts been plaved by women

erl, “Fine feithem make fine bipdse "

Agquatic plants floated in slupgish cur-
rents, a thatched shed was reflected in the
stréeam and [eathery bamboos rose apainst
the radiant sky. Only the soft plagh of
oars accented the sllence, The roar amd
bustle of thecity streets still die away whon
I recall that idyllic picture of boat life near
the River of Perfume,

Hué, like Peiping, has its forbidden city
ani a hne museum, housed in a pavilion of
the palace. The Khai-dinh Museum, like
muny another, is overcrowded with riches.
But they fit these high-beamed palace halls
nnd are provided with that proper selting,
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THE SMILE OF AN

elalioeate headdress womn by

Ll
Inconspicuous in her stres
clothies this young artist, when ready [or the stage, exemplified the prov-
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which, to the French
connoisseur, makes or
II'II‘!-"lTI'I}":'- a4 BOWIEE, & 'I.'I.'I-TI|'_
1 phirase, or 4 Lthoughl.
Thus honsed, an An-
nAmite muLeum piece
15 nol 4 mesningless
Dauble, but a distilln-
ton of the ndipenous
art outside its very
witlls.

L was to this pro-
vintial capital on the
River of Perfuome that
Bao-ai returned from
the Occident. Judiclary
relorm, crealion of o
Mmistry of Natiopal
Education, recopnition
of a House of Repre-
sentatives, and inclu-
=100 of the Presdent in
the Counctl of Min-
isters—all were prom-
ised by this youthiul
son of Heaven.

Though. clothed in n
robe of gold, Bao-Dais
only possible role 1s

that of servant to his
baretoot subjects;
Amone his first acls

were the inspection of
a tragde school and a
schil tor girls—thiz in
i n capital long distin-
AN AMITE ied for its “Camp
of the Scholars,” pro-
viding purely literary
education for males
onkty. His example
wis noteworthy, for
although Annomites
din't wear starched
collars, many still prefer white-collar jobs

Indo-China spends a surprisingly laree
proportion of 13 budeet for education
Ciciental religion and philos Yy, expressed
in Chinese, Sanskrit, and Pali,
tined with western science, but
fort 15 made not 1o uproot the
Lhedr time-feste

{riis

within recrnt vears

ATE  COm-
EVETY £i-
;JL'-|.||||' { o
habits of life and thought.

OVERLAND TO AMAZING ANGKOR

From Hué we staried overland for Ane-
kor by way of the highlands of Laos, across
the mighty Mekong and through the Cam-
bodinn jungle.
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The first night foundd
mi at Savannakhet, o
puest in the home of
Commissioner and
AMme. Detrie, who nol
only overwhelmed me
with kindness, bul
nhetted several hun-
dred Laotians in doing
the same,

The Lactians refuse
to do coolie work and
Annamite Iaborers are
brought up from the
plains, Since Laotians
retreat biefore the An-
namite settlements, this
proud, primitive rice
e gradually losing s
ancestral lomds betore
the advance of moderns.
ity. I lobnd the natives
of Laos unusually at-
tractive, both in looks
and in actions.

Near an isolated
nagoda, far from the
town, an avenue of cut
banana fronds led to
a gaily decorated shel-
ter which was the fooos
for costumes brighter
than an oleograph rain-
bow. Hundreds ol
women, scquatiing along
the line of approach,
held tiny sprigs ol
flowers between their
fattened palms.

Commissioner Detrie
hefped, but it took us a
long time to garnmer all
these floral tributes, and no pictures could
be token or other ceremony proceed umtil
that had been done. In presenting the
insmine blossoms or other flowers, the
wamen looked straipht ahead, or touched
their foreheads to their joined thumbs until
after the gift had been accepied, then broke
into normal conversation among themaelves,

When I landed at New York, two months
Later, I still bad five cotton cords around my
wrist, and in spite of the amiable persecu-
tions of my friends, to whom a cotton cord
séems a hollow honor, wore them ull they
fell off. For they were tied on my wrist at
a bgsi ceremony by five Laotian chiefs
from whom thev were tangible testimoninls

FACING THE COFFIN, HE BACKS TUOWARD

In thisx Tonkin [uneral al Langson,
relative, leans on 4 cane and precedes the cotaialgue
tantly be gives way to the corpe on I3 way to burisl
rehearsed funers], accyrate to the last detuil, locked o body (page 429,

a3

e

=1

THEY. GRAYE

one white-clnd miourner, the nearesi
Stowhe and refwe-
Thiz =pociully

of good wishes for-a safe voyage amd a happy
return. A shred from a hangman’s rope
could have not been a belter talisman.

French officials wear the basi cords as
evidence of friendly relations with the hill
tribes and take them seriously. No weapaon
would prove so effective a protection.

During the [lestival two well-muscled
youths put on a oot-boxing match, a pro-
cession of half-naked men and bright-skirted
women circled the pagoda, and a group of
thirty bonzes praved at the base of the con-
ical temple.

The castume of the Laotian women con-
sisted, until recently, of a bright sink and
a loose-folded scarf, An ugly cotlon blouse
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"IN THE LUPPER TONKIN
rima;, has it clown whooe panlomime, oita

fiul, offers the comedy relied from & suripit of nohiles, prooeralz, and lerendary dedties

<

N -

N TAOS FODT-BOXTNG HESEMBLES FENCING WITH THE FEET

A favorile amusemimnt on o [estival program b= such n contest, [ast as n cockfighl amd distin-
gitlzhed v cratt rither than [orce The idea ls to catch one's opponent off balance, when & Sight

pesll oF Twist ol the oot will upset him, There 15 o count of ten to gve him another chance,
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has been added and it
ook diplomucy and
palience to induce the
dapughters of Havan-
nakhet's best families
to be photographed
without the ofiending
parmaonl.

Near Savanmakhet,
just before we passed,
a herd of wild elephnnts
had done conguderable
damage, and pythons
are 50 commion that the
skins, later to he trans-
formed into shapely
stippers lor modern
dinghters of Eve, sell
for a dollar or 50 apiece,
Bui during our weeks
in the jungle we Saw
not 0 single tiger, leop-
ard, gaur, wild ele-
phant, ar python. Al-
though Indo-China s a
paradise for Nimrods,
29 that siens reading
“Domesticated Ele-
|I|:‘_"I.Ji.'[': are SCInellImes
necessary, in o maost
parts of  the  dommin
patience is as essential
az marksmanship.

ADVERTURESR OX
FLIMSY DNRIIKES

Adventure, for us,
come from a4 succession
of flimsy bridges Ldnind
together with lianas
which had later drie
ancl loosed their hoald.
From Pakst we crossed
the Mekong and set out for Wat Pho, a
fmmons HBrahmin-Buddhist site with =&
sacred spring,

We were told that the trail was new, but
we were not informed thal no motar car hod
ever crossed] the succession of jackstraw
structures which bridge the chasms plung-
g towdrd the Mekong,

Unce, when we were in the middle of such
a rustic bridge, the whaole structore swayed
omipously, and in trving to push us up the
steep bank at the far end the back wheels
kicked the small cross pleces out of their
boumd joints and the whole rear axle sat
through the bridee (see page 529,

EEHIND HIS FALSE WHISEERS, TWINKLING EYES BETEAY
THE 3L

Armused by the cismera, this member of ¢ Chinmse theatriznl company
awiits iy cue near the Porte de Chine gt Doneddane. Wandering banads af
plavers move from town to town repeéiting traditionnl ¢dles famalinr to
l|||~ r'.'l_:uru:z"_-l, sheclilog,

Ordinary tools would offer acant aid but
where one finds primitive men be’s in lack,
One brown lad deitly opened a couple ol
coconuts to relresh us, went to cutting fresh
green linnas, impressed his fellows into serv-
ice, used a young tree 4= a lever, and pried
the heavy car up till the new cross pieces he
bad cut could be laid beneath the wheels.

It was fatipuing work under the hot sun,
but in an hotir we were free,  In another five
minutes we were sitting throggh the next
bridge of the series—and no primitive folk
al hand,

Claeys sent his lighter car hack over the
fearsome bridges we had already crossed
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and, leaving my chauiieur on guard, Claeys
anid I tramped on through the heat.

The frendly Maysr of Bassac offered
sorely nesded succor to two weary way-
farers. One look at his bed platform and
we lay rignt down, withool stirring until
samenne brought coconuts which we emptied
down our thrimts,

Claeys had the good sense to ask for
sarongs and, stepping inside the polychrome
circle of intricately patterned silk, we
dropped our sweat clothing to the
floor and then luy: back again until the pres-

sure lamp spewed blazing ol on the floor
andl the Mavor's daughter left off tending a

naked baby long enough to beat out the
Hames with a sonked rag.

I =till have o sarong woven by the
Mayor's daughter—a beautiful fabric of
puwple and vellow silk. The thread was
dyed before it was woven, and when one
upravels it various lengths of yellow and
purple on the single thread give no hint that
they formed such o regular and beautiful
pattern when put through the loom,

By what mathemutical formula or ancient
tradition the color-spacing is done 1 canmot
cay, It is one of those wonders of primitive
handicraft before which the citizen of a ma-
chine age stands in ignorance amd awe. |
wottlidn't  have missed Bassac—unless 4
rickety bridge had swayed too far. And 1
wouldn't have liked to miss it, even then,

For miles up and down the Mekong one
cin see the stéep peak of Pha Khao, asacred
mountnin fo which, in the 6th century,
the Chen-la kings offered human sacrifices.
Later it was honored by the Brahmins as a
ginnt lingn, and it is now the site of a Bud-
dhist Monastery.

PEAK A SHHRINE OF THHEE RELIGIONS

S0 have thres overlapping religions based
their warship on the most prominent geolog-
ical feature of the jungle-covered country-
sicer, andd around the sacred spring Brohmin
and Buddhist hived together in peace for
centuries,

In the side of the mopntain this sacred
spring perpetually bathed a lingn, the cen-
tral object of worship in the Khmer temple
of Linga Parvata. The elaborately carved
structure is now mostly roofless and Bud-
dhist idels with Mona Lisa smiles occuopy
one of the hays (see Color Plate VIIL),

The vellow-gowned monks and novices
live in small thatched structures om this
elevated platform 250 feet or @0 above the

THE NATIONAL GEODGRAPHIC MAGAZINE

plain and possibly 400 feet above the low-
wiater Jevel of the Mekong, From their re-
treat, at the head of o long series of stone
steps leading up from a square pond, they
have i splendid view of the dense jungle
below,

We descended to the steamy plain and
entered oar molors, A pang of workers had
rescued mine and that of Claevs was back
from Pakse, whose Commissioner was eager
lor nivwrs of us.

Un our return to Pakseé, the town setmed
metropolitan.  As we danced on the outdoor
platiorm at the club, those two half-noked
forvigners, Iving in bright sarongs on o bed
platform in the Mayor's honse at Bassac,
seemed] utier strangers,

We rolled merrily south to the Falls of
Paphang near the Khone barrier which in-
terrupts navigation on the mighty Mekong
and continued after lunch 1o Stungireng, our
taking-off place for a drive through the

iungle to Angkor.

BLAZING A JUNGLE THAIL

The hot:season was upon os, anid a5 we sal
on the flower-shaded porch with M, Fillenu
de St Hilnire, after our cars had been ferried
scross the wide river, we heard such tles of
old colonial days as made our plans seem
commonplace,  Yet we were told that mo
civilinns had preceded us over these newly
opened jungle trails;

Az the Resident at Kompongthom suided
us throogh his jungle kingdom he carried o
large stock of medicines, and his arrival in
ench tiny cluster of huts was a signal for the
villagers to nssemble for 8 much-needed
course of dosing, wishing, and bandaging—
a small proportion of the 3,000,000 medical
consultations that are held cvery wear
dmong the 21,000,000 inhabitants of French
Inda-China,

Civil and military hospitnls and Pasteur
Imstitutes in Sajgon, Nhatrang, and Hanoi
are features of an efficient Public Health
Service, and serums against cholers,
dysentery, and hydrophobin are delivered
across wide jungles by aieplane.

Just before nightfall we arrived at the
temple of Prah Khan, long since swallowed
up by the jungle.

Coming upon these disordered stones,
onice neatly aliomed but now separated by
writhing ronis and overwhelmed by tropical
vegetation, one apprecintes, as he cannot
along the smooth avenuez at Angkor, the
victory the Khmers won over the jungle,
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against which any victories, if vigiliince re-
laxes, are but temporary,

JUNGLE PLANTS WAGE CONSTANT WAl
AGAINET HUMAN TNVASION

With what jealous subtlety the banian
extends its insidinus embrace!  With what
inhuman patience the vegetable workd
strives (o reassert jis sway!

When the early explorers discovered the
Khmoer temples, they not only found a rich
and highly developed art—a skill and pa-
tience which transported man-made moun-
tains fram guarmies twenly-hve miles nway,
vieiled them in muntles of megnlithic Ince.
and covered acres of walle with the drama
af history und mj'l:]"m-Inw—lml they Found
evidences of a civilization which once con-
quered the jungle ancd reared vast cities on
the sites of swamps.

When the Khmers disappeared so mys-
terioushy—und tn spite of his far-ranging
feel and Intelligende, Marco Polo missed
the headling story of his day by failing 1o
visit. the RKhmer temples {rom neasr-by
Champe—the jungle immedintely reasserted
itself, “The people walked out and the
junele walked in.”

Chou Ta-kuan, who may have known
Marco Polo at the court of Kublai Khon,
visited Angkor the sume year the Polos re-
turned to Venice, and althoogh nccustomed
to Oriental splendor gave a vivid descrip-
tion of the Khmers,

“When the King goes out, covered with
iroft, =0 that knives and arrows, stnking
his body, can do him no harm, cavalry
heard the escorr: then come the standords,
the pennants, antl the band. Maidens of
the Palace, to the number of three to Ove
hundred. dressed in flowery gowns, with
hlossoms (o their hair and holding big can-
dles in their hands, form a froop: éven by
daylight their tapers are lighted.

“The ministers and nobles ride in front
on elephants and look for ahead; their red
parasols are without number.  After them
come the Ring's wives and concubines, in
palanguing, in carriages, or on elephants.
They certainly carcy more thun a hundred
parazols adormed ‘with gold.  Behind them
s the King, standing upright on an elé-
phant amnd holding in his hand the precious
sword ( Prabh Khan, the Gift of Indra).”

Severn! temples bear the name Prah
Khan. East of Angkor, deep in the jungle,
Lthis one, who=e walls, towers, ond chambers
are strangled by the octopus-tentacled jun-
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pression of what ruined
Angkor wae like before it was tidied up and
restored,

Tree roots writhe like serpents through
the medieval courtyards and, huving split
huge stones asunder, now hold them sus-
pended as a proof of their power, Tmy
tendrils, first Geckling the bulging breasts
of smiling dovates, then reaching behind
their narmow waists, tore the celestial show-
wirls from niches where the Khmers had en-
shrined them and won them for the unre-
lenting junghe.

Dead stones, vivified by the nameless
artists of & vanished civilization, still echo
the sculptured tramp of ln.nnﬂﬂ.ug elephants,

Smiling faces on tall towers hoave o
sphinxhike liveliness which resists the mv-
ages of time. Crode stone gove immortal
fame to a king already leproas when the
scylptor began his portrait.  Giants, hold-
ing the thick body of the cobra-headed
Naga through which the aboriginal cult of
serpent  worship has lived om  through
Hindu und Buddhist rites, hove persisted
irom the remote age of credulity to that of

skepticism,

TO PEEVENT OVERCROWDING IN HEAVEN!
And Apsa Perfect in beauty and

gle, gives o viv id im

rased!
potent in lure they ore senl to earth to rob
saintly ascetics of the spiritual perfection
twwardl which they have striven through
demals and penances and so prevenl over-
crowding in heaven. The Rig-vedu and the
Brahimanas contain many legends of these
demi-mondaines who traffic their charms
between heaven amd earth, Hundreds of
them enliven the Khmer =culplures, which
are often gay bul never obscene,

‘These Apsammses—a pony ballet—earved
in stone centuries agoe, are a8 supple and
spiritedd #s are their breathing switers in
cloth-of-gold.  Balanced under the high
headdress, or moko!, like an Ouled Nail
with her body swaymg beneath a hul:tle
nn her head, they are as irresistibile as Pock.

The moare regn_l figrures of devatas, bow-
ered in leaves and flowers carved from rock,
have more vitality thin the ephemeral hu-
mans of the murLet place. The Cambo-
dian temples hold their breath, as if in awe
at the sudden downfall of their masters.
But their hearts still beat.

Around these disordered temples, where
o many stones stll speak, because their
decorations deal, not with the geometry
of Byzantine, Saracen, or Copt, but with
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MODENNITY HRIDCES AN UNSPOILED CANAL AT HUE

Lile ih Annam 5 speediog wp.  Adcross the River of Perfame Irom the coneertne confines of
the Capital Catw, the Rewval City and the Forliddmm Purple City, the European suborb= move to the
rthythm of mator car and radie.  DHviding them = this copal on wheose bacswaters lUle swems (o stapad
still—cantent with its own reflectioms, As 0 Canton, there 13 0 population—water-born and water-
trme=—aviiose Oie Caorrents are those of nver and canal, of sculling car pnd tving pole.



BY MOTOR TRAIL ACROSS FRENCH INDO-UHINA T

" .

o
- R

=y

ANIMATED CHECKER "MEN"T AWAIT THE PLAVERS NEXT MOV

Acting as lving peces (0 o local vorsion of a checker games, these Man-Coc gheb, their piaving
mames extiosetd] on smiall placgues, do not 53 withis the bambyo-marked souares it 4t thele anter
zectione  The phrotermapher, busy with his lenses, sahmats that he dsd not master the game, mowhich
plavs mbide on o small board were dupbieateld oo the checkerboan), large o8 (wo Lmnkh courts,

*h

r"',.-""'...p X
-

THETR ANCERTORS FORGED THE CLAMPSE WHICH DBOUND HHMER TIMPLES TOOETHER

Firr untold generationg the Kuld of Ponom-Del, ar the Iron Mountsin, have worked the mine
pnid forped the meds!l, Fach proces has mostical amd relipgiovs sienificance, amd lebone ther fore
fathers fashiloned a thousand vears neo stlll redsst the stranm of the junele roota, an thev instnugste their
filiers and slowly pry to hits the shnoes of hali-forzotten sod=
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A- CATAFALQUE WITHOUT A COFFIN MOYES IN A

Tawdry tinse] and old soft stlks frured In thie mock funera] a¢ Lanmsen.
procession whose central leature was a platform which bire

i L hp 'lll.:l'rlll'lll_l.' r"l'jl" I A -fufer

THE NATIONAL GEOGRAFHIC MAGAZIRNE

FROCESSEHES LEADING T4 WO GHRAVE

Priests in rch old

nie body {sec texd, page 489, and illusiration, page S05)

sprightly hving models, the troe but trun-
sieml hiie of the jungle 15 imposing 1ts power.
By some prolific chemistry of soil and sun
.-.Lrl.l-.l ll.'.l.:i'.ll T 1his fr].'liI'I:-.'-'[-I.‘II.L"E-'."J-I‘III II:II!I.'J:‘-|.=I.‘1.I Sl
vital in fact, conveys 4 sense of death and
diestroction.

In the aisleless tangle of vegetation at
FPruh Khan even a Joyvee Kilmer would have
crimged from the tyranny of trees.

EUNNING THROUGH A JUNGLE FIRE

s night settled down and our headlight
pierced bright tunnels in the blackness
there was a macabre quality in the majesty
of the jungle, where the eternal transmi-
gration from man and beast to plant in-
cludes all nature in 1fts pantheism.

A fire in the tropical forest! Where in
my childhood did 1 first glimpse that pic-
ture of a4 Naah's Ark collection of heasts
fleeing for their lives before a serpent-
tongued conflagration which  feeds and
priows and sirikes fear into creatures whose
courage and craftiness have enabled them

(0 make & bome of the deadly jungle?

Between Prah Khan and Anpkor, during
severil hours of motoring along the one
possible trail, in which we sometimes
stopped (o hack the tangle of a fallén tree
from our path, we were seldom ot of sight
of gmell of a wungle ire. Two wooden cul-
verts had buoimed just before our: arcival,
forcing us to slippery morasses at the side,

There 2eas a2 real theill in driving ghead
through the tonnel of darkness, real beauty
in the score of flames which added ruddy
[1::[L.|1:'-5 Ly the wvelvet dark. Une Ejlfu];__:r_"
collapsed, sending up a shower of sparks,
y i few rods ahead of us. B

L) Lhere
wias no sense of being trapped by a circle
of fire or of impending doom,

An hour or two befors midnight ouor

headlights revealed a glant of a man, nude
Lo L:I.]L‘ ':'-'.Lj.!-' -![ll.l. l.'-:l'l"'u.'J[;f.-'_ L En, :'-ll.ll'l'll'llﬂll'_'
had phoned ahead—yes, there are tele-
phones in this jungle—and a forest ranger,
whose skin musl hove been proof ngminst
insects, had come out to belp 85 on our way,
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WASTITRIG ||.'-.|E-IE DIRTY LINEMN IN PFURLIC T8 NOD BEHAKE [N

Hieside the boew

1Tk

waterwav which divides the commercin] section of the capital of Asnam, women

in wide candle-snuffer hats squat on the stone quoys and gossipoam] wiash, soaaip amil wash, A lowd
ot nnEding r||T.|'-|| £5 T ineE rowdd to ks r||".[:|:|;|:i_._|:: on thits ciamml, swhin TR TS (ARG I'.'.EE"I'I'.I.'II- gl & <%

well sopplied with rickshaws and agtomolnile

Not far from the splendid boulevard
which comnects the Angkor ruins we passed
a shadowy village livened by o few pomts
of light. Beside me, my barefool chauifeur
snored; his head against me like that of a
child. Xo readv-made deama,  yet thal
night ride to Angkor is a vivii, welcome
METIITY

(hie rainy March doy a year before, the
Pans copy ol .'111t'__f|-'.-.lr Wat at the Coloniail
Exhibition carried me hall sround the
winrld, The real thing carried me boack
{rotir the tropics to the metropolis, The
stupendous original, worthy of the greatest
temple builders, is oot impressive at long
range,  Welloread  wisitors, looking nr i
{rom the bungalow, find the reality dis-
appointing

No wonder]  Manhatian's incomparable
sleyline as seen from Jersey City, scross the
Hudson River maat, is not much farther
away, and man-mode structures must com
pete with those composing New York's

shittering palisade of stone and steel—the
modern Angkor Wats — "temples ol the
city.”

Sel o 1R0-Tiwdt tower in the middle of a
sopugire mrile of courtvards, corridors, and
maat and it is Aattened out.  But the inner
sleps 1o the Hikan rnise before ane ke o
will, and hot-weather visitors are tired oul
Lefore they reach the topmest shrine. The
mind must travel a longer road than the
feet Lo appreciate this strange religmns ede-
fice, shaned by Brohmin and Buddhost dur-
tng 200 years,

MONSTERS, SFRPENTS, GOODERSES

Pierre Loti, us alwnys, adds the romantic
touch to this vast expanse of the unifa
milinr, this architectural story-book of o
complex mythology |

“Everywhere momsters at dealh grips.
Everywhere the sacred serpent draggming 165
colls aloni the rimps and HBiing 168 seven
venomous heads ke a scarecrow.



"ELIWi

EITEANITI il

175 WYSIRAnY 3 W] wIRG 0 gEpsaE o) [ET f0e) T o ......_q..._." i P HWTELY AP JE3E AU

dIFHS Yl ¥ SSiNoxnis NYERYE AR

- OFE. A.a

- ll] -
Ll -.J.Lr.‘.ll Hr..l.l.'.“..l.l

= iy i

.l. i
R

WELw e} AHEYI0m

¥ ISR ANHEA - WO o

v
Lhld HHL dVAMN

YT oWl IHITEE Fh St

d LITLEEYY 4 |THEtuLy oMy

HATLIAS 'V IS

A& [N
..____"_ ___ i

Ml

T S

stilingy 4

JET Mfiana ) i) O i
. .

el nnu.
A

i)

-
[

1



[TAN 2IRLD 4070y aos) fqudeshorogd ¥ 00 "waod ® 107 faafaqm A 7 “iyihuoow Lq Py

CArniirbiay [Had Gif ) CJESIEFLE ST CEE YN ..__.:_____...______.._.______-_._.;.__.”_._.___ .__:._.._..___m.__._____.m..__.“..."..“___.“_:...._:__._.__..___._______......___“_._:_..nu.m____
m.____ :ﬂq_._ ___..... m_.“__.___..___ .._..__. .._ TPITh .__ PRI .___ Pl bidssr SIREite A .ﬂ. WhEg & £ ........- LI -S- LT LEE T _ iriacgil _:_ JH TS .....__. Job LR RELES ......_..m .I_.__._._u._

LHIIGD SAD'T ¥ A0 IVEAVIHEHE 1HOAIVTAYVY ¥ JDVLS SUTV IR UXY SOVT SVILOYL




E26 THE NATIONAL GEQGERAPHIC MAGAZINE

¥ R f

l'—,
F_' ¢
- = H

FREMNCHT ARCHEOLOGIRTS RESTORED THESE STONE UANYINGES AFTEH MANY CENTURIES

(M the blocks which Torm thi=s newly exoavated carving from the 10th-century temple of Hantesi-
Sred only the top one hie been damased by weathering.  The lower comets are many -hepded serpents
such as form the neeless. halustrades, and roof redees of Anckor temples, Withm this ornatc frame
two men with peculisr top-inots ond armed with clubs Syrht lor & ladr lady.

PHERE AHMY AMD NAVY HBAITLES HAVE LASTED . FUR CEMNTLURIES

rrugele on lami] ped o water with

Charmis wilh top-knots and clmecropped Cambodians heer
Ahaove the ¢lese.raneed heads ol the saremen warriors brandish L hel

wr ¢lephants onid battle junks
Aboavyre, infontry lorces fight

pveling while fish and crocodiles, men and dragons swarm the stream
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LAOTIAN HUMES WEST OF THE MEREONG

ARE LITTLE

b iy

— i — =

B = ;‘

WMORE THAN SLERPING PORCHES

Rakeed on plles, with the space tnderneath devoted to o loom or hivestock, such light huts are

crude afiates, since most household activities are carnied on i the apen

Risisting rmam and =un

without holdne Beat, thew thatched shelters, pdmirably pdapted to the tropcal climatle, are copied

it more pretentings buaildimgs

“But the Arsarases! How charming
and smiling they are under their heéad-
always with that dis-
toncertingly erigmatic alr of naughty col-
lusion,

“All those fipures which centuries of pil-
prims could reach have been so0 frequently
caressed that their lovely nude bosoms
shine like lacquer. Women, passionalely
desiring motherhood, have dong this,

In niches frimed by stone embroidery
they are still adorable.  What o pity that
their feet, unzainly as those of an Egyptian
bas-reliefl and carved in profile below legs
that face front, betray them. These mal-
adroit feet show thal the lovely Apsarasés
were the creption of primitive artists stiil
struggling with perspective, still ignorand
of foreshortening.”

The bas-reliefs of Angkor merit
demand—careful study. The tug-of-war
between eods and demons chumning the
elixir of immortality, with 8 mountain [or

fAresses 0l :,'_'.'e:!'ul.l"';'-:-l:'.-_'—

and

a dasher and the Mitky Way for bulter-
milk, & ity yards long. Vishnus victory
over the demons 35 o mass of intricate de-
tail.  Scenes {rom the Mahabharata and
| b Ramayana give scant clues to those
collections of “wildest legends and deepest
philesophy.

NDASNTE S INFERND JUTININE

Pictures of Khmer coourt life convey
little: to the casunl observer. Ewven the
chamber of horrorz pictured in the thirty-
twa Hells fails to divert all visitors from
the heat above their own heads. When it
comes o Hell, the Anghor gtane masong
make Dante and Diore seem mild, yet [lks
whio love murder stories turn their backs on
the Khmer tortores and returm to the
hungalow for cockiailz]

The Cambodian dancing girls at Angkor
wem unusually authentic, especially when
werforming in fromt of the carvings from
which their poses jdre a copy.
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A GOOD BALESWOMAN CHISPS

THE NATIONAL GEOGRAPHIC MAGAZINE

IER DAILY BHEAD ON A CHARCOAL BERAZIER

In the humdd sir of Annam the native rice wufer scon Josed the crisponese which s ks chiel

ik braetion
hack their orizinnl treshness

Maore impressive than the Geisha dances
of Kyoto are the torchlight performances
on the terrace at Angkor Wat,

Behind the wvoung dancers, with their
paste-while faces and sparkling  crowns,
loom  the shadowy lowers of the mighty
temple.  Darkness, like a scenery dome,
focuses the attention on the central action
Smoky torches point the circle of Aome,
insicle which the company ni duncers fall
imlo awkward but accurate poses petrified
by stone masons nearly o thousand years
a0, 3

The Cambodian diomee 1% as jerky as an
wnimated cartoon.  And for the same
reason,  Although the movements must
oECupy an exact mumber of beats and unite
erocefully, it 15 pot primarily a flow of
rhvthm, but a series of postures.

An Occidental dancer conveys 4 sense of
flight by a swift leap through a cloud of

Chnce arrived at the mackel plwe, the careful vendor toaste ber smey

laves 1o binlbig

chifan, The Khmer actress stands stock
still in a conventional pose, symbolic of
gt

But an able observer has written of the
mystery of Angkor for GeEoGraring read-
ers,” =0 | pressed on to my third New Year
celebration of the year:

TIREE “"XEW YEARS IN POUR MONTHS

Un Januvary 1; 1932, my French com-
paniond passed New Year Eve with Ger
man Catholic missionaries near Linngchow
in hansu Province.  Five weeks  later,
Fetro-Paviovsky and | were Chinese New
Year visitors of a Mongel prince whose
chiei puest was the Panchen Lama, Now,
in April, came the Ciambiodian New Year
reception given by King Sisowathmonivang

* See "Four Faces of Siva™ by Robert | Cassy,
In the NATIONAL GEOGRAPHIC MACGAIINE, Septem-
et 1928
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TESTED AND APPROVELD BY

MILTIONG 15 THR

ODETENTAL CARRYING POLE

i i i
Nireer was Lhe woodes yoke of the duiry farmer or maple syrop collector as jaunly as the Hexible

carrylng pole

raf b awdiched behingd the neck from shoulder to shotlder without the los of pstep
Armnamites, the humath yokes are here seen in the Laotian village of >av 't!':ﬁ-ll-|l'."|

by the

in the resplendent throne room  at Fnom-
FPenh,

In Hué architecture, costume, and per-
sonality reveal close relationships with
Ching. In Pnom-Penh one might well
fancy oneself in Siam, ol which Cambodia
was formerly a part. Pagoda and palace
are built on Siamese models, and although
w0 traveler coyld mistake a Camboduin for
an Annamite, only the expert can differen-
tiate between the Cambodians and the
SiTEwr,

At Pnom-Penh [ was given the run of
the palace and not only introduced my
workaday attire amid the spectacular court
dress outside the throne room bul Some-
what innocently created a scandal which
evervone involved had the graciousness to
overiook.

[ wanted the young dancing girl who rep-

It breaks the force of the carcler’s stride, equaliees the pull of ynequal burdem, amd

Muoch fswired

resents a princess to sit on a white balus-
trade beside the ceremonial lion, In her
tight-seamed garments and jeweled mules
she could not climb, so 1 helpetl '|'|Lr trilis
place. She was already suspended in the
air when I sensed that such a thing simply
i=n't done, But there was nothing to do
but go through with it.
' rirlz are sewed
] doublets —
which practice suggests the Imperial
Guardsmen of the Tsar. close around whose
sheipely he white buckskin trousers
were sewed when wet. But the [acts are
not as romantic. The sewing is done be-
cause the costumes would not otherwise
fit, sihce they are worn relics of the davs
of other dancers and greater glory.
Gearpes Groslier, who took hundreds
of photographs to save the classic dance

" E

into their
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THE HEAD BONZE AT THE PNOM-PEXH SHEINE ACCEPTE A NEW YEARS OFFERING

Atop the Poom, or hillick of Penh, which gloes 88 name to the Cambodinn caplial, waorsbibpers
prrseml the sRiEon™s ik 1o a st ] fioest, winile the Yo omests rre fiverted] | ¥V IMare MEindland
matters. The Sbd-vesr-old shrine wis built te hoyzs four jmoapes of Buddha rescued from the
Mekong River by Madame Peah (sée Color Plate Xl ).

THIS CARBODIAN PILGEIY TULFILLS A YVOW WITH A NTW "Ir:.'-.]'{l.‘- aHAYE

Dutzide o =hrine al Phom-Penh the camem mught this pecutinr Gdving-up for the annpal
lestival. Watchlng every strolie ol the rszor b the hand of g tedend, o tot leaning over the mother's
halr, which B carelolls preserved i bt of papetr oh

houlder 3 absarbed by the cutting of the

thr ground.
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irom extinction, wrote:

“Tf some calistrophi
were 1o wipe out five
ballet mittresses and
Lhe ten youne JCiresses
on our list the classic
Combodian theater
would be fnished [or-
ever, simply because no
one could pass on -ifs
tradition,”’

A= it was, a sixty-
pight-year-old woman
danced better thin any
of her pupils, and a
iormer [mvorite of the
hing came out of her
relirement to help
hreathe life into van-
ishiing ari.

The late Gervais
Courtellemont owed
much to the coopera-
tion of Mlle. Karpeles,
a French woman who
acts as o living link be-

tween  widely divetrse
cultures.*
When the Geo-

orAl #HIC comtaining his
autochromes arrived
in MPnom-Penh, the
*Brothers of the Sal-
fron Robe' welcomed
it with as much delight
as a virtuous Bud-
dhist allows himself
I'robably no copies of
your Magazine are
moretreasured than
those in the Rowval
Library of Cambodia,
where a woman, for-
eign in birth but not
in spirit, renders sigpal service to those fol-
lowwers of Gautima the Buddha who ane
obeying his last wish: “"Work out, there-
fore, your emancipation with diligence! ™
From the court and religinus life at Pnom-
Penh to the seaport of Saigon one comes
rushing back through the ages—from the
caplital of an Oriental peoet-King o bhe
haunts of the international money changers.
Rice, in wiving Cholon its wealth, has also

# Tor “The Enlema of Cambadliz," Histrations
im color {rom auwtechremes by Gervads Courtelh
monl, NaTloNal GeoCeariic Macaaxe, Scplom-
b, 192N

SERPENTINE HOOTS SLOWLY TIIUMPH OVER A KERPENT'S
PROTECTION

Ever gnee the downlall of the Khmaer, dearly 600 venrs ago, the Nogs,
o anake god, has hived on m legend and tn sloRe
the sipuous root= of growing trees are stmaneling their stony pdversary,
breaking its back apd fossing the prowd cobed hends In
Cambenfian temple puned, armed with & cross bow, sorpests the sire ol
this carving at Ta Peobhm

Hist creepang beside 1L,

(he emrth, A

benefifed Salpon. But to Americans it is
more interesting as a rubber market.

A WORLD RUBHER CAPITAL

Becayse the sap from the hevea tree
would erase pencil morks, the product.
for which hundreds of warieties of plant
life might furnich the latex, was called
“rubber.

The possible uses for rubber are almost
unlimited, but cheap labor is still essential.
The cow submits to milking machines, but
the rubiber tree does not, and, like the cow, it
must be milked regularly or it will go dry.
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Inddo-China not only has the proper equa-
turiil ram-belt climate, but also the workers,
coch of whom callects the san fromm 200 to
1L trees i diy and receives 40 cents for his
labwsr. The best robber gatherers come
irom Tonkin, for wh Ustriows laborers
French i=lands in the Pacihe also lard,

AREDN IS5 MATGR RUBHER CUSTUMYH

American interesis control only three per
cenl ol the rabber |||.+|1‘ itions, but o third
of the world supplv ol raw rubber finds its
way to the single city of Akron,

Streets have already been paved with a
rubber compound, and rubber is one of the
Lropaical :|-1|1'1'-u|iril--u which are swinming
many modern trade Toutes parillel with the
MAENELIC COmiiass instead of poross it

afligon has a beautiful botanical mirden,
an excellent museum in whitch 13 howus=ed the
incomparable library of the Sociéte des
Etudes Indochinoises, and a worthy war
memorial to the Annamites who died in the
World War, Outside the city are newly
opened sylvan restaurants with swimming
pools and dance terraces. The late Ciov-
ernor<General Masguier drove the first ball
an a new poll course and aviation Qourizshes

GEOGRAIMHIC

THE RIYEHR O]

Foirom Hue to the soven-=toriod Tower of tha
tipfil. Fives, echothg 10 Lhe dbiat =pla
birouaed ek of a lumbering wites

MAGAZINE

PFERFLMI

mource of Happiness, the rond possed
i ||| fars. Limder the

.' I:Jrl_-|:|lll
b fale, ackds th

PR A Soach

in saugon.  In this city, where even the
chauffears go barefoot, a Czech shoemalker,
who learped his trade in America, was open-
gE o Drane h store,

Athough my hve-weeks'
[ruitiul, T had not even climbed to ses
the roses of Dalat—Indo-China'’s highlamd
tagian o had there been time
1o visit the Mos, whom the Greelks would
have siyled “barbarions.” in the elephant
country farther north.

Aller crawling across Asin at a rate of 23
miles a day, | was to average nearly 800
miles a day on the return, a brigue change
of tempo and sciEne.,

Eaver for America, T was homesick, too,
for the sophisticaled old continent [ was
about to leave behind. The mist-draped
Tonkin hills, like a Sung painting: the
hirhed “House of the Sorceresses’ slashed
by o meemeric rhythm of clattering chain:
ambon-Iringed backwaters near Hue
chidwn toochinge the {our faces of Siva on the
Bayon towers: Laotian chiefs tyving on sim-
i_-'lv nfton ords with Prayers for o safe
return: how rich in vivid =ensations old
Asia is!  Across the vears and miles she
':'IkJ] ."I"'I' |r.I LTI E |r Ir

efash had heen




A REPORT OF THE SECOND STRATOSPHERE
EXPEDITION

unknown in the history of ballooning,
cased the collapse of the 3,700 -
000 cubic-foot balloon Explorer f on the
varly morning of July 12, thus stopping the
expedition into the stratosphere planneéd
during the past vear by the National Geo-
graphic. Society and the U, 5§, Army Air
Corps. The balloon had received all of the
gas which was to lift it into the stratosphere,
and it remiined only to attach the gondola
when the upper portion of the bag suddenly
opened, the heliom rushed skyword, and
the three tons of fabric fell to the earth,

Prompt steps were taken to rescoie sevs
eral men who were trapped under the fallen
fabrie, with the result that no person suf-
fered any appreciable injury, o most provi-
dentinl’ result. Thereafler a g was
thrown around the pile of fabric so that it
would not be interfered with until it could
be examined by the officers in charge and
halloon experts.

On the following day the fabric, almost
three acres in area, was carefully spread out
on the balloon field with its 44 “orange
peel” gores folded one u the other.
Each one was examined, then folded over
far the examination of the gore beneath,
The extent and position of the tears were
noted and the balloon was then put into
the box in which it hid been packed during
the preparations for the flight. The box,
sealed, wis then zent to the factory of the
Goodyear Zeppelin Corporation at Akron,
(Ohio, where the balloon was built.

Gm UNFORESEEN accident, hitherto

TECHNICAL COMMITTEE EXAMINES HAG

On reaching Akron, the bag was carefully
unpacked and laid out on the floor of the
work room, where it wis examined in detail
by o technical committee, including Briga-
dier General Oscar Westover, Captain Al-
bert W. Stevens, Captain Orvil A. Anderson
and Captain Randolph P, Williams of the
Army Air Comps; Dr. W, F. G, Swann of
the Bartol Research Foundation: Dr. Ly-
man J. Briges, Director, Dr, L. B, Tucker-
man and Dr. H. L. Dryvden of the Natlonal
Bureau of Standards; and Mr. Thomas W,
McKnew of the National Geographic So-
ciey.  Officers and enginesrs presenl from
the Goodyear Zeppelin Corporation in-
cluded Mr, Clifton Slusser, Vice-President,
Itr. Karl Arnstein, designer, and Mr, ].
Frank Cooper, balloon builder.

AL

The examination showed conclusively
that the tear in the fabric of the ballodn
originited at or near the top of the rip-
panel, after which the tear spread rapidly
in hoth directions. The evidence alsp
showed that the rope used for opening the
rip-pan¢l hid not been pulled.

A rip-panel i3 an srea hear the top of 4
balloon that is designed to be opened by
pulling on a long rope extending from the
panel to the gomdals, When the balloon,
on [tz downward journev, is very near Lhe
ground and ready for its landing, the #p-
panel is *peeled” open to permit the ingtant
cscape of gas, thus preventing the gondola
from being drogeed or bounced along the
ground by the wind., Such a rip-panel is
absalutely necessary for the proper Janding
of all passenger-cartying balloonz.

The panel 18 V-shaped in design with the
apex of the V upward. The paint of attach-
ment of the rip-cord is at this apex. When
the top of the balloon has been constructed,
two long slits that moake the V are cut in
the balloon top. In the case of Explorer 1,
the slits were each nearly 30 feet long and
about 15 Teet apart at the hase,

The point of the rip-panel was about 10
feet [rom the top of the balloon, These
slits were bridged by a strip of cloth of the
same weight as the top fabric, this cloth
being so laid that when needed a rip first
started at the apex of the V would proceed
with eertainty along the lines of the slits,
The lines of ripping and the st e of
ripping at the top and base, under normal
ust of the ripepanel, were assured by Lapes
cemented az reinforcements outlining the
shape of the panel.

This design of rip-panel has been used
for many wears with no previous failure,
It was used in the Cenfury of FProgress
halloon, which had two successful flights,
and also in the Explorer I, Consequently
no trouble from this ssurce had been antici-
pated after careful examination of the en-
tire balloon fabric had been completed.

From the point of inilure near the top
of the rip-panel in Explorer [T the rents
spread in both directions up and down; and
when the upper rent reached the top of the
balloon it divided into two fissures extend-
ing from the top down the other side of the
halloon to the upper catenary band. The
balloan top was thus opened up with three
great tears which et the helivm out prob-
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ably in about a second. The fall of the
hallﬂ-nn to the ground then occupied six or
seven seconds,

IMPRISONEIN, BUT UNINJURED, HY
FALLING FAHEKIC

A cage of light iron pipe estending up-
ward five feet had been installed tempo-
rarily on the top of the gondola to-speed up
the attachment of the gondola to the bal-
loon, This iron cage wis still in place and
served to protect the three riggers on top
of the gondoda from the weight of hun-
dreds of ;:mumlﬁ of falling {abirc. Although
temporarily imprisoned, they were soon re-
lensed by the q;rau.tlrl H"E‘i‘F‘h’q‘hth lifted the
{abiric H'Il.lllgh to permit them Lo slide down
the shell of the gondola to the ground.

The unexpected collapse of the halloon
omly an I:|.m:|1' before it was scheduled to rise
into the strotosphere came after thirteen
hours of preparation, during which the team
work and organization of the ground crew
and scientists caused the work to progress
with clocklike precision. Because of the
ahsence of dificulty and delay of uny kind
during the hours of inflation during which
the balloon rose steadily and smoothly, the
collapse came as a stunning blow.

Although the temporary stopping of the
project has been a bitter dizsappointment to
the sponsors and scientists, and to members
of the Society who followed the plins
throughout the past veiar, the one hearten-
ingt feature of the disaster is that no one
was injured.

It must be kept in mind, of course, that
balloons of the stratosphere type, involving
huge volumes of gas and the use of lurge
areas of single-ply fabric, may still be con-
sidered to be in the experimental stage. To
ofiset the somewhat smaller factors of
safety in very large balloons, greater care
iz wsed Inm handling and lnunching them
than has been found neécesary for the
smaller balloons,

THE FACTOR OF SATEIY

If it is assumed that the fabric of the bal-
loon is tadloted to a perfectly spherical form
(and this is clogely approximated in the
dctnal construction), the maximum siress
in the fabric may be computed with assur-
ance that the result will be well within [0
per cent of the true value. The most severe
condition occurs during the take-off when
the buoyant gas iz Httle more than a large
bubble in the top of the great balloon,

THE NATIONAL GEOGRAPHIC MAGAZINE

As the balloon rizes and the gas expands,
the upwared thrust of the gas is distributed
over larger areas of the fabric and the 1en-
siom in the upper fabric 8 correspondingly
reduced.

In the case of the Explorer [1 the com-
putations show that even during take-ofi
the stress in the fabric was only one-gighth
that of the actoal breaking strength of the
fabric as measured by laboratory tests. In
the languape of the engineer, the balloon
had a factor of safety of §—an ample mar-
gin for covering increased siresses resulting
{rom slight irregularities in the wailorine.

For handling the balloon it Is necessary
to place in the top pf the balloop one or
more valves and a rip-panel with sleeves
and other attachments Lo carry the operat-
ing ropes-and tubes down 1o the gondola.
All theswe require special reinforcements of
the fabric designed to offset the unavoid-
able local concentrations of stress. The
type of reinforcements used in the Ex-
plarer Il were hased upon long vears of
experience, and no previous failore of any
of them has occurred,

As the Narmomnar GroomarHic Maca-
ZINE woes 1o press lnboratory experiments
have been completed with full-sized rip
panels which definitely determine the local
stresses in this fabric area. Consequently,
the decision has bieen reached, after careful
consideration, 1o again attempt a jointly
sponsored flight from the Stratobowl] with
the =ame personnel dm‘mg Oictober  con-
tingent upon meeting with entirely satis-
factory fl}mt_ weather conditions.

The various exuminations of the ballpon
bag have shown that the tear in the fabric
wias above the upper or handling catenary
band, This is the top or crown of the bal-
loon, and constitutes omly  aboul  one-
twelfth of the bag's area.

While experiments are being made with
rip-panels; the Goodyear Zeppelin Corpo-
ration, in a fine spirit of cooperation, is also
building & new top into the Explorer [T
without cost to the expedition, in arder
that another Aight may be undertaken
when it is considered advisable.

The many pieces of delicate scientific
apparatus that had been installed in the
apndola hod been repeatedly tested during
the weeks preceding inflation and were in
perfect operating condition at the time of
the proposed tnke-ofi. The special instry-
ments have been carefully stored pending
the decision regarding their future use.
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e direce roude that Amerlcan Madl Liness
]_1|._u China and the Philippises. It saves
[220 rr_||:-1 ench way and rives you mare time in
the Oniene, where if courm,

SAIL FROM SEATTLE

Amercan Mail Liners sail every other Saturdmy
from Seattle, 10 the center of the vast Evergree:
Playground, The CHympic FPeninsmla, Bainier
Mational Park, Vancoover, B C., Harrison He
Springs, Poger Sound . , . all these can be part o
vour vacation, ifyou choose,

You sail at 11 . m., crulse up the smooth waters
of Puget Sound by d;:.:. tighe, stop at Victoris (a
romantic, truly " English™ city), theo speed outthe
Seruity of Juan de Fuon for s shorr, fasttripro Yoko-
hama, Kobe, Shanghai, Hopg Kong and Manila,

LUXURIOUS LINERS

American Mail Liners are big, steady-paing ship
535 feet long, Every smarcroom is u...rl'J-' Wi rh
lgxurious twin beds. Outdoor swimming pool.
College orchestra, Glasscaclosed promensde
lecks, Drelicious food,
Farei o the Ovient are ar Do ar $2583 Firy Clan
id 3160 Teurist from Seastle and Victoria, B, C
For Full deraels, R YOURL TRAVEL AGENT, or t'rily
Amerrcan Mard Liae, 604 f"-'_.'l'-‘:-'. e, , Nt York; 11
b Deartorn 31, Corcaga; or 1300 Fon rib Are., Seaghe,
Oiicer fie it e freem r:l."'JJIaJ.J'.'FI-
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JACK FROST
ch‘ﬁJﬂu-JJ L?fén.ﬁl'& Emz“ iy

LISTEN IN : o'V teatee hiow T Cocl Thels gamme
amcl e f*” Ko 2oill hicks youe o it-!

o making -,'__-_::: work of the paint on this bse
Beasrs Old Sol. “After 've scorched it there won't
be much for you 1o do.”
“Ie’s only ‘cheap” paine, sughs Jack, ® locky for us
it in t Dhat |.|I |'_Jll..l|.
“Wou said it, Jack, It burms e up to work on that
paint and :LL-_u have so little to show for our paing.”
Cratch FI.r_.-I does not Crack and scule, bur wewrs down
stubbou 1|'" oy L'u-.u a L..l.ll'ilr' which |caves s smoom
unbroken purbice. Yoo can see the difference berween
1'Iu_._|1 Ei-rag, prid *cheap” paint in the photographs on
thiv page. “Chenp’ f arnt, becuuse 1t cracks and scales,

=l

must Bbe buimnmed and scraped off down o the WO, HCHEAP" PAINT IH:T'I'II BOY
T-'l'- n 3 new I_-!-I_n“r ||' Rl 15 -.l':'-:la.tl.! =] !-ujtl-” i ‘:;..__. {i5# . alirr i ¥iroiry " I WEITT g -..r.-nr::
: st L11%, Now Fhe oo S LEL pesdil, (7k# ina Uzhean"™ parnd
The expeticnced painter koowd that Durch Boy b bernml snd ecrepsst aff a1 | I sty on e el
o ' . Hij pal, By e 1S pee gesty et ferp, Coal 12530, or B0 per gany
‘l'q e~ !r..i EYCE YOA1 [EROT r. I'-Ir' MIHEDSS i T3 IIETL A il -I_I Wi i Flanl L g dpodaiE, lns 5 PN DL E B g

rthe requitements Of your b and tmts ie o the eXACE  puRicumird ge gy SoT, S frii- an I-'--'I-I::"'""'-'ir“-.-'."."'J'I e
; B il T i HaPR LT rE g | i Ll B B I HTrss
color VO AP l.-l.lli- :"-u.l Ok J"l 18§ |.-IIIl '.-I 0 pPainicr.

Paint Now'. .« Aided &y the N. H, A. Under the  pajnong. Shows what (o look forwhen buying & pain
National Housing Act, you can armnge to paing on an joby, In Jexcled wre clear dicections for arranging a pain?
casy-to-pay monchly basis. But whither you use the ng loan Write roday for “The
Government rl-.n Of nof, send for our free illustrared  House We Live In.” Address,
booklet which cells you-what you want 1o Enpw abont B epr. 195, nearcst brand

SATIONAL LEAD COMFANY, 111 Bmalwer. New Tork 116 Ok Se., Hallali] D00 Wsn
ek Sr., Chirvega; £3% Freomes Ave., Clocinsets; 820 Wesi "'ll iy Avw,, Llawsbamby TI2
i_j=s r|l|l..| Leremt, B8 Liambag 2240 S40h St .':;'l'.ll Frupcie=e| Nutlmnab-Peslerm L] O 98 Alhany
. Duiaten ; Netiooned Lesd & Ol Ca, of [Fenns 114 Faprili Ave Pitashaargh
Juilen T, Lwie & Bros. Ce., Widmnar Bldg, . Filaiclphla.

; DUTCH BOY WHITE - LEAD ',
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\J HEN sou're aboard o shipy fooo weee ks
or more—Len vou really apprecinte
sorvice, food, atmospherel That’s why on
a long voruge you'll be glid sou’re trivel-
Ing Furness, Every day vou'll be glad to
go down to meals, glad of the Breitizh wiay
ol running a ship, particularly glad thoat
vy cabin steward has had long English
L T,

f'ﬂ EUUTH AMEHIEA, vin Furness

Prince Lipe. 13 days to Hio! The Jour
“Peinges, brilliant motor ehups bunlt recently,
offer the [astest tima by sea to Rio de Janeiro,
Santom, NMonteviden, and Buaenos Aires. Moth-
ing bt hrat-cluss gecommod ations, with For-
ness traditions of serviee and seamanshag,
Sailings every fortnight from New York with
call at Trinidad on return voyage. “Northern
Prinee,” “Southern Prines,” “Easstern Prines,™
“Woestern Prinee.”

lo H'lE WE—ET iHDlEE, viam W oeet Loudies

Line, Crojses of 22-25 daws o 14 glamorous

pnlanids of the “little West Indies™ and e
uetrarad, &, A, Heal Furness hisury on famaogs
eruiss ships. Sailings fortnightly fromm New
York., 150,00 up.

Apply to your local TRAVEL AGENT

#F forarast FOUORENESY offler. New Ferk, 4 FFlieinl! S8 oF
B FUA Avs, Alse Hosteon, Chirage Feilpdeiphiin, Diedrod,
Acitimmry, MNarfzld

War Dance in Zululand

Junt one of a thonsand thrilling sights you'll see
on this 95-day cruise to 23 pons of the Medi-
rerrmnean, East ond South Afrnica, Soudy America,
and the West Indies. From New York Jan, 29
an the Empres of Aostralic. §1350 up {fooms
with bath $23530 up), including standard shoge
proOPrAMIME, See YOUN OWH THAVEL AGENT Of

ComadlianRacific

e HOMA’ VA

The Bushmen—or “"Cluakuak,™
as un Arabic pecagrapher
- called themi—and 1the Hoten-
_ﬂ- tot, both fast disappearing
races, are interestung subjects
of study for the visitor (o Sourh
Alrica.

| hete are alvo the mysrerions fimbabhwe
Hulng=—a world nddle, and the scene
ol some of Rider Haggard's fastinanng
povels, Rich hingcrical associattons
also aboend ia the beauttful cites of
Capetown. Predacis, Bloemloatein,
; Lhurhan, and &lvewhere ig the “Sanay

T e fhailkmmts Sub-Continent.”
livped 1o Purd-td

Len caves, ibeiy  Sooth Africa ia fertile groend for the
idw wegser ple vrdent an well as for the touriee ia search
ki gHd doTEE id glorious travel thnils. Moderp rans-
poration, good bhotels, and o charming
[ ] climite make twurtug o South Afcice &
griauine delighe,
For fudl dvfinesanon

pur! & WELL A8 {?ﬂlrﬁ'f f|l':|l

Thee Cos £ Svae— 'Wagpeea
Lt I, BN Pk b, sou I H
Kew T N. 7. o uny ul

fhes lmaseh sffazs; ar amy sl
thet sy leadicy Peertsd wed

AFRICA

twrel  wpeacies  (kbrogghap)

"Meation the Geographic—It flentifies you'
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ONLY A WATERMAN'S HAS THESE €) FEATURES

ESSENTIAL TO

1. The most selentifically cor=
rect aid mechanically perfeet
Ink Feeding Sy=tem.

2. A microscopically perlect 14
kt. iridicm=tipped point with a
ink channel and
mitrrur=smiool bl writing surflace

cleari=cul

<. Your right point in view of
thie writing pressure vou apply
— i point you can secure quickly
v making the fa-
“T=Point Test' Ay
stire selling Watlerman's,

poved casily

(SR IAE nit

In addition te Self=Starting,
Waterman's oflers the widest
viiriety of up=to=the-minule de=
colors. You
ure nol restricted to a single,

jigns and @mrtistie

. E. WATERMAN €D, Sy e
BTN

NEW YOk LAY AE:0

S Storting

termans

WRITING-ANNOYANCE

T H

E A

{J
SHAKING

Mo

SPATTERING
OF INK

No

FLOODING

WRITES AS
S500M AS THE
FOINT TOUCHES
THE PAPER

T0 WRITING-FLEASURE)

SELF-5TARTING

commaon pattern ar toa lirmdtedd
viilor =eherme,

Waterman'=s s “the
the day™ in beauly ol appear-

oy ol

. INK BOTTLE
pnee a8 well as in perfected BY
mechanical construction ... aond WATERMAN'S

Lhe only pen affering patented
“Tip-Fill"=the cleanest pnad
cisiest way of filling. No ink on
Lhe barrel—noink on the hands:

o ek w il —Yadaii
Ty Hren

j
Th

knk 8 Eady
AT mial B
um sud ul i

Woalerman' a8 now presents
“INK-VUE"—in addition to its
Foegiilar line—for those who like
ink-visibility. See the beautiful
pew models=—""Silver-Hay"
“Emerald-Hay®"]

Poens £2.75 to 2140
Pencils £l to 25

il

( ;" g Wetrrman'

& Imk ks

1k for (rumisan pens s Lhd

o] EEliniCi0ry

||I|l
SAN FHRHANCISCTE MITTHEAL &

MEW “"TIP-FILL"

1 =i

e bewiile —
renmrels
Hal fwdid

il Jusl Elifs [erEi
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L CCLAaAN VLA

1 S0UTH AFRICA

New comfort
new speed ! Enjoy famous [t
that give vou “Lido Life ™ all the way
to South Afrea . . . and traditional
ltalian Line service, courtesy, and
CLISINE,

new hrlhanee

BN [3IWers

F A- 5 T E 5 T Ly 19 diwe from MNew

Yok o Capetown! Sail the smooth Southern
Rioute to Gibraltar an the swift Cante & Savesa

. thence on the splendid white express liners
Drilin or Cnulic Cesre

MOST LUXURIOUS nipr

et dcoomarnUation, (It oo & .J.'I:I.I:uj:-|'_ _.=-_-l..-':r|._
ar-conditioning systeme. The Dilio and Gialio
(Cesare are especually equipped for tropacal
BECVICE.

CONNECTIONS Salingz gve

direct commections for Dakar, Capetown, Port
Blmbeth, Bt Lomdo, and Port BNaral

[ ]
CURRENT SAILINGS
Lk X MNov, 2, SNov, M,
L]
Wit | Fintiait i, Sl S vahne Abids |

M?ﬂ. lﬂm' i J?-.ll.-.-. Lllu.l-_ LT _.|r|l LR

and, e Toek s ORors o o banpel e

ESITALIAN LINEGH »m

ON THE
WEST COAST OF MEXICO

Memories of Masatlan: The day you went deep-sca
Bshing and surpnsed a great sea turtle sunming himeset
on the transparent water: the doy you jogesd through
twisting sivtects in an arafe; good-natared  mearrariyr
tooting in the matlet place and strumming under bal-
FOrHCE,

Muazatlan 3 one of the most delightful towns in
Mexico, Sthusted oo our West Coast Roote, halfway
between the Limted States and Mextoo Ciby, it s o
r'.llli'll_llllr !nll'-]_'!' L's 4 1'" LLTIE, J.rII'I e o rl'lr 'I'!'..lrl':.' TELSTS
tar including the West Coast Route in your poundrip
to Mexeoo City, Very low fares permut this, and through
are=gnadiioned Pullmans operate between Lis Angoles
and Mexico City wia Tecson, Mogales, Guaymas, Mazat-
lin and Guadalajars. Tooson iy teached fom the Bast
b oar Golden State and Sunset Limireds from Chicago
aid MNew Ordeans:

HOTEL FLAYA DE CORTES

W are now building o modern resorr hotel on the
beoch at Guoaymas on the Wt Coast of Mexion, to be
completed early this winter, It will be a comfortable
base for Asheng trips into the Gulf of Lower California,
an angler’s paradise; or for hunting rrips. Or o place to
st relax and rest under a friendly foreign sum.

For booklets and iaformation abent tbe Wenl Coarl af
Mexreo, write O, P Bartlens, Dept. G210, 310 Yo, Mechi-
gan HBivd,, Cirrcage. For de Taxe bookier with farge ma

1] .
ew [Rid calorr, enclose 23 rewmts fn Jtamps of Coin,

SOUTHERN PACIFIC

“"Meantion the Gesgraphic—It identifies ypau™



"WERE DRIVING S0UTH FOR THE WINTER"

AT vast the turmning leiaves begih to o
the h"u_;.';_ trom |-,_ 1I|-.,-._ ETOWS d hillyz and
then one morning s white frost on the cot
tage roof confirms the rumor that summer
his gone south,
Now to pack up and follow! To start a
carcires |_Il||,.'TII 1age into the southland, es-
caping winter's hleakness and muking hife

8 perpetunl

wiliday under bright skies ol
summery bloe!

That 1= the ]."”'-';-.l_L today rr|a|-<t4:11|1u
of men holding policies 1n JLI'ILI_'-' ca's hrst
I'.'-'I..I.I.".:I:'r':.'IE Tkt I.JE'J I|'1. .|Jll JUTANCE COrmn "Jf'l".-
And a--ru, ton, can banish from the 1Lr1'rr
the wintr ;LI-.-1--u. of financial worry.,

You can provide yvourself and your wite
with a rem nash |T|.'..l.'[|'|1. that will con-
tirue |-1-.u.|‘||'.".z y, month after month, as
long as you live. It may be $353, 1t may be

® 11[ s Wiy youl will be rh'.thimi Tix
ome wnd go s you please, 1I" i will trans-
form vour years of retifement into & long
vacation. In short, you will give yourself
and your wife utter Ir--:'nfa-lrt durng the
most enfovable part of vour lives—that
rar II:5-|||' '|.'-.'|1|l.'i'| tne r:I!'".-I'. wias made o

To win such freedom, consule any agent
af the New Englanc al Life Insurance
L-:-r1|1'| 1%, The world offers Vil 1o finer
way of protecting your hiture than through
insurance with this Comp any "-'I-']'IILIII. has
eliminated financial worry from countless
lives: this Company which ]1'.4.'.1 emerged
from every economic storm with increased
strength and prestige; this Company whose
very name today—in this yearw hich marks
we Hundredth Anmiversary .*" its Charter
15 pecepted as asynonym for satety.

NETY E]\[ﬂﬂ\fﬂ MUTUAL

LIFE INSURANCE COMPANY OF BOSTON

o .'.;-'-._l:;%,-",-_l- AMERICA FIRAT CHARTEEED MUTUAL COMIARY—AND TILL PFIUNEEDR[NG
,-’_1.‘:3":IE L e e e . S et s A e S S et
] \ “ew Excrans Morvar Live Innunavce Costrany H—3

= Milk Stirest, Boston, Mlaas,

MNams

| HONTHLY ISCOME AT RETIREMEST

Please send me vogr booklet which eells how to Dugild e estute for

MONTELY TRCTTH i WYy FAEILY

Tddreas




The National Geographic Directory

of Colleges
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WhEl Tlhididen. Mislern FilklSgia. L0E-eaeey Wik
ramnpzee ks ts  Barrie Seteaeling MA.; Piaa., |
Bon. Frankisp Sta., HSax N, Washbogiaan. 8. G

THE KNOX 5CHOOL

A eopwrey athonl with kigs aasdersy staredeg
Nodilur Fieghy. Clillsias prujafuinry. O K 0. s
midhmE. | G- Er il yRiest 1BpSmny aalrsss. (e
ritumial t=—in=s, Arl, ome Lrroms. Sperte. e,
E. .-liill"i-.‘:hl.ﬁ'h Box W, CaaporEiomsn. B.Y.

LASELL JUNIOR COLLEGE

Fen mtiom from |Eiwmtm, i TALF ST R Tair Hlgh
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atuls Junkasl Fotiool, Cufaige ey B, Winslew,
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THE MARY LYON SCHOOL

Cinias nreparntney prheral it A LT fae
i) CTlbiite] oyekls Rrbanided i nFesin HI"‘I"‘ I,
droomnties. Gl pwirmmeng ihadeliff, Bopanr Lo
mivanl Jemee Lolbegs cour=es. M, aed M. B, M.
Calst. Priacipals. Bay 1620, Swarthmors, Pa.

MATIONAL PARK SEMINARY

Firmmirsiia s Ta Weahbngian. o o0l ey ans] pee-
linFRtary wetiisnl [ifstrnenistus] prtresigps LIl
pirrim. Teerming! fmgifesn il pmpirstlon Do b6l
rapes #anling In pnemlles  Chladsi, LEmes B
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Colleges

FOR WOMEN

Colleges

FOR MEN

MAII"I’ BALDWIN COLLEGE

*.| %“Iﬂ_‘r' " r"“-l.ll.- v e A F S P A RIT RN S| R
Mo, AFL [lrm-

s bl Rl LG L F sin s KaNng, FeeorEn. O otal =g
L, Wilsrn Jaiman, Pres., Bl J, StoaiilsE, Y.

MARYLAND COLLEGE .,

BACHET o degrrei cortilisates,  Ldaeption, eme
L ranmere Wimie R interrgnrisai Tezliihg, Hpeisich;
= |"I..r.1.l Flss Artm. Plijmsnt o ul mir. bperia
Kedirg  SNopr Hatiimere Worrds [ Cedalpgy  San
N, Larthamis e, WM&y il
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Bovs' Schools

PENNSYLVANIA MILITARY

EF A MDD LE G Tour-feRr Snifsis,

COLLEGE |

pn i hoes Ao tralien. R
Ik, i lrwll mpd Indheserial Eigrmeeriegg. AR sjEinl,
ieermimg  pesle taar iilameiphdn Ll rear

Firank K. Hralt, LL.D., Presidanl, Chasler, s,

Yocational

SCHOOL

ALVIENE 5SM95L THEATRE

farT TELL. CEaliseles—Firel Lildlss, Less Teary,
Lims EErees, Ir'r.r|.nl hanmes, LR Jdohpem. w8
Hhigs, Ferdieh; oS Seack  Theadtn  T5slsihif
Aprianrateis, B, Y. Ddliigts, Weolls Spey Laill
foor UDnbhlogy 4. BE Went EETh 54 Mews Yk

AUGUSTA MILITARY ACADEMY

COMIENE presaraisty  Madern gym end poal.  &H
aports, inclnfing oding, AW geres, Geralostes in i3
il 6k yaalf, Bapsodialls rates,. FoP sallig
gifcdives Moz 14; Cal. ¥. 1. Radler o Mal. € 5.

Rular. W.. Fort Dsfancs, VA,

AMERICAN ACADEMY OF

DRAMATIC ARTS [0Sy ot
Tt [eremmd inrtfutles Ter Dvumate lral=ing
FALLTY MM OPESSENTUNER S L ubabeg frims
Secretiry, Weom 750, Carmmighe H&l, & T,

CRANBROOK SCHOOL

axhis, grRden T-11.
Gyrahantes in 2 ralleges D rmmiial r||||_n|rIJ_|r.l:|.|Hl )
&FLE, it RELEA LN, B o LCreatito haleet
ruldtemln), For crtnlogy Wrrle BReéogiebres, =35F

Lnne ine Woad, Bloamimid Hills, Mich.

WARRENTON COUNTRY | e wf
E-E-Hu-ul_ R tiem. o llegre reparetory '|I|'|Jr-.'

sl ercrses. Freméh the languege of |
ilis livilast. 1S Etias girls now b simdy, =wings them |
e anrE  inrdesirs e w5 mled sl soanee
Flle. Lioa M. Béulighy, Bas W, "ﬂ"l-l"l-l-l-ll-l- L

Webber College

Executive Troining for Yoong Womean
I'#iz="Y AR U= T Flesharsl Priscepiss, L e
Menogp==usil, il Berwlnrtal Prastiss, aiding 1= |
fesjrmillsbe [ess|Lian, Tar Erapars ey 4r gt srhaoe] §
sraclinied, Use Vear Comrss for pirds with s |
prerunp poilages eyierienen, Wiilsr samssier 1m )
Flesridds, All sforis, Flesrmesl sarvico Dor I.Tu.d-'
unlliE

For vatutog weite Eltzabeth A. Britt, Regisiras |

535 Beacon Streat El-u'ﬂnn. Hun.-'

|
Cozeducational

'NEW YORK MILITARY
 ACADEMY

! prrellent Jie _|:.|'|L--. Eh
| rinl eempreass. f Sl

CULVER MILITARY ACADEMY

il Laks Manimbpchas  Flu-aiee Ta e ladd Sy
Uillags prrperstory. Jorigre ol=pes work . el
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o Een. Mior F. Davis,
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OHIO MILITARY INSTITUTE

Imug YRR Cortif-ples admil (e Callege [Lower
{ Brforgey]  fawr privsper Bopa Wigh, Imagdifs] lhawes-
thon. Catolep. Cal A, M, Hapshew, Box M,
Collagn HIiEl, Cincinmatd, 0.

Miss CONKLIN'S SECRET _ﬁm AL
SCHOOL Futiutiiip 188, Beevrturinl amd

Fisnuthve ekning . Blodssts frhims
lemdfing (Gillsgess wii] Molasils M Lassitii
FinrsElment for 4 weldahior | et il emdresre Ferimaces

iatom, et Plecicit, 308 W es) S000 56 N T.C.

GRAND CENTRAL SCHOOL
uF AE“I' EFmrrrLlAL Ehleert dirmiipa] 15 sos

J'.:-—rlul BT =rileks Drawies
Feiptlay, Bandpbees; dhimtraikss, Ailvestlaing, .‘|||
jlimi) Arte, xnil Telerior Decornilei Cafede

TOLH Grami Caniral ‘|'-.r-lll—.|.. HMuw Fark ﬁl\'h-

LEWIS HOTEL TRAINING
| EEHUELE H- i '||u|||I.|..'I‘-.ullll-|‘!-l| 'I-:lluu|._|u::|!...llI:III I|r.||.

el e Dree ol 010 charpgs. Myw dep eluesaes
pimrt T . Inn Tatloy Fres Lewts Haisl Tra

H:.!-I:hl-h,.ﬁhl RLS- I.l.‘ll.,l'l'l.l.l:llm.‘l'.hﬂ..‘ﬂ' C.

NEW YORK INSTITUTE OF
PHOTOGRAPHY | o=

Portrmit, b Matin
Fletinn Vstegrupby. Forsosal Atlondunecor b o
Engly., Many pialtatls ofsmrtiE b Frea ik
lell. Degpd. S, 10 Wanl 354 S0 Mew Tork Sl
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ST. JOHN'S MILITARY —deantl
ACADEMY 7

Fasulis III' sop H[EE-

Thvorres be sl sdas D a v

| millnary tmilasng. 38 blcH regrd o S8l mrres i7mm. AT
| spnr, n'n'l.l-ln'l.'lnhurlu rding pod . roweng St
fr. Chkimliag -lll-:Hq.I:] WAlim .

PACKARD SCHOOL |77 "oin
Eresta, Cenpicts Borsinrmsdp fesnernl B
& st &t Byareisl] Cainrnes, - lmsaisadial Fhir
nigh aehmidl grodgutss pnd coilegr sipdesrs, Flare—
M T rlllllh'f'l.!_: Foff ratilog WPkla” Maonbilaml
Prmezpal, 283 Lasngian Ave,, Bes Yoors City

HALCYON FARMS S5CHOOL

i mes 1! Frpee=sire meliusla TEleiin
wmlated adall, Morgerul Morrs Slowomeeed. {i.u'.'l_r
Are Prrumuties. {]igh shodsetie standwrde. 5 s |

duy borrding plun. W5-arre farm. 150, frem N Y
M. amill s, Eils, N, Clar, e, Gealan, N.Y. i

| reereaddimeil Farilliied &b rliemis

SAN DIEGO ARMY AND NAVY
ACADEMY

""Want Prawy al I|||-l 'ili"ml. "

imbernuiivan!  pairan
Fillr areeditad o l;||'|-r-|
'r'|||'||lI [ Il" =

Bex T, Pagifiz Beach, Calfsrwia,

imfiticemd Tie=Ii§

Codwlarme

“"Mention the Geographic—

It Idontifes you.”™

Antional Geographic Magazine's new Mrectory of Hotels
staris with this fissoe and will continne as a momihly fearore.
It will b fonnd in the back advertising seetion.
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s o Do you use a good, rag-content

writing paper for your “everyday”
notes and letters? ~ YOU CAN,
WITHOUT FEELING
A BIT EXTRAVAGANT

Tl E real beanty of nsing American

Stationery is that Vil Know 1t 13 cors
recl. Nol m|1_1 i sl b=, bt in q:lﬂﬁlj‘.

The price 15 so hittle vou mighl. e
pect the paper to b anferior. But that
1= not &0, 1t is better puper than found
in many high priced boxes.

Besidea, each sheet and cnvidlope is
|-rint4.--l with VOIIE Diine and address—
the smart and logical way to have your
slationery lrm-hr-ll:ir. It 18 a safesuard
asainst lost letters, It is an antomatic precaution against illegible signatures and
the inconvenience such signatures cansze, It is distinctive, Send $1.00 for a box
(21.10 west of Denver, Colo., nnd outside of L. 3.). We know _"!-'ur.l'ﬂ be delighted.
If not, your money will be immediately returned.

= e S FOR CHRISTMAS
THE ”4 50 T PACKAGE f: ® Thousands of pockages of American

Printed Slitionery are given every vear
HH) Note Sheets e m
il
-

150 Envelopes
Printed seith your kL — I of vour Christmes shopping finizshed
Nome amid Address

] for Christmas, It mokes o perfoct gift-

F- nnd an inexpensive o, Why not get part

mowr — ulply by sending in your Chirist-

mus urders today?

e AMERICAN STATIONERY co.
300 park Ave. PERU inpoi1ana



Vital Changes in 4
National Life ,
All Over the World Have 1 :

Created New Words and.
New Facts

LOOK, MARY A

Is the ONE Dictienary 50 New
Tlmi J.i Mee!'.t I’reu:nl I:I:r.uI Hn-udl-

|
WEESTEH 5 HEW IHTEEHHTIQNF\L
DICTIONARY o
Edifion
g, 000 Enfries; 122,000 More Than
Aoy Qrher Dictionary
The Graatssl Amaunl &0 |afarmasies
Exar Pirt inke Eknd Wl
2,520 T rerms II'ns'r.-' 1]
'll':'.:llllrl.l'll"gl } im e rn-||1-l':||'|
| 1a=fg 6l Torwpd | Arfkr
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| 2,000 Bisgranhiead EREreea.
Eriasrtive Tremlmesd af Sysanym
aEd Apianymi.
Dedipilem Abselot=ly - Securgle @od Loy
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A+ All jqnurq-n-:. Werite fer Infarmation

MERRIAM CD 597 Broaglway. Sipringfehd, M

, and all becarnse be
learned bow to Jraet brs tdeas aerpss | O &

® YOUR boss wants good idets toin, Are you wet-
g full credit for yours? There's one way to tial

pee. Dyvpe them oul i elcar; uoderstandabile fon
onvour rwn Resmangton Partable. Yau'll e s TFTY sed

how seemgz words in clean=-cut black and whis
5[5k eifn WP YO O thinkine, Best of all. neat., by -

wrilten idegh commmand execubive Biention, .. maks

a good pnpression lor vou wherever vou g, 4
Ounly $4 d ot |
f 1 |
bu}'za a new Remington
{8 amidy Fif
fasch of Tam
BT EELT I lil
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Town Meetings
and Better Health

( E }‘L}LLFITTHF: the old Colonfal custom

of calling a town meeting when the
safery and wellare of the citizens were at
stake, the Nitiomal Health Council will
sponsar local town meetings: throughout
the country durmy October, You and other
citizens will huve an opportunity at these
meetings to take stock of the activities
which are being cartied an to make your
community 2 better and healthier place in
which to live.

There is a direct re]_.u-*:.n.r.l'.ign between the
community and family beaith., Effective
measures for im PIOVInNG sanitation and con
trolling disease depend upon enlightened
public opinion. At these meetings you will
learn the extent towhich your commuraty
iy giving you and your family a full meas-
ure of protecticn.

Your family should not be exposed need-

S

i
!

STERLT RLEUE AR U T el
REELE SLEGELRLELRCL
L EMEBEAN (b v e g

leszly to diszase, Loco] heilth ofhciala and
voluntary organimtions are striving con
tasally to improve health conditions, and
they know what vital gaps there may be in
the bealth activities of your community.
Just what, if anything, should be done 13
a tnutter for you and your neighbors to
decide,

Numeroygs communities can bear witness
tor the benefits—measured in termsof better
health and happiness — which have been
achieved through surveys of the local situ-
stion and education of the publbic. In some
cases the water supply has been improved,
in others adequate stress has been pliced
upan the diphther immunizition of chil-
dren, and in still others the public has sup-
ported whole-heartedly the preparation of
nroper health ordinances and their entorce:
ment. Attend yvour fown mesting—it may
lead to better health for your commurity,

MeTrOPOLITAN LI1FE INsuraNceE COMPANY

FrepEilcK H. ECKER, PRESIENT .

S

OsE MapisosN Avie, New YOorg, M. Y.

:l-lll:.l L, el

“Meativh the Geographic—I1 idpotihes you.™



MUTT AND JEFF NEARLY LOSE THEIR JOBS -- -

. _ =" meﬂﬁgy:"?
WELL, JEFF-- 'f 60 AHEAD™! 570D -HEHAD [ A grow-ouT | ARE WE LUCKY | ‘WHEW! ;?"’
WE CAME NEAR. Ji TELLME | 4 glow-oUT o 1hats HE DIDN'T -/ WHAT A ¢
BEING ouT oF OUR ETJH AND HIS L-"leJ | 8AD nEWS!' | GET KILLED! CLOSE [
y WORK! F RROKE A DD Ji.Pl.H:D,i SHAVE ! £

o PENCIL] gl SFRIMGS. T // H '

kit S

- 2
2% ' | IR
- .-__.. 7 .

&

o ol ) a
n

PLAY SAFE WITH SILVERTOWNS!

4 \.I A NY o bmie 've joked about g Bow-oof, fabric!—=This blister grows higger—BIGGER, until,

zdvy BUD FISHEH. "'but never | &l (yn the siiinelr 4 |.|.I|.-r. .=11."'1r-|. A Blopw-out!

way (o Sarutogs for the reces, my Car was Com- To protect motorists, GOODRICH enginegrs (n-

pletely overturned due to a blow.out, 1 was com-  vented the amasing Life-Saver Golden Ply—which

pelled o spend several months in the hospital, resists internal tire beat and protects aguinst these

during which 1 bad plenty of nme to think of how  treucherous, dgh-speed blow-auts.

i portant 4 part tires play in che safety of motonng. And examinge the busky-cleated tread on these
n ool [Eing any more hig Silvertowns. Then you'll

nee why they |-1':-|_-]1- yOour car

]
chunces, I've equipped my car
with Goodrich Silvertowns.” | “straight-in-line” on wet slip-
pery roadsand giveyoumonths
of extra “trouble-free™ mle-
wge! FEquip your car with
GOODERICH Silvertowns, They
{ ol sal o Pewtity gwore fhiai ather
| stamdard tives. .. and they may

bethe meansofsavingvourlife!

w(oodrich & aj Silvertown-.

WITH LITE-SAYVER OOLDEN FPLY

At today's high speeds, the
pripnde Of the tire geis as hot as
bl lirg water. StGoner or later,
this intesfaal ear must escape,
And it does. A tny blister
{orms oo the inside of the tire
= htween the rubber and
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IF YOU ARE A CAREFUL DRIVER
YOU CAN SAVE MONEY
ON CAR INSURANCE

Llfi]'_.i':-l_':l' MUTUAL'S muney-
EAVINE ‘III-II"I 'F:lr lI'ZIu'"-'F“II Mmooty Car
{(FTiErs i.. SN FRET J 1]I'_I ill. 1_r'|| ] TIiIlI:

words: "Carcelul drivers are entatlod

to lower automobile insurance cose.”

Here's how 1t works: By barrmyg
IJ AMFETTUS -i]:ri VEI'S ',|r‘.-:] .'.-I.']1:1_'1 i|||_:l Iur'||_r'
careful drivers, we have fewer accr-
denrn. This means fewer losses to

pay. Furthermore, you avod pay-
ing large commissiuns to INsurance

.l- : aghiy bicied FOTLE I -.I.-J . 1 R Nao par can b jafpre than e et ot Hiis wshrel. And no dreer can frel
FplosImen Of NEW POUcies 'l'l": it il oo o8 JOTT. sl sribheul edagmair ynourance en k45, { vy ard & e
[AiEs "i'h'llh.'h. re :-'-J[:_ rl (3 TI.Lll:'I- p'..lri COIe I.'.l'-'k to piipenily arrfal drmer, = beliree yru are eaivlicd G far Tncasas

§ " 5 ¥ ] [ [ 7 ¥ e " H B = L oo # 3 ik " - foe

vout. More than 43 million dollars 1n dividends o Jarmar st IS S, QT S A U0, P SR SR PracE S S
- v r pradaly imrErgwry S5 u_'nl':l'."..:,l'.‘.'F.-'.'-:-"-'-‘-"'_.|I|'-'r' S 55T A
have heen so returned to policyholders by

Liberty Mutual since it stareed 23 years ago, —samimps prturricd i .

Saeim l.-."r:l Fu'.l.l':il'ul .|'r_'_r.'r', II—"I'.II:' _rl"_l." AL Ml amd Ve i

8 COOD REASONS WHY YOU SHOULD INSURE WITH LIBERTY MUTUAL

1 You are identified with repucable, careful 4 Your company iz the largest, strongest
drerrs. Liberrr Mutual's chents are ge=  mutunl casualty imsurance company in the
beeted, not merely solicited. They we the U, 5. e has grown stemlily n size aniil

mont  carcful sutomabile drivers in the  strenpth, in good times and in bad.
country. 1 ou profit by that assocanon m

ARy e g Your company operates from coast to
CHILEATE EINEE TR .

ICraE r'l-..-|":.' ,l.1‘|_l[3_]|_ §ECWICE 11 B8 ChIsE af

? You do not have to help pay for costly yaut telephone, 3
aroidents caused by dangrrous, reciloss -4t

& Yoor car insurence 18 handled withoor SAVE
bather o red tope. Claims are settled baely MIOMEY

drivers.

o ::'Fl"-:l'll"'l IIT|.'_"."II '-|-'-l' |-':i'r|IIII. B |'lL'.i'-':|| of -||-|| ph ity - —
i £ . T i e oA e pm——y

carefia]l drivers, and mavinzs resalbing  he- g o o

caltse your prémiumi do not go to pay lang T Responsible car owners can parocipate in

COTRMHAEIORS 10 2 leEmen on new poficies o our convenient Deferred Payment Plan.

repewals, are seturned to vou, In &3 yean 8 It is yeur company. Mutual companes

st least- 2095 annually bas been so pund  are owned and operated by thes policy-

Licvholders, hulders,

SEND FOR FREE BOOKLET —3 |

I LIBERTY MUTLUA]

5 . I LR .'-\-I:._In.I'IIJ."'.ll:..|.:..I:-"i":-u.."-l'l
l I Ill'i-.ll'."lrl'l [0 -1 -'II-II' -_-Illl__ll_.l-gl.--|.|'_||-|||.!.||-|
‘ biivw sk ch §omm pave ofy g f  UISErane s Adem Fads s vl

- Dtepred Payment 'lan, (e il 15
INSUBANCE = COMPANY v

back 1o po

iY amr
]

T

III:-:I..I1.E:. |:_J|_—_I-I:_:I_-: _-I :-l.' _r|||||-|-. .'l||.|:::|;-_- D ||.|'|_-||_ .|1|III:I'!'.I:I'|I'||I |
Frficed dH frvmcidas idiic fromt cvuid Ju coall I

Tt hpre ©aF &3 =]
IR AT wlic o e Brakas Coindiscatsiion; Gl Lidiing, ] et vipem.clt B hem

Burplorp swld Biddery, FPresonal fonsml, Forpery wud Fudeliy Bundi foe

My presrtt pelicy capires

|.|.1.ll|||r; i .\.'. R _-: "

| -_'.I"_._|_'.:.l Pl o ea=li a nd indwadual, A0 form; & Frrr Farsrance seiliea
i

- i
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Getting ready for Winter?

This man.

1S preventing
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Fillimg wrikz spaces with Rock Wool Home: Inaulatton kcers precaous
hewl Trom leaking cut of your eme. 1T peow melts on Four roaf (s (o
grctire ab left), it's bermuse hieut s Ioakipng out | your house shonld bein
pilated with J-M Rock Waoul, most effective of all imulatios methods

Johns-Manville Home Insulation
will give you a warmer house, save up to 30% on fuel
. . . make your home comfortable all year round

i ¥ 4
I }: b YO have cold, deafty roois
oo b fuel balls, . "Famaly colds™ 7

UF ot ehir, 110 8 |-|--|=..|-| bBecause your
home leaks heat hike a sieve and vou
are heating *all outdoors.

lohns-Manville Rock Wool He
Insulation ¥ .|| top this waste effec-
tivelyv, o | ix Blown berween the
beams 1n rI- attic Hoor and into hal-
low, outside wa

| '-|I 1y '. i I :'-ill.'a.' g II 0 'l.-.::|L
'.|::.| 1 ||. the | Hima- '.|.:|1'.'|E:: "l 00N -
U ey -,_[ e Flan™ isiidE 1 e ] & LAY, ddeafily Fociow o ® SWELTERING in narmumar
.-,. Y I _Irlr PR [ 4 winier muan excesafve foel =y0ur houss s practicalls

hifin, becavse heat s poarinsd cortaln o Ve rhar wius 1 e s
ads cold in weeping i difeult o Badt i wilhiter!

.'ll'll- fEr :' r'l iy ll.! fory nr II.-I'l:'I'—
= otement hmncinr. Tt
will pay for itselt ina shor
ime, in Fuel savings,

/7 JOHNS.

FOMNS-MANVILLE, Depr. NC-10

11 E. dth KL, New York, Seagd FHEE. (ustratead
ook 1efling whole amuezing story of BEGK WO
HOME INSELATIDS and i i will kwag my tishdris

EES D 15" confer |n sqpiniiiher , &a e T..-- ._-IL- -!l:l-. i | rr__“

Tik Wi e 1 ar peresresl im A b kT

‘I'III Ah":\';:[ L L E 1I-‘I'.I1;:|.:-.::I|r:1 'r.l:||:-|“_"-‘l'l-: |'I|!|_-'J'r-'l'-n PRI R I piles=e
'llhll"'h
Ful-Thik Rock Wool | Mt

.I-II-lu'll—
i Hinoe-

Home Insulation
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SWIFT, SKILLED, .
COURTEOUS i
SERVICE g

111_;_;;
e
SHy I« one of 100,000 operatars in the
Bell Svetem — loval aperators, speeial J
operators for the dial system, toll opera-
fr=,  Anformation ojrerialars il PELUTLY 1
others — all  specialists in giving yom
pictent telephone serviee,
The alert, [riendly voice of the opera-
o b familiar 16 all who u=e the tele-
phone. Through the vears it has come .
i menn more than a volee. It is the -
svmiba] of politeness nnd efliciency, -

The manner af this serviee 18 as bme-
portani as the method, Even n few words
ean rellect o courteons attitide,

Ihe operators in the Bell Syvstem are
earefully rained. But there is something
pore 1o il than training n spirit of
lovalty and of pride in rendering an -
portant serviee. his spiril 1= ever-
presenl — it has brought especially high
cammendation in time of emergener,

Truly the telephone operators have
beom ealled “*Weavers of Speech.”™ Their
swifr, shilled finpers intertwine the volers
nnd petivities of commuonities

and continents, For dally, as & L
[ . .l |I
apron 8 magie lisasmna., thoe waoerld "

is bound together by telephone, S5 28

BELL TELEPHONE SYSTEM




Don’t Be Hasty
' I'S Loo imporlant

1o be hastily arrived at—vyour deci-
=jon aboot life Insorance. Let us
senred vou o booklel which, in a few
words and a simple manner, tells
youl what e insurance can do fo
vou, You'll find it helpful,
Fin =

Fﬂ%ﬂ?ﬁfﬁ"’

T T —

L L L

LIFE INSURANCE COMPANY

il DhTiis WapnmsikiTETTE

JOHH TIANCEECKE INOUIRY BUREAD
197 Claremalon Strerd, Baseten, M

Lend my copy of  dAmrwermyg Ao Fen parriani
(Puiwnljarn

N EmE
Livard ahid Na

ifw

b |

HOTEL
OWNERS

»._“H[ can advertise (o trayel-

minded O EoGCuarmc fami-
ies for a=s hittle as throe conls o

thoeisiprel !

The new Hotel Directory,
which will A peear monthly mn
the NaTionAL GHOGRAPHL
VMiwcarminge hevinnine with
this issue, makes this low rate

!lq:—nill||1'-

Fhoparifs un # et e fher

ffewrpinimg i Bkl

WATIONAL GEMGRAPHIC
MAGASTMNE
WASTIINGTON, 1. i




Wouldn’t you pay a dime
for a movie of this?

How can Movies cost so little ?

L\."‘h' ENTIRELY new tyvpe of film does
LA the trick, made especially for Ciné-
Kodak Eight. .. this film Zives you
four times as many movies per fool.
A twenty-live ool roll of Ciné-Kodak
Eight Film runs as long on the screen
as 100 feet of any other home movie
film...and there's no loss of quality —

 Mipne-Kaodak Eight makes 30 a5
S0 movie scan=s —sach as gng
an 1he avorage poane in the news
rianle—an & roll of fils coallng
e 08 finighed, Friacay fo alipw,

= heir irst poppies . - . and wlhat
:|'|!|.|.'_- mates iy "l bhe, Here“s dms of
life's high mjssta - Flbedl sith netiom.,
i imd=hismiak Eight s=ves such sisnes
lev rvuis bew for besn thinm 109.°

bolasey
the movies are bright and clear. Ciné.
hodak [‘lighl lits your [u:u"ku-t and vet
it's a real. full-fledged movie camera,
|1r-:|.uIH'1J“:|.' nuuh'—rn:e_!.' to use as a
Brownie. Best of all, it eosts ondy =54.50,

~EE THE EIGHT, and the movies it makes.
at vour dealer’s today., LEastman hoduk
I:IJHIIIIJ.].I:'r. E!.‘U“".JE"L':'.I'. ?'I- 1 .

(ond A Eiu



Help Your F'riends

PREPARE

For
Hi‘iii[i Il}_{'
Months
Ahead!

L UMMER has gone. Winter 12 coming, In the months ahead, when stormy
days anil T:|1';_:|1I:- Lq-q-}- many indoaes, members of the National Useographic .'-'-rr-u-ir'r_-. will he dom by
glad that they have The Namoxan Geocraraie Macazisn as their fireside CORT Ao,

But other people—inelnding many of vonr friends-—will not be able 1o travel through
Tue GEocrarmic s eves to centers of world interest, or thus o reeall seones they have visited in the
past. They will not be able, through Twe Geocraraic, o follow in the footsteps of modern
explorers or to observe the amazing life of Natore's wald creatares.  For they have never fiad an

rllrlll-ln.r'rr.lrrr'r'l.' Fo Deroime .u|r'r|'.|-'|-"|"1 af vour Soetety,

MNow. more than at iy other srason of the vear. vour fmends will .,||-||r--r'i.1|;|' Vi

thonghtfulness in nommating them for membership.  In the reading months abead they, too, wand
to enjoy THE Grocrarmo s tmely, mmformative articles, dramatic illustrations, and valuable map
supplaments,

(sive your friends= this o rrluuil_'-, Nonunate them on the form below—no hnancial
obhligation 1 inovolved.  In doing thes secvice for them, vou alse help vour Society extemd its
cducational activities and mmprove vour Magasnne,

e —
] — — — -  — ——— — . . B St — — — — —

TSN HTAE—IN N NITNATE KT LETTEN 77 ] AR LI Wi LT sl GiladJia FTNE

Nomination for Membership
secretary, Mmational Geographin Sociely, — 13
sxteenth armd M Streers Do W o ' Wiasliing tom, 1), O

| psminiate for memberebip in the Natbomal Geopraphic Societs

i 1 | :""I-|I=l=|"

Aalilriss B
rll Es
Aamieal mrmaberabig om 1) 5 5 Uleenpation |
i, Cumaila, §L50 abrosd
fLidy lile winimdenrahigs §1904) Tl _"l-.il‘hl'"
'Efcind malid deidiel | Lddeds |--||.1:'|ir
tiy bhee Matlouel leepngraplii: _'1,||||r|-l_—-_
ek Minge= Temii hr cherk, o
Irafi, postsl e expessa ooiler. (i ||-_|-||E-h-|!||||| i
The memberahip fee ineludrs '
asctinil awbseription o The I i N 1'|;||=|;|_|-_
N Liical Weangrd (i Slugarans — 3%
Addidrpes

| lr1'||E1_1r||r||_

ERel) | ¥ amer gad Fdderar qf Yemanalbing M mbsr |



you avelosing LIFE! Protect
. You are if you sleep on a mattress Yﬁur hﬁme

Insulate with

that loses comion 'Iflrln.:g,h the Years

. Te 4
you don't bave to! Fireproof Wailboent
: You can dc:p {0
[J ( ;
l' 5
:'l“l'l?'"-.i
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The world's first
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HUNTING WILD LIFE
WITH CAMERA AND FLASHLIGHT

« &«

HE NATIONAL Geographic

Qociely announces the publca-

tionn of "Hunting Wild Life with
Camers and Flashlight," m o
voluwmes, by eorge Shiras, 3d,

|1||||.r[.|[|_|j with @30 i t. (Lo .:illh'i.".'-E
remarkable photographas,

by the man
who was the first to ke photos
graphs of wild gnimals in their
natural habirat, who originated fash.
light photography of wild sraimals,
and whose unigue photographs
have been awarded highest honors
af home and sbrond—izs the living
record of sixtvfive vears" vidis tothe
wnads and waters of North America,

| Ln ]
Thiz 95vpage work

READY =OVEMBEN FIRST

D

The publication of these volumes
and the sale of them ar the nominal
price of 55.00 the set in undertaken
by The Sociers e of 1ts coniri-
boations o the increase and diffuslon
of geographic knowledge. Although
they might reasonably be expected
o sell for $Z0.00, a price of $5.00 1s
made possible becaune neither the
suthor mor 1 he Sociery makes any
proht, MMr. Shiras having presentesd
his priceless pictures and negatives
i 1T he Soclety, and because the firn
of the engravings been
pssumed by THE NATIONAL
ECHRAPHIC MAGAZINE, iIn
which most of the photographs hiave
ppperred between 1906 and 1937,
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2 5.00 TI1

Each of the two volumes §s 7% 104 inches, bound in
[desori e Bue-tloth ¢ stamped in gokl. Each wvolume contal
wWoslir € f this remarkable publicarion tod; 15
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PAITOGEL P AT HOWLE AND ARSGaL

For the adulr who wishes to study
nataral life 28 1t i in the wildermiess,
these profusely llustrated volumes
are inddspensable.
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Or meddiow,

J];_| i I.'.:'Ir prove thelr worth to the
NPT TTAN and vacatiorist.

They will give lasting pleasure w
arvane who loves a woll-told storsy
of putdoor adventaore o who appre
ciates superiative phomgraphy.

Thev will be a rich amd mueh-useil
nddition to your library.
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