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EXPLORING THE STRATOSPHERE

By Carraixy Avserr W, Stevess
Sciembific Hsorver of Lhe National Geographic Society-U7, 5. Army dir Corps Siratosphere Expedition

LOOK back, we were indeed in 4

strange predicament.

We were imprisoned In a stout
metal shell, hanging from a huge balloon,
more than eleven miles gbove the earth.
Yet we had at arm% length two hatches
we had only to open to be free.

One of the hatches had a lever to facili-
tate prying it open. But no ope mmde a
move toward the lever. To have opened
it would have meant almost instant uncpn-
soiotiness {rom change of presure, Our
tissues would have expanded suddenly,
somewhal as would those of gertuin fish
drawn hurriedly to the surface from ocean
depths, and the results would have been
both distressing and disastrous.

A PLEASANT COMPARTMENT—I11 MILES
ALort!

Our lofty prison was a very livable place.
We were perfectly familiar with every
squatre inch of it, for we had been in and
out of it dozens of times dodly for many
weeks, It was airtight; it resisted all the
striins of the heavy load it carried; it was
almost comfortable, certninly much more
s0 than we had expected.

The ingide walls were painted a glossy
white, and on them shone bright rays of
sunlight streaming throush the glass ports
abiove our heads. Al around us were
scientific instroments, nnd their subdued
clatter, ever increasing as the balloon as-
cended, had been music 1o our eors.

With earphones on our helmets and
microphones in front of us, we could talk,
ullowing a few minutes for necessary con-

nections, to practically anvone in the United
States.  Wewere neither hungry nor thirsty,
and the grtificially prepared air we hreathed
wis surprisingly good.

Suddenly and without warning there
came a great rent in our balloon! A glance
above us just a few minutes before and all
had been well; soon we were dropping—
liag, gondola, instruments, and men,

So long as= things held together repson-
ably well, there was hope, But il too man
breaks in the fabric developed the gondola
would go hurtling through space, and we
with if.

With a free fall of nearly 1155 miles,
starting in air gpprooching the thinness of
o vacnum, the downward speed would be:so
greatl that we could scarcely expect 1o push
through the rosh of alr across the hatch
openings, even should we be able to open
hatches at precisely the right time.

Later it became necessary for one of us
to dive through n hatch when our gondola
witd Talling miore than a mile g minute. But
sich a dive couli not have been made had
the rate of free fall been five miles a minute.

- [ - & =

Let us start with eur ascent on the Na-
tionnl Geographic Society-U. 5. Army Alr
Corps Stratosphere Expedition, The take-
off was shortly after sunrise ( 5:43 mountain
standord time), July 28, from the Black
Hills of South Dakota. Here, for many
weeks, at the Stratosphere Flight Camp
neser Rapid City, sclentists, Army officers,
Veteran bﬂllnmuiia troops, anit many civil-
inn workers had toiled day and night in
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THE CREW OF THE "EXPLORER
I!'llr.li Witliam E. K DIGET . (R, BRdgtil=E Detweets | -E| Allere W Ll m Cientif frhsEey
(right ), and Capl. Orvil A, Anderson (left Hehind them is the pondola, bailt by e Dow Chm-
ral Lo in which they wiere sealed while in the stratosphern Fhe upper half s white in ocder to
eflect mway mwt of the heat of the =un'r ra il prevent an uncon ortably hich temoeratur
ingide during the middle of the day. Thi lower half is black Lo alsord heat ravs from the icth

preparation for a flight by means of the
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argest free balloon ever constructed
From the inception of the project, i
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MY large instruments
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It became necessary to design noogondiola
lrger than any that hid previously been
seenit mlofi

Finally, it became apparent that to Tifd
the gondola and [its cargo of apparatus
high into the slralodphere, a very larpe

uld be reguired.

hallnom wi Experts wers

Hed in such eonstruction, anid
a Ccontract was given to desien gond bl
hall than any previ v cone

a larrer balloon iy

structed—a hag which, when fully infated,
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woilld contain three million cubic feet of
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rigantic bag, and into it went two and
a third actes of rubber-impregnated cloth
made [rom lone-staple cotton,  While it was
Beinge butlt, work on the sondala,

wae beeun
i dowmetal, lishter thon aluminum
[ laboratories and workshops
from New York to Californin specially de-
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the deep, ciff-encircled natural
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] 15 the " Strat

guickly became known a

wenl e -

SUTTELCE

. |||||.'.:-
it

camp.”



EXTLORING THE STRATOSPFHERE

| R IS g 3. N T = T (p— y It
Fhningrapah by Linatenund James F. IThil

i kit Rlasier Serpmant G [, CElEert
THE BALLIMIN SHMAEKFS A WAYSIDE STOR

= that certain instroments might be lowerad, others & golng and the hatehes dosed. the fvers
“wveled of” thelr buge craft pf an altituds of 15,000 leet. The outside spoctropraph iF shown partly
lowered. In the rizzing shove the gondoln are o United States floe unid the flag of the Naiinnal

Lreneraphic Sociels The ovulskirte of Rapid City, Seuth Tiikota, headguarters for many of the

prrangements for the flight, appesr m the distatee to the roht (see text, page 434).
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WOHEERSE WORE SHOES OF CLOTH

1 every wray the falirle was protected whille
shewn in Lhe foregroundd

riblerten] cleth that wis
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Captain Orvil A, Anderson was on the
scene from the start. Under his capable
directron the camp develtped from an al-
moat deserted basin mto a bostling hittle
village of more than a bundred inhabitants
(see ilustention, page 43435

Within a few weeks it had its drainage
system and sawdost-paved streets, a water-
works, two electric lighting systems, a
sewage  disposal  plant, parking
raffic offiers, a hospital and ambulance
There was even o fire department with
full-size hose wagon, two professional fire
fehters. o dozgen Bre extinpinshers, and o
valunteer corps to operate them, providing
a safeguard asainst accidemt in handiing
guantities of explosive gas, No smoking was
permitted in the neighborhood of the hydro-
pen Cylinders

Three telephone lines and two ridio sta-
tions kept the Stratocamp m communicalniom
with the outside world ; and there were lwo
telegraph wires leading to teletype machines
which constantly rapped out weather ine
formation from points s far away as
Alaska, Cuba, and lceland. ‘The special

SPRCES,

WEHILE

Phe age wus b Lok shiape.
factory room were seabed; and only Blieced air was adimitied
il & sUtch wais inken in potting toeether the two amd & third acres of
Every s wins cemented and then eeinforced by tape on lwth
The seams of the Tinlshed halloon were even sSronger than the sdjoining fakbric

Edwin L. 'Wishemd
TOGETIIER

Fhniogranh §

BALLEMIN

RUTTIXG TIT

t I All wind]ows in he
The discorded shoes of 3 worker nre

weather station set up at the camp, through
L b |-I|-|i':|'r.LIiur'. of the U, 5. Weiather
Bureau, the Sipnal Corps, and the Xir
LCorps, tanked, in fullness of information
furnithed, with the hall dogen most im-
partnnt wenther stptions in the United
atates {see llustration, page 418).

T'wo weeks after the camp wizg Siartedd
| went out by plone from Washington,
takine some special instruments. A few
days laler Major William E. Kepner flew
kit E':'..'i|'lll-l| i -|I‘I.',. Al o ]lj_'_'.nlf |'|:-r_-uh|'.r'l
wWiis complele

Freight-car loads amd truck loads of the
1.'!';I|i|'l||'|l|"|'|'. NECERSATY for n "'-1r'||:l.l'."-:"3'||'r|.'
flight hidd been converging on the Strato-
camp for weeks. Three railroad cars fAlled
with heavy steel cylinders containing com
pressed hvdrogen arrived in Rapid City.
Thanks to the penérons colperation of the
National Uuardsmen of Ssouth Dakota and
their fleet of trucks, these tons of stee]l wer
sonn neatly piled along one edge of the
camp (see Dustration, page 406)

The gondola rolled in by truck, after a
journey of more than a thousand miles;
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THIESE RCTENTIFICALLY DESIGNED
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From Lhe loors st the énds of the 160 tak
whith sastaimed the rondola w |!"| iLA s

ment showed no breokape or strmin.
| he ikl |'|.-|||..', il the balleon ¢ TiELh il5l A

cillogm, which are I ths
L dlisiritinte the Jdownrwiared |_.|i” Evieniy

Frenm Vil

. Michipan, and wns Installed
in the s gondoia house, the en-
bre, front of which could be opewed up.
This became our workshaop,

A Tew days later another truck brought

1 |_||_-._ box contiainime the balloon bag,
which weighed two and a half tons, care-
[ully' packed in a3 waterprooi
The box was placed on blocks in the exact
center ol the level floor Hhowl,' [ris-
tected Trom sun amd rim by a canvos tent
thy, there o remain until the day of the
imntlation.

CONRLATAGT.

TNSTRUMIN TS ATRPLANT

The lareest truck of all (o traverse the
winding road down into the basin arrived
the Tollowing week—ihe Higuid- -1:-.'.-':'r| FE-
crator truck of the Army Alr Comps. 1
~|:';-:-'|r-'3 the "-'-t'ITj'.'.l liguid oxygen used
to make breathable air inside the gondaola
during our stay in |._I|' stratosphere.

several girplane Ioads of instruments
were Hown to Rapid Uity ; and daily freight

AHKIYE By

SUALLOFSY OF CLOTH SAYELY
A=-HALTR

g of men nod instrumienis. Th
bt helddd last to
armiall g = hemiasin] into 1h
form: of the maobthematscal crryy
tad Ehss Iabliric ot

Maetoenegeh iy Fdwin L. Wisheesl

s TMOARTED A
TN LikAld

ol thl "lewer catenary band" extonded the mojes

vital lemiyee ol the edquEp-

1nE mbred mhiove gl Lhe ropes Delos SV

Eoown as p catenary, This shipe serves

and express packages arrived, their con-
tents vrying [rom maching-shop
dislicate vacuum tubes,

For many weeks the gondola house was
the center of activities that storted some-
times a8 early as 4 o'cock in the mornming
and often lnsted until 9 gt might. Our
numTolE mstruments anid pleces of equip-
ment had to be gasembled, tested,
and ,_I:I |_-|I|_'III frmly fised
in the places assioned to them on the
dola =helves or hanging from the gandala
roif. _ .

[he Inst of this preparatory work was
completed on July 9. From that time on we
could have flown iy day, so far as the
cquipment was concerned.  But it was essens-
tual that we make our flight during very
special—and, unfortunntely, mre—weather
conditions covering () SEVEN O

Illlll"-\. Lid

SN |||-
them altered,

..|-||-|
=3

he arex for
eizght hundred miles east

] hotograph ¥ was to play an importani
part in our work during the proposed twelve
hours aloft; and for satisfactory pholog-
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raphy we must have cloudiess skies and
good visihility. Only a broad area of high
atmospheric pressure could assure such con-
ditions, and we determined to wait {or such
a “'high"” if it took all summer!

None of os waz willing o mark time
Inzily. We opened up the gondola house
as usual every morning and busied our-
selves in making tests and in Gguring ot
minor, and sometimes mojor, improvements
to the instrumepts.

Dr. Lyman J. Briges and De. W. F. G,
Swann colluborated during this waiting pe-
riedd in building a dehumidifying apparatus
to “wring” surplus moisture from the air
af the gondola. It was a complete success
and greatly contributed to our comfort snd
efficiency while the gondola hatches were
closed.

Major Kepner brought his long balloon-
ing experience and meteorological knowl-
edge to bear on our weather problem during
the weeks fallowing July 9. Ap 10 o'clock
every morning and at the same hour every
evemng, the current wedather maps were
completed by the camps weather stafi,
under the direction of Mr. V. E, Jakl, of
the U5, Weather Burean {see illustrations,
pages 413 and 418).

Major Kepner pored over these maps
with the westher <tafl as soon as they
were available, searching {or favorable in-
dications o Lthe west and porthwest, where
“highs” might be developing days before
they could reach the Stratocamp.

Everyene concerned with the exped-
tion-—the scientists, the entire camp pér-
sonnel, and the newspaper correspondents
covering the flight—realized that weather
was the final and necessary ingredient in
a strotosphere: flight: s0 we watched the
twice.duily ritual of mup examination with
the keenest interest. Day after day the
news that came from the weather room was
discouraging.

AT LAST THE WEATHER 15 “miout”]

Ar Inst, on July 27, the long-awaited
high-pressure aréa had drified in from the
weslt: and promised fur the next day the
concitions which we wanted both at the
Stratocamp and to the east, When, at noon,
Major Kepner announced officially that the
weather was aatisfactory for the Right and
that the inflation would begin that evening,
the camp was galvanised into activity.

Guests were barred from the floor of
the “bowl”: only men with definite jobs to

THE NATIONAL GEOGRAPHIC MAGAZINE

perform were pecmitted in the camp. The
balloon box was opened and the huge, bil-
lowy mass of {abric was spread out on the
circular sawdyst-covered, canvas-protected
bed that had been prepared for it (p. 405).

Bus load after bus load of soldiers ar-
rived from Fort Meade, They were the
men of the ground crew who were to hold
the balloon in leash while the hydrogen
poured into it,

At the pondola house, those of us con-
cerned with the instruments were extremely
busy. A definite schedule was worked out,
minutes were allotted, and, one after the
other, specinlists climbed into the black
and white ball to install batteries and to
give their instruments a final tuning up.

INFLATING THE GIANT BAG

On all sides the preparations moved
nhead like clockwork., At dusk the flood-
lightsin the great ring that extended around
the floor of the basin were terned on, and a
little lister the hydrogen gas was storted
through the canvas tubes into the vast maw
of the balloun (see illustrations, pages 412
and 416),

Before 2 o'¢lock in the morning the in-
flation had been completed, Held o the
earth only by slender ropes, the huge bag
towered overhead, a beantiful sight a= i
top melted into the dim shadows above the
direct rays of the floodlights: The weather
was jleal. Hardly g movement could be
detected among the acres of cloth.

Ouickly the gondola, its instruments all
in order, was wheeled under the dangling
center ropes and the three-hour task of lash-
ing it to the balloon was begun,

By shurtly after 5 o'clock there remained
only a few last-minute tasks to e per-
formed—the careful placing of rope-ends
for valve and rip cords; the lashing on of
a smal] mail sack: the loading of warm
flying clothes and parachutes.

Captain Anderson and I climbed into the
gondola: Major Kepner to its rope-enclosed
top, the better to direct the take-off.

The vuter ropes were dropped; only the
gondiola und ten small hand ropes attached
to it held the gigantic bag of gas (o the
eirth (see page 419).

Major Kepner directed the final ground
activity of the flight (see page 415) before
the ascent—the weighing-oil. Ropes were
slackened to test the halloon's lift., Ballast
was adjusted until the upward pull seemed

just right.
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THE "IXPLOMER ™ I8 CHREISTENED WITHI LIQUID AN

AMri. Berry, wife of the

Alafor Kepnet
Then came the arder, “Cast off | "—and
wi were away for the stratosphere!

Below us the ground dropped rapidly
AWRY, fxplorer swepl over the
FEEI: ||[ CIUE L.lrl||.|. EI: ok |:|"|'|' ':l"l ['.1!--1.1.'-.1:']
foward Omnhy As we rose higher and
higher we could Inok back on the deep bowl,
and we saw that thousands of people had
I-""|ll'f-l| during the night around the rim

v watch the take-off {page 408)

But we were rising rapidly—too rapidly,
in fgct—and could pay no further atteation
Liy the ground. It was important to get the
halloon under control and all of our COuip-
ment unctionimg properly.

Undér the direction of Major Kepner
ind Capiain Anderson, who were outside
arringmg things in the rigging. | worked

and Lhe

Laverngr of Sonth Dukotg, i. Ii]
Liifecls &1 Lhe lelt

A double-walled mednl Bask of the Hoguid.

[ Lgrtain sbevens al the i

i s vaidve from insicde
the eondola, AL first we valved cautiously,
but 1t soon become evident that we wiere
g a different kind of balloon from any
Wi known before. 1L “took the bit in
15 teeth,” and kept on sosring skyward
faster than was desired for recording da

L wi Lx'|-| the valve open for longer
and longer intervals, and fnnlly the ascent
becime slower

Major Ke

been standing _'.. Lo
emergency gas valve which was op
the msunl rope.  When i1 became
that the pneumatic villve was able to handle
the  required wvolume, Caplain  Anderson
jobned me insicde and estalilished equilibeiim
at 13,000 feet (see chart, page 431).

the balloon hydroger

Oty and | '.'.Jul iim Anderson i
handle the external
ernted by
AP 11
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THESE MASTENRS OF TIORSES BECAME MASTIES OF BALLOOXNS

The groouned crew of 110 dismounied treopers of the Fourth United States Caviliy from Fort

Meade, South Dukote, had no previeds experience with b ||! ofhe, bl gubckly mistesed the novel fob,
5 hety |I|JLI'| ¢ with 1J'L fdimonstratinn balloon of 35000 rubi :---.r capaciiv helpial,. Above the Bight-

Caisip o FELL AL |II in calin, whert Lhey afe Ubed un. Ooake the Natvannl Ceoornphie Soriety flae

PRatngmaphs by Richasd H. Siewar

I PRIMITIVE GARB, THEY L5EE ONE OF THE WONDEHS OF CHENTCE

"'i FUX WAFTIOT i thelr =qu [rotn o reservallon on the platks of Sogth Dakats Jotmmesed r
the Hlack Hills to zee th _Llﬁlllll_l of i'll tratgsphece holloon, The brave in the c: nlor i gkt

through 4 few r-'::- of a dance, while ether vidtors Lo the fliehl cimp lock om.
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THE BAl _Il-.'--'-:. SAWDUST RING NESEAMUDLES A GIANM '3 ST TRV R IO A B

Phe sawilgst ks nol a fewre o ¥peech: [our mches of 0 were apresd sithin a level arele, 200
feet 1 dEnmeter cuslvion the bhuge | whin sprpad o flntann  Arowodd the vdpees of The
ircle dre canvis proond cloths o cover the sawdost o Eeep the (abroe dey and cleun.  The inne
FinE ol dels wils made By §fiohn Fo WL evebltl Lopes, snk ::Il-": FLIfd TN |:| erve ds anchor pesthl
for ropes to bold the bag durving inflation, 1o the riekt hackeroond are tenis GiICers an [vilimg

Fii I

[ crowiled outstde and from the shppery  inside amd closed the airtipht monholes.
top of the gondola assisted Major Kepner We were now seled inme Belore going any
I lowerng the heéavy spectrograph o the higher we tested the gondoly for airtieht-

required 500 feet Delow the gpondola. I ness. Thi we did by starting the ai

wonider whether any of my readers have vaporizing equipment (see text, page 432

ever hid the problem of lowering 125 I'ne air pressare buill up inside and held.
pomds:of swaving bulk a distance of 500 We knew then it was safe to start opwnrd

ieel on g quarter-inch rope! It ook us  toward the stratosphere

more than half an hour Lo finish the sk, S,

lor we hid to be extremely careful ' RADID CONTACT AT 13,000 FERT

heavy and valuable instroment did not get While at the 15,000-fout level we mad

away from us—or tnke o= with it (p. 422).  owur first contact with the earth by radio
When evervthing outside the sondola  We carried on with ease conversations with

was shipshape, Major Repner and 1 went  General Westover and Dr, La Goree, Vice
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Pressdent of the National Geographic
Society, bath in ‘Washington, and also re-
guesite] further weather imformation from
the stratosphere camp, _

Chir extra-light transmitting and receiv-
ing sets, buill especially Tor the fight by
engineers of the XNational Broadeasting
Company, functioned perfectly throogh-
out the trip. We made immediate com-
tact with radio stations whenever we found
time from our many duties to speak into
the microphone (see page 409).

There was something heartening, as we
hung far up in the heovess, in being able
to talk to those who were following our
flight from the earth. Of course there
were more practical considerations: our
ability to receive weather and other im-
portant information in the gondola, and
to teport our changing positions to the
earth, The faultless performance ol our
communications system—uand, in fact, of
all our mechanisms—was ope of the grati-
fying features of the flight.

Although we were now in the warm rays
af the sun, which should have expanded
thit pns and provided more Hiting power,
the Explorer was sluggish and seemed dis-
inclined to move upward; in fact, it even
seitledl o little, It became evident that,
because we were dealing with an unusually
large balloon, the responses were slow,
Finolly, Anderson discharged bag after
bay of ballast through the air-locked hop-
per—aearly 400 pounds in all.  Suddenly
the balloon sturted to rise, and shortly the
rate-of-climb meter indicated that we were
ascending at 500 feet per minute,

Durine the next hour the balloon rose
steadily to 40,000 feet, which was about
what we had planned. On no previoms
stratosphere flight had a balloon ever been
brought to pause on the ascent at points
midway between the ground and the maxi-
mum altitude of o fight.

Yet, for more thun an hour and a. haif,
Captain Anderson, by careful gnd continu-
outs valving, kept the balloon in proctically
perfect equilibriim, It nefther rese nor fell.

We stayed at 40,000 ieet, as scheduled,
while the varions instruments went through
their cycles of operation.  We started up the
Geigor counter apparatus (see page 407)
designed 1o record the directions of move-
ment of cosmic rays. . The magnetic reloys
of this instrument clicked when a cosmic
my passed through the appuiratus in a cer-
tnin narrow path,
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While the clicks had been at the rate of
one or twir o minute at ground level, already
the device was clicking away at a2 much
fuster rate, Later on, the relays sounded
like many typewriters in a newspaper office,
or like a flock of chickens pecking grain
from a metal pan. Rays were actually
coming in more than fifty times as fast as
on the ground (see page 423).

We stopped valving gas and the Explorer
again started to ascend. 1t wns now nearly
noon, mountain time, and for the next
howr we moved steadily opward. At 1
o'clock: we were approaching the 60.000-
foot level, and Major Kepner prepared to
bring the balloon again into equilibrivm.
Valying was begun, and the balloon started
to slow down.

ALL I8 WELL—THEN A HI IN THE BAG

At the time, T was giving some instru-
ment readinggs over the radio. Suddenly
a clattering noize was heard on top of the
gondola.

We looked upward through the three-
inch upper port and faw that the noise
had been cavsed by part of the appendix
cord—a small rope—falling on the roof of
the gondola,

What bhad caused the cord to drop?
Looking still higher, we were startled to
gee o large rip in the balloon’s lower sur-
face. It was then a few minules past 1.
The pas had not expanded to fill out the
balloon completely. Had the rip not oc-
curred, the bottom of the bag should have
become spherical at something over 63,000
fert, The hydrogen would have poured
gut of the S-fpot appendix {an open sleeve
of fabric at the bottom of the balloon)
and the Explorer nutbmatically would have
stopped rising.  From that point on, as we
discharged additionnl ballast, we could have
risen to more than 75,000 peet.

To go higher after the rip appeared was
inadvisable. The gas was practically down
to the open rip. We valved, But super-
heat from the sun's rovs was expanding the
hydrogen so fast that the valve was just
able to 1ake care of the excess. It was
twenty minutes before the bag started
downward. In fact, it rose somewhot.

Imagine our feelings for a few minutes|
It looked us though the wvalve hose had
parted along with the torn fabric. Had this
happened, we would have been helpless.
But the valve did work! We operated that
valve altogether no less than 150 times dur-
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ing the flight. Tt never
once Jatlecd ws, though
we could neither see
it nor hear it working
(see illustration, page
4x11).

Throvsh the over-
head gliss poerthole we
walched the rent in the
fabric pgradoally  be-
coming larger and
larger, The minutes
passed slowly by; the
magnets of the cosmic
ray instruments cliat-
tered on; the buzzers
hammered on the ba-
rometer box: the in-
sirumeént cameras
clicked In unison at
regular intervals,

Above our hends
were - five glass flasks,
each more than a foot
in diameter, that had
been pumper] ree [rom
air. We had intended
opening these at 75,000
feel (o obtmn samples
af the air of the sira-
tosphere, but now we
ppened them at 60,000
feel, We heard a faint
hiss as each valve wns
cracked: methodically

we shut the valves
again, thus =ealing the
srmples, -
Across the pondola -l
ston]  Major Kepner,

his hand on the special
lever that would rélease
the S0-fool pprachute
installed by its designer, * e
Major E L, Hoffman. oo tim

Kepner was ready to
turn the lever should
thet badloon suddenly disintegrate. How-
ever, when the balloon burst at a muoch
lower alttude, no one was within reach of
the lever to release the parachute,

of the Might

ODEMTRINING THE DESCENT BY RADND

Beside Major Kepner was Captain An-
diersem, with his hand on the control that
led ta the poeumatic balloon valve. Baoth
ollicers looked in turp at the bag above,
al the rate-of-climb meter {(which had now
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DID YOU EVER SEE A COSMIC RAY'S PORTRAMIT?

A study of thiz myslerious form of energy wos o mijor slentific aohject
Here Brig.
Lmitex] Sinfes Army Alr Corpe, = inspecting test photogmaphic records
Capliln Slevens
Advisory Commiitee for the flight and Himsel & voternn balloonist, New
by plane from Washington to the camp jusl beiote Lhe szcent.

Gen. Ohcar Weslover, Assistant Chief of the

Ginernl Westover, o member of the

become i rate-of-descent meter), and at the
stutoscopes, which also gave mdication of
the speed of descent

At times we all talked brefly over the
raditr.  But little ather talking was done,
for our eirs werg strained (o ogel Warning
sounds from above us.  Soft swishing noizes
came through the roof of the gondola from
timie to time., Each of these sounds meant
a new rent, or-an increase in lepgth of a
ripy alréady there,
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EXFLORING THE STRATOSPFHERE

There wos o temptin-
tyon to shutl off all the
switches and quiet the
instruments. The sharp
drumming of the buzser
hommers on the ba-
rometer tubes was
particularly irritating.
But there was still o
possibility of saving the
records of the flight:
g0 we let the mechu.-
nisms click on.

Below ws wag the
brown, sun-baked
earth, so far away that
n Toads, raflroads, or
houses could be muade
out. Our direction of
drift was changing, but
that was now a matter
of httle concern, The
question now was not
wikery we should pet
down, but how!

At the top of our
flight an extracrdinary
phenomenon was visi-
ble through the upper
porthole. As we looked
through the ports that
were 45 degrees from
the wvertical, the sky
was the rich dark-hlue
caolor associnted with
high mountain views;
but from the wvertical
port the sky was like
Black wvelvet on which
ink has been spilled and
dried—it was hlack
with just the merest
touch of dark blue, T
looked as dark as the
sky at the time of an
eclipse of the sun when stars may be een,®
However, it did not occur to s at the time
to look for stars: our interest was in the
increasing rents in the greal white bag over-
heeradd,

But we conld not fail to note the as
tounding brilliance of the sunlight and the
intensity of the reflected lizht from the
balloon rigging, Some of the ropes, es-
pecinlly those nedrest the condolas, were

*2ee “"Ballooning in the Strutosphere™ T
Auguste Pieenrd, Nanosar Groouarine Magarse,
March, 19134,

page 414)

him bl bidig distances

LINO-EANOE SPYING ON
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L

e 4

J'l:'_-l.:|.":|.|.|: b Mo huind I- Slewnrd
THE TOYLIKE FPILOT BALLOOMS

Tiny hallcons wore sent up duily from the Qight camp to help recocd
the speed and direction of the wind it vortoos slbjiueles
Unitedd States Wenther Burenn expert of Konsne Chy, in charge of the
cemp's wealher slation, is sighting a scaring bollovn (see ustration,
The small spheres, white, red, or black, depending on whether
the shky i= clear, leaden, or covered by white clouds, can be seen gl $ar
Ui the day of influtlon a white coe was observed for
57 mindtes, untll i wis mare than 30 miles sway and 7 miles kigh

V. E. Jaki,

&0 bright that they had a Nuorescent ap-
pearance and looked larger than they really
were, 1t is possible that the extreme con-
trast between the brilliantly lighted halloon
envelope and rigging and the sky made the
sky look dorker than it actually was.

At pur high elevation, however, nod much
light may be expected [rom the air divectly
above, because the air of the stratosphere
i3 5o clear, so thin, and 2o free from mois-
ture and dust that it does not scatter the
sun's light to the extent that it is scattered
nearer the ground,
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BAROMETERS READY

FOH

Hormuee i wies plapned o rise throngh the relatively dense lower atmos-
pheee and 1o enter a reglon in which the alr = very thin, two barometers
white vertical bars on the left (best distin
guizhed ai the bottom) mre the two glass tubes of 5 U-slinped mercury
fritiirmeler acale betwerm them.
are the samllar tobee and seale of a barometer in whech the column 1

wirte provided,  The three

column biromeler, with o

ligiibd] Known as i-huiyvl pthalate

very hitle, even wath 8 condderiabile inepeade in altitede
the n-butyl pthalate column takes up the tesk and registers more sen
O the tauble to the nght s the camern box for récording muto-
the lhurometes
Lieut. J. F. Phillips, who assisted Captain Stevens in technical wark at the
Liciutenant Phillips, with Mazter Serprant G
obtamed the remarkable photographs of the balloon from the ale repro-

it bvely

muntically the readings of the harometers,  Bésids

Hight camp.

duced] wilh this article,

From niir instruments we knew that out-
side it was almost 80 dezreps below zemn,
Fahrenheit, We were in relatively wnrm
air inside, about ten degrees above {reezing,
but it was getting steadily colder. Already
ice had formed 1o our gondola in a narrow
hand about two feet below the top, At first

A AUTENTIFIC RELAY

o thin air the meccury columen (ol

THE NATIONAL GEOGREAPHIC MAGAZINE

there had  heen  con-
dern=ation of mosture
on the walls, This

frose and pecymulnted
still more frost until
now there was o layer
almost an eighth of an
inch thick in places.
Lower down on the
walls it was not quite
%0 cold; and, surpris-
ingly, when we hiited
the flogr panels and
felt the metal near the
biottom of the pondola,
it proved to be rela-
tively warm. Had owor
flight comtinued for
hours longer, as
planned. the tempera-
ture inside the gondola
would have dropped
perhaps to 20 or 30 de-
grees below 2ero, Fah-
rentheit | pape 430),

ALTHOLUGTT
REOUTINE

We still had to go

FALLENG;

GTES O

ahout our routine
duties. (e wis to
walch the supply ol

liguid air, to keep it
evaporating ot the re-
quired rate, and to let
dir oul of the gondola
now nod then to keep
the mternal pressure of
the sphere 1o lesz than
nine pounds per sguare
inch

A little electric fin
whirred awav, sending
its blast of alr across
the cails of the liguid
ORVEEN  Apparatus and
lowird the servens ol
chemicals that were ab-
surtnng the carbon c
oxide genernted by oor
breathing (poge 421).

Everything inside the gondala was work-
ing perfectly, a0 that it seemed strange o
realize we were hurrving downward in the
hope of eccaping & very real danger,

Three quiarters of an bour passed,  Gnod
we were down to 40,000 feel. Cur speed
was increasing, and hali an hour later we

HEACE

To the rapht

I =uch Peglons

Loy |s

8. Lidbert,
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were down ta 20000
feel. DMajor Kepner
and Caplam Andeéerson
|3'_'Il-:J'I lorced llil-l"ll. i
hatch, and for the frst
Limie we fell we were
free.

It was good to know
that we wore In 4 paosi-
fion 10 (S8 our para-
chutes il necessary,

BUTTOM BROPS OUT
OF THE HBAG

We all climbed out
on top and took a good
lock at the balloon, It
was pretty badly torn.
Many more tears and
rips had appeared in o,
The question was, How
long would it bold to-
gether?  As the enor-
mois bag caome downs-
ward through the aor,
large waves appeared
in the lower f(nbric,
sweeping across it and
back arain, With al-
most every' wave the
rents grew bigwer and
bigger.

suddenly the entire
hattom of the bag
dropped out. We cmild
ook up into the whole
bare inside of the bal-
loon. Only the port
above the lower cate-
nary band now re
mained ilustra-
tiom, page 427), The
bottomless bar was act-

ppen ninhole

[-5 e

Mojor Kepner i an top of the hall,
Caplain Anderson, nol
of Major Kepner I= the basket contitining the 2pectrograph, which later was
lowered o a distance of 500 {eet heneath the gondoins
bonddle hanging in the rigging ob the el are nine’ parnchufes
diecarding boatteries and other equipment

415

Fintagmph by Bichord] H, Strwart

THE CONDOLA RECEIVES ITS LAST-MINTUTE GROOMING

Capfoin Stevens appears ul the
nhown, & alEo m=idi In [rom
In the lone dark
for use in
Helow pnad [urther to the Rede

ing largely as a para-
chute, 11 was a pretly
sight, quite round and

15 8 Ung coptaimng the B0-fool parachute provided to lower the gundoln
In & roll below the mumliole = the 5S50-foot drag rope for wse in landine,
On each siide are shown arms supporting instroments. They were later
owesed [0 honzenial pesitions,

tight and symmetrical.
but it was a bhit too tight for safety!
We still had an enormous weight left in
the gomdoln and it was wrgent to lessen
it. Kepner and Andérson cut loose the
spectrograph and it Aoated down to earth
on  its  individual parachute (see text,
Page 415
I climbed back into the gondola and
started discharging ballast. In accord with
plans decided upon before the flight, all
the hquid air that remained was first

poured out. Then the two emply con-
tainers were fastened to a parachute and
thrown overboard., These 1 followed with
hundreds of pounds of lead ballast poured
out through the hopper and in streams
through the hatch, after opening each sack.

We could have disposed of the ballast
much more rapidly if we had hurled it out
in bulk, but at no time during the flicht
was anything thrown out im a way that
might injure people on the ground,
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conatantly durmg the hght, and when  over and decided we had better leave. The

tnmgs began | ook bad we had each last altimeter readi 1 mve was 5,000

piat on the detachable portion, or parmchute feet above sea level

PROPED since this part of Nebroska wos 2,00
We were all set to leave, but we wanted  feet above sea level, we were in reality

o slay with the balloon as long as nas—  ondy a little more than 2 hall mile from the

slble to avoid being distant from it when  groond

wie lanred I the meantise Captain Anderson, atop
AL 10000 feel we really should have left the poniola, had been havine difficulty with

the balloon, but we did not wish to abandon  his parachuts The release handle bad

the sGienfibic apparatuos, S0 we stayed on.  caughi on something and the parachule
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pack had come open, It was a situation
that might have been disconcerting to a less
cool head.  There was only ane thing to
do—that was to gather the [olds of silk
under one arm preparstory to leaping.

While getting the fabric together, An-
dersun st down until both his feet
were in the hatch from which T planned to
leap.  Andy is a big man, but never before
hid I noticed that his feet weore large. Now,
Inoking up at the opening partially blocked
by his pedal extremities, [ shouted:

“Hey, got yvour big feet out of the wav!
I want to jump.”™

Whether Anderson heard me or not
does not matter. Things started to bap-
pen fast, The feet disappeared, and 1
knew. he had leaped. As he jumped, the
badloon exploded.

The pressure suddenly became too greit
all over, and the fabric burst at once in
hundreds of places.

The gondola dropped like a stone.

Twice I triedd 10 push myself through
the hatch of the gondola, but wind pres-
syre around the rapidly falling sphere forced
me back. So I backed up and plunged head-
long at the opening. 1 managed to hit it
fairly, and went out in a horizontal posi-
tion, face down, with arms and legs out-
spread like a frog. By that time we had
fallen 1,500 feet and were descending so
fnst that the wind pressure held me prac-
tically even with gondola,  In other
words, T was not {alling away from it, but
moving downward at the same rate of speed.
I turned over a half revolution and, as 1
came right side up, pulled my rip cord,
The parachute opened instantly.

FALLING FABRIC THREATENS PARACHUTE

The jerk was like that made when one
jumps from an airplane at 80 miles an
hour. The folds of white silk opened in a
targe circle—and then a portion of the
balloon fabric above the gondola fell on
top of my parcchute.

For a second it looked as if the balloon
wottld take my chute with it. The fabric
covered it to the very center of the silk.
And then luckily the parachute slid out
from under and worked itself free.

How about Kepner and Anderson? 1
looked around and saw the other two pira-
chutes In the air and knew they were safe.
L¥irectly below me, T heard the gondala hit
with a tremendous thud, and saw a huge
ring of dust shoot out (p. 429). Forty

417

seconds later T hit—fortunately with a
much lighter thud—and the parfichute
dragged me o few feet on my face through
the black dirt of a Nebraska cornfield.

In a very few minutes, Major Kepner,
Captain Anderson, and 1 had rolled up our
parachutes amd hastened to the spot where
the gondola had struck- already o score of
people were present, seemingly rising ot
of the very ground, and in 4 few minutes

hundreds more were coming across the
fields to the wreck,

AIRPLANE TRATILS BALLOON'S COURSE

Lieut. J. F. Phillips already had landed
his airplane in the adjoining Held. He
and Sergeant G. B. Gilbert had followed
us, making plctures, all the way from South
Dakota, had seen practically every detail
of our flight up to the altitude they could
reach, 25,000 feet, and had actually pho-
tographed the final collapse of the balloson
s they circled us (see illustration, page
428). We were in a cornfield not far from
the town of Holdrege, Nebraskna,

It then appeared that hundreds of Jocal
people had been trailing the balloon by
antomobile, Soon the place swarmed with
spectators.

The crowd of sight-srers lent willing as-

sistance in rolling up the main section of

the balloon fabric into 4 pile.  But, like
people the world over, they became relent-
less souvenir hunters.  Numerous small
fragments of balloon had fallen like snow-
flakes all over the farm field, and proba-
bly nearly every member of the erowd had

picked up a small strip of the rubberized
fabric.

Major Kepoer and T went to the farm-
house of Mr. Reuben Johnson, on whose
field we had landed, to telephone and send
some telegrams.  For some time 1 had been
conscious- that it was nearly 100 degrees
in the shade (with no shade), and that T
Still wore two suits of heavy woolen under-
wenr and a light canvas flving suit; so in
the farmhouse [ msked permission to use
a room to shed some clothing,

In a few mmutes I was dressed only in
the canvas suit, nnd 1 took the two suits
of underwear outside antd hunz them over
8 fence. Then | went inside to pet my
messages off by telephone.

When 1| came out, 1 found that sou-
venir hunters had taken my underwear! 1
have not seen it since. Per by this
time it has been cut inlo Buares,
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THESE WEATHER EXFPERTS WERE

ARBITERS OF

Fhotograph by Richand H. Stewun

THE DATE OF THE FLIGHT

Into this lttle room In the bendgisrters cabiln ot the Stratocamp came by telegrapnh anl eadin

westher reparrts fuller than these reaching most of the urban cetiters of the United S1a1es

Complete

maps of the North American Continent were drown morning and evening, 30 that a careful watch

colld be kept for approacking weather suftalile for the firht,

AL thee right e sealed V. E. Jakl of the

L. & Weather Bureaw, incharge of the metesralogical work : in the center 15 Sorgeant W, F. Bern-

betlpel, U 5, Stgnnl Corps; at the left, stads Private Hormoe Shutter, 17

Maybe, like pieces of balloon cloth that
ve been received by moil, some of it
may be sent in with the request that it
be autographed!

Thing= logked pretty black for scientific
resilts when we walked up to the pile of
balloon fabric that covered the fallen pon-
diala, pulled it aside, and found that our
beautiful black and white globe had been
crushed ke ign eggshell. It had been al-
most tatiened oiul, and gaping crevices ran
in every direction across the irregularly
curved top,

We borrowed an ax and cut through the
few uncracked sreas, removing sections of
shell, Inside, the instruments of which we
mad been so proud woere a hesrt-breaking
mass of wrecknge

We realized, however, that since we had
registered dlmost all of our records photo-
graphically, there still were chances that
some of the recordinge neeative could be
salvaged. 5o we removed every roll of iilm
wie could find, and quickly wrapped it to
prevent further damage by light. Happily,

= Army Adr Chrpa

ns the weeks have passed, preliminary re-
ports from the several scientific Inboratories
have somewhat dissipated the dark pictore
we st budt op in our minds.

The spectrograph, which Major Kepner
and Captain Anderson cut loose before the
badloon exploded, was set down by its para-
chute gs gently as if it had been handed to
n skilled workman. All of itz complicated
and delicate mechanisms were in periect
condition, and continoed to operate on the
ground. [is photographic record was com-
plete and intact, and, in the opinion of Dr,

irian U Hrien, of the University of Roches-

ter, who supervised the construction of the
instrument, the film will disclose valuable
scientific information,

This spectrograph was designed to make
astudy of g definite portion of the spectrum
OfF direct lght of the sun, to note differences
in the spectrum that might appear as the
mstrument r=e above the earth and re-
cerved the sun's rays through atmosphere
progressively less and less dense

It was expected that the variations in
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| H
FOISED FOR ITE CLIMB INTD THE SKIES
Al dawn an July 78 the gondola had Geen fistencd to iz supporting ropes and the Ezplore
s aboidt ready to take off for the stratosphicre. The faint Hoee exfendine dingonslly downwaril
Fratts 1h T Cotanmiry band are the double tetherine TS A Tew mihuies afier this photlograph
waz token, these ropes were palled through their evelets and dropped, leaving the welght of the

rondola ued o lew iBd ropes gl .|i|l__ Lo 8t Boldins 1he Fall i |
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hid DEALS DIUEETING THE TLIOHT

Line ol BEERCIreas Of riscorncks ok DY guiomale camerss a3 the 'slloon rose mio Lhe e ;'.I....-
This reading, made at 12:36, when the gondola B known from the barograph record (see chart,
e 401 1o have leeny il pn aliltude of 453000 feet. show= the temperitire of the oulahile aie 1
hnve been 731 deerees brinw gero, Fahrenheil, (This s found fedm the =cale rendine, 15 Il
photorraph abko =shows o =2m rizhtness of 4500 [oof candies (the instrument sot pombing disect]y at
e 4un) ; a rightness of 80 candles per syguure foot; o tempersture in the gondols of 17 degree
eentirencde (355 degrees Fabrenheit) | pnd a gondola 106 of 1.3 degrees in-one directiom - and 4 degre

in the olber

the spectrum would be effected chiefly by
changes in the amount of the sun's
pengitaie (o reac

_._.'I..|| P

rays hid to 1 the spectro

eranh, and that the record wo thus @i
nedded knowledee of the ozone lover of the
[ Mer Thut layer, though mvisibie,
sereens oot some of the active wltra-violel
rivs of sunlight as effectively as if it woere
a hlnck bank of clouds, and so plavs a vital
part i making it possible for the earth 1o
stpport life.

FILM RECOEDS EALVAGID

Inside the pondola, two other Speciro-
praphs, furnished by the University of
Rochester and the Bausch and Lomb Opti-
cal Company, were badly crushed by the
fall. The films anlvieed, however
and when they were developed it was found
AzH1 purtions  of
were lemibde, 1T suffcient data were savid
11 13 possthle that the |.||-n:.||--r_'-.' TS are-
ments origmally plinned can be made, and

If=_'i.' '.-r'.]{E_'n.' of the combined records of two

i 'I|':-|i||l';_llll.!l |i"|-_- |r-_|||'||

of the spectrographs new information may
he obtaiped regarding the distribution of
azome and the height of its center of cons
centration

U the hanging spectrograph wers struno
small goartz tubes containing ten Kinds of
spares {furnished by Lir, Fred Meier, of the
Department of Agriculture. In spite ol
Lhesir treatment, meludi intense
eoldl, thin air, and the bladneg sunlight
the siralospnhere
harm, for they continued to grow as fast as
ever when they were returned to a lbora-
lory in Washingtin Mlustration

|53 ]

|
FTIEE 4114

t s SPOTES =ufersd na

[ % ;R
| hree special electroscopes: fumished by
[mstitute
were carned oo shelves within the g
Cine wiis nelded, one had a shielding
layer of four inches of fine lead shot around

t, and t was surrounded Dy oo six-

1 : [
nch layer i

P
1 €L T

¥
e enndoln.

Phis I.||:":' |'!'|'|:I|I

ik

e thir
v three instri-
ments were badly crisheel and theit Glin

rolls were exposed in varying degrees

| E
of lead shot

t '.'.II.I.‘
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e Te'd Ween Ty pudnts mpeht e8sihy Seeomme enfangled, Caplain Sleven =it {eveecd i
3- 1 X ey
| =g L 1 I !I! LU : LLE D" = B I 1 L I:I 1 OOt FI.::' 1 I:. aul [N LY 5L0 3 n

fdlurnme the fheht, ti ieh nearky B fes {1 (piigee 4100, Caplitn Abderson walches tha

TESTING THE GONDOLA'S AIR SUPPL)

I e appmstus =hown, cormsistime of Lules and Aasks ol ch BEIRDE. Ay el ] clhiEecs 1L

1

rivil diosnde 5nd oxyeen 1 the &ir of the ginl whn three o NETE SELBEl 10 BE - DEel b BT
the device for removing the carbon dioxide was in Gpermtion (see lext, page 433)
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THE "EXPLORER

COMPETES 'Ok SEY

Fhertigraph by Lieibeaant Philllps snd Macter Seegrant Giltnm

EPACE WITH ANOTHER SIFHERE

T:'" IS "."'.II'- a tittle Pl rlll:_ h_l.l] shisne o an ! e _:|r1|.|.'_:|_|_-|_-._[:, '..'ill!II.:|.1 the .I-|||_r!-||_ amil stild

E“-Irl_' wrll e kR ||-,._- wresl whirn e Bballoon T

L5000 et anvl hind expanded shiphtly
the beavy spectrograph

of the rolls were utterly ruined. The third
was fogeed at one end, but the rest of it
showed an excellent, clear record [ see 11lus-
ritions, page 423 )

Only a halloon the size of the Explorer
could take up apparatus as laree s these in-
strumenis, The electroscope, for example,
surrounded by six inches of lead. weirhed
nearly six hundred pounds. Such thickness
I= necessary to obtain certain data on the
penetration of cosmic rays. No matter how
small an electroscope can be made, a sphere

in this photograph the bag is sl an elevubion ol

Major kepoer sl Captitin Stevens have just started to lower
zer Lest, puge 035, and Mestration, page J96),

of lead six inches In radins around it 1s still
more than any sounding balloon can carry,

For cosmic tay investigition it is highly
desirable that a balloon he leveled off for
certain perinds at different altitudes during
the flight. This seems possible only with
a man-controbled balloon, While it s mare
costly to use a large balloon, certainly more
information can be gathered in 2 single
light than is possible with many small
balloons. T the cest per pound of scien.
tific apparatos carried be copsidered, then
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HOW COSMIC HEAYS

WERITE

:
H
-
|
|
1
L |

_'r..|._|._'.|_l_|.

-|-r-_- b =

. A s L R ekl re——

THEIR AUTOHGRAFLS

Theae enlargements ol pholocrsphic recorids trom one of the three eleciroscopes [urmizhed by
I i
D, Rabert A, Millikan, ol the California Fostitiyle ol Technology, show the indreszing intensiiy ol

ceEEmne rmvs encouniered a3 the halloon rose

[he spaon (right to Wit) from the beminnine of obe

white line to the beginning of the next represenils Bve mmutes. The increasing slope of the Hnes indi-

rales the Ereater fenvty ol Lhe mayve [=nelRiing i Eisirament Thi

st tracing was made af

ground level bafore the flieht, the middle pecord at about $0.000 fevt above sea level, and the bottom

record mear 40000 feet (see texl. puge 430)
the flight of a larpe balloon is not @mduly
EXPENSIVE,

THE §TUDY QF COSMIC RAYS

Our elaborate Geiger counter apparatus
was built by Dr. W, F. G, Swann and 1y
(v. L. Locher, of the Bartol Research Foun-
dation of the Franklin Institute (see text,
page 410). Thi apparalus was the equivi-

lenit of an assembly of elecirical telescopes
so0 mounted that cosmic rays could be
counted coming from the vertical, from the
horizontal, and from two angles Detween.
T use thiz apparatus and the electroscopes
uf e, Robert A, Millikan and Dr. Victor
Neher, the balloon was brought into: eq-
librium at 40,000 feet and allowed to drift
at that altitude for more than an hour, It
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¥ [5 WAY!

Tl [rplane fri hich thiz phatugriph wis tak e renched = ool el feet. Th
alloon 5 at 30000 feet ang -5 fzcendine 600 foet por mimate,  The har | pproxmmaiely one-
quirter full. (AL an aliivde of 60013 leel (he hydrogen hod expanded anly down to th
syspension band, Foll inflatlon would have eome st aboul 65000 (eet elow | I
urince of South Dikotas atod, just above, 13 the hoaze-laidon borizon. The balioon k2 stronely Txhted,
but the strataiphese afe bevond B—clenr; thin, and free from modsture snd dust—does Bot affect
L pholtographic negative as does alr near the groumd, The photograph shows that, phatographically,
the scatliered light gels weaker and weaker toward the renith, Al 60513 feet the skv was black

to the gve a2 well o= to the camern, wben looking almost slroight opwsrd, At 43 degrees upward
tht: shy was & dark blue in color,



K% - ll LIRS ] 1 LET =1 ITLE ll!” il | 'l_ _\_l
leel and at 75,000 Jeet

While in equilibrium the pondola was
turned  constantly so that the counters

could be pointed soccessively to all paosi-

na l4foot arm. a fan for revolving the

Hoon., When we Lrst closed the motor
switch at 40,000 feet we were pleased o
note how quickly this fan started the bal

loon info rotation.  Aciually we had to stop

Lir, Swinn s apparatus suffered most i
the wreck of the pondola. The housines
i II Ill-: II_ |'| II ;'._ 11 | -_.Eill |'_|i:' Z R

COuUnter !'ll"'.':5 Were crushed, and e ||I.-|I|'--

:'.i!'."' ECOTOS wWere exposed o dayliphl
| | §
Later. these records were caretully devel-

npedd by the Eastman Rodnk Kesearch Lab-

itoirtes andd It wis found that more Lhan

hall of the readings made at the 40,000
foot level were lembli Vhen considered
L] nnection with other data available from

standnrds instruments, the
recoviered records may increase our Enowl

|.|:|- I 1h&E-direciiaon ol COo8SMmiire rays

ne B IFESILL OF

| 1 - r B i i ]
he two sealed barographs, hung out-

. 5 ! 1 g k L
ne mltitudde eenchieo acie] 10 balsa woodd

hoxes and beld in place by o thick insula-

tion of sponge rubber, they suffered scarcely

any damage (see lllusirntion, page 432 &

Hirt, bame 451 )
1

| he curve plotted Trom the tracines made
| the smoked cvlinders of the barographs
FIVES D BCClra recorid of the albitude at
every minute during the 9 hours and 57
nimulés ol 1 tirht It shows that wi
eached an altitude where the barograph
readinps corresponded to a pressare of 51
nillimeters of mercurn e mormal pres
re at gea leve] i3 760 millimeters

Aecording o the caleculations of the U, S.

Bureau of Standards, 51 mithmeters ol mer-
cury, ol the tempersture prevatling, indi-
cates an altitude of G613 feet above sea
I 1 .I.i 1= §Wids ll'::'.' I'Fi']l more th I ¥

il T !|_||_....| | '|I:'|-- 1 il i : e |.'|.. I||
world record of 61.237 feet, held by Com
: id Major Chester

v 624 leet, then, we missed equaling the AT THE THEESHOLD OF THI

L |

= ! ...I'lll | EESLETVE T In ':I'l' v Pslierm =T R A P} i
Hemisnhens Had the rip not occurrced, it
= :.'ul' bl b F Iil' bl m wonld HAVE

1 : | s 1 i | 5 | i r - pEPUE
Fisen il ledast an .|.'|'. Phonmd 1 5,000 1y v nortlhies ] &
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A NEBRASRA CORNXFIELD HECOMES A WUHHLD MNEWS ChXN1TEK

Telepraph, radie, snd printine press moade Reuben Johmson's farm, near Holdeege, Nebmaka, on

which the hzplover ciithe o earih, Known o milbmns ol pedjbke
cresh, mndreds of speht-seers were crowdineg around the wrncloape

direciingr the mtivage ol the crigbed imstroments
im an gdjoinine feld fmmedbately (ollowing the crath, helps with the work
upported 1 appear ot the nghi

B, s

and the tarele of 10 b R T
= in the leit loregrolodd

The perfect borograph record of our fight
was, indirectly, a valunbie bit of salvage,
It permitted us to solve some practical
przzles and deduce still more scientific data,

TEMPERATURE DATA ARE (ONATAINED

On one of the salvaged photographic rec-
ords part of the pressure inforoution was
missing. bul the time ond the temperatore
of the outside air were shown clearly. The
time record was common te the separate
records of [IFESSINE and temperaiureg, o0
we were able to comstruct a table and a
curve showing how the temperature changeed
with the changés in nltitude. The same
photographs which gnve us the outside tem
perattre readings dl=o provided a record
throughout the Sizht of changes in sun and
skv brichtness and of temperature inside
the gondola,

Temperature folle ather rapidly as one
feaves the esrth's surface, and at 20,000

Within Bve mimites atlir th
Captain Stevens, o canvas flying

whio bamded his glong
I e crusbied meetal hall
A large section ol the bhalloon fabeic

Liettenant Fhiliips,

or 25.000 feet it 45 sure to be below zern,
Fahrenheit, even in summer time.  As one
ascende &Lill higher the temperature drops
even faster, until it géts down to about 73
degrees below zero, Fahrenheit.,  Atfter thal
the air gets gradunlly warmer, This turn-
g point, or inversion of temperature, oc-
curs dbout 50,000 feet above the earth’s
surince.

Our records showed this turmng point,
;|,j|||1 _-1f||'.'r||_' i:__ []Il_‘ iru:_rl'.'L.-:' i H':Il[H'hI'I.I.JI':"
that wns to be expected. However, -our
instruments showed that the tempeeratiare
ropped at 4 foster rate between 20,000
feet gnd 35000 feet than the average of
other observers, Our onginal plans were
{0 11]..1 the tempueratiure rieading= from the
reststance thermometer and those from the
mercury harometer against altitudes caleu-
Lated from measurements of aérial photo-
graphs made of the earth’s surface directly
benenth us,
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THE BALLOON'S OWN STORY OF ITS FLIGHT

The black curve has beon plotted on r to reproduce the lines automatically trnced on the
smvoked drume of the two official barographs, cirried on the flight, ke changing altitude affiecizd the
brstrumsents’ nevddles, The fgures on the margin, from left to rght, denote hours, monntain stahdard
time. The fgures from bottom to top denole atmospheric presuee in millimeters of marcury
Lighter fizures in the right margin show approdmately: corresponding alifludes in thousands of fecl
For ynick realing this iln:r um f5 besl understood by turning @ opside down, The upseard cufves
of the ling will then desote the rise of the balloan, the downward curves §i8 discent, T8 will be
noled that the barograph was set working ot 5919 o m.; that the balloon rose 5t 5:43 | levided off
at about 15,000 feet at 6:15; rewched 20,000 foet at 10:50; started down [rom 600611 fent nb 1180]

amnd crashed ot 347,

Pointing through the bottom of the gon-
dola wias 4 Fairchild aérial camera to pro-
vide the photographs for our calculations.
Its negatives were intended also to show the
position and altitude of the balloon at all
times, its rfate of ascent or descent, the
direction of drift, and the velocity of air
currents,

Unfortunately, the adrinl camera maga-
zines were broken wide open by the fall

and the negatives on red-sensitive film were
a totnl loss, However, the jden of ascer-
taining accurate altitude in this way |s
sound, for it & oot difficuit to measure
paints on the negalives, measure corre-
sponding points an maps, and from this
information compute true altitude.

Once we determined the altitude opti-
cally, we could compare it with the height
of the mercury column in the barameler,
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ALTITULRE L

Heslede the two uncovered barographs are D, Lyman | Brige=, Lirector .
ol the 17, 5. Buresu ol Stundards and chadrman of 'the Advisory Boaril fore, whitn this lm was
for the flicht: Dr. W, G, Bramhacher, specisiist on altitods instromeénts exposed to davhght by
ind Laplain Stevesh,  The smiled drom sheets are beld by Laptain. the erpsh it gould not
atevens.  Dhe harographs wore pocked m oo ol owood bor anal wer |
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Lintis o Pocard s halloon with theodaolites:
i indicate that altitudes computed  from

existing pressure-altitude tables are too low
for oreat heights I nereased POCUTEHCY 1N
recotds of altitode, pressure, and temper:i-
ture would make possilide more accutats
crdculntion of the distobution of the mass
ol o atmaosnhen

When the mip in the bag occurred, the
fxplorer continued to ascend slowly for

the photoegraphic rec-
ordds were lost, and althoueh the balloon dd
nol altain its maximum theoretical altitode,
we feel that the ascent has definitely adde
information that will assist in solving prob-
tems of ballooning and n the acquisition of
needed acientifie diits

Une important problem was the matler
of @ satsfncliory nir supply

W had mspected our gondola time anid
again for possible air leaks and had tested
it several times under pressure.  We carried
a large reserve of liguid oxvgen and ligquad
air sufficient 1o renew the air of thé gondola

foir Limes.  BEven when osed

COMEETEly
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Consequently, we
made & somewhat radi-
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gen (o make 4 mixture
i3 per cent OXygen
and nearly 535 pér cen!
nifrogen.  This liguad
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Lhe field, of certain
equipment, such as
ithe Army's liguid
uxygen truck.

South Dakota Touit
that thousanids of visi-
tor= to Y ellowatone Na-

tional Park and other
poinls were atiracted
to the State by the
preparations  for  the

stratosphere flight,

The Chamber of
Commerce of HRapi
Uity had peneroushy

nelped preparations in
making our camp
ready, even Lo the point
of providing railings to
protect the thousands
of spectators who day
amd night Jooked on
Irom the ¢hfts that en-
crcled the “bowl.

-E"|||- CrNerions E'l“._;l-.E_
lnlity of these wesiern

people and their co-

HAFPEY LANDIMNG!

ety G Lhe Mo
which birourhi
Captuin Stovens

T!h' '!II'I‘ .!:.,|I|- r;i-'.
snciely with the parnchute

Anders=om, Major hepner,

Lhem

Perhups never 'wins a Hight condected sa
economicaily, consilering s spe aml soope
nor one i which so many people gave so
readily of therr funds and time. The Armiy
approved the flight and lent freely of its
men, both from the Air Corpis and {rom the
covalry unit at Fort Meade, and considered
that the time spent was valuable training
for Army persennel.  An o opportunity nlso
was afforded [or practical service tests, in

uledy to enrth: C;

operation adided 1o the
willmeness with which

the wvisitine scientists
attacked the muanvy
problems of insinlls-

licm. MNever wias there
a camp 1o which &o
Il ..-:r-.;.- i l|'l-| I||' o LR |
in widely varying lines
ol activity, worked to
pether more harmond-
nusky

Lhar cheeringe
thoueht of the recent
ascent is that we feel we have successfully
antvier] the problems of Hving and working
¢fhciently in the stralosphere. [t is gratily-
ing to be able to state that not o single [lece
of scienbific equipment attached to the con
dola failed ws during the Right; every in-
strament worked exactly nx planned. As
for the balloon, we think another can be
trailt that will go to its caleulnted maximom
clevation without mishap.

Seallenal (seosramsis
I|I"III'.
TS




HAITIAN VIGNETTES

By Joux Houston Craice
Caplata, 7. 5 Marine Corja

WO young men Inlled over the pun-
wale of a tiny ramp stegmer, avidly
drinking in the beauty of the scene of
tropical Joveliness thit lay  before them,

One was massive, blond, poweriul, with
huge white teeth and a glass eve three
shades darker than the bloe of its natural
mate. He was ordinarily called “Blink"—a
revolutlionist, smugeler, gun runner, Louisi-
nna French-Trish, One of thdse indamitable
Americans with a Napoleon complex and an
itching fool, he drilled dusky armies and
mide o name to conjure with on the Spanish
Muin until his sedden demise in the troubles
attendant upon a Guatemalan revolution,

The other young man was tall and lean,
with thick shoulders, pale-gray eves, and a
thatch of sandy hamr—my=eli.

The syncopated beat of drums came
faintly pcross the quiet waters of the bay.
Blink beat time absently on the shin's rail
with his knuchles.

“It draws: you, this country,” he said.
“The Indinns called it Haitl, *The Moun-
tainpws.” The French named it Domin
on their maps. Informally they referred to
all their beautiful Creole dominion here in
the lap of the Caribbean as ‘Le Puvs des
Revenants.! You might translate that as
‘The Country of the Ghosts;’ or “The Coun-
try You Are Bound o Come Back To," I
have a notion the French félt that it was
s little bit of both.

GHOSTS OF EXPLURER, PRIEST, AND
PIRATE

“Ghostz?  What a host must walk the
{ngluﬁ and hills over there at night]! Co-
umbus, Cortez, Pizarre, Francis Drake,
L'OMllonniz, Las Casas, Capliin Radd, Tous-
saint L!Juw-:turr Dhessalings, Fhrlam he!
explorer, congueror, l.l.‘b!uni-ﬁt hu:n:mm
priest, pirate, picaroon; saint, slaver, spawn
of the devil. What a country!

“This was the capital of o vast French-
African empire before Paris dreamed of
Algiers. iti, Lowvisiann, Gundeloupe,
Murtinique, Hall a continent and a dozen
Blands. Frenth aristocrats, Alrican slaves.
A sweet, luxurious realm worth the ransom
of a dozen kings. The domain of Circe,
{ascinating, mysterions, Anyone who iried
the life bere and had to go away spent the

rest of his doys seeking to gel back, even if
only to lay his bones in the shadow of one
vl thoee big purple hills.

“What made the fascination? Was it the
people or the country?  Was it French or
African, or 3 mixture of the two? Or was
it purely West' Indinn, something distinct
from either? 1 don't know, but whatever it
wag, it haso't lost any of its strength. No
man who sets his foot on the shores of this
country can ever forget it. You may love
it or you may hate it, but somehow you
can never get it out of your mind, and the
first thing you know you' r-: heading hack
for more of it. You'll see.’

My friend was something of a poet, yet
there wis cald fact in what Ilt- suid. At least
| found it =0, That was a score of years
ago; but, one way or another, Haiti has
seldom been completely out of my life from
that day to this.

FORT-AU-PRINCE, CITY OF CONTHASTS

Around the land-locked hoy steep hills
towered, horseshoewise, north, -east, and
south, mounting to incredible heights in the
clear tropical sky. It was early morning,
but alresdy the ship's iron deck wis almost
unbearably hot to the touch. Ashore, mist
and shadow still shrouded valley and moun-
tain side, while the first rays of the sun
just commenced o gild the roofs and pin-
nacles of the buildings of the town nfung
the bayside.

The city had an air of beauty and ugli-
ness, naivete and mystery, magnificence and
aqualor, It attracted and repelled.  The
breeze hrought to our nostrils longuorous
tropical  perfumes mingled with stenches.
There was n =inister suggestion of mennce
in the hushed streets.  Revolution and war
brooded over the place, Oceasionaily we
could hear outeries and the sounds of gun-
shots,  The syncopated thump of innumer-

able tom-toms floated out to us over the
water, blended with the high-pitched buzz-
ing near at hand of bloodthirsty malurial
muesquitees that hung in clouds about our
ship as we rocked at nm:hm-

The lower town lay along a curving,
painted bhay, like a huge gorgeous fsh
stranded on a ereen and white coral shoal,
a long, brilliant -hued fish, from ardent

433
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Thistiseraply b Clifton Afdams

PORT-AU-PFEINCE'S ONE AND ONLY WHARF 15 PRIVATELY OWNED

Trlo this West Indies harbor come many. private vachts in winfer.

siops on their Cardbliewn route

Americen seaplines moke

Cargo boot= bring gencral merchundise, pettoleam, cement, steel,

drigs, flovr, and lumber, Then they losd enffee, coows, wax, cotton, poaltelane, raw. suear, amd sizal

equatorial waters. Close under the Bel Adr
hills its head nestled, the rising walls of the
Cathedral upthrust, like parched gills hope-
lessly gasping for breath. Ridges of hril-
ant mango and breéadfroit trees marked
the green line of 7is back, following ancient
wittercourses down past the Champ de Mars
toward the Outer Cemetery in lealy masses
of ghittering emerald and malachite aeainst
brown dust and parched fungle,

At the bend of the spine gleamed g searlet
dorsal fin of gmant Bambovant trees, big as
norihern oaks, each clothed from root to
crest in 4 salid mass of crimson hloom,
Myriads of iron rodfs, some red, some preen,
some brightly galvanized, reflected the sun
like brilliant scales

south, whire the road curved towards
Bizoton, & trinngle of brightly colored villas
ddded a tadl, one luke nestling in a clump
of nodding coconut palms, the other brightly
outlined ngainst a rolling eminence.

The year was 1912 and the city was Port-
au-Prince. Belore that time it had never
boasted n Marine garrison, a sanitary in-
spector, a paved street, or a Chamber of
Commerce. A filthy, beautiful, gplamorous,;

appalling city, capital of & unique and fas-
cimating country.

BEFORE THE AMERICAN OCCUPATION

“Better not go ashore,” spid the captain
of our ship, A revolution, it appeared, was
in progress.  Hut Blink had business con-
nected with a certain arms shipment and I
wanted 1o stretch myv leps.

Revolutions were not a novelty to elther
of us, and an extra one more or less wos
rather an attraction.  So in due time we
found pursélves in o cranky native coracle
propelied by a couple of grinning black
boys in (5 strings ghding over the coral-
paved waoters of the bay throogh loating
refuse of a4 most unromantic nature.

An all-pervading stench of decayed veze-
tation and lack of sanitation gripped our
nostrils, Our craft nosed silently into the
chore, Blink jabbered noisily to the black
boys. They grinned ond responded nt
length. Blink said that the Haitian patois
wis close enough to Louisinnn Creole to be
intelligible to him,

“End of the run,” said he. “The boys
say we land here, This is Fort Caca, Means
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TTAITE S NATIONAL PALACE FACES THE HAMP OE MARS AT IMOET-ALU-PFRIMC]

YWhere thiz “White House now slupds, e aulhor, on s rsf VER, Saw ahly TUIGS [see LEAl
il X he Bepuli vernment B sdminstered Byoo President and two Chambers whiose
i Pie Bl 11 seepridimeE Lis n consritutlomn (Gitine froam B8y The countey | icn ndepeiend

Fort Manure. This is all built land. T  were gaps showing the charred remnants of
it it 9 built | stroctures destroved by fires, ancient and

wordedn't e too curiius e 10w

i [ hie third CGovernment

e putl o tort near here 1o

e the last  recent.
"r_-|"- |!|""| I |i ‘|'r' “ne of the sireets |:.Il| -Il||"|'--I|.:-..'- .|I:'! 15

hav. They were proud of the fort and e as we could see not a squiare yard of pay-
christenod it with ceretpony. I don't know g existed. . Close under the fronts

I Lo
M Ay hotses. each street hatd deep-washed ditches

if 1ts name would make much of i

where else, but it seems (o be quiteall right m place of utters, hlled with sewage of all

here. Naive. these Hadtinns, what 2 description, while progress in the street
Gingerly we sernmbled up the nurrow itself wos rendered hammrdous by broken

math from the water's edoe and picked our bottles, rocks, deep ruts, and =T holes

way for a couple of hundred vards, until the  filled with mud and rubbish

trafl widened out into 4 street and commer Along footpathe that twisted a tortooms

cial Port-au-Prince spriéad hetore us. way wround the obstructions of the streets,
100 & FORE OfF Wiearllien '_'jl'!L"::. llr.'.l"ll""rl:'ll an

A CHRAZYV-QUILT OF CONTRAS] clid in blue denim dresses, they plodded

Like evervthing else about the town, this  almg. A few bore burdens on
was o crazy-guilt of contrast, 'erhaps half  or guided diminutive donkeys almost Burie

f the bulldings were of stome and masonry, bencath enormous Joads, butl [or the mos
with walls from 15 inches to three feet thick  part they were empty-banded and mani-
amd heavy iron doors and windows, The festly apprebensive.

ather half were nf Rimsiest wooden con- ol gn ahle-bewdied male waos to he seen

" - i ] r Ry S L o - ¥ =i - 1 -
<truction, mostly unpainted and hleached to  and the 1ron shutters of places of DUSINESS
ink. was hecausae

i 4 | wal T
o | :'l|'_-l JRONorescent grTay v the wi ITEENY Wikl ol I his, =i I

wm cncked at the omarlest imavinable of the impending revolution Munderinr

qnoles. Here and there along the streets might break out at any moment. Men were
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LUORULIVES: WHISILE AND RING HELLS DOWYN MAIN STHEEET OF PORT-AU-PRINCE

s murrow-puiuge train, puing down the Roe Grand, s lopded - with sufar cons.  The cane 13
nouird from (he Delds, throogh the cify streeld, and oul to the mill

Phutograpibe by Cliften Adam
CALWAYE ROOM FOR ONE MORES ON ANY BUS IN HAITI

With American occupation cume leagues -of new, good rowds, so mow gutomobiles carey men and
gonds between Lhe capital and many cutlving towns and villiges, This vebicle & neur the Cystom-
house, Port-au-Frince,
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likely 1o be shot on

sight, or, escaping
this, were certain o
b u:l:lprﬁsﬁed it e
ar another of the con-
tending nrmies. e rkioe
There were men | CAREERE AN TEM
who were not able- it
bodied, however, and || »\— ¢
winen also, Bepyars g ‘%
sat Al every street cor- |

il L Eri s

I s
E.' L—'
SliaTe mEiLEFLE
- L= 1
[ e g

LB AL ing g bog 4l

1'.I.r'||:13|:|‘!'!'-.,\1 KEt et ‘-"'l: "':_' ra :_|

| n‘iﬂ = .r.l -'li- l'.!"""-- ."'- l
GRiFre AKN B, 5 Miche c’t i
E' % Ve 'i-ll "' =|

NPAA W |

ner and a throng fol-
lowed at our heels, [,

Blind men and men
with patched eyes,
mien and women with
withered limbs and
limbs that were |

swillen to enarmous L R S0C 2
size by tropical ele- : : gttt , i =
phantiasis, monsters n._ir_.mw;"-”mu Erymd 491 h““'?% s
of all sorts with de- |7 U1
I'Ermgm:s surpassing - | | Ol & RN K AN o IS A
the imagination and T 3 s |
e oy hmary | e

of them of an inde-
srribable inky jet.

Deawn by A TT RBommled

600 MILES SOUTHEAST OF FLOMDA LIES HAITI

Its 2,560,000 French-speaking Negroes rule the western third of the tropic

TOM-TOMS LEAD Ti)
THE CHAMP DE
MARS

Cwer nll thesun beat
down, silent, merci-
less, interminable. To
the wvisitor s ravs
seemed to have a solid gquality, atangiblesuh-
stance, a weight, They burdened the shoul-
ders, cramped the hEEl-rr,. deadened the brain.

As we made our way inland, the streets
trended gradually upwani and the ominous
thump of the tom-toms came louder to our
ears. Suddenly we came out onan space
severnl acres i extent. It was evidently a
park, but dismally neglected and overrun
with the swarming vegetation of the Tropics,

"f‘hnmﬁ de Mors,” said Blink. "i‘m’m'lng
to the right, where hi.}f a great charred hole
in the grmlm"i with masonry and beams
blackened by smoke protruding from it, he
continued, “Haitian White House, uzed to
be the National Palace.

"Well, I'm leaving wyou here. Have a
good time, but better get back to the ship
before dark,’

Blink cut off to the right with the assured-
ness of one who knows where he is going,
I continued to follow the road inland,

siggar lands

island of Hispaniola, off the const of which Columbos' fagskip, the Sania
Marta, an aground] and was almodoned in 1492, At Mdle 5t Nicolas the
Great Admiral bunded,  Within 20 years was begun the importstion of
daves, the seeds of the Negro nathon ol to-day. Cap Haitlen, on the north
const, was Lhe capital in the dayvs when Haltl was 2 French colony, but now
the sent of government i Port-au-Prince, near o region of rlzth. irrirated

Presently the street climbed sharply to a
deep, mysterious canyon, On either hoamd
rose banks of earth and rock and above
them walls of musonry.

Here and there gateways and entronces
afforded vistas of parklike grounds filled
with o well-order rrrl'usfnn of tropical
trees and shrubs, '.l.rhil-:- far back [rom the
road discreet glimpses could sometimes he
obtained of spacious villas and porticoed
residences.

THE ESTATEES OF THE WEALTHY

Masses of tropical verdure overhting the
wills an either hand and the air was heavy
with the scent of frungipani and bougain-
villea. Here, evidenily, was a quarter oc-
cupied by lhae esiates of the wenlthy, Fasci-
nated h}r the charm of the scene, | trﬂ]mi o,
catching glimpses, through occasional wined-
ings in the trail ahead, of a noble mountain
crowned with green Jusurianee.
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'Seamgragpsh by Clitten Aakma

DN YOS
ANCHOR?

Vimtom (o the Nalloni! Palece, or Haltian White Howse sl Port-ao-
Privce (sre page 457 are shown thls resty relie which, tradition savs,
wias losl when the Samta M orig, fingship of Columbus, was wrecked on
a-reel n o the hay af Cap Hallien, Chostmas Eve, 1452
i Parts and powned, then rocovered after much iifficnlly

Suddenly 1 wild and rancous clamor burst
from {he trall ahead. The ever-present
throb of drums swelled into a stutterine
roar. Shots rang out. Flames stanbbe
from the green-bordered trnil.  Smoke hung
in the still air and reports raitled and re-
verberated. A molley column surged into
view. It wasa't in military order, or, in
fact, in any order. Disorder was its most
salient feature.

It was composed in almost equal parts of
Negroes on fool and Negroes on horseback.
Hardly any of the Negroes had shoed. Some
of them had trousers and smocks of blee

NELIEVE THAT COLUMBUS HEALLY LOST

THE NATIONAL GEOGRAPHIC MAGAZINE

oversll denpim.  Some
had wvery few clolhes
mdeed], A few had red

pantaloons and blue
coats with the round
gold-laced  caps  remi-
niscent of the French
Army. Pechaps half of
tEem had vuns of one
sart or another. Nearly
all had machetes, the
long cane knife of the
COUNLIY.

IN THE MIDST OF A
REVOLETTION

Foot and horse,
clothed amd wnelothed,
surged aling together.
From timée to time the
spirit wolld move one
of the warriors with a
e and-he would fire a
snot or perbaps half a
duoeen shols in  rapid
succession. Then he
wiould shoulder his
piece or =ling it across
his buck and go on as if
nothing had happened.

Anither would burst
mie a cacaphony of
shouts and cries.  In-
stantly the whole host
would tnke it up, Then
the volume would
dwindle and subside
untyl time for a fresh
putburst. The rodr of
the drume and the
shrick of conch-shell
horns were deafening.

| looked for the en-
emy, bul there didn't
seem (o be any. Everybody was in the best
of humor and all acted az if they were
having the time of their lives. Eventmally
I decided it must be one of Haitis famous
revihutions.

As a rule, the natives did not harm far-
cigners on these occasions, I had heard.
But I wasn't sure that oll members of this
army kknew the rules, and so 1 didn’t want
Lo take chances on being the victim to make
a Haitian holidav., A hundred yvards back
I noticed a break in the wall on the right
of the road where o modest wvilln stood.
Thinking this might offer an opportunity to

TH IS

CUmee it was fakon
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NATIVE OIRES IN SHORTS AEE STILL AN UNCOMMON SICHT IN HAITI

Posed Ly members of an athletle club, this picture represents the mest modern group al Port-au-
Prince, One might travel over the ldland for years and not heed andlher dizous throvwes

Fhntagmphe oy Cliltun Aukarmae

VWNINGS AND PALMS ARE THE "WALLS" OF THIS HAITIAN LIVING ROOM

Because of the mild climate, {few glass windows are wwed © even fereens are rate, albhowch mos
peomle who can alford to do =20 sleep onder mosquito nets. Many of the better hbomes -nre ' Hoored
with imported French tiles: [urmiture and other household eqguipment come {rom France.  1Hostrated
magnrnes and newspapers of France are preferred by Haltiany, whose language = Fronch



THE NATIONAL GEOGRAPHIC MAGAZIXNE

Fhningruph by Clidwn Salams

STRII'PED OF POWER, THE TYRANT CHHISTOPHE FELL HERE IN AN PARALYTIC FIT

Downbearted, deseried by most of his former {ollowers, the Blaek King wis tcickon in this
chapel of Limonade while ot Muys on August 15, 1820, 'His head hit the floar just under the ploguoe
which, transtoted, rends, "Here [ell King Christophe.”

get out of the path of the advanciog multi-
tade, I made my way m that direction.
Stxambling across a4 bO-foot  ditch, |
climbed into the garden of the willa aiud
stood behind a thick clump of shrub, close
apaimst the portico of the bouse, Diraped
from a veranda were a couple of British
flags, which cheered me measurabily,
REFUGE

I% A BRITISH HOME

I hod o fesling of being minutely scruti-
mized. Presently a bolt grated and g Jong
French window switng open. A carefully
groomed - colored - pentleman dressed in 2
{anltless morming coat made his appenrance,

“Better come In, sir.” ke sald, “We for-
eigners are ofdinarily safe in time of dis-
turbanée, but one cannol alwavs be certain.”

By this time the head of the column,
shouting and blazing away, had come
abregst of us: 2o T did not stand on order or
ceremaony, but accepted his hospitality with
miuch thanks and stepped hostily into the
hourgs,

“You are quite safe here, sir,” said my
host, “The British flag is o firm shield and
i sure defense. Allow me,."" he said grace-

fully, '*1 am Ludovieus Tilghman, bar-
rister-at-low, late of London.” 1 told him
my name and we shook hands warmiy, my
gelmiration {or the Hritish Emgire rising a
couple of notches.

Inside was the typical interior of a Brii-
ish home of the upper maddle class,
might have heen Chelsea. Copies of the
Fimies and the Daily Adail were nn the tahle
I learned that mv host was a Barbadian wha
had spent some years in the mother country

“This sort of thinge & no doubt new to
yvoul," he sald. "You may perhaps enjoy a
view of 1t. We shall see it better if vou will
permit me to condoct you dabove,” In a
speiciones living room on the upper floor
bilincks were tilted discreetly to permit a view
ane] chairs were bhroueht,

“This," saild mv host, *is the filth time
this: hus happened in my short residence
here. Tt is a4 great nuisance, Revolution,
and all that sort of thing. Paralyzes busi
These peaple have absolutely no con-
ception of law and crder. N Magna (Carta,
no Bill of Rights. Suifrage a ghastly sham,
Trlal by fury a joke. Presidents arrive one
duy and are exiled or assassinated the next.

s
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TIWHAT Li'CILT THIE WOMEN SHOLM AR THE FISHING FLEET CODMES Ih
Even o vaeabiovml reagler. huntine s el Begd, evme ilown to roeel the boatie  Troe Lo Torm
in FHnitds eoayspoing life, offshore windz: blow the boats out to the HDehiny proungs gvery marning,
ihen shift, blowing them bome bl nizht (see Color Phite VI

Unly ope roler of this country. ever finished
his term amd pot out alive and In peace
The rest were murdered, died my=teriomly,
topk their own lves, or were driven into

"

“What a country for this civilized 20th
century!  Upsotting to. the whole Anglo-
saxon scheme of Iifee W hat [|1L'1.' need 15
n liberal application of the Pax Britannica,
don't vou think? But T beg your pardon;
| presume you are from the United Stotes,”

| hastily assured my host that, although
| was indeed n Yankee, a little peace, Brit-
ish or otherwize, would do no horm

| asked about the mob that was defiling
outside.

“These gentry are cacos,’” he said,  “ Mer-
cenary soldiers, bandits, that sort of thn
Some politician gives them a few shillings
and promises them loot. They come down
from the mountaing, A president is driven
ot and another comes m. They kill o few
dozen, a few hundred, or perhaps a few
thousand. amnd loot what Ih:-}' rat. . Then
they go back to their mountains and wait
for the next revalution.”

When the end of the ragped army passed

EEl

we: returned below. My host proffered cof
i, Thunder rumbled in the distance, 1
AT L0 B2,
“Beltor not go vel,” said my host.
storm 15 due m twenty munutes.
“What storme? ™ T mnguioed.
“You =shall see,” said he.

THE DRAMA OF A

“The

HAITIAN STORM

On the verandn the alr was thick, still,
and oppressive,  Foar above the head of the
valley up wiich our moad ran, inky clouds
shrouded the mountain side. Where we
stood the son shome brightly and the trees
hune motiondess, but an electri
gripped the atmosphere,  On the steep sides
of the mountain black masses of clouds
whirled with fnghthul velocity, enrmous
sireamers of mist separnting  themselves
from the parent body and driving this way
andd that like grav curtains.

Athwart the rays of the sun, torrents of
rain descended on hilltop and valley thow-
zanids of feet alwive

As we stood, the first huge drop of the
storm fell in the dust at our feet with a plop,

leaving o wel spot as big a5 a silver dollar.

T T
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At the bottom of the 7-foot chasm that
werved the rfoad in place of a gutter a foot
of witer hissed und boiled where dry rocks
had been 15 minutes eurlier. A thin stream
trickling from above twisted and writhed
through the dust in the road.

Hain drops pattered thicker and Taster.
The light of the sun prew pale amd sickly.
At length, with a blinding flash and earth-
shaking n:-l.'q:rhﬂrnj:mn:m the storm burst
upon 13.  An jcy wind roshed down the
mountain side. Lithe, elastic palms whipped
almost to the earth, while massive mangoes
and oaks laboréd and groaned. The sky
opened and water crashed down in torrents.
Lightning Nashed above a cannonnde of
thunder,  Balls of fire streaked down from
the heavens and an along the ground, daz-
zling the sight and bursting at last in un-
benrable effulgence,

In spite of their depth and capacity, the
gutters at each side of the road soon fifled
ton thet brim.  Before long the road itelf was
coviered with a foot of water, Soon it was
three foel. Tree trmumks and ' carcasses: of
s and gonts swept by, A horse and man
came =wirling along.

Then, with o iinal orgy of lightning and
a rour that scemed to split the skies, the
storm departed a2 quickly as it had come.

My host drew out his watch,  “Five
o'clock,” he-sald. “Just on tme. Chught
to be 5:15 to-morrow, You have still an
hour of daylight to regoin your ship.”™

Dty the steep road andd past the roined
palace of the Champ de Mars | made my
t'l"ﬂfa overtaking Blink, also hastening sea-
witrel.

A LINE OF SHACKLED LOSENS

The revolution, Hke the storm, T
passed over the town, Bands of native
warriors wandered in the streets.  FEvery-
where shutters were closed tightly and the
flags of foreign notions fluttered from nearly
every balcomy. [1 did pot seem that there
could be 2o many aliens in the city. Az we
made gur way to the water front, we pussed
a line of half-naked Negroes tied sk 10
neck with straw ropes and guarded by n
dozen barefoot soldiers.

“Losers,” said Blink, carelessly, “They
helong to the President’s army, Or maybe
they are the enemies of somebody on the
winning side.  They take them right down
there & piece and shoat them, Then they
push them into the swamp.’

Diespite the fate in store for them, the
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captives did oot seem depressed.  They
chuttered and beggéd clgarettes from us.
Oecasionally the guards would fall to beat-
ing ong of the captives with their gun butts
or clubs,

Back aboard the ship we found that two
new passengers had come aboard-—a small,
heavily bearded Frenchman amd his charm-
ing Parisinn wife. He was the editor of a
French paper and was writing a book on
Haiti, He was brimming with enthusizsm
and spoke English flueptly, He told of
terraced gardens he had visited, magnificent
villax, hmis music, beauly and gayely,
mnﬂts& napery, gleaming glass and silver—
all the refinements and delights of civiliza-
Lo,

WHY HAITIANG ANE PIFFEEENT

This didn’t sound like the Haiti 1 bhad
just =een. | asked him about it.  He
chuckled a bit, then looked thoughtiul.
Yes, he said, he knew about the things 1
had seen. They were all part of the picture,

“To understand this country,” be said,
“you must begin by comprehending two
things: first, the origin of its people; secomd,
its tsolatioh,  Consider, mon amd.  We
French: brought here thousands of black
slaves, savages from the Congo, They
croas-hired with colonial whites—some able
whiles, aristocrats, the best blood of France,
The mulatto caste grew up.  Ah, there’s 2
fnscinating study for youl

“fHcd Papa Mendel taught the worlds
biologists thae when you mix two races you
are likely to pull the most amezing indi-
vidhsils out of the hat, Mix the daughter
of a Dahomey chiel with a Fréench mareuis
and you may pet n man with the skin of a
Cetywayo andl the brain of a Talleyrand,
You may getl 4 woman with a black skin
amd & white soul or one with a white skin
anil black nwnr.ulit%»- What possibilities for
variely, droma, suffering!

“For the hundred vears of Fait's inde-
pendence this mixing has been going on in
tsolation from the rest of the world. A caste
of intelligent, ‘highly edocated mulattoes
grew up, and beneath them a caste of primi-
tive; black,. transplanted Africans. Each
caste regcted on the other, and in the passage
of time members of eich caste grew to be
different from any other people in the
world—Haitians,

“The mulattoss were French in linguage
anud education, but they absorbed from the
blacks much of their African mysticism and
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HAITIAN VIGNETTES

superstition. The blacks held to  their
mother religion, the voodoeo, and many of
their African social customs, but they ab-
sorbed in turn a few French words and a
veneer of Christianity.

“In the main, the mulattoes held the
wealth of the country and all the powers
of the government, modified by the pro-
pensgity of the blacks for periodical revolu-
tion and plundering. Neither caste felt
any responsibility  for  muintining  order,
sanitation, facilitating business, or paying
debts, private or public. ‘The country was
chronically bankrupt. Commercial ohliga-
tioms were not worth the paper on which
they wire written, Epidemics of diseace
foundd o hothed, While the intellectuals
produced poems and lived epics, the per-
petual toles of wprisings irritated the civi-
lzed capitals of the world.

“That is why all this must go. Thisis an
age of standardization, sanitotion, iniform-
ity. The world is growing smaller. Haiti's
isalation cannot last. The great nations of
the world will not permit any small country
Ly mainliin what they regard as a nuisance
al their gates, however exotic and fascinat-
ing its spiritual life may he. TIn twenty
vears this country will be cleaned up, civi-
lized. As o poet 1 deplore it, but as a realist
I know that 1t is inevitable."

Next morning our ship steamed out of
Port-au-F'rince harbor and soon the towe-
ing purple mountaing remained only as
vague cloud masses on the horizon,  With
me, however, it was not to be o case of “oul
of sight, out of mind.” As we plowed north-
ward through cobalt (ropical waters, the
sights and experiences of my day ashore
seemed to grow clearer rather than to fade.
atel to assume a rational sequence until the
whole spread out before me like o vast pic-
ture, & cunningly wrought vignette etched
into the tablets of my memory.

HATTT HETAINS THE TRENUCH LANGUAGE

Huiti occypies the western third of the
istand of Hispaniola, second in slze of the
Greater Antilles, which lies between Cuba
and Puerto Rico. Haiti is the only Latin-
American republic it which French is the
official language, Tts neighbor, the Da-
minican Republic, which accupies the east-
ern two-thirds of Hispaniola, thinks and
spweaks in Spanish,

The Haitinn Republic is about 10,204
square miles in area, not quite as large as
the State of Maryland. It is made up prin-
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cipally of three ranges of towering moun-
taina, interspersed  with fertile alluvial
plaims, mostly small, and plateacs  ampd
villeys (sec map, page 439), |

The isluind of Haiti, or Sanlo Domingo,
wat the second largest discovered by Ci-
lumbus on his first voyvage. His name for
it, Hispanioks, has recently been revived
as n distinctive name for the entire Island.

In Haiti proper, from 1805 to 1915, 26
mien held executive power.  These fncluded
two emperors, one king: and 23 presidents,
Une committed suicide, four were killed
outright, hve died in office, and ffteen were
driven into exile by revolutions. Only une
retired voluntarily at the end of his con-
stitutional term. He must have been an
encentric; even for Haidti,

U. 5. MANINES CLEAN U'P THE CAPITAL

Cne morning at the breakfast table T
read headlines that United States forces
had oecupied Haith, A president bad been
killed in Port-au-Prince streets.  Debt pay-
ments had been defaulted, The French
Legation had been violated. Forefgn pro-
tests rose in choros.

I remembered my French friend's words.
He had been a true prophet. Fewer than
<0 yeurs had passed, but the cleaning-up
proceszs had begun. The world was em-

hatic in declaring that Haiti must change
ﬂt‘f uncient ways. In July, 1915, Uncle
Sum undertook the disagreeable and ex-
gensh-ﬂ ask of seizing her by the slack of

er ragped skirts and drageing ber into the
miodernity of the 20th century.

One day | eot orders to pack my kit for
Haiti. Nearly ten years had elapsed since
my frst visit to Port-au-Prince, and T kpew
that many changes must have taken place
since Uncle Sam stepped in.

The transport steamed in to Port-au-
Prince harbor.  Same purple bay; same
amethyst hills; same rolling thump of
drums. Bul something was missing from
the picture. Where was the stench of ves-
teryear? Gone, apparently. In its place,
only the clean odor of roasting coffee.

The same host of black boys surrounded
the ship to dive for coppers, but thelr boats
were different. In the old davs these craft
were made of logs crudely Tastened together,
or of huge single tree trunks, hollowed out,
Now they were made of packing cases;
mostly those which had beld pasoline cans.
some of the craft had “Standard Ol in
bright letters on prows or sides. Where
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Fhutagmph by Chiton Adane
MARIN CRAS CARENIVAL HONORE ONE OF ITS QUELNE

As In New Orleans and elsewhere, the anniiil festival in Port-an-Prince
i5 the year's most colerful spectacke, Then merchants vie with esch othes
in the construction and display of ornamenial Aopis; citizens of all ranks,
hich and low, snd many i costume, shate in merrymaking.

formerly makedness had been the rule, now
mist of the Inds wore n garment of some
sort, One had a pair of swimming trunks
of which he was visibly proud.

Ashore, the harbor front was a4 mass of
comerete buttressed with pilings. Fort Caca
and itz malodorous mvid were gone.  Tnland
amd upward ran wide, well-kept streels, gach
paved with concrete,  Sump holes and pools
of stagnant water had disappeared. Atv the
sidewnlk edees now ran gutters with fre-
quent sewer inlets. Owerhead hung electric
lights, while gangs of street cleaners plied
their brooms with vigor. The begzars with
the hideous deformities had disappeared,
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many of them, T was
told, cured by U. 5,
Navy doctors and sent
back to work.

Crownmy wonder of
all, dozens of automo-
biles chugged hither
antl yon. At the time
of my first visit there
had been none. In-
land, where | had
seen Lhe charred ruins
of the old palace, now
rose the white magnifi-
cence of a new struc-
ture, spid by many lo
be the fnest public
building in the West
Indies {see page 4357).

My duties took me
to Cap Haitien, about
185 miles- north of
Fort-au-'rimee (poage
474). 1 journeyed
thither by automobile
in gight hours over an
excellent gravel road,
In the old days there
had béen only 1 nar-
raow trail. He who
made the trip had Lo
go on horsehack and
srwnd at least a week
on the way. The road
was thronged with
copntey people, men
ani women, going
about their business
unconcernedly.

I was struck by the
increase in the guan-
titv and quality of the clothing worn. In
the old davs garments were sketchy enough
and nakedness nol uncommon in the back
districts, Now the men were clothed from
neck to knee, and even the poorest of the
women had some sort of skirt. Floor and
cement sacks, discarded by the Marines,
spemed to constitute the latest thing in
foshions, At least hall the pedestrians
seemed to have “Portland Cement™ or
“Pillsbury's Best” stenciled across some
prominent portion of their anatomy, Later,
prosperity rose still further and these ex.
flour and cement sacks were discarded for
more conventionil garments of blue denim,
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LIEE A PILORIM THAIN, MARKETWOMEN ON DONKEYS FILE UNDER THE ARCH

Piopated by n native in hooor of former President Hippalvte, this structure wus a Haltlan
conveption of the Are de Triomphe in Parte. 1t stonds near the “central” (dggar milly of the
Hatian-American Bugar Compony, The sign warns of a 15-mile-an-hour speed limit

I'aidigropha Iy Cliften Adasis
SUBSTANTIAL HOMES LIKE THIS AHE HARE TN HAILTI

Most of the deser population dwells in the shady interior, sheliered in primitive huts of grass
or paim leaves. This homw, buill by an upper-clsss Hasltian, sisnds in the best pesidemiial districe
of Port-au-Frince,
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‘The older huts were all situated on promi-
nent, exposed hills, hut new ones, 1 noticed,
were nesr wells or on the banks of streams.
The reason, T was told, was: that the chiei
requirement of & but in the old days had
been safety for ite mule occupants, The
dwellings had to be so located that their
inmates could keep a sharp lookout in all
directions to spot the raach of & caco
band and meke a quick escape to avoidl
being recruited as MHHI:m:& of s force.
Now there were no cacos, so the new huts
eould be placed with an eye to convenience.

But the significant thing, that remains
Kraven on my mind after the passage of
years, is the visit | made to the stranghold
of ane of Haitl’s famous rulers,

CHRISTOPHE'S CITADEL DOMINATES
CAT HATTIEN

Historic Cap Huitien Is situsted on a
shnllow bay on the north const of Haiti.
O o coral reef just ofizhore, historians be-
lieve, Columbus® fingship, the Santa Marfa,
wias wrecked., In the doys of the Frmdl
the Cup, then called Cap Francaiz, was the
capital of the colony. (see map, page 439),

As [ went about the old town, 1 was con-
sciois of u strange hump on the skyline to
the sautheust, many miles distant,

“Oh, that?" said my bost. “Christophe’s
Citadel—the moat im structure of
man in the American Tropics. Why don't
¥Oou g0 up tosmorrow?’’

It lacked two hours of dawn when @
servant called me. 1 had just time for a
plunge in my host’s basin, the small swim-
ming pool with which every Haitian honse
of the better class s equipped, and a
sketchy breakiast when an automabile en-
tered the courtyard and it was time to be
off. Through the narrow streets of the
sleening town | rolled with my companion,
voung Lake, a Heutengnt of the Geendar-
merie, the native constabulary officered by
7. 8. Marines, He seemed tp be n perfect
encyvclopedia bn Christophe, and, as he
talked, a new image built itselil up in my
mingd of the Negro ruler who had held sway
here o century ngo.

His was a success story.  From a bare-
foot slave by he rose to be a ruler of power
ara] magnificence. A despotic and cruel
ruler, perhaps, but one whi wis honest,
pmu-ﬂ and courngeous.  He made his coun-

ed and fenred for the first time
In I‘lﬁ- h nry by the great powers of Europe,
the Manes (whites), Tl'lni is why black
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Haitian lads to-day regard Christophe's
memory much as American schoolbioys re-
sard that of George Washington (see Caolor

Plate V).

THE “SUCOCESS STORY
DLACK KIxG

“Henry Christophe,” safd Lake, “horn
pmhuhl:r between 1700 und 1763, came to

Cap Hadtlen from the British island of St
Christopher (the old name for St, Kits).
He ran gway on a French ship and was
sold a5 a slave boy in Haiti. He became
a French officer’s servant anid sailed north
to take part in the siege of Savanmsh in
our own Revolution. He was a proud.
high-spirited lnd, intelligent, and quick to
learn.

“When the French flest returnied, Chris-
tophe was sold 1o the owner of o tivern, the
Hotel Couronne. You can still see the
riuins of the place and the big mapou \ree
where the French gentlemen tied their
borses. He wane a good servant—polite,
cificient, obliging. While he waited on
guests, he learned what he could from each,
In his successiul days he often told how he
hiad picked up scraps of helpiol information
or had acquired oseful traits by imitating
this or that patron.

“RBut within him, as he grew to manhood,
he began to feel that he was o superior man.
He compared himself to the customers al
his master's inn, and almost ulways the bal-
ance seemed to be to his advantage, Al-
thiugh he hid his feelings skilliully, he
began to hate the system that condemned
Christophe, 'the able, to remain all his life
the hopeless servant of any incompetent
muster who lad the price of his purchase.

“He nequired two greal motivating am-
bitions that remained with him throughouot
his life. First, he wanted to prove that he,
Christophe, was the equal or superior of any
man in the world. Next, that black men
were inherently equal or ﬁ!-l-}.llt:'t']'ul' to their
white brethren.

“When the troubles attending the French
Revolution broke out in the colony, he be-
came o private in the French Coloninl
Army. Soon his abilities made him an offi-
cer: in o few years o general. Then, when
the blacks under Toussaint L'Ouverture re-
Lelle] against the French, he commanded
the forees of the insurrection in all the
northern communes of the colemy. After
the defeat of the French, he hecame the sec-
ond president of the Republic, and eventu-

OF HAITI'S
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CONCH SHILLS AND CHAIRS, CORAL AND DRIED FISH, FOR

sative buambopt= with oddl corgees swarm abouf when: mor: reach  Port-ac-Ponce,
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SALL!
Pas-

sengers Loss down  cobns, for which natives gulckly dive should the coln fall into the sea, and

it hases are hauled wp an a string

ally mounted the throne as sel-crowned
king of the North American monarchy,”

THROUGH THIE MANRKET AND ON TO
THE CITADEL

As Lake held forth, we rolled past the
market place, where drowsy market people
were beginning (o bestir themselves.

Out across a shaky iron bridge we drove
into what had once heen the French Royal
Highway of the Plaine di Nord, the Hau
du Cap, of coloninl days. In the French
time this hiod been an avenue wide enouih
for four carrinees to pass abreast, O each
zitle it had been lanked with p.’i]'&llﬂl villas.
We could =ee the crumbling pateposts of
muany of them, and, back in the shadows,
the Tuins of fabifations that once had been.

Here the road was deserted oo longer, but
as far as the slhire of the headlights could
renetrate it was thronged with markel
women and their donkevs, streaming into
town with their roods for the moming mar-
ket, Hare of foot, turbaned, with their long
blue gowns {luttering bLehind them, they

swing along, backs rigid, haunches rolling,
some chattering and gesticulating, but for
the most part siient, weary from ther long
night om the trail,

Chur car nosed esst and began to pull
uphill. Cocks crowed vocilerously, and the
seent of dawn was in the air.  As we ground
along - mile after mile, the plain which we
traversed constantly mounted higher. From
ravines and valleys echoed the thump of
drums, never silent in the Haitian moun-
tains, and sprinkled here and there over
their almaost perpendicular sides shone the
red Hames of tiny fires,

Gradoally esrth and aic brightened until
the sun showed a sepment of its red disk
over the crest of the jagged mountains on
the Dominican border. The nose of our car
potited stratght at the Citadel.

Now It was distant and Indistinet no
longrer,  Right over our heads it seemed to
tower, like a greal medieval foriress sét on
an almost perpendicolor mountdadn peak
rising: {0 3 tremendoss height (see Color
Plate 1 and illustration, page 478). Lake
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ALEY THTE

Connecied with the modern institotion af

ol the
aueakiny

Limted States Tepirimend
afd producthon.

informed me that the peak was known as the
Bonnet-i-1'Evégue, the Bishop's Bonnet,
aml that 12 altitude was nearly 3,000 feet.
The Citade] covered the whole mountain
tap; there was no room for anything ¢

The enormous size of the structure sank
deeply into my imagination, It was roughly
square and measured something like 300
leel toa side. Someone once estimaled tha
it contamed nearly half a million tons of
tnilding material, every pound of which
hited to be carried up the precipitous side
of the mountain mare than 2,000 feet above

=t 1

*aor A Little-Knopwn Marvel of the Wastern
Hemisphere (Christophe's Cleadel) ™ e Mai,
H. Osterbionit, Jr., 1o the Natiowal GEOoRAFIIT
Mayoxe for December, 1920

YOUTH IN TIHES CENTRAL SCHOOL OF
YAST RITEA]
TDamirns |

antmal husbamdey, solls, and [Tarm crops adapted to the j=bund
mistraction, to improvhe Lhe colture of cane, cotfan; sdaal, coflee, frut, and other crop
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i EROgn ey Cielinn A

AGRICULTURE, HAITI SEEES TGO

MIPULATION
Bovs study
ke, unider American

Field agents

nm experimental stetion,
Fillorls urs

of Agricufture have introduced many viegelallos and increased

the plain. Ten thousand men were oo
tintously emploved.

Lake explained that Christophe built the
Citatdel as a result of the same driving
motives that accounted for 8 majority of his
kngly nctions—ifear and emulation of the
white European powers, He and his little
kingdom were free.  He resolved that they
should remain so, and to that end he decided
to huild an impregnable fortress to shelter
himsel§ and his army ehould an invader ever
attempl Lo conguer his rildm,

He strained every resource of his kingdom
and worked his subjecte without mercy.
The Kine was a man of huge stee sned glean-
lic physical strength, skilled as g
Utten, tradition says, he would tike trowe

TS0 .
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Such open squares form market places in all

Fhuddiraph by Albeirl b
TiTE OLD MARCHE EM HAUT, DR “HICH MARKET, @F PORT-AU-FRINCE IS ROW
ARANDONED

IIJ'Jl'llll

Haitlan towns ati citnes Wares for sale and

barter wre ladd in Hitle plles, sometimed on sifay mats, mOHCC giten in basketz or on the bare rokmil.

The two most prominent markel Souares
Market {zee Plote V1), which do business daily
on masasnry [outslations, romnih

and mortar and perform more work in G
few hours than the best of his subjects could
do in a full day, Always the King drove
his workmen, Twenty thousand, it is said,
died of hardship and exhaustion, but the
king sent his cverseers for fresh drafis ol
peasants and the work continued without
pause,

SANS SOUTT, WHERF CHRISTOPHE HELD HIS
COURT

Our car crosded a tiny stream and ran
through the streets of a squalid native town,
Milot. Here had been Sans Souci, the
nalace where King Henry held his court anil
where his gueen and roval family bad ther
residence.  Lake announced that we had

in Port-su-Prince mow
Come wooden hotees 0 Lhe backermuml are bailt
|_||- Fremeh eolenl || archilecLure.

ar the Low NMarkei and Lroh

finished our journey by automobile and
winilid meake the rest nf the |Fi[r on horse-
|.I.|_l'|'-.-

We mounted and trotted off to have a
laok 2t Sans Souct before besinning the
climb to the Citadel itself. The ruins of the
|'r:|ELi.'t- and its grounds occupy a pleasant
valley nhout ten sores in extent at the foot
of the Bishop's Bonnet. As in the case of
the Citadel, the palace was built in emula-
tion of simnilar structures in Evrope of which
the king had heard, Christophe, 1t seemed,
had many palaces, all fine,

One day It came to hiz ears that in
Prussia was a much finer palace than any
of his. and thit it was known as Sans Soud.
He resolved to build one of the same namse



464

CARGOES OF HAITIAN
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Famtagraph by Cliioa Aduans

BALLOONS

LOOR LIEE TOY

Fhe akinny

J':l'r'ql' woalka whone the track of the matlroad 11::11 CEEmECLS F1-r1-.3u-i-"|ir|. = with [,|'-||;-'|r||:_

that should be bizper and finer (see illus-
tration, page 477),

He emploved women and old men who
could not stand the tremendous exertion of
coarrying bullding material up to the Ciiadel.
(O these, corvées of 5000 at a time were
u=ed), The building was I.q-f_=|u1| in 1811 and
nnished the following vear.

All of the little valley in which the pitlace
wis sitnated waz paved with marble tles
and squares brought from Frunce ns ballast
in the king's coffee ships. Shrubbery im-
ported from the tropical countries oi the
world lined its walks and paridens: Cool
mountaln strenms were directed through
marbie pools and channels,

THE DUKE OF

BLARMELALE

There were suites within the palace for
the ministers of state, for the officers of the
paluce guard, for the members of the rosvil
tamily, and for the nobles of the kingdom.
A nobility was another of the institutions
which the king had crented to place his
realm on-a footing of equality with those of
buropean sovereigns,  Among the nobility
were the unforgettable Count of Limonade
and Duke of Marmelade,

Costly works of art and French mirrors
linerd the walls of the corridors of the palace,
and the Throne Room <hone with a g
mncence of gold and silver bullion that
lairly dazzled all belolders: Appended to
the palace was a magnificent royal chapel,
i state theater, anid barracks for the roval
guinrds; not far away was the arsenal which
the king had created for manufacturine and
storing powder and shell,

Nearly all of this had vanished in wur
time. In accounting for the rapid disap-
pearance, local tradition says that the upper
stortes of the palace and ather iuildings
wire of '-'II";-”}' '."i'l]-Zl-:!r and were b nesl when
wans Souci was zacked after the king's
death (see illustration, page 4421,

We remounted our horses for the long
climb up to the Citadel itself. The trail fol-
lowed a well-defined zigzag up the side of
the precipitous mountain. Ownce this zigsy
had served as the bed of a raved and eraded
road on which two carriaors af state could
pass abreast. Vegetation, mountain storms.
and a hondred vears of neglect had done
their work, bowever. Of the magnificent
road, little trace remained except the con-
tour of the grade that had once served as ite
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P e ngrapln Ly L1 Yts Nadipiies

AITI HAS IT5 “HHOMSERACK FARMER" WATCHING FIELD. HANDS AT WORK

Colton grows high and s net cut back; much grows wld, This field, being piciied, belongs to the
cxperimental farm of Haitl's agricultural school; near Port-au-Prince {see page 467]

bed. Only hére and there, where a recent
stormi had cut deeply into the soft earth,
corttlel be seen the huge flagstones and pav-
ing blocks of the old Royal Road,

Up a path just wide enough for their feet,
our horses tofled and lnbored. Mile after
mile it mounted precipitously into the air,
Larger and larger loomed the Citadel.

Al last. roondiog a final Dorn, we Came
under its frowning walls; and after a scoam-
hle op 2 steep slope passed inside through
A NATTOWwW J.:i]ll"lu.'l H_'l.'-

THE CITADEL mousen (0,000 TROOPS

| nsidle the rectangular courtyard, or Place
d'Armes, the Citadel seemisd more huge than
ever, Lake told me that 1t was begon in
1804 and was still not complete at the
king's death, in 1820. The work was car-
riedl forward under the supervision of three
captive French engineers, one of whom, La
Ferriere, pave it the name by which it is
often called, “La Citadelle La Ferriere.”

Inside the Citadel were an arsenal, store-
hotises for supplies, and barracks that could
accommodate 10,000 troops, as well as a
small palace. There were statioped the best
trained soldiery of the kingdom, The sides

of the hill on which the fortress wits built
were smoothed pway so that they could be
commanded in all directions by artillery fire,
Batteries of the heaviest cannon of Chris-
tophe's day were installed in casemates
commanding all approaches. They are still
in position to-tlay (see page 485).

It sepms difficult o believe that these huge
guns coudd be drageed to the summit of the
Bishop's Bonnet by manpower alone. A
typical story of King Heory explains how
this was accomplished, Chrstophe had as-
siemed 4 hundred men the task of transport-
ing one of these monsier cannon up the 2ig-
zag roadway in & working diy. At noon,
while inspecting the work, he noled that they
had made little progress.

A celegation waited on the king., “Sire,”
aaid their spokesman, “the task you have
given us 15 beyvond our strengh,  We can-
not poszibly move this heavy cannon the
distance you have reguired of us.”

“That is too bad,"” replied the king. *I
am very sorty. What | have o do grieves
me immensely, but the king's word i5 sacred.
I have said that voo must take this gun to
the top of the mountain and | am sure you
con do so, 1 you do not think so, 1 must
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ITAITT S BUSIEST ROAD RUNS FROAM PORT-AT-PRINCE TO
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gl iy Ernest G, Hole

CAF HAITIEN

First built by the French in colonia] times, largely for military use, this 185-mile stretch vehs

Improved und modernized witer the Amerlean oceuphtion
nave walkied it= leqgth, which echoes now to the rumble ol
The hut at the right is typleul of the countryside

enjurs aboutl 1,200 miles of mproved highwivs
nind some way to stimulste you, I think I
can find a way.”

Saving this, the king ordered his execu-
tioners to select 50 of the 100 meén and put
them to death. The remaining 50 took the
tannon to the top of the mountain and
placed it in position well abead of the
scheduled time,

SOLBIERS DGHDERED TO MARCH OFF CLIFF

(n the cleared slopes of the hill the king
ordered to be planted yvams, bananas, plan-

Iy ezmetations past, miffons ol blacks
crowded motorbusses. In o all, Hat

tains, and other food-producing plants in
large quantities, enough to feed the men of
his garrison, All of the roofs of the build-
ing and its appendages were made water-
tight and fed ‘a system of cisterns. Pro-
viding the usual amount of rain fell, the
garrison of the Citadel would never be
shorl of water.

The wall nf the castle flanking the space
used as a drill ground s a continuation of a
sheer ¢lilf. Here the vertical drop = more
than 200 feet. Legend says that Christophe,
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hiving heard of the iron discipline of the
Prussian soldiers of Frederick the Greal,
resolvied 1o deill regiments of Haitian sol-
diers that woold outdo those famous gren-
adiers, When he lud trained o regiment to
hiz liking, he would form it facing this 200-
foot drop and give the command “Forward
March!™ If they were properly disciplined,
according to the king's idea, the soldiers
would march off into space, file after file,
until they received the command to halt
from the royal lips.

Should any soldiers fail to march off the
cliff at his command, Christophe had ways
of making them wizh they had done so.

HIS MAJESTY'S MOUNTAIN REVELS

Lake led me to the south wall and pointed
out some scarcely discermible heaps of
crumbling stopes several miles distant—the
remaing of two other palaces, Ramier and
Bellovue, respectively,  They were <mall
palaces wsed by the king in his lighter mo-
meats. In them were assembled the best
wines and liquors, the best cooks at his com-
mand, and the most beautiful women of his
kingdom, Here he went {requently for ex-
tended revels, taking with him the favorite
noblemen of the court and occasionally some
forelon visitar.

So much has been written and reloted of
the savape, =ensational side of Christophe’s
character that the world is in dunger of
losing sight of ancther aspect. He was
arbitrary, horsh, and ruthless, of course;
bt for all that, he was inzpired by an
jdeal, that of building the feeble. ignorant
people into a powerful, enlightened stile,
To attain this end he was willing to make
any sacrifice himseli or impose any hard-
ship, however savage, upon his people.

Into this task he threw himsell with
[eracious energy, and the Tist of his accom-
plishments reads like o fuiry tale. His
country must be well armed, powerful. He
built the Citadel and oither impregnable
fortresses, e trained an army which was
pronounced the most poweriul in the West-
etn Hemisphere. His country muost be
rich,

He decresd that every one of his subjects
must work so many hours a day, He regu-
fated by law just whitt each must do, and
whitt must be produced. No man must
work too long or produce poods likely to
lenve i surplus on the marts of the kingdom,
His wus an early parallel of the present-day
American idea of planned production.

467

He instituted a currency that was an ex-
ample of stability for its day. The unit, a
round silver picce about the size of an
American dollar, was called the “gpourde.”

From the earliest diays all the conntries of
the Caribbean, including Haiti, used the
Spanish dollar, or pese, About the midedle
of the 16th century the Spanish ran short

of silver and so debased their dollars that

they were mostly lead, and hence practically
valueless, ‘Then vast guantities of silver
came fram Mexico and Peru, and the Bons
reformed their currency. To distinguish
the good new dollars from the worthless old
anes, the Spanish mints marked each of
them with the words “peso—gordo.” Gordo
iz an adiective and means solid, sulstan-
tinl.

In Haiti the natives knew that the new
doliars were good dollars, but they did mot
know what the words stamped on them
meant, The Spanish words sounded harsh
to their ears; so, in referring to the coins,
they frenchifed ortly into “'piastre-
gourde.”  Later they dropped the pinstre
from the hyphenated combination, and when
the first silver Haitian coins were minted
they were inscribed simply as Ygouries,”
which they have remained ever since,

CHEISTOPHE'S GOLLEN BULLET

Last place of all to which my puide con-
ducted me was o ramshackle lime and plaster
structure in the center of the main courtyard
af the Citadel. 1t looked much like a dog-
house, bBut the roof had fallen in and the
sides were cracked.

“Christaphe’s tomb,"" said Lake.

In 1820, after 14 years of despotic power,
Fate overtook King Heary at divine serv-
loes. Stricken with paralysis, his giant body
was cold and dead from the waist down.
Revolution broke out. Day by day the
paralysis crept upward and the rebels gained
ground. At last, realizing the game was up,
the crippled monarch caused himself to be
attired In his robes of state dand ploced on
his royal throne. There he said farewell to
his family and loval friends.

Then, ns the sun was setting, he blew out
hiz brains with 3 golden bullet he had long
carried, believing that it alone had power
1o cause his death (see page 442),

As we ins ed the tomb, a group
?I‘ peasants approached, “Filgrims,” said

ke,

“Ti half the stories of how Christophe
dealt with his subjects are true,” 1 replied,
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Phatogmph ' CHiton Adam
SEAR CROTX DES BOUQUETE A PEASANT HUILT THIS HOUSE OF MUD WALLS AND
THATCHED ROOF

In Haiti theee I practically no middle clasa, and this native dwelling k= superior to the averass
counlryman s haome. Around even the mest bumble home, bowever, 8owen e often plnnied,

“I should think they would hate his memory
and want 1o forget him,"

“Youd be wrong,”' my guide replied.
“In the north, here, he is regarded as the
ereatest Haltian who ever lived, He made
himsell Teared and respected by the Euro-
pean powers, He made it possible while he
lived for the Haitians to be proud of their
country and race. For that they are will-
ing to forgive a great deal.”

ASSIGNED TO THE HAITIAN GENDARMEHIE

Once agdin Fate turned up the cards that
gent me o Haiti in 1923, this time ns an
officer in the Gendarmeric d Hait, the na-
Live I_'f.]1'l_=-1_"|2111]]1'.‘!.-', Irained and commanded
by U. 5. Marines, This was a [orce of ro-
mince. It wis made up of hlack troopers
under white officers and was a gort of police
onit rather thun a renl army. [ was to hold
a commission under the Haitian fiag for
three years as a member of this force

I was asstened to command a district on
the central plain, with headgunrters ap the
village of Hinche, about 80 miles from Port-
au-Prince, in almost the geographic center
of Haiti. The district of which it was the

capital was about the size of that portion
of New Jersey south of Atlantic City, and
had a population estimated at 8 quarter of
a million Negroes so black that the darkest
resident of Harlem's black belt woulil be
suspected there of being n white man.

some of the primitive beings there, T was
told, had heads shaped like peanuts and
shuffledd on the sides of their feet in lieu of
walking. To police this area T was to have
a company of about 200 black troopers,
officered by four Heutenants,

Long before dawn I cranked up my small
car and set out for Hinche to take over my
first command.

In the car beside me was Desting, my new
“Number One Boy" and my first venttre
in back ivory. Destiné was a wanderful
type ol trofcal servant, the sort who make
the White Man's Hurden bearable down
near the Equator; He was short, slim, jet-
black, with a nose like a squashed tomato
andd lips so thick they gave him the appear-
ance of having 8 bill like a duck. He did
not look quick-witted or intelligent, but ap-
pearances in Desting's case were deceptive.
His father had been a Jamaican and he
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WIMIDEN HOLSES;, FAMED
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bt lsutes

Frigit trees grow thee
BLetsts . OLDErwiEs, countey

could siretch a broad A and drop an H
well az any cockney living, besides Le:tr]mr_r
and writing Engli sh and speaking all known
viarieties of i].,.1:-¢1'| dialects,

My good aneel must have sent Lestine
to annex me. He appeared one morning and
announced, “1 have come, sah, to be your
butler, sah.” Every blanc had a butler,
Desting informed me. 1 hadn't renlized
thes, bat 1t seemed regsonatde, and as Des-
tine consid the muotter 2ettled, [ took
him on at the princely wage ol six dollarsa
month and found,

CLIMRING STEEPF MOUNTAIN GRADES

Cur motor hummed along steadily be-
tween fields of rostling cane. Fo
the road followed curves almost at
water level toward the mighty central massif
of mountiin ranges that divides Haiti from
the Dominican Republic border to the sea.
hen the ascent commenced.  In the nexi
mile we must have climbed several hundred
icet (see map, page 439

Now the penaks the central range,
fageed and precipitous, towered almost over
our heads, some of them reaching more
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than 5,000 feet into the ar.. The wall m
iromt seemed mpepetmable.  Just 45 it ap-
pedred that we were about to crash mto the
vertical cliff, o crevice revealed itself and
the road oozed the left down a cian-
von hitherto invisible, which led out onto
the side of the mighty mountain known Lo
Haitians as Morne & Cabrit, or Goat
Mountain,

Up the south Tace of this mass of rock
that rears (18 head more than 3,500 feet
above Lhe plamn, the road 2igzageed 1ts tor-
tuous way. 1Two thousand, thiee thousand
[eet, we crawled and wriggled back and
jorth along the precipitous face of the moun-
tain on the road carved like a shelf into
the foce of the clif. Everywhere the Tock
dropped almost perpendicularly from the
oitside edge of the road hundreds, some-
times thousands, of fest.

At our feet lay the plain of
Haiti, the Cul de Sac, one of the country's
agricultural treasure houses.  Thirty miles
away across the shmmering flat loy Port-
au-Prince, a city of doll houses,  Far and
near lay habitations, canefields, towns, and
viliages,

t||
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For the last time our car crawled up an
almost perpendicular grade to reach the top
of the pass, 4,000 feet above the sea,

Then we dropped down over a road that
hisd much the contour of an old-fashioned
ridler coaster through a maze of valleys and
peakis, coming out eventually a dozen miles
beyond the high point on the central platesu
of Haiti pear the ald frontier town of Mire-
balais,

This central plain, or fetane, stretches
more than 30 miles from north to south and
varies {rom, 10 to 30 mileg across, In the
raimy seasan it i= covered with tall Congo
grass, which turns to tinder in the arud
maonths and is swept by séaring praivie fires.

By the wells and watercourses the natives
lived in wretched clusters of huts, their ex-
istence ong of poverty and migery. In the
winter they were likely to be rained oul and
in the summer it was more than probable
that their poor huts would be destroyved by
fire, In the old doys they uvenged them-
selves on society by providing savage war-
riors for the bands of cacos which ravaped
the land for so many vears, but since the
arrival of the Americin Mannes even this
consolation has been denied them.

TREAFPED INY A RIVER TLOOD

When our car came down oot of the
mountains at Mirebalnid, Desting and 1
thought that the remainder of our journey
wonld prove uneventful, We were wrone.
In Haiti the unexpected always happens.
A gendarme officer at Mirebalais told us
that there wos n biad river on our troil, the
Fehepre, It was one of a total of 42 rivers
and streams which we must erees, all of
them by fords. Tt was the rainy season and
the rain was due at about 1 o'clock.,

We arrived at the river well before 1
o'clock; got nearly across; then our car
stuck, Destiné waz all upset. The food
was nlmost due. The sun was shining
brightly, and it was difficult for me to be-
lieve that a flood was in prospect

"Vou don't know these rivers, sah,"” said
[Yestiné. It was the main that fell in the
mountaing, he continued, that produced the
Hoods.

Meantime a couple dozen Haltian pens-
antz had waded Into the river and stood
around our car: the towing crew, it de-
veloped—another custom of the country,
Thess men lived on the banks of the stream
near the ford and waited for cars to get
stuck, Then they would make big wages
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pulling the stranded automobiles to the
bank and safety, Sometimes each made
as much as ten cents gold o week,

The bead “boy™ of the towing crew was
a dignified old citizen with woolly white side
whiskers. He bargained with Destiné in a
series of sneezes, coughs and grunts,  Bar-
gaining fmished, our towing crew hitched a
couple of lengths of stout grass rope to the
front springs of our car, the boss boy com-
manded “Allez vitel " and in a iy we were
high up on the far bank of the stream.

Just in time, too! As I was mopping
some of the water off my motor there cime a
soumd like the rumbling of an earthquake.
Suddenly, hall a mile up the canyon of the
stream, a wall of witer 10 fest from base
to crest burst into view, sweeping down the

with express-train speed, bearing
trecs, animpls, wrecksage of ull description
im its resistless course. My watch said 1:15.
The flood wasn't quite on time, luckily for
us. We reached Hinche just before sunset.

My district stretched about 50 miles
north and south from Hinche and perhaps
30 miles: east and west. There were four
good-sized villnges besides Hinche itself, but
the greater part of its teendng popilation
lived in thatched huts hidden by the high
grass, wherever they could find a stream or
u spring to afford a water supply.

nforcing the laow was somewhat com-
plicated. The laws were French. They
were well enoogh known in the seacoast
towns, but few of the natives of the bhack
districts had ever heard of any law less
primitive than that of the club and the
knife.  FEducation for them was a minus
quantity. In all my district the men and
women who could read and write might be
counted on the fingers of my two hands,

A LESSON IN TOVERTY

The natives’ lack of material wealth was
almost bevond the comprebension of the in-
habitant of a modem, civilized community.
To them an ¢mpty tin can was a rare treis-
ure and an empty four sack a rich find.
Before 1 had been long in the district, 1
had a lesson in their poverty.

Cme morning in the dry season the fire
alarm sounded. A grass-thatched hut in the
villige blazed and crackled while its owner
and hiz family crouched near by in apa-
thetic griel. Soan the hut was totally con-
sigtned.

MNext morning among the reports on my
desk was one which read: “Fire discovered
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10 a m vyesterday.
House of Jeian Bon-
homme 1ur.1ll;..- -
stroyed, Loss, 51,257
At Arst 1 thought the
Clerk had msplaced his
decimal point, but the
report proved  correct

Here is how the fig-
ure was arrived at:
The cost of the it was
all labor cost, iilding
material being oblnio-
able free from the near-
ezt mud bank or brush
thicket. It took aboot
«ix days’ Inbor to build
the house, labor in the
Hinche district being
priced ‘al 15 cents &
day. This brought the
total to 90 cents, The
remaining 35 cents was
mide op of turmiture,
househald il
personal property

Sarry. for the fam-
ily's loss, 1 had the
peasant call and  pre-
sented him with all my
e change, amount-
ing to about $1.30
American. He was
OV T OO 1|}' TI':I'I" JEL=
nificence of the it and
salanmed to the dust,
Later, I heard that he
boupht himself guite a
country estate with his
new wealth,

One day a local wlz-
ard put a warge on me.
Wanga I an Afncn
wirtd and means a voo-
tdoo spell. There are good and bad wangas
and wangns o prodoce all imaginable re-
sults. Ewvery white man and every nalive
hove wiangas put on {them from Lime to
time. Natives take them seriously, but
whites pay lLittle altention to them. But
there are ca=es on record of mistortunes
following in strange series on the trails of
those an whom a ']“-'=1':H'.'" wangn has bien
placed.

My wanga was a horze spell. 1t consisted
of a plait of braided horsehair woven in
curioms fashion around a bit of leather cul
from my stirrop strap. Strangely emough,

?|h'l|'|:|I

CREEN COTFFEE

“merineues"

VIGNETTES

BERHIES ANE SPEREAD ON
DEFTLY

Truined women and ilrls work In groups;
out in the open, nml ol do piecework
which iire extemporanecusly  Intoned by, a feader
stronger stops to witeh them work, they immedintely begim Lo sng aloul
him, usnally enjoving & Biegh at bis expense,
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Fhiiogeaph by ©CEHtm Adiim

FILAT PANNIERS AND
CORTED IY ElNGING NATIVES
somie Al pndder sheds, soime

[DMten they zing what they call
When &

¢hortly after T noticed the wonga, o horse
ran away and my saddle turned over,

The voodoo was one of the oulstanding
facts in life in the Hinche district, The
drums were never silent,

Despite its bizmmrre aspects, my life in
Hinche comprised many pleasant features.
When T met the natives on the trail, the
men would touch their hats and the women
would bow. Then they would =zay: "Bon-
jour, Papa Blanc.” T always took paing to
salute gravely in return and say: “Bonjour,
mon fils.," or "Bogjour, ma fille,” as the
case might be,



L, J3dAaw] agy m AjUn apYod g Uty AEns peigay  wind Poe JUInE S0 "____..____P ADT eI Doped pun TPOuILyE =
.uu.."..._..__._u.ql_” R .|_.___.I. ._.___m ._..____...”_.._ i _ ..___ ___ W LA 3y Sxraariis el .._____:“._.u | TS = "_ .I_:.“.u.:__._ Lk o T .___.."m: .__ | _".____ b4 LRy Jd D TS .“..._.u_.IF LA RRAR| ____._...n.__

104 ONTIOHIY OHL MO A0f GHLI 804 aNNoH-09-3EEEn v oisnl s1 a4

T il 1R | TSI A

. ...- ..I_l.llh-_u.“..ﬂ.l_l..-.-ru |.| .I.l

ul
oV e " i — .
L i L en) -7
: 5, Jf tﬁ - .- 1 L
- ..J..dl L - -.I 4 -

"y
- - 1

l-

| —

-

477



5 ARl 08 ) 0D JOSM BFITY a1 PUi 0] oS POE agpas] oy sSEpmie & O1E [Es[E AT JT AT ppedeii AT aARdY Ay jo thagug
___-._.-..__.___. ___ Al LI ER LRSI O D T H) STIN I AREL S0 FTIE]] ] __._-_:._ i adiga| A Oy s | HUE L1k [dliiy TREE #F FEFEL] S0 O] MO LG AATat Ul i} “IR0Y8 p0 MY

[SOKLILL ATMdIWIS M 1937010 8 NVIR ST SSHTANE MO 2404 ¥ HO JOXTHIS ¥ SYH OHM

e B f"q‘.'.l mi i.-'.

iy

43



IT WAS A FHEMNUH CULIINY

P WHEM

O THE ISLAN

MR[WCE

CAPITAL

OVER CAP HAITIEN,

FrF THE CUAS]

EOKINT
K

= el | g

3
and pineapples

lami

Geniiul Lechen

re Hemisplier

W st

tilaey andd heallhit

il the mosk sUs porfts In Lhd
irks, Lhe city

o |

(. ':'||_ |I:|I|I:'

vilut

ihe Friench

tireil

1 ntil

Irmy, L

rur, logswood, si=al

Walqital]

r the chiel ebpdny. To~day, with some 14

vl

i f |



M1 EO _.___ 7 sl 1 ElRAD _-__.._."..""._.__.__ [ HIT

EAC[ IO AP W Htngdaparnin oy

(8 & INOQE vAWSE aqi fpoan] Supywm 'WER [F0 PRI 2] 03] ORI U3 ag) anod g, CAnmE JREYS [[F SMAIET B
sy LOTEE “Fuo] ant padeys Si0ol OpOE aEdadg AL w amuued ooy 3uTyEys Ar 00N J) MOUHTAY Aol M) €(Eg JRLLY
o B jap JurE NEI0 o) Al )T wng

L I A s

S2Ali TrOm RPN U] i
Hoy ¢ tnd) Ay Jepodl oyl dean (v

= _.-.“.;...._

Y pawTl Supe] sE[HsRE
aa JNRN] MjE Ul CANOQ TATSEED SN 0 JReE S SUiELE §] o sy,
LI A0 AWOS SSEI0HA L MHGM IS0 SSTIIR AT
r.._.__._.__.._.__” _”“_“_H T Eint ._.“_._.__.u_ _—.__..._.r mm __r.._ .r_mm_.u_nu_..-um.um ._.._. _n_r .-.... |._..___.m __.“_hu.____. ..r_.._.. ___._ __.H. "_...“"__.. “_ _.n_.... - _u..H_.__._r. r,._ __.l.__. " Ln_ u._._.__.r
-.l .If HI-.-

g .

|__._... ELT i ....____ 1) ._1.

23 s i
‘l |I.- | . & .H
e




76 THE NATIONAL GEDGRATHIC MAGAZINE

Then there were my prisoner “house
boys,” from the Intal penitentiary. They
cleaned up the public grounds and property
around my house; also they loved to squat
in my back yard and converse, in Letween
begging scraps from Destinég’s kitchen. No-
body guarded them: there was no need.
Prisoners in Hinche didn't want to run away
from jail; they wanted to stay where they
were well off. T formed the habit of sitting
for a while each day, after lunch, under a
hig tree to listen to them, They held great
councils, maostly, T imagine, for my benefin.
Destine used to stand bebind my chair and
give me i free transintion of what went an,

JAIL POPITLAR. WITH THE XNATIVES

The head “boy” of the group was a
white-haired patrinrch named Al In the
pre-American days he was a caco chief. |
earned his undying gratitude by keeping him
from being put out of jail. Prior to the
arrival of the Americans there had been
no fail, and when the first pemitentinry was
opened there was considerabde local preju-
dice against sojourning there.

Later this changed, [t was found that
the whites didn't do anything terrible to the
prisoners.  In fact, they did nothing at all
except give them three square meals a day
and @& clean, comfortable straw mat on
which to sleep under a rainproof roof.  The
natives thought all whites were crazy. This
wis regarded as convincing proof.  Soon
the ts became convinced that life in
jail was much more comfortable and desir-
able than freedom, and eventually the peni-
tentinry acquired a waiting list.

The trouble with Al was that his sen-
tence had expired, He dido't understand
this. The gap between his comprehension
and my ability to explain was &0 wide that
I nmever succeeded in making it clear to
him. He only knew that in the beginning
he hadn’t wanted to go to jail, but the
gendarmes had brought bim there by force.

Now that be was really beginning to like
the place, they wanted to throw him out,
I fixed the matter up by getting his sen-
tence extended as a specinl favor.

Chie day word came to me that the period
of my tour of duty at Hinche had expired,
and T was summoned to Port-au-Prince for
serviee in the metropolis,

The capital Bad undergone many changes
since my first visit. More than a dozen years
had elapsed, and the American Marines had
been in control for ten of them. There had

bern no revolutions, no riots, no fires of any
conzedjuence, LU, 5, Navy doctors had ef-
{ected startling changes in the health of the
city., Epidemic diseases had been stampied
out. A germe-free water supply had been
provided. Tt was sid that even malaria,
the sver-present scourge of the Tropics, had
been banished from the city limiis,

American Navy engineers had remodeled
the city. Public parks had been cleaned up
and beautified, An elaborate program of
puidic works hatd studded the streets of the
offcial section of the town with gleaming
white public buildings., Swamps had been
drained and filled in, sewage disposed of in
a sanitary manner.

Taking advantage of the new security
to provide residences for the officers of the
Decupation and those of the Marine Bri-
gicle, local capitalists had engineered a
building boom, The fashionable residence
sections of Bos Verna and Turgeaw, on the
hills abowve the lower town, had multiplied in
extent.

It was computed that the Ocrupation
hrought more than a million American daol-
lars to be spent in Haiti ench year, and n
lurge. portion of it found its way into the
pockets of landlords and tradesmen of the
capital city. The cvity showed the effect of
this stream of alien gold. It was a tropical
spotless Town.

In due time I arrived In Port-au-Prince
and found a home, a lovely villa nutside the
business section of the city, in the hills to
the south. 1t had been the seat of a French
colomial family and was still known to the
natives by their name, as the Hahitation
Martissant,

The house was a two-story woiden struc-
ture, raised on the foundationz of the old
colonial mansion.  Its wide-spreading ve-
randa averlooked the bay of Port-au-Prince
from an altitude of some 600 feet, while ts
rear bitcked up against towering mountains
wh;rh rose steeply almost from the garden
wall. '

In the duytime brisk sea breezes fanned
its fromt, and at might cold aic from the
mountains rushed through its chambers nnd
bedrooms, making a blanket necessary even
in the hottest season,

From my front doorstep an avenve of
gorgeois roval palms ran down a steep
grade to the Bizoton Road, a quarter of a
mile below. Oranges bloomed in the garden,
mangnes came and went with the summer
season, avooados fourished in profusion.
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LOFTY RUINE OF
AL DAL TS

Faptasiic in hiz dremms ol

iz ghitterine court and other roval ceremanke
the lnower Ielt comer are romams of the kne
porden gmtled, sl many 3 garden fower geow

The hibiscus, poinsellia, and bougainvillea
spread thelr luxuriance. N Haltian friend
grnd I ance counted more than 70 differ-
ent varieties of tropical froits, shrubs, and
Howers. [he Martissant family had been
noted for their love of plants, and these
were what remained of the paradise they
hael created here béfore the slave resnlution.
[t was pleasant to sit on the verandn in
the afternoon, when the setting sun hune
vound and red over blue Gondve Island. m
the distance, and the aty, ke a mop, oy
unrolled at one's feet (see page 439).

& HAITIAK INAUGURAL, WEW SITYLE

‘he town began at the edge of the spark-
ling waters of the buy. From above, it
appeared somewhnt the shape of a thick

SANMS SOUCT PPALACE

grapire, the monarch amazed $he world
phcer he erected this pechitecturnl marvel high up i Hait's
in the Jarge palaee (lefil center)
:Ir'.'l.'.L-_l
wild™ (see texd, page 461)
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Fhisingrussh Iry Capt. Albert W Sevens

THE VAULTING AMBITION O

reniih of hia
Here he held
Cirralnr rains In
in the cenber ares, “where once the

when at
montain wildernoss

fhrater

crescent monn with the concave side toward
the seta. About the middle of the crescent
the wharf jutted out like a thick cigar from
the mouth of a man in the moon.

My hrst job o Port-au-Prince was to
commamnd the Caserme Dartiguenave, the
barracks where was quartered the military
garrison of the city. [ had under my com-
mgnd abont 300 pendarmes, organized mnto
three companies.  There was also a force of
L, 5. Marmes stationed in the city, but i
was nof the policy to employ these in palice
work, and m my time their aid was never
OECER3ATY,

An election was approaching. In the old
day: cach election had been accompanied
by a reign of terror.  In my time no trouble
wits expected, but every provision was made
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SALT BURAPED UP IN

FILES WHERE 5EA WATER

THE NATIONAL GEOGRAPHIC MACAZINE

Fhatigragah Yy Tlilten Adams
HASy AEEN EVAMORATED

These poncdil, at the mouth of the Artibonite River, and those near Fort Libertd am] elsewhere,
supply common sall (o the people. Burros and bools carry it nway In sncke and Leskets,

to render disturbance impaossible, Training
sthedules were prepared, all loave was can-
celed, and officers worked day and night to
bring their commands to the highest pos-
sible state of proficiency. The election
came and went with virtually no disorder.

About a month after the voting came the
innuguration ceremonies, The world was
treated to the spectacle of a Haithin presi-
dent taking his seat in peace, at the legally
appointed time, as the result of an elec-
tion conducted in accordance with the laws
of his country. This was in May, 1926.
The like had hoppened only once béfore in
history, in 1922, when Mr. Louis Borno
succeeded Mr. Sudre Dartiguenave, first
president under the American Ocoupation,

TAKING THE ANMY

Both the incoming and the outpoine
president were present on Chal occasion and
heth were alive and reasonably happy. Now
Mr, Borno was succeeding himeelf legally
and in peace, after a full and peaceful con-
stitutional term.

My part in the ceremonies wos not excit-
ing, but interesting. 1 took the Army o
church for the service beld in honor of the

I CHURCTH

cccasion, . ‘This was a survival of an old
custom.  In former days Huitian presidents
always took the army to church, When the
ruler was at his devotions was a favorite
time. for adversaries: to stort a revolution.
30 it became the custom to keep the Army
handy. Any president who failed to do so
was likely to find that he was no longer
president when he emerged from the doors
of the sacred edifice.

Crur battalion formed at the barracks and.
headed by its Aags and the palace band,
marched to the Cathedral. This huge white
structure, one of the most imposine build-
ings in the West Indies, faces taward the
ey, and scross its front &5 a wide concrete
driveway from which half a dozen steps
lead to a stately portico before the main
enirance. A short distance away stands the
famous Iron Market (zee Color Plate V1)
and around it is the heart of old Port-gu-
Prince,

We Lined up our battalion of khaki-clad
gendarmes facing the Cathedral, In their
center were the National Colors with their
color guard, and ta the right the band, ready
to render musical honors o the President
and to visiting dignitaries.
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Fhiutigraph by Chllan Adams

PBAKING CASSAVA CAKES OM A PIECE OF SHEET IRON Al PETIONVILLE

First 0 manloc root W erated and all polson washed and squerzed aul,
Cassava forms o stuple dtem in Haitvs dbet,

= made into pancakes

Ornate equipages drove up. Dignitaries
descended from them and made their way
uop the steps of the Cathedral. Other
throngs of spectators arrived on fool.
Droves of school children came, their stiftly
starched white robes contrasting with their
excited dusky faces, A troop of Haitian
Boy Scouts arrived jn Khaki shorts,

Thi= Cathedral began to fill up and the
throngs, awaiting the arrival of the Presi-
dent, began Lo press against the ropes that
separnted the driveway from the spaces
marked off for the public. At last came &
rattle aned a clatter of hoofs and a dozen
aides-de-camp cantered up on horseback,
escorting the presidential automaohile.

Troopers took the horses and the aides
climbedd the steps to attend their chief.
The cir halted and the President descended.
With measured tread he mounted the stone
stepa, faced sbout, and removed his hat,
At the signal, the colors of my gendarme
battalion, now directly in front of him,
were raised in salute and the battalion pre-
sented arms, The band struck up the pres-
idential march, followed Immediately by
the Haitiap national anthem, “The Des-
salinien.”

Thes the Gne white Sour

As the last bar of the music died away
came the deep boom of the first gun of a
national salute. It was a striking cere-
mony.

Az T stood rigidly, with my gleaming
saber held at attention, | could not help
thinking of other days. Now my depend-
alde, American-trained  battalion stood
stolidly in immaculate lines, admired by
welldre=zed, prosperous-looking  citizens,
while the Chief of State safély went abotut
his devitions,

Had anyone suggested 1o the participants
that the soldiers mightl soon assassinate Che
President or begin to massacre the spec-
tators, he would have been thought insane,
It was different in the old days.

At the Féte Dieu, for example, May 28,
1801, when President Hippolyvie was in
church, a revolution broke out. Troops
mutinied, and there was a bloody hattle,
But the President got the upper hand, amd
for hours led his regiments through the
streets, shooting all be chanced to meet. A
little park near the Palace woas stacked with
corpses piled like cordwood, T wondered if
savare old Hippolyte could see us and note
the changes time had wrought.
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Then we took our troops home for Tunch.
Other festivities were scheduled for the
afternoon.

CAYETY AT THME PALACKH

The Presidential Palnce stirred with ani-
mation, for this wns a4 great day on its
calendar. Its white bulk, silhouetted ngnins
the heaven-climbing muunuim. made
lovely picture. Like maost tthpga in Pert-

au-Frince, the Palace is a copy of something

French, the Petit Palais of the Champs

Elysiées being its model. It is one of the
most impressive  buildings in the West
Indies, vet one is never able to repress a
start at its Franco-Greek fncade cast pgainst
palm-sprinkled hills, om which drums beat
in perpetual staccato (see page 437).

Gay streamers of bunting decorated the
fromt of the building. On & balcony the
President and his Cabinet, with their ladies,
were assembled, Other balgonies and win-
dhivws wiere crowded with guests,

A battalion of gendarmes; with their
American officers, led by their band and
colors, paseed in formal review 1o do honor
o Lhe Chief of State nond the Hnitinn fap,
which flew atr itz masthead over his heand,

O the Palace steps were gathered the ofti-
cers of the President’s Guard and his aides-
de-camp in white uniforms,  In former yvears
theze had béen generals, some of the 1,200
of that rank in the country's army. Now,
under salivr American auspices, they wire
lieutenants, with a capiain or two,

When the review was fimizshed, the recep-
tion commenced,

In a spacious salon at the head of a
marhle staircase, President Borno stood to
receive his guests. Sweeping windows open-
ing on ample balconies dotted the walls of
the chamber, admitting every wagrant
breath of tropic air. Tapestries and hang-
ings lent dignity and grace, and along the
wills on hand tables groaned with
sandwiches, cnkes, sweetments, and bever-
ages jor the refreshment of the bungry,
thirsty, nr convivial.

In a cormer the champagne of France
bubbled and sparkled. At an imitation
American bar a white-coated and white-
nproned  gervitlor compounded cockiabls,
Another table was devoted to the rums of
the eountry, famous since the days of the
French l::ﬂlrurw Here were no ordinory
rums, hut the celebrated beverages of Aux
Cayes, Jérémie, and Anse-a-Veau, One,
served in thimblelike glasses, was the famed

THE NATIONAL GEOGHAPHIC MAGAZINE

I‘Ticl-:minl Rum, said to be over 100 vears
old,

Slowly the guests arrived, filling the apa.-
cious chamber. Here were blond Ameri-
cans in spotless white uniforms with gleam-
ing gold buttons and ornaments.  Here were
phlegmatic Englishmen, excitable French-
men, traders of every nationality, Here
were Haitian statesmen and diplomats of
every shude and colormg, in frock coals,
many of them with ribbons of the arders of
many courts of Europe gleaming on thefr
shirt fronts.

BEAUTIES OF EVERY TYPE AND COLOR

There were beputiful women, hlond and
gobden, copper and ebony mingled together,
clothed in the lntest creations of 'Worth
and PMaquin, with masterpieces of jewelry
[rom the shops of the Rue de la Paix gleam-
ing on their persons. Here fair foreign
women from the spows of the North mingled
with the Hvely filfes de condenr of the Indies,
i':l-r.n-l;:] for beaoty from time oot of mibnd.

ﬁ:’\.ﬂe l[blmzi with a small amount of
white blood ), quarteronne (quadmmon ), and
nwtisse mingled with mulitresse and mara-
boute. Forms tall, erect, graceiul; hands
nnd feet long e shapely ; faces about
which a sculptor might dream,

A stately man in his middle hfties, Mr.
Bamo stoiwd m the receiving line (o wel-
come his guests.  About middle height, with
the face of n student, aquiling nose, and
gray-brown eves, he lookeldl every inch n
potentate, and might easily hove been mis-
taken for pn lalinn or 8 pative of the south
pf Frunce. A colebrated international law-
ver and an able statesman, Mr, Bornio wias
un admirer of Mussoling and endeavored 1o
adapt the Duce's docirines, so far ns wis
possible, to the needs of the Haitian State,
Thiz= had advantapes and defects. How-
ever that may be, he Inbored earnestly for
the pdvancement of his country,

THE MHAITIAN “"NIGHT sSTICK

As time went on, [ was made Chief of
Police of Port-au-Prince.  Under my com-
manid were more than 700 gendarmes, se-
lected for their inteligence and pood rec-
ords, Their duty was to maintain patrol
systems and supervision within the city,
much m the manner of police forces the
world over. Dy policemen, being regularly
enlisted gendarmes, had rifles and bavonets,
but they did not carry them, except occa-

sionally on parade. For police duty they
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IN HAITI HE LAUGHE LAST WHOSE TIGHTING COOUKE WIkS THE MONEY

Ty s ===
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Fhotngrajihe by Chftan Adam

'I' BET TEN OOURDES MY RED ONE WHIPS YOUR HLACK OGNE!

Mo ometal spurs are osed here.  Notive rooster-fiphting fans file the cock™ spurs sharp. Fowls
that fall in battle are taken home and cooked. This Sunday morning cockpil sorne was near Lhe
towh of Thar.
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wenl equipped with revolvers and cove-
MACAgues.

The cocomacugque was n peculiarly Hal-
tian imstitution. 1 met it when inspecting
my first sqund of policemen, The corporal
carried whit looked like an exaseerated
walking stick. | examined it with respect.
Tt seemed a fearful bludgean, perhaps three
feel long by two inches in diameter. Pol-
ished with oil until it took on the shine and
codor of ripe bananas, 1t wis a beautiful
thing. The wood sesmed as hard as iron
and was eocircled by a succession of con-
centric rings; with a thick knot at the busi-
ness end,

These clubs served the purpose of night
stichs in American communities. 1 learned
that the word meant “monkey coconut
tree,” nnd that the sticks were made from
a species of dwarl coconut palm. bearing
coconuts the size of almonds:

The cocomacngue occupies & classic posi-
tion in Haitian annnls, Following the up-
rising of the slaves and the attzinment of
independence, it became unlawiul 10 beay
any Haitian with & whip or club, these be-
ing reminiscent of slavery.

But the new chiefs of the Haitian State
felt It necessary to have something with
which to inflict corporal punishment on
their subjects; so alines, the first
emperor-pregident, discovered the cocoma-
cagquee.  This, he decided, would infhict the
maximum physical punishment with the
minimum of indignity to the spirit of the
new freemen,

THE AMERITAN OCCUFATION OF HAITI

As Chiefl of Police of Haiti's capital, |
acauired functions in & number of fields of
civil government and came much in contact
with the remarkable organization which the
United States had created under the desig-
nation of the American Ocoupation, The
United States was endeavoring to do in
Haiti something entirely new in the annals
of the world, Other nations had annexeéd
colonies, but here was p powerful nation oe-
cupying the territory of a small country by
mlilmr],r torce for thesole purpose of bring-
mg to the weaker nation avilization and
order, blessings which, in reality, Haiu
would have been entirely content to gel
alomg without,

No precedents existed and the United
States had evolved an organization by a
series of steps as necessity arcse, In the
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beginning there were ermors;  misunder-
stamlings abounded on both sides.  Amer-
wan  puthority  was  hopelessly  divided
among a number of coequal officials,

Alatters came to a hend after the so-called
Caco Bebellion of 191%-20. A reorganiza-
tion was imperative, Experts, including Dir.
Carl Kelsey, of the University of Pennsyl-
vahia, visited Hniti. Brig. Gen, George
Richards, Paymaster of the Marine Corps,
at the instance of the United States State
Department, made a study of the situation.
A commission from the United States Sen-
ate conducted hearings in Port-au-Prince.
Az a result of recommendations, the mi-
chinery of the American Ocoupation was
redrslgnm with a High F:mumigﬁiunu
appuinted by the President of the United
States, as its supreme head. From his de-
cision there was no appseal.

The hirst American High Commissioner
was John I, Russell, then Brigadier Gen-
eral, now Commandant, of the Manne
Corps.  In addition 1o his military position
he had the rank of Fpvoy Extraprdinary
aned Minister Plenipotentisry.  With this
new organization under a unified control, a
new phase of the march of Haity towsrd
modernity and civilization began., It is im-
possible to give to General Russell too much
credit for his share in the work that fol-
lowed., Under his administration, for the
irst time Haitl was given the benefit of in-
tefligent, long-time planning in the develop-
ment of her national alfairs, and a govern-
ment which could formuolate progressive
policies and execute them with untiring
cibciency and ngorous probity.

I'nder General Hussell were American
treaty officials having 1o do with different
departments of the public administration-—
Finance, Public Order, Public Works, Public
Health, and the like. The rEm.uIr: the
Haitian State from its i-rmnd:nimtl; upward.

The Department of Finance in particu-
lar accomplished resolts far and away be-
yond what had been expected or hoped.
Plunging into the obscure mazes of pre-
American finances, the Yankee accountants
ascertnined for the first time in history just
how much the Haitian Government owed,
both to foreign creditors and to her own
citizens,

Much of the Haitian debt was held in
‘rance,. When the franc was at nearly its
lowest ebb, the debt was refinanced with
a loan from the United States, thus at a



HAITIAN VIGKETTES

IDLE FOR A HUNDRED YEARS, THESE

They were drugped throueh steambing jurmckes
pretentions il nded The toll of thousands whi
hordea who wore ruthlessly, driven to build Egy
rapnons are mscriptions of Freach, Spaniah, and

stroke cutting nearly four-fifths {rom the
indebledness of the Nation, Modern rev-
enue lows were designed rom  being
chronically bankrupt, the Haitian Lreasury
showed o large surplis each year, despite
heavy appropriations for public works.

Even to-tday, after five vears of depres-
sion; the Haitian Government 13 able to run
an curcent income and has g credit balance
in s treasury.

THE DAWN OF A NEW ERA
Inited States forces werg to be with-

drawn in October, 1934, amd the adminis-

tration of the Haitian Republic returned to

mztive hands. Actually, the withdrawal has
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neish origin (toe pige 465 wnd Plate 1)

already taken place, many wepks in advance
of the time set,

American forces first landed in Port-auo-
'rince in July, 1915. At the time of the
withdrawal they had occupied the country
for a trifle more than 1Y years.

During that period their accomplishiments
in behali of civilization and progress were
little shart of marvelous, They found the
land in the Stone Age. They left il remark
ably well abreast of the middle twentieth
century

The opimions or assertions contmined o ths ar
ticle are the privale ones of the writer and are mod
b b eonstoue] as ofcial or rellectme Lhe vicws of
the Wavy Depurtment or the naval service at large,

Notice of change of address of your WATIONAL GEOGRAFHIC MAGAZINE 1howld

be received in the ofices of the National Geographic Socicty by the first of the month
to affvce the followine month's isxue. For instance, sf vou desire the address changed
for vour December nuwiber, The Society should be notified of your new address nof

fater Hhan N ovembor firsl.
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m:lm:lpi'h:r Ceroge Shires, hd
“DARK FLYING RUNE AGAINST THE WESTERN GLOW—

-ﬂmp.hdzlt:ﬂw mmmswhkhhnmnnddmwmmummﬂm

ﬁmli‘ﬂ of the migrating “honkers,” ér Canada geese, here speeding over

Dimwleg by Maj. Allst Broaks
WHY DID THEY VANISH TFROM THE EARTHT
Mistn nrh:un:h the extinctipn of the Labrador duck: the last one on record was kifled

ner Laong New York, nearly 60 yesrs ago (see 491). Tu-da & few of the mild-
lmh.'hg Tittle Tellows mrﬁwl stufied pod in m g




FAR-FLYING WILD FOWL AND THEIR FOES®

By Major Arcany BrOOKS

With Paintings from Life by the Author

Hhark Mying rune arainst the western glow—
Ii el the sweep amd loneliness of things"

and not a Chinese ) in the finest of all

poenis on wild fowl, and many others
have drawn inspiration {rom the striking
formations that especially characterize the
mowrments of swans, geese, and ducks.

That flying wedge or undulating line
etched against the sunset sky or the orderly,
swift-moving [ormation high overhead!
Here is the symbol that inspires the imagi-
nation of even the casunl observer, as i
hius the poets who have written of Aying
wild fowl through the nges.

Behind this aura of glamoor and mystery
lies the fascinating life story of the majestic
wild swans, the wily geese, the hardy and
adaptable ducks, and the fsh-loving mer-
gansers, which, all together, form the sub-
order Anseres.  They are a fnirly compact
and homogeneous group of birds, their only
relatives of undoubted connection being the
screnmers of South America, large, goose-
like, wading birds with unwebbed 1oes,

Geese and ducks are found all over the
world wherever water exisls, except on the
ooens far from land.

Common to the order are n long neck,
sometimes wvery long: short legs, webbed
toes, and a bill covered with sensitive skin
and provided Inside with comblike strue-
tures known as lamellae, modified in the
mergansers o sharp “teeth™ for holding
slippery fish,

The eggs are without markings, and the
young, hatched covered with down, are able
to find their own fuod very soon after they
emerge from the egg.

The graceful, snow-white swans, some-
times five feet in length, make up the fiest
of seven subfamilies into which are divided
the North American members of the sub-
order. The other six zre the . trec
ducks; surface-feeding ducks, diving ducks,
stifi-tuiled ducks, and mergnnsers,

Much that has been written about swans
has been influenced by their msthetic appeal.
This i apt to distort the {acts to their ad-
vantage, aml it is just as well, because no
other birds cin provide the thrill that a
flock of wild swans gives the nature lover.

SD WROTE Pai Ta-shun (an American

First in order and in size, they have a
form oo universally known to require de-
scription (see Plate 1), The two North
American species are so similar that they
can be differentinted with certainty only by
the character of their internal structure and
by their very distinct voioes.

SWANS ARE MODELS OF HEAUTY AND
FIDELITY

Swans are perfect medels of conjugal con-
duct. ‘They mate for life and the sexes
share the domestic responsibilities.

The downy young when first hatched are
not the “ugly ducklings” of populnr belief,
but lovely little creatures, clothed in silky,
golden down and without the exaggerated
neck and huge paddlelike feet of their par-
enti. Very soon, however, these character-
istics begin to appear and ungainliness re-
places their natal loveliness until the grace
and beauty of maturity appear.

Fortunately, there is small if any pos-
sihility of the extermination of the whistling
swan, and with careful consérvation it may
even be possible to pérpetuate the trumpeter.

The poose family is well represented in
North America, especially. in the West,
where in some localities six species may be
agen on the same ground.

Their extraordinary migrations and the
mystery of their breeding grounds intensify
the interest that both spartsmen and natu-
ralists take in these fine birds., Even vet,
there are o few whoze symmer homes ure
unknown, while the systematic status of
saie of the roces and their relation Lo each
other have still to be worked out. Much
study-in the feld, espectally at their nest-
ing grounds, 2 réquired to establish these
{acis,

Geese, like swans, pair for life, and the
yvoung hirds remain In the company of their
parents for nearly a year after they are
hatched.

* This i the nlnth article, (Hustrated Iy paintings
iy Wai. Allan Brooks, im Lhe impoctant C=zooparsac
seried ddescriliing the bir] lanobies of the United
Statis amd] Canads. A tenth artlcle, with paintings
in color by Major Brooks, will appear in an carly
mumber.
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ARKANSAS ESTATE

Many thousands of ducks gather snnmally undéer the mre and protection of George 5, Wilcox
on his property In the White River bottoms of Arhansay County, near Stuttgart. They are maosthy
mallards, with a sprickling of pintaile aml ereen-vwings) tes] (eee Color Plates ¥ oaned VIT aod il
tration, page 491). The region iz ond of the {oremest concentration areas lor mallneds i the world

Endowed with keen intelligence and ex-
treme wariness, they can be depended on
tr maintain a fair degree of abundance as
long #s adecuate wintering grounds are af-
forded them. But, above all, they, like
swins, require freedom {from molestation
when they are at rest, so that a large meas-
ure af solitode and wide spaces are the chiel
requirements for their perpeluation.

Haoth families hove a lower rate of repro-
duction than ducks, as they require several
vedrs to attain matority and the nuomber of
eges laid is much smaller than with most spe-
cies of ducks.

Whether by day or night, seese do a lot
of calling while in flight: when migrating
high overhead the clamor of their voices fll-
ing from the sky draws attention to the
fock in arrowhead formation, cleaving the
uppier dir {see illustration, page 486). Spe-
cies can be ldentified by their different
viices, When feeding they are silent, only
gabbling o lttle to each other in low tones.

The frst appearance of danger will bring
a warming challenge from the sentinel and
every head i= erected while the danper is
scrutinized (see Color Plate 11).

Both grese and swans gre noted for their
langevity, the latter being among the Me-
thuselnhs of the bird world.

Theres is actual record of a2 mute swan
that hived 70 years, while rather mncertain
report has attributed even a grealer age to
the birds.

Somewhnt intermedinte bhetween ducks
and geese are the tree ducks (see Plate
AVI). They have only two representa-
tives north of the Mexco-United States
boundary, and neither of these penetrates
much to the north of this line. Their name
is misleading in our own territery, as hers
we seldom see them perching in trees and
their nests are an the ground,

The great group of ducks is divided into
two main sections, the surface-feeding and
diving ducks. While these names actually
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afford il basis of distinction, it does
not follow that surface-fecders never dive
for their food, nor that diving ducks never
feed on the surface,

To separate the groups; look at the foot.
In the diving ducks, the hind toe has a
lobw, =0 that it resembles a little paddle. In
the surface-feeding group it & pot partico-
larly specinlized (see illustration, p. 490).

If sportsmen wigh to identify the ducks

they shoot in all plumages, it is essential
that they recognize the distinction belween
the two groups.

THE “HIND-TOE" FORMULA

By the “hind-toe” [ormula, stiff-tpiled
ducks full under the category of diving
ducks, but in many festures of structure,
plumage, and life characters they are fur-
ther removed from true ducks than are the
mergansers. The sometimes pugnacious
and somewhat ludicrous-appearing ruddy
duck 15 the sole represeniative of the suf-
tailed ducks in the United States and Can-
ada, although a South American species, the
masked duck, hos been twice recorded in
the Eastern States 55 a strasgler,

Mergansers, the last of the duck group,
are ducks with a narrow, specialized bill,
edeed with saw teeth, which enable them to
catch and devour good-sized fish, Their
feet, though proportionately smaller, re-
cemble those of the diving ducks in having
a paddle-shaped hind toe.

Ducks, Tor the most part, are very dif-
ferent from swans and geese in their fnmily
hubits. While they pair much like other
birds and are not as a rule polygamous or
polvandrous, the male In most species 15
not a constant hushand, and abandons the
female and all family cares as soon as in-
cubation of the egps & well under way.
s1iff-tailed ducks are notable exceptions o
this rule, and in some true ducks, like the
eirders, the male is not altogether malifferent
to his family obligations.

Few ducks have 2iriking voices. They
are entirely different in the sexes, that of
the male being often more musical than the
female's, which varies from a quack to 2
croak in most of the species. Only one or
two species may be called loguacious, the
mosl notable being the old-squaw, which
derives this name and miuny others from the
Eyi]nhlntmn of the musical call of the males;
whose morning concert is ane of the cheeri-
est sounds of the seashore,
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The sexun! difference in the voices has its
ofigin in the very different patterns in the
inrmation of the trachea. In some species
this organ kas 4 curious and elaborate sound
box formed by an abrupt enlargement above
the bronchial tubes in the male. There is a
large variation of this character in different
species.

The plumage of ducks is notable in the
peculiar formation of some of their char-
acteristic markings: many of these are re-
peated in several species, often in widely
different genera. The white mark in froot
of the eye of the blue-winged teal is re-
peited in the harlequin and both species of
polden-eves (see Plates VIIT and XT),

The transverse bands of black and white
on the sides of the breast may be seen in
the wond duck, green-winged teal, hooded
metganser, and mile haclequin (see Platesz
VII, X1, XV, and XVT), Indeed, the harle-
quin may ba said to possess all the hizarre
markings peculinr to the duck tribe on his
vwn small body, including the white spot be-
Lweer lh: I:Jtm;lur and the base of the tml
which & found in one form or another in
S0 Many species.

A feature of thede adornments 2 that the
white feathers composing them are special-
ized, usually of a texture different from the

surrounding plumage.
THE DUCK's “BEAUTY SPOT"

The speculum, or benuty spot, formed
by the jridescent color of the secondary
feathers of the wing, 5 a conspicuoins fea-
ture of moslt surface-feeding ducks, al-
thoweh absent {rom neardy all the diving
ducks, except the eiders and the male
harlequin,’ and here again the harleguin
shows op!

Towards midsummer the bright plumage
of the drakes is gradunlly shed and re-
placed for two months or longer by a more
somber feathering resembling that of the
fEﬂLEJE_ This phenomenon, known as the
“eclipse,” in the fullest expression is pe-
culiar 1o the ducks, and i= penerally re-
garded as being & measure of protection
while the bird is shedding his flight feathers.
While thuz rendered Rightless, the accom-
panving dull-colored plumage will enabie
him to hide from his enemics more easily
at he skulks in the rushes,

But this theory falls down when it is re-
alized that only in the ducks of the Northern
Hemisphere does this eclipse occur. In
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BY THEIR FEET YOU

Lo iy Ma), Allus Broakas
MAY ENOW THEM

The badge of membership In the group of diving docks i the lobe, Tike a Title parddle, on the

hind toe, as shown in the drawing of 4 redheads fool at the right.

The pnlobed hind tew on the

miallards foot at the left distinguishes the sirince-fesding ducks. With the asd of the “padadle,”™
some of the diving ducks reach considerable depths and bave been caught o fshermen’s nety from

KO o 100 feet below the suripnge.

the Southern, even when climatic conditions
are similur to these in the far north, no
eclipse ocours in any species, The extreme
example of this iz the cionamon teal, whose
range is divided into n northern and southern
“rolony,” one in North and one in South
America,

In the northern, & regular eclipse ocours
when the male assumes a dress somewhat
similar to the female’s for several months,
In the southern calony, extending south to
Patagrmia, no change takes place, and the
male hns only one molt in the year instend
of two.

Strangest of all, ducks from the Southern
Hemisphere when brought in chptivity to
our northern zoos do, in some species, after
the lapze of a few years, commence to evalve
an eclipse similar 1o that of their northem
birethren,

This [ have witnessed myself in the case
of the Australian red-breasted teal kept in
the zoological gardens in London,

In some northern ducks there I3 little
or nio eclipse, 1L i absent in all the seoters
and only slightly in evidence in the canvas-
back, while in the case ﬂ'E the old-squaw
the bﬂ.lpﬂq.‘ takes place in May pricr to
the northward migration, and this summer
pluthage is almost as handsome as the win-
ter dress (see Color Plate X11):

The ruddy duck (see Color Plate X) is
distinguished from all our other ducks by

possessing an ordinary sequence of spring
and winter plumages similar to the plovers
and sandpipers and s0 many small birds.

As the sublamily to which the ruddy be-
longs, that of the stifi-tiled duocks, 5 re-
garded as a “primitive” type, it 18 possihie
that the eclipse is evolved from a similar
candition. In other words, the echipse may
he only a modification of the ordinary fall
or winter dress.

A strange phenomenon of the eclipae is
the thoroughness of the imitation of the
female aspect in mest species,  Goadwalls
and shovellers not only acquire a female
plumage but their black bills chunge to the
olive and orange color of the females, while
the male of the American merganser, &
crestless bird in full plumage, not anly ac-
guires the duller colors of the female but
also the long crest of reddish feathers (see
Color Plate XV ).

The choracter of the has been
dealt with at some length, Comparatively
few people are aware of its existence, even
though the drakes of our barnyard go
through it each year; also, the consequences
of its action have a direct bearing.  The
wood duck i3 protected bver nearly the
whole of America, and the striking plumnge
of the male is fairly well known; yet in the
opEn dud’-:-ihmﬂn.l: SEdE0M, stnrﬂuﬂ in Sep-
tember in many Ft'll'll‘n"llllli'il‘ﬁ of E-l‘ln.l'l-:.ln. 1)
trace of the well-known plumage of the mule
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exists, pll males resembling the dull-colored
lemale [(sre Color Plate XV]).

A ereat divergence In the arrival of ma
turily exists m the dock tribe,.  Swans nre
FieH I|:|!jn.' mature before their (ourth VeRr
most geese probably nest in their third year,
while ducks of most species usually pair
antl nest in the spring following their hatch-
ing, or before they are a vear old.  This
has a direct influence on the rmte of repro-
duction in ench species and should be taken
mto consideration

Al the surfnce-ferding ducks nest before
r':||'].' RTE ONe Year lII'J. .Ll!l:llll'_‘h I.I:I:.- I:I_':-.' oL
be universal in the case of some species such
ns the pantad and the widgeon.

A similar condition exists o most diving
dacks, but notable exceptions are golden-
eves, buffleheads, harlequing, an
srjuaws, in which the maleés do not acquire
full plumage until they are nearly two years
ald  In the elders and scoters the adult
stage i still further delayed.

Vlention should be made of the extinct
Labrador duck, Camprorkvnckus libradoe-
rineg, the last verified record of which waos
i bdrd taken in 1875 (see page 456)

I'he passing of this species is 4 mystery
which cannot be sccounted for: even from
the earliest diays for which we have any
record of the bird, it was 4 scarce specios
in the limited area of 115 range on the North
Wlantic cogist,

Frequenting the shoal water of the shal-
low bays, it could not have been iIm much
demand for food and few were brought in
1o the markets. There is no record of its
nesting, nor even, with any certainty, of its
summer home,  Although it was a diving
duck, the peculiar shape of 115 bill sugrests

that it sifted 11s food im shallow water.

d-

PROBLEMS OF CONSERVATION

(f all the guestions relating to wild fowl,
the problem of their perpetuation iz the
rrice=] i'.u|n-[[.L|Ll- 1';'.1-!}' one naturglly takes
an interest in their comservation and wishes
to SPe an increase in thedr numbers B
urnfortumately there are (wo  divergent
schools at work, ong that wishes to protect
wild fowl from the viewpoint that they
provide sport, and the opposite group thod
insists they be protected vigorouosly and
all shooting be abolished., Between the
two extremes lie all shades of comproniise From the plattorm in the top of this bitter pecan

3 : s '3 ; 5 free, Aearly 100 feed [rom the ground, (dmorge S

For the good of the wild fowl of North Wilen hiown here on hiE wav un, studles the
America, it iz essential that these different  fight habite of ducks Mocking to his sunctuary
views be reconciled, and a concerfed course  pear Stuttgsrl, Arkansad (sce jmge 433),

P Gedgr 5 Wikas

WATCHING OVER HIS WILD-DUCK GUESTS
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of wetion that has the =upport of all par-
lies s unguestionably the goal for which we
miusy strive,

There can be po question that the total
nholishment of their pursuit for sport ‘can
never be achieved. Equally certain is it
that the old days of huge bags and reck-
less killing are
n whole, modern sportamen are exceedingly
tolerant and are obviously eager Lo support
any soumnd schemes for protection,

While the dire prophecies of the total
extermination of l.g: ducks and geese of
North America are obviously the product
of o diztorted outlook, wet action is re-
uired to cope with many of the dangers to
which they are now subjected.

The basic requirement is a realization of
the immense difference in conditions in the
West as compared to the Epst. What musl
strike the most casual observer familiar with
enstern conditions is the fact that in the
West almost every puddle of water hos
ducks on it, and the drier the reégion the
more certain it & that small ponds will be
inhabited. Conversely, the westerner on
a visit to almost any region i the East
i struck by the large areas of untenanted
duck marshes and lakes.

Probably the basis of this is the fact that
the whole of the West is a nesting region
for ducks and, to a less extent, geese.

Drraw a line from the mouth of the Mis-
sissippi River due north to the Coronation
Gulf on the Arctic coast, Nine tenths of
the ducks of North America breed w the
wesl of this line, although many of them
may winter entirely to the east of it. This
fact should be the basis for all protective
work,

THE ENEMIES OF DUTKRS AND GEESE

While duck shooting is one of the canaes
for our falling duck supply, it must not be
considered to constitute the major cause for
remedial action. Duck shooters must real-
ize that the restrictions for smaller bag
limits and In the lirearms allowed must be
made permanent, but it is equally impor-
tant that the conservationist who wishes to
ciirtail their sport must recopnize the value
in certpin cases of some of the practices he
may most strenuoisly oppose.

The chiel enemies of our ducks and geese
mity be classified under the following heads;

Shooting ; tors and natural enemies;
parasitic diseases: failure of water supply:

duck disease (botulism]); destruction by

gone forever. Taken as
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crude oil, chemicals, lead poisoning; de-
struction on their nesting prounds by cli-
matic conditums,

Of these, shooting in all it= forms and
abuses has been exhagstively dealt with, and
this has a tendency o minimize the danger
incurred from the other factors,

Predators and natural enemies include a
number of foes not usually comsidered as
such, and the damage i mainly confined
1o the nesting season. The enormous in-
crease of the crow in the West s a danger
that cannot be overestimated, and this in-
crease is & comparatively recent condition,
as & the tremendous increase of range
of the coyote during the present century.
The last constitutes the most serious menace
tr some of our largest and finest species,
such as the trumpeter swan and whooping

CTIATHE,

UEPHEDATIONS OF THE “'CRAZY LOON"

The provisions of the Migratory Bird
Treaty Act may have 1o be altered in the
matter of the protection of such birds as
lnoms and large gribes,

Few people realize the enormons number
of loons in the West and their destroctive-
ness during the nesting season. It is as
rare 1o see any falr-sized pond I western
Canada without a pair of lToons as it & to
see @ lake in the East with Toons onit. Add
to this the ineredible numbers of the smaller
species, gapecially the Pacific loon along the
coast from Mexico to Alaska, and realize
that every one of the thousands of loons
that you see streaming by hour after hour
for days in succession i3 responsible for the
killing of the bronds of at least two pairs of
ducks, and you can form some idea of the
duck destruction that goes on each year
unch

That pair of loons on some lake of our
summer vacations that give us such a thrll
with their weird cries! How few of their
admirers realize that they are. while at
their nesting grounds, absolutely intoleram
of all intrusion upon their domain by other
witerfowl.

Coots also can be wvery destructive to
downy ducks. A swift peck on ‘the soft
little pate is all that is required, and their
killing propensities are not confined to small
ducklings; half-grown birds may be de-
stroved.

Crows, magpies, hawks, horned owls,
muskrats, covoles, pike, turtles, and other
creatures not usually regarded as duck
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destrovers all take their toll during the
nesting season.

How large i= this toll? Well, in the re-
gion where 1 have lived for the greater
part of the last thirty-eight years, the dry
interior of British Columbia, T have at-
templed each year to keep an estimate of
the ducks that reached the fiying stage,

HIGH TNPANT MORTALITY AMONG DUCKS

This is not a very notable breeding re-
gion in point of oumbers of duocks, but
probably unique in the number of :
Twenty-one species may be found nesting
within a radius of 10 miles, while there is
hardly & pond of any size but has its pair of
ducks. T would estimate the loss in this area
from matoral predators to be fully 90 per
céent. or only ten ducks rearved out of 100

epgs laid! 1 have yet to see any nesting
region that would not <how a loss of a1 least
Ol per cent.

Conslder this waste and it is appirent
that stopping the depredations must be one
of our mijor efforts.

Second only to the destruction during
the nesting season is the loss from the so-
called “duck disease,” which 1= not confined
to ducks, but destrovs every species of witer
bird as well as many land birds that drink
the contaminated water.

By the researches of a few individuals we
now know that this disease is not caused
Ly alkali, as first investigations seewmed Lo
show, but is a food poisoning caused hy the
toxin from bacterinl growth in decaying
organic matier. The destruction of waler-
fowl from this cause In some years in the
State of Californin will far cutnumber the
total killed by all zunners, amnd the area
affectsd is spreading, [t hns reached the
prairies of Canada in recent years.

The main cause of the plague 5 the con-
vestion of large numbers of birds andis-
turbed on certain greas of shallow water.
It is not generally recopnized that the dis-
ense disappears shortly after the opening
of the shooting season and asserts itsel
zome three weeks after the commencement
of the iollowing closed season.

Any arrangement that may provide in-
violate sanctuaries where waterfowl may
congest on areas of shallow water will prob-
ably insure a death trap that may destroy
the hirds in millions,

The destruction caused by crude oil is
fortunptely mainly confined tn  seacoast
areas, and ite victims are mostly marine
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ducks and other sea birds., There seéms 1o
be a slight mitigation of this terrible evil

in recent -years, and by proper preventive
measures it can be controlled.

In identification of waterfowl in the field,
facility can come only with experience,

Diagrams showing color patterns, at rest
or im flight, are of little use unless differ-
ences in contour are recorded accurately.

The old wild fowler squints at a flock
of birds much too far away w show any
cirlor, and iuammly identifies them by their
contour, wing action, or some character fm-
perceptible to the tyro

In the air it is uﬁuu]] the under surface
that is presented, [nﬁn:rds are identified
by the ﬂaah of white below their swiftly
moving wings, not by the purple speculum
of their upper surface.

In the fyzures that accompany this article,
thiz character hos been specinlized as well
as the general contour of a duck in full
Hight, and serions attention has been given
to the character and contour of the duck in
the water and to the angle at which it carries
its heacd.

Whistling Swan
(Cyigmus columbranus)

Whenever T think of swans, one experi-
ence stands out. T am standing by the shore
of a lake in northern Alberta on a still, dark
night in late October, with the black dome
overhead spangled with stars and a keen
touch of frost in the air. Suddenly comes
the clear call of & whistling swan (see late
I}, another, and another, closer and clo=er,
until right overhead there is, 1 know, a long
weilge of birds cleaving their way =soath-
ward. The thin. whispering whistles of the
young form a background for the stacoath
shouts of the old birds,

Now they have passed, but already, from
the north T can hear the approach of another
flock, and when this in torn has gone,
another is heralded by the same magnificent
chorus,

Flock succeeds flock, Sometimes the
cries seem so onear that | strain my eyes
npward, expecting to see the stars blotted
out, but they must be very high, as not even
n whisper of the magnificent pinions is to
b heard,

Hall the swans of the Arctic are on the
way, and I am right in their track. T realize
that all the thougands of swans that T have
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spen feeding and at rest in the past two
weeks are only a fraction of the host that
is traveling overhead.

We never need to worry about the whis-
tling swans; even if the present protection
were removed, they would be well able to
tike care of themselves,

The spread of the covote to the Arctic
cozst will mean & considerable destroction
of their young, but they will always be able
to find nesting sites and conditions that will
enable them to combat this menace.

Breeding almost entirely north of the
Arctic Circle, these swans winter well to the
south, Chesapeake Bay and Currituck
Sound on the Atlantic and the Sacramento
Valley in California are especially favored
winter resorts.

Trumpeter Swan
(Cyenus huccinator )

This, one of the largest living native birds
of North America, presents a problem for
its perpetuation that requires all the intelli-
pence and effort that conservationists can
cancentrate on it {see Plate ).

The trumpeter is only slightly larger than
the whistling swan and the main distinction
is the voice. That of the trumpeter has 3
homlike quality, very low in key—it might
almost be called a groan at times—Dbut
possesses an extraordinary resonance. When
a Mok is passing overhead, the calls do not
apem to be particularly loud, but lung after,
from miles away, the Iow groaning trumpet
comes back, clear and insistent. 1 do not
think the clear whistling shout of the whis-
tling swan will carry half the distance.

I greatly doubt the stories of the former
abundance of the trumpeter. Many of
these, as well as saome of the records of its
recent capture, are based on the old diag-
nosis for distinguoishing the two species.

Formerly ali adult swans that did not
show a vellow mark on the bill were called
trumpeters. Now we know that many adult
whistlers have an all-black bill, and ail other
distinctions are miore or less anreliable, ex-
cept the different characters of the windpipe
and sternum,

Young birds of the trumpeter also have
a lot of vellow on the feet, This is never
present in voung whistlers,

But the notahle distinction and the only
infallible one in life identification is the
voice, pnd unfortunately swans have a hahit
of silence when on the water.

The ranges of the two species are very
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different. Simply put, the whistler summess
as far north as he can and winters far south,
while the trumpeter breeds as far south as
he can find the necessary solitude and win-
ters precariously ns far north s he can
ined open fresh water.

Formerly the trumpeter nested far to the
south of its present breeding range wherever
the n degree of solitude was avail-
able, but the traditions of the Indians do
nol tell of anything but widely scattered
pairs, never of the abundance of the whistler,
even in the winter months,

Outside of a few pairs in Yellowstone
National Park, the main stronghold of the
trumpeter is in northern British Columbin.
Possibly 500 birds are scattered through
that rugeed region in the summer. Concen-
trations of over 200 birds have been connted
recenily where unfrozen water was available
in the interior;, and we kpnow that at other
points smaller numbers were present.

Contrary to general belief, they are not
molested by man except in rare instances,
and even in early doys few were shot, al-
though the young birds are excellent eating,

The great danger lies in their enemies on
the nesting grounds. Eagles and ravens
were probably their chief menace at one
time, but now the increased range of the
coyote, which has invaded their most Invio-
late sanctuaries, spells nothing but complete
dizaster unless some remedial action can
miraculously save them.

The ald estimates of the great weight of
4 trumpeter swan are probably all exageer-
ation,  Thirty pounds is probably a fair
maximum for a large bird,

Canada Goose

( Bruntg canadensis Conadensis )

“Honker” in the West, “gray goose" in
the North, and *“outarde” in Cuebec are
only a few of the names by which this, the
largest of oor geese, i= known (Plate 115,

Breeding from the Yukon acrass the con-
tintnt to Labrador and south to Quebec and
the northern tier of the Praicie States east
of the Rocky Mountains, it estends its
breeding range south in the mountning to
northern California and [Ttah.

It may winter as far south as Florida
and Mexico, but also as far north as the
ititerior of British Columbia.

Everywhere a very wary hird, except
sometimes on ils breeding erounds, the
honker is well able to take care of itself
under the existing laws for its protection,
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It is potable among our geese for the
variety of its nesting sites. In certain re-
gions it may be found nesting in high cliifs
and even trees, although the ordinary sites,
such as muskrat houses and islands, may
b availnble.

I have several times seen it nesting in
the high-tree nests of the osprey, laying
its egps before the return of the ospreys
from their winter homes,

When these hawks return, theére is a
battle roynl, 1t usunlly ends in a wvic-
tory for the ospreys, which lay their own
egrs mlongside those of the gesse amd pro-
ceer]l 1o incubate. What happens if the
yvoung geese are hatched out frst?  Unfor-
tunately, no observer has made any record
of this. Possibly it has never occurred, but
the mixed sets of ezgs may be seen in sev-
eral muiseums,

I have never talked with old poose shoot-
ers without stories of 20-pound geese com-
ing upy, but 14 pounds is my own maximum
record.

On the northwest ooast from Vancouver
lsland narth to Prince William Seund, in
Alaska, a dark race of the Canada goose
ts resifdent. This, the white-cheeked goose,
Brunte canadensis occidentalis, has been
taken in winter as far south as northern
California, but it 15 alwavs confined to the
coastal strip und istands.

It is only very slightly smaller than the
typical Canada goose, being merely a dark
race induced by the beavy rainfall.

Lesser Canada Goose
(Branta canadensis lewcopareia )

This goose occupies an normous rnge
in western NMorth America. Nesting only
north of the range of the Canoda goose or
along the Arctic rim of the continent north
of the tree line, it far south in the
fall, even well into Mexico (see Plate L),

It 153 a medium-sized poose weighing from
four to eight pounds, and ranging from very
dark birds to very light, the latter grading
into the typical Canada goose, some indi-
vitlunils being hard to place. The dork,
short-necked birds with small bills probably
come from the western portion of the breed-
ing range, and are koown to the Sacramento
Valley gunners as “big brant.™

Throughout the interior valley of Cali-
fornia. it 1s the most abundant goose, winter-
ing in numbers that seem almoest incredible
to spartsmen from any other region.

Here it associates with the other peese
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of the same nppm:ium.‘te size, white-Tront,
snow, and cackling geese. A V)" or line ol
geese, may be seen with all four of these
geese mixed op, yeb each conforming (o the
regular formation.

Richard=son's Goose
(Brontn cumadensis hutchimsi)

This diminutive goose, originally de-
scribed by Sir John Richardson over 4 hun-
dred wears ago, has been overlooksd by
mare recent ornithologists and only re-
cently has been refstablished. 1t is the form
designated by the vernacular name of
“Hutchins's goose” in the list edition of
the American Ornithologists’ Union check
list, In my opinion it should properly be
called Richardson's goose (see Plate I1),

It Is only slightly Inrger than o mallard,
and a full-sized bird will weigh but four
pratinads,

Except for its proportionately smaller
hill, it is almost an exact replica of the big
Canarda goose, but less than halfl the size.

It breeds on the Melville Peninsula and
some of the Arctic islands to the eastward,
snd apparently occupies the same ground as
its larger relative, the lzsser Canada goose.
Thiz= does not conform to its present rank
g5 a subspecies.  Its migration route is im-
perfecily known, but it has been taken when
miagrating at the Gulf of 5t Lawrence and
west regularly to Manitoba and the Mis-
sissippl Valley, wintering in northeastern
Mexico,

Cackling Goose
( Branta canadensis minivea )

The “camadensis™ in the sciemtific name
should be left out, as in my opinion this
is a full species, nesting along the coast of
northwestern Alaska with its larger rela-
tive, the lesser Canadn goose ( Plate 11).

Its winter guarters are the Sacramento
and San Jourquin Valleys of Californis, and
it has never been taken away {rom the
Pacific coastal strip.

A zmall goose, only slightly larger than
Richardson's goose, it weighs {rom three Lo
five pounds when in good condition. 1t is
darker in color than the other members
of the Canada mpoose group. Iis nole &
shriller than that of the lesser Canada
goose and in its winter quarters, where it is
known as “little brant,” #t 8 récognized
by its logquacity and its short-necked, long-
winged appesrance, a3 well 3= by its erratic
flight.
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In zpite of itz limited range it i an abun-
dant species, though less so some years than
others. This is probably due to inclement
weather during the nesting season, the pen-
TIF incurred by all birds that nest in the
Arclic,

White-Bellied Brant
( Brosnta bermicla Rrota)

True brant {or brent in the British Isles)
are sea geese and their occurrence away
from =alt water can only be by accident.

Breeding only in the northern part of
the Arctic regions, mainly on the northermn-
most islands, brant extend on thelr migra-
tions down both consts as far as Florida
and Baja Californin. On the Pacific side
the American, or white-bellipd, brant is
scarce, being outnumbeéred by the black
brant. Both hirds are small, short-necked,
long-winged geese, but slightly larger than
a mallard and the hahits of the two are
identical (see Plate [11).

The recent disappearance of the eelprass,
Zoatera, on the Atlantic coasts may spell
disaster to the brant, as this is their staple
diet and their choice of a wintering ground
i= governed by the supply of this succu-
lent foml. Feeding on it they become ex-
traordinarily fal and one of the most de-
licions: of all wateriowl,

But' their natural wariness and the na-
ture of the codst they frequent make their
suceessiul  pursuit one requiring  special
knowledge, skill, and equipment, and o
comparatively few are shol.

In s=ome winters the brant, like the cack-
ling goose, is notably scarce,  Observation
will show that the usual family parties of
five or six voung hirds with their parents
are absent, and that the flocks are com-
posed of adult birds mainly or entirely.
This is the result of a bad nesting sea-
zon when a continued stretch of rigorous
weather in the Arctic has destroved their
nestz or possibly even the newly hatched
young. |

Nio other ducks or geese can compare
with brant in sheer beauty of movement.
(On the water they sit as lightly as gulls,
the tnil upraised and the neat lttle hend
poised on the graceful neck. Seeking their
food, they pick daintily at the water and
pivot swiftly to do so, On the wing they
are at their best. Sweeping low over the
witer or mounting high, they can drive into
the teeth of a gale that sends other fowl

spurryving for shelter, and the chorus of their
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clanging cries = the music that harmonizes
with the crash of the incoming waves.

Black Brant
{ Branta migricans )

The black brant breeds on the Arctic
consis of eastern Siberia and of westérn
America, migrating in winter down both
coasts of the Pacific as far south as Baja
California and Japan (see Plate I11).

Except for its darker coloration and the
uninterrupted white collar in front, it isa
replica of the Atlantic species. Jince the
white on the tail apd flanks is the same, the
hird looks nlmaost as white en the water as
its eastern confreres. 11z voice, habits and
food are identical. and so far it & not
menaced by any failure in the supply of eel-
grass, althouch this staple food is certainly
not a2 abundant and luxurtant on the coast
of British Columbia as it was 25 years ago.

Nowadays the brant of this region have
exhauster the eelgrass supply by the end of
January and are forced to a diel of seaweed.
They then rapidly lose not only their ine
conclition but algo the delicate Aavor of their
flesh,

Their method of stowing away the long
ribbons of eelprass is peculiar, It is neatly
folded in zigray fashion as it is swallowed,
and an enormous quantity can be packed
awnay by a hungry hird.

Barnacle Goose
{ Bronta fencopsis)

The barnacle may be called a glorified
hrant, hut in habits it & more nearly akin to
other gecse, as it comes ashore and grazes
on the short grass of coastal pastures in-
stear] of weeking its food aflont (Plate T11).

It nests sparingly in northeastern Green-
lund and more commonly on the larger Arc-
tic islands nnd coasts of the Old World,
occurring only as a strageler on the Atlantic
coastline of Amerio.

The barnacle owes its name to the ancient
Norse belief that these geese were produced
[riim the marine shellfish of that name,

Emperor Goose
(Philacte canagica)

The emperor gocse has a véry restricted
ringe—ihe region of Bering Sea and the
Arctic coasts of Alscka and Siberia for a
short distance east and west, Stroprlers are
frequently found on the western coast of
America as far south as California, and even
on the Howilinn Islands (see Plate 111).
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It iz essentinlly & marine goose, feeding
for the most part an shellfish expeged at low
tide, but resorts to the estuaries of rivers (o
neést an the swampy tundra of their shores.
O account of 118 diet, the flesh = rank and
strang-flavored, but this makes no differ-
ence to the Eskimo and other natives, who
kill these geese in large numbers and freeze
the carcasses for winter food. Their num-
bers are greatly reduced at the present day,
according ta the recards of their abundunce
made fifty years ago by Dr. E, W. Nelson
and L. M. Turner.

White-Fronted Goose
( Anser albifrons albifrons )

Algn known as “gray goose,” “speckle-
belly,” and in the Mississippi Valley as
“brant,” thizs goose has the widest distrilu-
tion of any goose, breeding in most of the
Arctic and subarctic belt of both the Old
and New Worlds (sei Plate 1V).

It southward movement starts very
early, taking it to southern Britizh Colom-
bin by the first week in September, long be-
fore the arrival of other Arctic-breeding
geese.  The matn wintering grounds are 1o
the west of the mouth of the Mississippi
and the interior valley of California. Lorge
numbwers also winter in northern Mexico, In
the Old World the white-front reaches its
southern limit in northern India,

At all times and throughout their range,
they ore excellent table birds,

In the springtime in northern latitudes
the laughing cry of this goose proclaimsz
that the “gray waveys are in,” and the blue
sky is dappled with the lines and V's of
the north-bound migrants,

Even after their long ilight from their
winter quarters, they are in excellent con-
dition, weighing ns much as seven pounds,

At certain points in the Sacramento Val-
ley in Californis, a large edition of the
while-front occurs in the winter months;
This 1s the tule poose, dnser gllitrony gam-
beli, which owes its discovery and system-
atic recognition solely to the market hunters
af that region.

Ther accounts of a white-front almost
as large ps n “honker,” with a darker col-
aration, distinet yolee, and rather different
habits from the well-known spevies, were
at first discredited, but when substantiated
h;.;tﬁ[m'imm the form had to be recog-
Tt .

The tule goose when full-grown s Dot
miuch inferior in =ize 1o o Canada goose
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and weighs as much as nine pounds; with
proportionately larger bill and feet than
the ordinary white-front.

The mystery of its summer home isas yet
unsalved, but the capture of a migratinge
individun] in central British Columbii in the
fall of 1953 may afford some clue, Old
World naturaiists hove identified the white-
front nesting in Greenland as being the tule
goose, this error being due to the fact that
they have not seepn authentic specimens of
the tule goose for comparizon.

Lesser Snow Goose
(Chen hyperboreg hyperboren)

Snow peese are seldom known by that
name by the men who hunt them., *“Wavey"
is the universal name in the Hudson Bu
region and on the Canadian prairies, whili
in the Western and Southwestern States they
dre called *“white bramt"” (see Plate 1V,

This numerous species nests fron Point
Barrow, Alaska, east to Baffin Islond along
the rim of the Arctic coast and adjacent
izslanids. There must also be some nesting
ground on the Siberinn coast, as large num-
bers cross Bering Strait in summer (o the
Asiatic side.

There are three important wintering
evrotnds: the coast of Texas, the northern
interior of Mexico, and the Sacramento and
San Joaquin Valleys in Californin. Not
that it iz confined 1o thise regions; large
numbers can be found all winter at the
mouth of the Fraser River in British Co.
lumbia and possibly even farther north.

severnl migration routes have heen
mapped out for the enormous hordes of
these geese, but it must not be assumed that
their movements are confined to these
routes; they probably represent only the
mast trnveled highways,

Cnee in the Rocky Mountains of south-
ern British Colombia I saw a large Mock
of snow geese coming right over the sum-
mits from the Alberia side. This was not
an isolaterd instance, there being many
similar o¢currences in my own experience.

The lesser snow goose probably represents
the most abundant goose in North Americs
and the poorest of all gastronomically, the
searce emperor goose excluded.

*They are not bad, made up as sausages,”
an old hunter of vast experience once said
of them, and under special feed conditions
they may be excellent; but, as a rule, their
flesh is dark and coarse as compared to that
of other peese,
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Six or seven pountls would be the weight
of young and old birds respectively, in good
condition.

Enormous numbers of snow are
killed each yenr for food, especially in the
region of Hudson Bay, where they are pre-
served for winter consumption, ancd the
very existence of same of the tribes of the
region is ent on this supply.

In California dire predictions of their
coming extermination have been made for
many yvears past. While unguestiomnably
their numisaz in that State are much re-
duced from those of early days, it must
be remembered that present-day conditions
have a tendency to attract geese in enor-
‘muais flocks to certain areas, and so couse
a seeming scarcity in others, The tremen-
s m._-‘-mge of rice in parts of the Sacra-
mento Valley must feed thousands of geese
thiat fﬁTﬂ.‘H,‘.'l'l}l' were attracted to the wheat
I‘éﬂ}ﬂa and praselands nearer San Francisco

My own experience in this region goes
back only to 1911, when | saw thousands
of geese between Sacramento and the Bay.

In recent years this area has hittle ut-
traction, bt never have I seen a greater
concentration of snow geese than I saw in
the rice fGelds near Willows in February,
1933.

Completely restricted in its range to the
Atlantic coast is the greater snow goose,
Chen hyperhorea atlantica.  This is merely
a large, heavy-billed edition of the smaller
bird, Its numhrr:a may be sald to be con-
fined to one hupge Qock of many thousand
hirds which appears at Cap Tourmente, on
the St. Lawrence northenst of Cusbec city,
each year, in October, remaining there until
weather conditions compel their withdrawal
Lo more lemperite regions nlong the coasts
of Virginia and North Carolina.

The summer homes of this great horde are
n mystery, as only isolated pairs have been

encountered from the east coast of Green-
land to Ellesmere 1sland.

Blue Goose
(Chen caecrulescens)

The status of the blue goose iz almost
exactly parallel to that of the greater spow
poose. Omly in recent yvears have the nest-
ing grounds of their vast hordes been found
on Baffin Iddand, Their southward migra-
tion takes them southwest 1o the Valley of
the Mississippi. and they winter in a small
area west of its mouth (2ee Plate TV).
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Some systematists regard the blue gopse
as a color phase of the lesser snow goose on
account of the extraordinary variability of
its plumage, which is often duppled with
varying amounts of white; also, blue geese
in captivity have produced young indistin-
guishable from lesser snow geese. s geese
hybridize readily, this last can be explained
by such a condition, and in view ol the
resitiction of itz nesting and wintering
grounds, unless further investigationz prove
the contrary, it had better be regarded s a
full speties.

Eoss's Goose
(Chen rossij

The breeding grounds of this tiny goose
still remain a mystery. The “warty-noed
wavey, as it is known in the fur countries,
arrives at Lake Athabaska from the north
in the first week in September, the earliest
of the geese. From this general region the
route is-a peculiar one, as the flocks all

through the mountains west of Great
‘alls, Montana, and iy southward to the
west of the Rocky Mountaing and other
ranges of the interior. They winter entirely
in the Sacramento and San Joaquin Valleys
of Californin, a most restricied habitat
when the vast extent of their migration is
considered (zee Plate 1V,

In California they are known to gunners
by the name of “Chinn geese’” and now en-
joy absolute protection under the same lows.

Althourh these geese are no larger than
mallurds, the chief characteristic T bave no-
ticed is their pugnacity when in captivity.

Before the hun on live decovs, large flocks
of geese of the several apecies were kept by
eonse shooters, and it was amusing to see
these tiny fellows shoulder the larger species
nway in defense of their food., 1 have fre-
guently seen a bellicose little gander keep
several larpe peese away from his feeding
family, rushing a1 them with opened wings
and lowered neck.

Mallard

( Amas platvrlynchos platyelhiynchos)

Best known of all ducks and the orfgin of
of nearly all our domestic breeds, the mal-
lard i5 found over the sreater portion of
the worlds surface except South America,
Australasin, and parts of Africa (Plate V).

It breeds from the mididle row of States
south to southern California and north to
the Arctic Ulrdle; also over the greater part
of northern Adia and Europe, In southern
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Greenland a slightly differentiated race is
resident.

One fine June day I came suddenly on a
mallard with her day-old brood in a recently
flooded pool of crystal-clear water. At the
warning qunck of the mother, every litthe
duck dived, and as the surface became still
1 could see the youngsters dotted over the
short turf that formed the bottom of the
poal. They were not stretched out, but were
sitting on the bottom with heads: up, their
wirle-open, beady eyes regarding me through
the limpid water.

After watching them for what seemed to
me two minutes, | waded in and touched
each little form in turn. Instantly they
rose buoyantly to the surface and pattered
away to join the anxious mother, making no
further effort at concealment. XNow, by
whit magic were they able 1o remain umder
twii feet of water without effort of any sort?

Black Duck
( Anirs rubripes )

Thissplendid duck, which replaces or out-
numbers the mallard over a considerable
partion of eastern Canada amnd the North-
eastern States, is confined 1o esstern North
America. 1t has been divided into two geo-
praphical races, the northern, true rubripes,
and the southern, fristis. It is fortunate
that duck shooters maintain that they are
ahle to distinguish the two; naturalisis as
g rule cannot.  The northern subspecies is
called the red-legeed hlack duck. But per-
sanally | have yet to see a black 'duck, even
the voung birds of the southern form, that
did not have red legs (see Plate V),

In spite of the somberness of its plum-
ape, the black duck is a magnificent gume
duck, the peer of the mallard in everything
but color, ‘and E.'l'.-l:EHiJ;'I.!!'. thie mallard in in-
telligence amnd wariness.

Frobably it iz also larger, as hlack ducks

of [our puunds and even g triflle more are
on recorel.

Fleorida Duck
(Anas fulvigwla fulvigwia )

This might be called n light-colored
hlack ¢uck, and like that species there is
little difference in the sexes. It is confined
to the marshes of the Florida peninsula,
where it is known to the resident=s as “pa-
tive mallard.” in distinction from the true
mallard, which leaves the region In summer
(see Plute Y.

The mottled duck (Amaes fulvigula ma-
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cwlosa) is a slightly darker race of the Flor-
ida duck, with a more spotted head. It has
a wider runge along the consts of Louisiana
and Texas and south into Mexicn,

New Mexican Duck
( Ands diazi novimexicand )

This is a fairly recent discovery among
the ducks of the United States, and has been
described as a link between the mallard and
the mottled ducks (see Plate V).

It can be described as a dark-colored
female mallard, both seéxes being similar.

Unlike the ducks of the black and Florida
group, the speculum of the wing is bordered
on both sides by white, as in the mallard,

Many individuals show decided mallard
characters, suggesting interbreeding, but at
several points in New Mexico, where [
found it not uncommaon during the spring
and summer nionthe, | never =aw the two
species associating together.

Its range in the United States i3 confined
1o southwestern Texas, across New Mexico
to southern Arizona. Most of the birds pass
south into Mexico before the npening of the
shooting season in October.

CGadwall
(Chandelasmus - streperus )

The gadwall has probably the widest
range of any species of duck, being absent
only from South America and Australasia.
It i= curiously irregolar in fts disiribution,
being entirely absent from some localities
and abundant in others {see Plate V1).

Owing. to its subdued coloration, it is
often overlooked where it is scarce, or is
confused with other species. It can be told
by itz yellow feet, this and the wood duck
Leing the only medium or large-sized sur-
face-fecding ducks with this character,

On the wing gadwalls look much like
mallards, showing the same white onder-
wing, but in adult birds the under surface
of the body shows white like a baldpate.

Their nesting range is rather southerly,
few going farther north than the southern
portion of the Caonadian Provinees, This
brings them under the domination of the
predatory crow, so that at times a very
small proportion of their eggs produce fly-
Ing hirds.

Onece T saw a gadwall which had lost her
first nest select o =trange site for her second
effort, The eges were Taid inan old crow’s
nest in o small tree, where they shared the
samé fnte a5 the preceding ones.
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Baldpate
{ Mareca americunag )

The baldpate, or American widgeon,
breeds from northern Californin o the
Arctic, but mainly in the West, On jts
winter migration it has been taken as for
south os Panoma (see Plate V1),

Thiz is one of the commonest of Cali-
fornia ducks, and it 5 hard to realize
that the sun-bmked birds of the San Joaguin
or Imperial Villeys are the same species
that you find wintering under severe con-
ditions over a thousand miles farther nocth.

There is something distinctive about
baldpates—their graceful action on the
water, sitting lishtly with tails held high,
pivoting about as they peck daintily from
the surface; their way of trotting about ke
pigeons on the turf, where they graze like
little geesze; or the gplendid evolutions of
their flight, when the birds are so0 closely
bunched that there does not seem 1o be room
far the long, pointed m’ugs to function,

Yet they wheel and turn in massed forma-
tion like sand*plpem. Above all rings the
sweeping challenge of the male’s musical
whistle,. On the other hand, the female's
note 5 one of the hm‘-sh&it of all duck
spunds—a lowd, rasping, rattling croak,

European Widgeon
( Marece penelope )

The Cld World widgeon i= easily distin-
guished from the baldpate, when the adult
males are to , the red head and gray
body of the former being very distinctive
(s Plate VI).

Young hirds and femnles are more alike,
those of the European species being redder
and with the axillars, the long. pointed
feathers beneath the wing at ite base,
strongly freckled with gray and not whltt',
or unhr shightly mnrked, as in the American
species. The :EI.III"H;'H:"E.I] widgeon is turning
up mare and more frequently, especially on
the Aflantic copst, where at some points it
1= more common than the haldpate.

It breeds in Greenlind, Iceland, and
Scotland east to Kamchatka Peninsula, win-

tering south to southern Asia and northern
Africa.

American Pintail
(Dafla acita tzitzikoa )
The pintail, or “sprig,” as it 13 known in
Californin, is g far mote common duck in
western than in eastern Narth America. In
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the West it may be found nesting from Ne-
bruska and California to the Arctic., In
winter it migrates as far south as the West
Indies and Central America (see Plate V11).

The return of spring on the northern
prairies is heralded by the musical whistle
af the pintall as =oon 3s the first sign of
open water appears, The long fAving lines
of these graceful ducks, the snowy necks
and brensts of the drakes clear-cut agninst
the blue sky—what a thrill this brings after
the long months of the white silence of
winier ! ' '

On the wing the pintail looks Iike a large
duck—as large as 4 mallard ; this fact is due
to the long neck and wings:  Actually it will
weigh but little more than a baldpate or
gadwall in pood condition, about fwo and
a half pounds.

Green-Winged Teal
( Nettion carolinense)

This; the smallest of our ducks, may be
found in summer from about the Hmit of
trees in the Arctic south to New Mexico
and California at higher elevations, On the
coast of British Columbia it may be found
throughout the winter, but in the interior
the rigor of the winter usually sends it south
before fanuary. The southern limit of its
winter migration is in southern Mexico and
the West Indies (2ee Color Plate VII).

Green-wings ure usgally rated as the last
word in gastropomic delicacies, but this is
not the case where they have access to the
salmon-filled rivers of the Northwest, [t is
an extraordinary sight to see these lovely
little birde in such surroundings. They
scuttle over the rocks and gravel, shoveling
up the masses of maggots in the rotting fish
ar working the shallow riffles for salmon
eERs.

It is well to know what ducks miay be
classed as safe to eat when the salmon are
running,

| have never found any of the following
sp-ﬁ:w-r. indulzing in this accessible but dis-
gusting source of supply: pintail, baldpate,
Blue-winged and cinnamon teal, shoveller,
and wood duck.  All other ducks should be
avoided under such conditions, but the taint
can usually be easily detected in birds that
have been indulging in this diet. Rufile
the breast feathers and the putrid emell is
evident.

Of all ducks the newly hatched young of
the ereen-wing are the most beautiful, The
tiny hallzs of silky, olive-brown foff marked
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= Nogeets ' aliped oot of the mud are worms, tadpoles, shelltish, and seedds. Some shoyellers, or
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with golden vellow are a delight to the eyve,
and (he picture of the little mother with her
brood of mayhe ten midgets, tightly massed
and swimming close Lo her tail, is one noever
to be forpotten.

The nest also is a pretty thing, asually at
sime diztance from the water, tucked awiy
at the bpse of a small bush ar bunch of
flowers, the olive-crenm egps conceiled by a
blamket of dusky down,

The spring note of the male is very hke
that of the pintail, but in a higher key—a
soft, broken little whistle often repeated.

European Teal
{ Nritiom ¢recee )

This, the (Hd World represeéntative of
our green-wing, has ocourred casually and
irequently along the Atlantic cosst from
Greenland to North Caroling. No doubi
it occurs on the Pacific, as it breeds on the
Aleutian Islands, but it may be easily over-
loaked. The fernales are indistinguichalle
from those of the green-wing. In the male
the white crescent in front of the wing is
replaced by a longitudingd line of white
bordered by black on ench side of the back
(see Plate V.

Blue-Winged Teal
(Ouerguedula discors )

The blue-wing is essentially a more south-
em species than the preenswing and its
northern breeding limit s much farther
sotth. 1t has been found nesting in almost
every State in the Union and Cannda, while
its normal western iimit i= through the
central portion of the western Provinces.
although | is occaslonally [ound f{arther
north. It extends 1ts winter migration ine-
ther south than any other North American
duck—as far a5 centrnl Chile and Brazil
(ser Plate VL), _

He decrease in recent yvears on the At-
lantic coast is marked by an increase on the
Pacific. During the last few vears this in-
crease has been especially notalile in Brit-
ish Columbin, where it= gain i= at least 508
per cent over the numbers of 20 vears ago.

Much has been written regarding  the
groat speed of the fight of the blue-wing.
In this respect it should not be classed as
swift as the green-wing, and most of the
celimates of the speed of both species
should be cut in half. Severnl times when
traveling on a4 train going about 35 miles
an hour, 1 have seen bhlueswings flyving
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parallel make severn] efforts to pass in front
of the enging before they were ablie to do so,

The white patch in fromt of the eve and
anather in front of the tail, together with
the dark coloration, make the drike hiue-
wing a consplcuous Tird in summer, but all
these charncters are lost by mid-July, and
the males are practically the same color as
the femiles. The old drakes leave for the
south before August, and 1 huve never seeh
one among the bags of teal at the com-
mencement of the 51:4111!.:;% season.  The
full plumage is not acquired until after De-
cember, Inter than in any other duck.

In weight they will average two ounces
heavier than a green-wing, or about one
pound ds a maximoem,

Cinnamon Teal
(Oerguedula cyanoplera )

This is a western dieck, only stragelers
of which have been [ound on the Atlantic
coast, nnd it bas a more southern breeding
range than the blue-wing (see Mate VIIT).

The center of §1s abundance is in the
interior valleys of Californin, thJmuﬁ\ it
i= fairly common in sumimer north W about
fatitude 52°. East of the mountains, it
becomes scarcer and it i & rare hird in
Montana or Saskinichewan.

Cinnamon weal in the summer are ton-
fiding little birds, and it s a pretty sight
to =e¢ the hamlsome red male with his
incomEpicyons spouse sunning  themselves
among  the bright-green grasses at  the
margin. of some smill pool. They allow
a very close approach before the female
jumps into the air, closely follpwed by her
handsome mate, and usually they will settle
again within 40 yards, or else return o
their starting point.

The females and younp of the cinnapmon
and bilue-winged teal are practically indis-
tinguishable. Although works of reference
point to differences in the size and shape of
the bill and color of the breast, these dis-
tinctions are not infallible. In spite of this
similarity among the females. hybrids are
of eaceptionnl ocdurrence, tven when the
two species are kept in confinement to-
mether.

I have twice seen fights between males of
the€e two dicks. In each case the cinna-
mon wis the winner,

Althourh classed as a teal, this duck, as
well as the blue-wineg, 15 more closely re-
lated to the shovellers, both in structure
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and colaration, as well as feeding habits.
This affinity §s very apparent when the
specied of shoveller inhabiting South Amer-
ica and Australia are compared, The South
American shoveller s colored Tike a cinna-
mon  teal, while the Auostralinn hos the
nuirkings of a hlue-wing,

Shoveller
(Spatule o ypenta)

The shoveller, more commonly known az
the “spoon-bill” or “spooney,” has, like
the gadwall, an almozt world-wide range.
In the New World it reaches in summer Lo
the subarctic regions, but the main nesting
ground is on the proiries of the Canadian
Provinces and the nofthern tier of States,

In winter it reaches Central America and

even the Howndian 1slands (cee Plate VI,
Aside from the tremendous bill, the
shoveller is full of character. When feed-
ing it is a dabbler, sifting the mud through
its specialised bill with a lateral motion,
rarely tipping up as other surface-feeding
ducks do. Tt rises from the water with a
jump, and the rattle of fts wings as it does
so car be picked out above the noise of
other rising ducks, When settling this
ratthe is once more in evidence, and it alights
almest vertically with hardly o splash.

The old historians, such s Alesander Wil-
somn, rated it high o= a table bicd., “An old
humter will never pass up a spoonbill even
when niter canvasback.”  But anvhow, in
the West it is not ranked so highly, and 0t
is seldom shot where better ducks are avail-
abile. '

When first hatched the young have a hill
shaped as i other surface-feeding ducks,
without any evidence of the spatulation
thit characterizes the older birds,

In size the shoveller i3 small medium, a
fut bird weighing one pound twelve ounces,

Canvashack

( Nwroca valivineria)

This fine duck, so often called the
“lordly” canvashack, is distinctly an Ameri-
can bird nnd has mever been recorded out-
sitle of Tts North American range. Tt bresds
from Alaska and Grest Slave Lake south
to morthern New Mexica and in winter
reaches woll down into Mexico (Plate TX).

Epicures first made the canvashack's

utation, and along the Atlantic States
where 1t can get a plentiful supply of its
favorite food, the wilil celecy (Vallisnerin),

all

which prows so abunduntly In the brunckish
witter of Chesapeake Bay and other similar
inlets, it is certninly an outstanding bird,
But where thiz water weed does not grow,
the canvasback B not superior 1o the red-
head or many species of surface-feeding
ducks, On the bays of the Pacific coast,
where shellfish form its principal diet, it be-
comes nlmost uneatable,

With the canvashack we start the series
of diving ducks, and with itz huge paddles
of Teet, heavy body, anil rather mm[{'wingﬁf
it forms a typical representative of this
group,

Azide from its reputation as o table deli-
cacy, there is something regal and autstand-
ing about the canvasback. All its aclions
are full of character. ‘The big white body
that seems to sit 30 high on the water, sur-
mounted by the slender-shaped head on the
long, thick neck, forms o siriking picture.

But when a flock is in full flight the big
hirds are seen at their best, There is such
power expressed in the speed and directness
of their driving fight, usually made in line
formation, that it seéms o stamp the “can”
a5 a superduck wherever it is found.

On itz nesting grounds it i an early
breeder. A full month before its con
the scaups and redheads, have started to
lay, you can find the female seated an top
af a huge pile of rushes, often anchored in
water two feet deep and some distance
from the shore, with very little attempt at
concealment,

She often has a trick of choosing some
small potul or-slough quite o distance from
the larger one that i frequented by the
lordly males. Very soon these desert the
breeding  prounds and leave to the females
all the cares of the coming family.

While the canvashack is no larger than a
mallard, it is a heavier bird. 1 would regard
four pountds as & maximum weight.

Redhead

{ Nwreca americans )

The redhend has a decldedly more sonith-
ern breeding runge than the canvashack,
ranging from the center of the Prairie Prov-
inces and British Columbia south (o south-
ern Californig.  In winter it does not feach
farther south than Mexico (see Mlate IX).

The redhead is one of the least maritinie
of all diving ducks, ©On the Atlantic it may
be found «an the brackish inlets, like Chesa-
peake Bay and Pamlica Sound, in large
numbers, but on the Pacific it is practically
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With fanlike tall, Ball nieck, and pugnaciousty mptilted bill, a raddy  alias “ ool deelk, " sleepy dock, ™
vinlatherskite, " and won, proudly escorts his Indy. Near the shore, fal male ruddies o winter plumage
struggele (o rise from the water. “Two lesser scanp dncks, simelnies called ' blackheads"" and olien
ween in hupe rdits on the Bivs and inlets of the Atlantic coast, swim toward the left, leading o pair of
greater scangs, also portrayed above 1o thight.
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VATURYE DAUVEED THESE DUV/CES WITH BOLD, WHIMSIHCAL STRORES

Fantastic is the barlequin, perched o the rock with his mate, while others fly averhead, The pair
i the right Joreground and the ' single ™ above are American goldeg-eves, nlchkawmed *“whistiers
from the sound of their wings, At the leit is a cousin, -Harrow s goldes-evye.  Just in front of the rock
pidd Bying low over the water arg amuad] RKinsmen, bhdflehoads, The mala, with broad wimte bonoet, has
p U ewelled bead T owhet he erects hirs fedthers.
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unknown on salt water, This [nct makes 1t
ane of the best of all diving bicds for the
tinble,

It iz a beautiful sight in southern British
Columbia to see the return of the redbeads
at the hirst sign of 2pring 1o the large lukes
af the intertor. The first break of the win-
ler conditions used to bring them pourmg
in (1 say used, fur they no longer do s0)
until many hundreds were bedded together
out in deep water. These were ut first
mearly all males in high condition both as to
weight and plumnge. As darkness fell, the
air was filled with the mewlne call of thiis
males, exactly like the mew of & éat.  This
is the spring note, and 1 have never heard
it in the fall.

I know of no lake in the Province where
this early movement occurs nowadays, and
the hirds have quite changed thelr I',m.l::il_'.
being found on the small apland ponds
where they never used to occur. To nes
they resort to lakes with a heavy growth of
rushes, 'One lake close to my home has 43
muany a8 300 pairs on the three miles of its
lesigth. But hardly any young are reared,
although crowds of the little malden downies
miay be seen in the rushes in July and early
Atigrtist.

Une year the nests were badly drowned
out by the damming of this lake for irriga-
tion supply: so the ducks luid their eges in
any kind of nest that survived. Some ex-
tracrdingry  combinntions of mixed eoaes
were to be seen.,

A littde pied-hilled grebe whose floating
mest had survived was having a hard time,
as, in addition to her own eggs. three coots'
and two redheads’ had been imposed upon
her. The little mother was furiously en-
gaged in frving to eject the latter, three
times the size of her own, and 1 saw her at
last succeed in rolling one of the huge egzs
into the water.

Even under ordinary conditions some
ducks have this cuckoolike habit and the
tedhead is particularly casual in this re-
spect.

Redheads may be classed ns larpe-sized
ducks, but the weight of oven large, fat
birda will be under three pounds,

When feeding in deep water—and they
can bring up their duck-weed food from
a depth of 40 feet or more—redheads are
commonly attended by baldpates and coots,
Both of these wiatch the rédbead’s retumn
to the surface, its bill full of weed, and this
is deitly tweaked awoy, without any pri-
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tesf from the much-enduring redhead,
which at once proceeds to dive lor a frezh
mouthful. This poes on for hour after
hour until all are sotisfied.

Ring-Necked Duck
{ Nvroca collgris)

“Ring-bill" is a commoner and much more
appropriate name thin ring-neck for this
little duck: The ming on the neck 3 an
obsture character confined 1o the old males,
but in fife the two bands of brillinnt white
on the bill gre o conspicuoes charneter
bisth sexes (see Plute [X).

“Black-fack” 5 apnother common local
name, but this is also shared with the lesser
SCAUT.

The range of the ring-neck is very much
the same as that of the redhead, even more
southerly, and It & raré or absent from the
New Englanid States and along the north-
eastern coast of Canada,

Usually the ring-neck is compared 1o a
lesser zeaup, which it resembles in size; also,
the bluck heads of the males are similar.
But actunlly it ks o very close relative of
the redhend, the female ring-neck being a
miniature of the female of that duck,

Ring-necks are very fast flyers; few
ducks can equal them when going at full
speeil.

Of late years the species has shown a de-
cirlled decrease throughout its range. That
may be only temporary, ws it has ylways
been a duck which showed wide fuctuations
between abundance and scurcity,

Ring-necks are usually exceptionally fat
and will weigh from ome pound and a
half to a few ounces heavier in this con-

clition, which classes it a2 4 medium-small
duck.

Greater Scaup
{ N vroca mariia )

Scaups, more penerally known as “blue-
bills,” “hlackheads,” and “raft ducks,” are
divided into two pecies, the great similarity
of which is responsible for much confusion,
especially in the delimitation of their pest-
Ing ranges (see Mate E.},

The greater scaup is an Arctic-pesting
species, breeding alomg the northern rim of
the continent north of the tree limit, east
to the Hodson Bay region; it winters as
far south as California and the Gulf of
Mexico, where it 2 much scarcer than the
lesser senup.
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It i5 also found over the whole northern
portion of the Old World.

Scaups are hardy birds and the most
maritime of the “pochard” group of docks,
which includes the canvashacks, redhends,
and ring-necks in Americn.

In the stormy waters of our northern
coastline they can be seen holding their own
with the typical sen ducks—piders, scoters,
and olid-sguaws—diving just uutslth: ol t'llq!
line of tumbling breakers for the shellfizh
which constitute the food supply of all these
birds. At such times they are “fishy™ and

ractically uneatable, hLlI when found in-
abd their food is much the same as a Ted-
head’s and they wre then excellent eating.

Grreater scaups may be called Large me-
dinm ducks, weighing m good condition
about two pounds, with two and a hal
A5 A maximum,

Lesser Scaup
(Nyroce afims)

Lesser scaups are much smaller-sized
birds than the preceding species, but even
al that the weights will overlap. “To distin-
guish them relinnce most be placed on the
much smaller bill, the purple instead of
green reflections on the head, and the smaller
extent of white on the wing in the smaller
species.  The last-named chomcter is the
nuri relinble, the inner primaries, or long
ilight feathers, having their outer webs
white fn the greater scaup and pale brown
in the lesser (see Plate X,

The breeding range of the lesser scaup is
well to the south of that of the greater. It
extends well up into Alaska and northern
Canacn, south to the northem Prairie States
and southern British Columbia. Through-
ot this range it is one of the commonest
ducks, nesting both in small ponds and
lurger lakes, wherever plvnl?' of cover is
available. For this is a marsh breeder and
Lhe niest i alwavs elose to witer and usually
has a waterway, such as a muskrat’s pas-
sage, leading to it. It is a late pester and
voung broods are sometimes unable to {1y
when the first ice of the early northern fall
15 forming.

The “hitle blue-bill," the commpnest
name of this duck, is of universal distribu-
linn, but penermily speaking it is more of o
marsh lover and lese of n seacoast duck than
its larger relative. In the winter it is the
comimon and confiding duck you see along
the Indizn River in Florida, oo the bayvois
of Louisinnn, or the sloughs of California,

ala

and [t E seldom mwolested where better
ducks are available: Under such conditions
it oiten becones so tame that it will take
bread from the hond.

At it nesting grounds it is equally con-
fiding and | have often stroked the sitting
bircks as they sat on their nests.  An excep-
tionally charming sight wais a drove af 40

dusky ducklings beaded by one mother,

while the other three females acted as whl}h
pers-in of their united bromds.  This was
on their breeding grounds in central British
Columbin,

Lesser scaups may be classed as of small
medium size, or exactly the same as the
ting-neck in weight.

Ruddy Duck
(Erismatura jumaicensis rubida |

Na bird rejoices in a greater nssortment
of verngcular names than this curious litle
duck. A Tull ist of these may be found
D, ], C. Phillips” wonderful work, “A Natu-
ral History of the Ducks™ In few re-
rions of America 35 it known to duck-shoot-
ers by the same name. Many of these are
attractive in their vulgarity and depict the
comlenl appearance and quaint actions pe-
culiar to this duck (see Plate X).

The ruddy is a duck of southern distribu-
tion, nesting from southern Canoda throongh
all the Statez into Mexico. It is notable
among  ducks for many charncteristics,
Chief of these ia the faithfulness of the
male in his parental duties. As soon as the
young are hatched-—uand these are huge
compared to other downy ducks—ths male
escorts them in all their forays for food.
Ned that he interrupis the continuance of
the babbings and gulpings that cohstitute
his display during the breeding season, but
he ever keeps a watchiul eve for danger,
ready ta fight any bird or mammal, regard-
less of size, that threatens his charges.

This courage, not (o say irascibility, is
common to both sexes. T once found a small
femnle being tumbled about in the surf of
the Pacific. Slammed down oo the sand by
each breaker, she pulled herself together nnd
met the towering descent of the next with
wide-open beak and stretched to her full
height, I d to capture ber and
carried her across the sand dunes to i spot
where I had my canoe on a prolected lagoon,

Placed on the floor of the canoe: she kept

up 4 determined attack on my feet until 1
relensed her at a suitable haven, where she
sat on the water scowling at her deliverer.
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A final wave of the paddle towards her was
regarded as an insulting climax and she
hurled ‘herself forward, seized the paddle
in her bill, and hung on Hke o bulldoe.

There is a marked discrepancy m size be-
tween the sexes of the ruddy duck. The
male might be called small medium, slightly
smaller than a little bioe-bill, about o pound
and a hali. The female is decidedly small.

The wonderful color of the bill in the
male must be seen o be apprecinted.  Dur-
ing the nuptinl season it is a vivid turquotse
hlue, and IJHIH with his bull peck, striking
oodors; and il beld cocked over his back
like a wrens, make him notable in any
company. In the fall and winter the plum-
ape changes and the bill is dark gray.

American Golden-Eye
(Crloueronedda clangula americgna )

Muore commonly known as “whistler” or
“whistle-wing," the golden-eve belongs to a
group: of ducks: characterized by striking
pied plomage in the males and a tree-nest-
ing habit. The last character limits their
nesting range to Tegions where trees ore
large enough to afford them nesting sites.

The American golden-eve’s brodding
range faollows the tree imit of the subarctic
toredt and extends =outh (o =mithern British
Columbin and east through the northern
tier of States to Mame. lis winter range
is poverned by the ability to find ice-free
witer, but on the Pacific coast it extends
to Haja California (see Plate X1).

Golden-eyes of both species are nntable
for the chiming music of their fight: this
whistling is peculiar to the old birds, espe-
cially the males, Younger: birds Hy. with
no more noise than other ducks,

They next In hallow trees and very aften
they have to go far from the nearest water
to find u zuitable hole. This entails a long
trarnp for the newly hatched brood, often
over rough ground, and these journeys are
frought with many dangers from predatory
irds and mammals,

Settlers in regions where golden-eves nest
are often surprized by fﬁnm coming down
their chimneys while searching for suitable
nesting hales; while in the ©Old Woeld the
habit = turned to account by putting up

nesting boxes and utilizing some of the egps
and  down,

As in all the members of this eroup, the
male polden-eve i= very much larger than
the female and weighs as much as two and
a half pounds in good condition.  Females
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vy be called sl mediom in L-um, with a
weight of one and a half po

Young males are Til!]-ﬂlffi-l.'. t-iﬂnking
birds and do oot acquire the IuIFI plumnage
until their second winter,

The golden-eyes of the Old World are
slightly smallér than the American sub-

specivs,
Barrow's Golden-Eye
(Crlauctometin ssiandics )

Barrow's golden-eye and the harlequin
duck are alike in possessing an  exiraor-
nary rapge. Both hrﬂf.'-d in leelnnd and
southern Greenland, and also in the Rocky
Mountains and the region foom these moun-
tains west to the Pacific, But their sum-
mer homes are almost or entirely deserted
in' winter, the ducks of the Iceland colony
being found along the northern American
coust from Newloundland to New England,
and those of the mobnthins wintering on
the Pacific coast (zee Mute XT1).

In the regions between these two colonjes
the spécies nre unkhown except for o very
occasional strageler,

Burrow's golden-eve i also notable in he-
ing a thoroughly distinct species which any
child could separate in the plumage of the
adult male, but the females and voune males
are almost mmdistinguishable from the Amer-
ian golden-eye. The shape of the bill,
which in Barrow's §s tapering, with a raized
nuil, is the infallible distinction.

In the interior of British Columbia Bar-
row's golden-eve i ;1 common bird, Every
pond in the rolling foothills has o pair or
mote, a8 soon as it = free from ice in
the spring. By early June the handsome
draokes hove returned 1o the seacoast {rom
whence they came, and soon after the fe-
males and their broods miay be seen. The
Intter are pitifully small as g rule. On their
journey from gome hollow tree, a long woay
buck in the wooded hills, they have hod to
run the gauntlet of various enemies.

Even when the lukelet is reached, their
troubles are nol over. Crows and misgpies
watch for every chance to get a duckling
eeparated from the mother, and the latier as
well as the young may fall victim to the red-
tailed hawks I'tETJﬂ,E in the neighborhood.

These hunt the ducks in exactly the same
nuuinet in which the bald eagle pets them
in their winter quarters—they follow the
cotirse of the diving birde while hovering
aver the victims and pick them up deftly as
they come to the surface,
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“Brogds™ of one are common and once
I saw a single young one attended by two
miothers, one a golden-eve and the other a
Buiilehend,

But for this incessant persecution Bar-
ow s dolden-cye would be a common
species, ns the birds have almost all left
for the salt water, where no one molests
them, before the opening of the shooting
SERSON,

A few Barrow’s goliden-eyes winter in
rapid water of mountain where
even an occasional old deake may be soen
at that season. These hirds seem o be
visiturs froun the northern mountain region
andl srrive inwinter after the resident birds
have left for the const.

Buffiehead
(Charitonedta alhenla )

The bufflehead 5 another duck that s
peculinr to North America and of an unigue
type. Like the golden-eves, its breeding
range iz poverned by the character of the
cointey that affords it nesting sites. This
is found from the Hudson Bay region
through the northern Canndisn Provinces
to Alaska and south in the mountains o
notthern Californin.  In winter it extends
to Florida and Mexica: also, as a stengpler,
io Bering Tsland, Hawaii, pnd the British
Isles (see Plie XT).

Buffieheads, or “batterballs)’” as they arve
usually called, have o reputation for diving
“at the fMash,” which does not seem to be
warranted when they are compared to other
diving cucks. (Md-squaws and harleguins
have always degmed to me to be quicker.

At their nesting grounds they mre more
than usually engaging; even while the males
are still displaying to attrict the femnles,
the latter are apt to fly off in search of &
nesting hole.  These, in my own experience,
are invariably the pest holes of the ficker,
which run between three inches and three
and three quarters inches in diameter,

In selécting the hole, the little féemale
clings to the edge like a woodpecker and
peers into the depths of the cavity, The
ivory-colored eggs are laid on the chips at
the bottom of the hole and later a mass of
white down s added, Several times 1 have
sawed out the hole with o kevhole saw right
diown to the sitting bird, and on lifting out
ﬂ'u:' frimt the little duck would be disclosed

%L:lmg in the snowy pufl of down,

the gnlden-eyes, the female is much

smaller than the male, The latler can be

alo

classed] as small, weighing about a3 pound
and o quarter, but the tiny female weighs
less than a pound.

Harlequin
C Mistrromnicns  frestripnican )

The harlequin has been divided into an
eastern and a westérn subspecies. but the
distingtion is barely recognizable. Under
“Barrows Golden- Ej'e allusiion has already
been mude to its. EILI‘HJJI‘LiimI. distribution.
Harlequins are  excep ly  mantime
ducks, frequenting ﬂl: nutfr reefs,  Here
they Teed m the tumbling suri, climb out
un the rocks to rest, and rin nimbly to
their topmost peaks. 1L i8 exceptional to
see them in qoiet inlets or bays in the winter
(a0 Plole X1),

When the spring is well advanced, harle-
quins appear on the mountiin lokes of the
interior; from Alaska to Cafifornia, and
nscend the rivers until these become foam-
ing torrents of zlacial water. Here is their
summier hotne, and they find the turmotl of
these cascades as easy to negotiate as the
breikers of the storm-beaten coast,

Az sonmt as the epgs are lald the males
desert the females and reappear on the sea-
codst, often hunelreds of miles {rom their

quarters. Here they malt their
striking. plumage to one that resembles the
female dress, hecoming flightless as the wing
lmlhnr-s arg shed.  Flocks of these Yilap-
pers” may be observed, yiving rise to the
stories of young broods on salt water,

Females and young follow in the early
fall as soon as the young can fly, and at only
a few points can the harleguin be seen
throughout the winter anywhere In the in-
teErine.

The nest is made in a cliff, steep bank, or
lovg Jam.

The harlequin s a small medium duck,
about the same sizge as an old-=squaw, anid
like that duck the sexes do not differ muoch
in size, being about a pound and a half in
weight when in good condition.

Old-Squaw
(Clamgula hivemalis)

The old-squaw, or long-tailed duck, is o
circumpalar species, being found without
varigtion in the northern portions of both
hemispheres. In America it breeds on all
the Arctic tundras from Atlantic to Pacific
and south alone the mountain ranges into
cxtreme northern British 'Columbia. In
winter it can be found at times as far south
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as Californin and Florida on the seaconsts
and many winter on the Great Lakes (see
Plate X11).

Here they are caught at times in oets
st in deep water for ciscos, a spocies of
herring. In 1917 Mr, W, E. Saunders,
investigating reports of large numbers being
catght and utifized for fertilizer, found o
one factory 12 tons of these ducks, esti-
mated at 1,500 birds to the ton.

On the Pacific coast the old-squaw is de-
creasing euch vear, Not more than 10 per
cent of their lormer abundance can be found
on the waters around Vancouver Island, and
no cause,. such as the catastrophe of the
Great Lakes, is apparent. As it s never
hunted in these regions by man, the Joss
miust ocour af the nesting grounds and moy
be caused by loons,

The old-aquaw is & vivacious dock, both
when swimming and in fight. On the water
the tail is carried low; when feeding, often
dragring on the surface; bt when courting
and displaying, it 5 held almost erect and
the male then presents a beautiful appesir-
ance. Sitting lightly on the water, with head
held high, he utters his musical cry again
and ngain. This cry has been syllahifed in
tearly all its vernaculnr names and, ns Dr,
Phillips puts it, “more ink has been devoted
1o describing the call of the male than is
the case with any other duck.™

The call must be heard to be appreciated
fullv. 1t has the sweep of a caber in its
fingdl inflection and the emphasis on the
second syllable is the keynote. Probably
its New England mame gives the best idea
of this—"South-south-southerly.” The call
15 repwsted again and apgin on the wing,
and v Bight no duck can surpass the ald-
SOAW.

The short neck and long, pointed wings,
dark above and below, are the feld marks
that distinguish it. In flight the bird is im-
petucns, tilting from side to side, and as
erratic as a sandpiper or plover.

King FEider
(Samaterie spectabilis)

Fiders are specinlized sea ducks with pe-
culinrities of coloration common to all the
species that comprise the group. The
drakes have black or dark underparts with
the back mostiv white, and all have more
or less “eider green” on the head. The fe-
males are handsomely marked and supgest
the caloration of awme of the larger species
of grouse. Both sexes have the tertinls, the
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basal flight feathers of the wing, strongly
sickle-shaped.  Except for one species, (hey
are all large to extra large-sized ducks (see
Plate XI1).

The king edder s of circumpolar distribu-
tion, nesting along the Arctic coasts of hoth
hemispheres and wintering for the st
part along our northern shores, O all the
itlers it is the one that is most Hkely to
be taken south of its natural range as a
strageler, and his tumed up as far south as
California, Georgin, and some of the Cen-
tral States, as well as frequently on the
Gireat Lakes,

The keeldike erection on the forehead
at the base of the bill in the male s 0 seq-
sonal adomment, shrinking materially at
the ¢lose of the breeding season when the
drakes go ipto eclipse, and assuming its
fullest expansion only as the noptial season
returns.,

This eider i2 a very lorge duck; although
¢omsiderably smalfler than the Pacific and
American species.

American Eider
{ Somaleria mollizsima dresseri)

The American eider, a subspecies of the
eldder of the Old World, nests {rom the south-
ern portion of Hudson Bay and Labrador
sotth to the coust of Maine, In winter it
is found but little south of its summer
range, rarely as far south as Virginia (see
Mate XIT).

Like all the eiders, thiz is very much of
a sen duck and, like the harleguin, it fre-
quents the outer réefs aml rocky stretches
of storm-heaten const.  The [ood i almost
entirely shellfish and the flesh of all eiders
i= stronye and rank in consequence, '
are now protected of all times in the U nited
States: and Canada, except on the Arctic
copsts,

Eiders are among the best known of
diocks, owing to the quabity and commer-
clalization of their down., On parts of the
Cannidinn enast this is affording a considier-
able revenve and eventually the “farming”
of the birds will be as carefully systematized
as it 15 i Iceland. There the protection of
centuries has produced & semi-domesticated
condition where the ducks have nesting
places made for them, sometimes even inside
the homes of the people, who take the first
lavings and the down.

The spring notes of the male are a musi-
cal cooing, but without the resonance of
voice that is found in the old-squaw.,
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Omne of the largest of ducks, the American
eider will weigh fve to Gve and a hali
pounds when fot.

In Greenland, northern Labrador, and
wesl to the northern Arctic isiands, o closely
allied subspecies occurs—the northern eider,
Somaterivc mollissima borealls,  differing
mainly in bill characters. This form &
iound nssociated with the resident Ameri-
can c¢lifers in winter as far south as Can-

necticut,
Pacific Eider
{ Smaleria V-migra )
This, the lorgest of North American

ducks, replaces the species mallissima on the
western Arclic coasts of America and the
eastern jon of Siberin, also nesting on
the Aleutinn Islands and the Alaska l'en-
imsalon.  On sccount of its range along the
Arctic coust, it = very likely to occur in
winter in the interior of America and has
alreidy been taken twice in Manitoba.

T]JE principal mark of distinction from
the eiders of the Atlantic is the conspicuous
black V, point foremost, on the white throat
of the male, from which it gets its sclentific
name (see Plate XTIT).

In habits it does not differ from the
Atlantic species, but no attempt has been
made to commercinlize its down prodoct.
Larze numbers are shot by the Eskimos for
food, even in the spring, but it still persisis
in vost numbers in its Arctic habitut

| citn find no record of 12 weight, but as
it is considerably larger than the Atlantic
spegies, this must be in the neighborhiood of
sin protnds.

Spectacled Eider
(drctemetta fischers)

Mo hird or mammal hettor deserves s
commisn name than the spectacled eider,
the eves in the male bweing surrounded by
short, velvety [eéathers with a black rim
arouynd the outer edges of these circular
patches, Even in the female these “spec-
tacles” mre defined m lght-colored patches
around the eves (see Plate XITEY.

A duck with a very restricted range, the
spectacled eider breeds nlong the Arctic
comst  from Point Barrow  westward s
down the coa=t of Bering Sea ta tht- mauth
pf the Kuskokwim River. Ewven in winter
it is ool found much 1o the south of this
region,  In Siberia it 35 found west to the
Lena River,

The spectached eider feeds in shallowor

323

water than do mest eiders and is said to
dabble or “tip op"” like suriace-feeding
ducks n some extent.

Although a large duck, it s smaller than
any al the preceding species of eiders.

Steller’s Eider
(Polvsticta stcller: |

The smallest of the eiders, this species is
of the same proportionate size to the larger
species that a téal 5w a mallard.

In northwestern America Steller’s: eider
nests throughout the same restricted ares
as the spectacted eider, but i=s found much
farther along the Siberian coast than that
speCies. In winter it is found as far south
as the Kurile Islands and esstward to
northern Norway, It may even nest in the
latter region (see Plate X11T).

Steller’s eider is m trim duck with little
of the heavy appearance of other ejders,
and the shape of the bill supgests that of
the extinct Labroder duck (p. 456). But
the coloration is essentially that of an eider
and the sickle-shaped tertials are similar.

It t= a frequenter of rocky shores and
seels ity food in deep water, olten in com-
pany with harlequins and old-squaws.

On the wing it is very swift, as might be
guessed from its long wings which whistle
likke: a golden-eye's,

White-Winged Scoter
( Melanitte deplamdi)

Scoters are sea ducks of In iz and
dark coloration, black in the males and dark
brown in the females, They are not con-
fined to =alt water but require laroe bodies
of deep watér for their inland homes. Five
gpecies are found throughout the Northern
Hemisphere, of which thiee are North
Amwrican (see Plate XIV).

The white-winged scoter is represented
in eastern Asia by n closely allied sub-
species, the Asiatic velvet I-'u:-trl,utr and in
Europe by the Furopean velvet scoter,
Melunette fusea; the Intter hus mmrmi in
Greenlund, The white-winged scoter is the
commonest of the three American species
It mests from Alaska to Ungava Bay_ sooth
to North Dinkota and the f-ulf of St. Law-
rence.  In winter it is found in large num-
bers along both coasts south to South Caro-
ling. and Baja California, on the Great
Liakes and many inland bodies of water.

O the Atlantic coast the “while-wingod
corit” & hunted tn some extent, but on the

acific it s rightly regavded a< unfit for
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He clings to the dead branch just below his less showy spouse, while another paee Hies aboes them,
Trae 1o their aarme, (hey Giten wantiler mhto the woods, Tar Irom wiater, W eat smsects of swallow deorn:
wlhole., ThHetr nest s ima hallow tree, ar even i a larmer’s haviodt, amd thesr nymbers are inereasing .
thanks (o proftection,  From the Soath come the |-Lr'i__--:r-|_r;=-1_-||' g brogdewinged tree duocks (hlack-
bellted, extreme mght: ulvous, leit and flvmg above), The sleck amd elegint Babamia duck (Tower

refnter) occasionally regchos Anierienn shores,
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food even by the coast Indians, who have a
decided penchant for the kot gort, The
latter eat gulls, guillemots, and even eagles,
but as for a scater; “too much smellum in-
side,” o= an old Haida told me. Around
the whirves of muany Pacific ports these
scoters can be seen diving alimz the plles
beneath one's feet and they sre equally at
home in the surf of some wind-swept shore-
line.

It i= n fine =jzht o see the overland mi-
gration of these birds when on their way to
their nesting grounds. 1 have often been
mn the line of their flight from the Puget
Sound region to the valley of the Mackenzie
River. Often they will rest at some deep
waler like en route, fock after Rock pour-
ing in from high in the air until thoosands
are bedded down, every bird with its bill
buried in the feathers of the back and actu-
ally fast asleep. They never feed under
such conditions, but continue their fight
a day or two later. Resuoming their journey,
Hocks get up separately, osually just after
sunset, and indulge in a sort of march, the
spparate flocks passing and repassing in all
directipns until at last, having acquired
the requisite altitude, they all move off to
the northeast in wavering lines high over the
mountam tops

The males return by the same route in
small flocks often as edrly as the first week
in July, the females and young following
about three months later,

White-wings are the largest of the scoters.
A big male will weigh as much as four and
three-quarters pounds, the females o full
potind jess,

Surf Scoter
( Melanutta porspicillata )

The surf scoter s much the smallest of
the three scoters. lis range is almost ex-
actly the same as that of the white-winged
eoler, the nesting range not quite so far
sotth—extreme northern British Columbia,
the northern section of the Prairie Prov-
incez to James Bav and the Guli of 51,
Lawrence (see Plate XTV).

It i= outnumbered by its larger congener
in all its winter resorts and is quitescarce in
the interior lakes.

Inactions and hahits it s bat little differ-
ent from the white-wing, being the same
low-flying, clumsy-rising duck. Tts most
striking characteristic is the deep whistling
of the wings, which |s made only when the
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bird is risng and again for a few strokes
belore alight

Of American ducks anly the two species
of polden-eyes, the present species and Stel-
ler's vider, make this musical neise with
their wings, and it is pronounced only i the
case of adult birds.

Surf scoters of all ages can be distin-
guished from all other ducks in lite by their
action when alighting, As the hird touches
the water, the wings are extended upward

and held so, as the body plows through the

water to g standstill,

The eclipse present in nearly all northern
ducks is absent in all the scoters. In the
surf scoter the white patch on the nape of
the neck i3 deciduous and fallz out, leaving
o smooth, black-Tfeathered surface during
the late strmmier months, Much care should
be exercised in identifying the species of

2coters by the white head markings, espe-

rietl[:}r in the case of females and voung
birds.

The surf scoter can be called a large duck,
miles weishing a2 much as three pounds,
Females are very much smaller and should
be clissed as medium in size, welithing
about two pounds.

American Scoter
{ Oidemia americana )

The range of this scoter is very northern
in the breeding season, when it is found
from eastern Siberin along the Arctic coast
of America to Newloundland., In winter
it iz found on both coasts and also on the
Grreat Lakes (zee Plate X1V ).

My own experience with the American
scoter 12 limited to the Pacific portion of
its range, where 1 have found it Lo be abso-
lutely and exclusively maritime, all the so-
called records of the species from. inlamd
localities proving to be merely all-black
specimens of the surf scoter, a common con-
dition in the late summer.

In life the American scoter is an utterly
different duck from the other two species.
Like the barleguin, it loves the exposed
rocky points and bheaches, rarely seeking
shelter even in exceptional weather, Also,
like the harlequin, it = an active, restless
duck, much given to rambling Mights. In
fine weather the males. often four ar five to
each female, pursue and surround the latter
like a bodvguard. These flights are more
common in fine, calm weather, when num-
bers of little purties may be seen turning
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and twisting in the air, to retorn eventually
to the starting point.  The call of the male
i5 musical, with n mournful and haunting
cadence, and 15 uttered continually bath on
the wing uand in the water, even sometines
when conditions are stormy.

Much has been written as to how to
distinguish the scoters in life by the char-
pcter of the white markings, but to anyone
who Knows the Amerlcan scoter it stands
out from the others by the carriage of the
head when on the water. This is held high,
as i rule, the kil always horizontal or even
tipped up, never deflected downwards, as
in the surf and white-winged scolers, Cn
the wing the American scoter has o much
aner dight, the underside of the Night feath-
ers showing silvery in both sexes.

The American seoter is o large, heavy
duck, males weighing three pounds or even
mare, the female about two and a half.

Hooded Merganser
( Lopdeod vies etcallatuy )

This 5 another duck peculinr to Naorth
America, although, like some others, it has
oecurred as a strageler in Europe.  The
hooded merganser's range is o rather south-
erly ome. as it nests in nearly all the States
that provide it the requiremenits of hollow
trees. north to northern British Columbia
and the wooded portions of the Prairie Prov-
inces, while in the East it does not nest
north of southern Ontario and New Bruns-
witk, In winter it may be found as far
south as Mexico and north to southern
British Columbin (see Plate XV).

Its range and requirements very closely
parallel those of the wood dock, and, like
that species, it loves the wooded ponds and
winding, slow-running streams in prefer-
ence to large bodies of water, Ttz safety
must suffer from such an environment and
its nmumbers certainly do show a decrease,
but how much this is due to the clearing
away of the timber aIr:lnq the streams it
loves and to the decrease in 1|-|-_1:ng facili-
ties it is hard to say, Certainly it is able 1o
toke care of itself under the mist danger-
ous conditions, and very few adult birds,
especially males, are shot.

The nest is in a hollow tree, usually very
close to water, and the eges dare uniguoe
ameang those of American ducks, biring very
round, of an ivory-while color, with the shell

very thick. The downy young are unlike
those of any other duck.

The beautiful fattened crest of the male
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hooded merganser is only rately displiyed
in all its I:H'Jlut.].': When feeding it iz foldid
down, und in fight theve is never the slight-
est indication of i1, the head being held
stroight out like a slender stick, while the
small wings move with great rapidity, giv-
ing an appearance of speed even in excess
of the really rapid rate that it achieves.
There iz not much differénce in the size
of the sexes, and thizs merganger may be
clazsed a5 a small duck of a little more than

ane pound in weight.

American Merganser
( Mergus mergansor americanis )

This 8 the lirgest of the mergansers, or
“spwhills,” and it has a wide distribution
in North America, ftom Alaskn to New-
foundland in summer, and south in the
mountains o Californin and New Mexico
in winter, wherever open waler and food
conditions are to be found (see Plate XV).

A line of these handsome birds resting at
the water's edge along =ome gravel bar 15 4
beautiful dight. The sun refiected from the
water on the deep cream of their breasts
makes them glow like gold, showing off the
cotnl red of Ltheir feet.

Just how much damage they may do to
game Hzh is dependent on locul conditions;
where coarse fish abound, | do not
bother trout moch, and where bullheads are
plentiful on the spawning beds of trout and
salman, the menzanser is a positive benefnt,
But where trout and small salmon are the
principal fish inhabiting a stream, the pres-
ence of suwhills s disastrons, as their vorac-
ity means the destruction of large numbers
uf ir nnd larger fish,

g' American merganser usually nests
in hollow trees. but where these are not
available the nest may be umder rocks or
in ¢hiffs. A pretiy sight that [ once saw
wns the spectacle of two females sitting
on nests in clefts on opposite sides of o
cave, their white ching showing above &
mass of white down. The following season
they were absent, a3 one Of the clefts was
occupied by a horned owl with one large
voungster,

The American merganser 2 4 vory large-
sized duck, The male will weigh four
perinds, the female about half a pound less,

Red-Breasted Merganser
( Meorgus serralor )

The red-breasted merganser has a more
northern range than the other two sawhills,
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SUNFACE-FIEOING DUCKS

"STAND ON THEIR HIEADSE PO THEIR

I lieslng '-||||| by Ceerier Slidemo. Tl

DM NER

To roich the sweculent morseds of aguathe life ont the bottom, the pintadls, despite their lone
necs, Bave (o "tp up,” as do the mallards and Wack ducks feeding with them in the shallow waters
of Currituck Sound, North. Cerolina (s Coloe Plates N and V115,

and it may be called an Arctic =pecies, in
summer breeding along the northern rim of
hoth the Dld and New Worlds and south in
America to Michigan and Maine, T have
never Soen [t mestine in southern British
Columbia, many af the so-called records
Being the result of mistdentification, but on
the Queen Charlotte Islands and northward
along the coast it gradually replaces the
American merganset, In winter it reaches
the southernmost States and Mexico (see
Hiate X¥).

The red-bieasted merganser i3 much
more maritime than the larger specles and
at the proper season attends the spawn-
ing of the herring schools as s chief object
in life. As soon as the wireless of the
seit fowl tells of the spawning in some bay,
all the mergansers nre headed for that
locality until thousands are  congested
ibove the doomed fish., To see the tur-
moil of sea birds on such occasiona i3 to
wonder that any of the herring or their
eres survive after the first onshioght,

sulls penerally are the first to locnte
the feast; mergansers are soon on the spaot,
followed Ly murres, guillemots, and three
species of loons; grebes (Holboell's gnd

western ) and cormorants of severnl species
are the last to arrive. To see the larpe
loons arriving, Aving straight and swift,
low over the water and hurling themselves
headioremost into the melee, cavses one to
wonider that birds as well a5 hérring are
not killed,

Females of the American and red-hreasted
mergansers are very much alike, but in the
flesh are easily distinguished by their build
and weight. The red-breasted merpnnser
I a much szmaller bird, being slender in
shape. Males will weigh 2 little Jess than
three pounds, females shout two and a half
pounds,

Fulvous Tree Duck
( Denidrocyena bicolor helva)

Tree ducks, vsually known to gunners
ns “fiddler docks,” are lone-legped and
broad-winged, with a very erect carringe
when standing (zee Plate XV1).

The flight is unducklike, and their ample
wings, dark both above and below in the
present species, are moved slowly while thelr
lomg legs tratl behind.

The fulvous tree diuck: possesses the most
extracrdmary range of any species of bird,
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being found in five widely separated “colo-
nies'”: India, eastern Africa, including Mad-
agascar, southeastern South America, north-
ern South America, and northern Mexico to
Californin and southeastern Texas,

In the Inst area, it is fairly common in
the San Joaguin Valley, arriving early in
April. The majority leave for the scuth
before the duck-shooting season opens, in

October.  Stragplers have occurred as far

north a3 British Columbia.

A medinm-sized duck with rather goose-
like habits, the fulvous tree duck: is notable
for the enormous numbers of eges o be

found m one of their nests, thirty or more,
probably the product of several females.
In Californin the nests are wlwavs on the
groumd, but in their more southern colonies
they nest in hollow trees at times,

Tree ducks are of a retiring digposition
and very nocturnal in their feeding. Often
the unly evidence of their présence is the
whispering whistle of their cry as they pass
overhead in the darkness,

Black-Bellied Tree Duck
( Dendfrocyena awtumnalis autumnalis)

The only region within the United States
where this duck may be found is the coastal
strip of the Gulf of Mexico, from Corpus
Christi southward. 1t is more common In
Mexico and has occurred as a strazgler in
Arizona and California {see Plate XV1).

The black-bellied tree duck s arboreal
i its habits, perching freely, and its nest =
always in the hollow of a ree.

There s a conspicuons white patch on the
forward portion of the wing :lhmf. but the
wing shows all black from below in Gight,

Wood Duck
{ Aix sponsa )

No duck has such nn msthebic appeal as
the wood duck. The plumage of the male
is usunlly described as “gorgeous,” but this
does not do justice to its combination’ of
delicate vermiculations and bold slashes of
white against a rich, dark background (see
Plate XVI). And it is essentially and
wholly an American duck, with no relatives
sgve the still more strikingly garbed man-
darin diuck of Asia.

It iz dispersed throughout the southern
Canadian Provinces and all of the United
States south into Mexico wherever the com-
hination of water, woonds, and hollow trees
affords it a home,

A Tong period of protection throughout
the United States and Canada has brought
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about a fine recovery from its former pre-
carious stnte, and it is now a common bird
wherever conditioms are favorable. The
essentinl requizite is a good supply of hol-
low trees in which it may nest.

In the valley of the lower Fraser River,
flocks of a thousand birds or more have
been seen In recent years; and [ shall never
forget a residence during the winter months
at a point in the interior of California where
winding sloughs bordered by oaks and wil-
lows afiorded it both shelter and food. |
knew that the wood duck was a logquacious
bire for a duck, but had not any-
thing like the chorus of squeals and clucks
that reachid me Lhmugh my open window
all night long! The birds were attracted by
the acorps, many of them two inches long,
with one end of exceeding sharpmess, that
were dropping into the water from the over-
hanging boughs,

These were swallowed whole, and it would
he difficult to conceive of a more indigestible
food.

In this sume locality, Mr, Joseph Dizon
made careful investigation of how the young
reached the water from their hollow-tree
nests,  No evidence of their being carried
or assisted by the mother was observed.
They simply planed down by themselves,
tiny wings and feet extended, in response to
the call of the mother from the nearest
water, The movement was so rapid that
the camera could record only a little meteor-
like blur,

Woond ducks in flight look somewhat like
baldpates, the size and white lower surface
heing similar. The distinctive marks are
the dr.ult breast, wings, and tail, the latter
beinig hir;.u' for a duck, and, above all. the
down-turned bill, not pointed forward as in
# baldpate.

Bahama Duck
(Pafla bahamensis bakomensis)

Sometimes known a% the “Bahama pin-
tail,” this duck owes itz inclusion in our list
to casual records in Florida and Wisconsin,
It should occur more frequently, as it is
common on the near-by Elands that give
it its name, as well 85 in most of the West
Indian region (see Plate XV1).

The sexes are similar, and it gives the
impression of sleekness and elegance, a
graceful mover both on land and water.
The tail has not the long central feathers
of the pintail, but looks a5 if it had been
whittled to & point from a plece of soft
pine.
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THE WATCH OF RAILROAD ACCURACY
NOW MEETS THE TEST OF THE SHIES !

FROM JULY HEAT OF EARTH TO 57°
BELOW ZERO AT TWELVE MILES UP
HAMILTON ACCURACY IS UNFAILING

The Homilton waes the officiu] watch of the latest flight to the
Stratosphere—the Nations]l Geogrophie Socety-U, 5. Army
Expedition. Ten Hamiltons rose with the grest balloon, One was
a part of the swinging speetrograph which was earried oulshdes
this gondoli, and which came to carth nuinjured. Inoa letter from
the famous Bawsch & Lomb Optical Co.,, Hochester, N, Y.,
appears the following statement:

*Tlis |-.E;ll:-|.'1I.'l-l;_.‘,:l'l:l]llj+ priile 1o pecied the Ty ifis-
tribution of sunlight in upper regions, was provided
with one of the Hamilton woatches o record G
on Lhe ilm which carried the records. This watch
winrkeal :||-|'1'I:ﬁ'Ll_1.' all durme the flight with tempirs-
tures W 57 degrees: centigrade below zero, W lhen
the instrument landed, the wateh was in perfeotl run-
mng copdition and no tume lag comalid e motieed.™

Trustweoerthy Hamiltons were also integral purts of the cosmie
ray detector and aerial cameras, whose film records provided
additional wital pesesreh data, Wherever socurate Hime- -kreping
18 revpuired, the Homilton Wateh may wsually be found, Ask your
feweler Lo show you the Humilton, Mansy models of beauty aml
distinetiom from §45 to 500 for men and women—pocket, strap
and wrist. lllustroted folder picturing lutest models gladly sent
upon request. Hamilton Wateh Company, 862 Columbia Avenue,
Lisneastier, I"enna,

—|.J

THE TAKE.OFF [N THE HLACK
HI1LS OF SULUTH IDAKOTA

{Left) Tha ALCOT i Bt
isdel, 17 jeeele. MK filled gald, white
ur Eatural Tellirw. Leathier {aurwin) s
mlk ouwrl, E5E 54,

f kel The SO0 17 Jrrme o A haml-
s marw meadel dm DO BelRedd godls
wlingn o mabiral yellew. Wil rajsed
grild Bpers disl skiowin, §o0dL Widls

| imimbipiin oJzel, 17,54,

HAMILTON .

!'II:I";:" = }fr:".':'{)ﬂ:' (¥4 II,. rﬁﬂ'q i .'"i‘..-':".n"f'u"r‘r_-" I{"J"f'n" il



i S

- D{:J{ir.mj b:r'r. fi}[/q{i (e P Lmu.e.?

THIS ONE TOURS THE WORLD!

F‘ #...-I -

-

gl LT

Euwmpress-Britain

WORLD CRUISE

Take an aparmment. home, nexts W onter, on the Ewrpiress uf

Britare, Live in holidey comfort. Buot mude sbe sierfd
ponr fiaygresmd | The Emprear of Bretam will ke you to
the warld's most romantic pors, and wait whiles yoo

gour the lands bebiind chem,

And what a home to live in] This sbip of chigr is twice
the sire of any ocher world cruise liner, Apartment are
spacions, gty beantifully appointed. 709 hawe privote
baths. Salons and lounges are magnrheent, designed
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THE FIVE-PASSENGER CONVERTIBLE SERAN-PHNAETON

The LINCOLN

't 1% no coincidence that next to many a '-j'l“rL!-Jiln.I.ll.:'- affection for hiz horses is his |H‘illt‘ i
the car he drives, Coursge, endurance, power, speed in the one bave their almest animate

coutiterpart in the other. The congquests ol the Lincoln are decisive. A college stodent

driving steadily from Pittsburgh to Denver . . . a citimen of Michigan who has speat on
replacemonts less than 100 in 79000 miles . . . o Florida business man purchasing his
¢ighth Lincoln in preference to an airplane . . . to these people, and to owners every-
where, the Lincoln £5 as r_1r_'u_r|_'.- |4||'I'Fl|"|'|‘ A malor car as il 18 |.H.|.--ill']l' to build. The V-12
evlinder engine, developing 150 horsepower, Lincoln engineers declare  unsurpussed
by any they have thus far designed. Throughout, the car is a luxurions expression of

ideals honestly iulrrpr-r[m]. Two wheelbases—standard and custom-bmlt body types.



ENJOY NEW YORK \)

oo T Wlloed: woint of vic =5

oy

tand i oone of the towers: of The srthun The Waldarl, and vou iret part
Waldorf-Astorin and survey the New of it the moment von stop there. Peopls
York that hies within 4 few blocks of who muke news and history meet in

vou. Fiith Avenue, humming with sinart the lobbies, the ballrooms, the restan-

I:--I.i-l- <L ['.|'--_' LR .ty wikh ;E- !!|| ---!|::-_.I_I-r.:'|-5':|' |'..-i | E= W --'I --_I.. ii.l"'ll
atees wiid amusements. Park Avenus uver the om of voor eocktail elas
Wadison Avenue, snd uptown to Lentri “ow Yotk that amuse New Y ork

Fark. The New York of clubs, art gal st Thatiers meets there, Thos, even
leries, museums. churches. But th vour briefest Waldord-Astorin vislt s

ather New York that interests you e ompletely stumulating and enjovable,

” .'.'.’.-'__,I'-sr .'I||I|'r i lf.l'.'..'r.f _II-JI-'le'-' ,|I|I' 1'-' i ﬁ i .'I. '."i-'.'l ||I||.' = |'|l|'.| |'Jl|l l|II_'I.','| 4 "I.'I ||II|'|'| Fiest

THE WALDORF-ASTORIA

PARK AVEMUE - 4%TH TO 580TH STREETS «- NEW YORK
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Thonss I Parkinson, Pre -
W3 Seventh Avenoe, New York, N Y.

I wm inderested 1o providing an income for my family,

E Rimdly mail explanatory booklet

P OSAME

: ATIDRESS

Eaguitulde agenis

strnrphciiar ety e THE EQUITABLE

i Lheindividual, Thatis what is mesid FAIR — JUST
by the Equitahile Case Method,

Equitahle agent study you L“:E ﬂEEUHAHcE

needs amd recommmd o definite plan,

oty lons (o il e specilic pesds

| Tho EQUITABLE Life Assuranne Society of the 1.5 | _ SOCIETY

—but she can’t hive
On a mere pedesta_l_

American men have long enjoyed the reputation
of being devoted hugbands, But any wife, and
especially a mother of growing children, needs
more substantial support than a pedestal ol
adoration,

Some men lavish evervthing upon their fam-
iies by hiving might up to the lumil of eurrent
income, making relatively little provision for
the future.

A maore '|I]'.:-:||_'|;,-|'._|']_ devotion combines the right
grnonint l_u|1=_;5:1~5|1-:1i||-__r; in the present with e LI['il_':-
for the future,

The Equitable offers an ideal plan under
which both objectives can be accomplished —
anid for comparatively small outlay.

Write {for imformation about this easy way to
make sure that your wife will not have to battle
the world sinele-handed.

SECURITY = FEACE OF MIND

MUTUAL = COQPERATIVE

OF THE U.S.

NATIOM-WIDE SERVICE



"BOTH wooken coso...

THE DAY THEY WERE PAI

‘_ BUT COMPARE __..-""f_ WITH THE ONE THAT
THE “CHEAP"” PAINT JOB NOW WAS DONE WITH DUTCH BOY

HE DAY it was painted the "l'hr'n.[l" ks bisoksed
pretty good. And s price Iooked good, too, 1t
was less than the Duleh Boy job next door.

: "
Bul nmow alter ondy 145 vears the " Genp. palnt s

all r|1r-lll;__-'!'!|. [ 5S¢ the elose-up |.'!||-.1.| at the right), - s W

Compare Ulels with the Dateh oy job after 8 years, Eﬂ!ﬂ:::#ﬂﬁ.r;ﬂﬁ::ﬁ
Duteh Boy does not erick and seale, b resisis the ru::};zrmm;ﬂ:ﬂ?ﬁ{{,h
weathet . o o wears down stublsrnly sy ;__r_r.'lu'l..ll.| ehalle- oozt arhtioe il ey

ing, which leaves s smouth, anhroken surface that

needd fo Durning wied serapinge st repaint time
Avure voursell a [ it wily thiat s gosd foF velrs,

Call in 2 Duteh Boy painter. . . a4 eraftaman who i es

Duteh Boy (o meet the requirements of your job nod

bitits lils piint Lo the exact o liap vou speecily, DUTCH l'ﬁ'l" [ oo h"‘_,:ﬁ

Aouse, pame cify oy “ekeap™
phove, Paind afill pood, after 5
weird. Coal JIEF. . orF BB a peur.

Mo e lerows juibEmd like n [er e,
*The Houue Wel.ave rll.rl ks helpful and useful.
mend for it loday. Addpess

Dept. 143, nearestbranch. |5 -'-—'3"-..-.-_1_':.}—.*

NATIONAL LEAD COMPANRY

EII |'|1.=l:-:-.h:i'|-hl-l. "'l-"-u"l':"- '-|llI'l-h:l--ihl_l"‘l'hra-.'-ll"l"i -l
= - 'y |
g DUTCH BOY WHITE-LEAD =i mmn a5 e tvae
.r = | ||I‘J -I-I San Fremnsco Maisonal: Dosiom

I:J||||l
‘ﬂl Gtﬁﬂtf pﬂu‘."-ﬂ.ffd’ (FBZ:";E'.'! ﬁﬂm ﬁ II;_."::I'."I“":: :”"!:l'ul:;ﬂll Jllall-l.-.nl'r:ll::::l:;:l:l '.!-Tl:':l'?.

Lowaa & Hess, G, Widssmor HElg , Philadelplis.




FIRST CLASS

Go os you please . ..
stopover nos you thoose!

E.!'lillllll 7]

L |.||| Fi ey L, (e |'5"'|!':' S E

gHiTe Alesanidrs -, o Goepod, Marsemiios
Presud
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o mncther of thess
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Cainal. 1o Califerma ATt [T
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vin Ilnvans and the Ponsoa

wvaih Hoawai nmd

surisbiir Howte "ofF via the =il Wit A i1 ] Bl miil

i the Uriesl il o, Turtmmstaly Groom Manila

Fomnd the World

Actomllv, vodd may farele the =liks v msoee tian

104 e (85 daye if yvoo of Aierica Dy e

Dip veud mayv take the Rdl two years to wheah vour
ncket entitles oo, traveling a2 freely, almosp, as )i

VO TTay .'l.' I O R T i O LR W 11

Prosident Laners are g, stoooth sailome - Dijer
lax rresas wral sy fuvaries with travelars evirvs

ROUND ruc WORLD

'--l----.|'.' ITH TEENy @0

winl hork

where, Your stiteroam will be outsade (every ane is),

laege soid airy . owith deep-sprineed mdern  Beds

Menus are exoell

d nred vored by grodecd thmnges from

fhesn hiners tourh |-l||l|l rooiE are
nerple, decks spacious . . anild eveey Prosident Laner has

;.___.-||I-| WED W EEETER = ikl

Yuur own travel pment, o ooy of our offices [ Mow

Viek. Chicaso,

i a |
mraiile. man P raoncsco, Les Aneoles and

ieblie e firm ||.'|| e wiil D |'|.| pis Al v alff nlwse
b President Lanerzs, stopover costs anid expenses fog

ideenns Anil thn Il & I':"'i A |

v el vyiou1 oo of oiher

Ferandnnt Loner arip b iween Sew York Havana,

Paramna ain] Califormis and che peverse el B thee nen

II‘.i '|'|'II|| fL My T --I' YOALET a0 L] :II' HELLLE .

DOLLAR

Steamship Lines and
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annourced /935 wotld-wave

IT IS ONE THING
o gel...FOREIGN
STATIONS...AND

ANOTHER TO enjoy
THEINR FROGIRAMS

THORT WAVE brosdeasting in
b foreign connlries adds o thrill
ti radio that son don't waot 1o
mifes. Hut vou want more than
Wiat thrill when vou boy vour new
raidio. You want a rmlio that leis
vl @njoy forcign programs= Yoo
wanl an Altwaler Keal Radio,
lu the 27 new sels for 1905
four of which are shown an this

page—Alwaler hent gives vou
EVeTY Irr:rlnl--i.l i]ll]lr:n ermernl [hnl

iz kmown to radio seience—al prices thal make each et an out-
stapding value. Your desler will show voa athers: DC models,
gels for baltery ar 3 2-vaolt power, ALDC radio, Motor-car radio,
nod the marvelows new invenlion, Atwaler hent Tane-(:Matic
Hadii— prices range fromm 22050 s 21900 I:-I-}-_ja el Lo

change willioul nobice )

FUOR SHHORT-WAYE BEECEPTION, THE NFEW ATWATEN KENT

UM ETILETT

ANTENN A GBINEATEN

BLELRL RS DA K G RELRL SNy

MUISE AND [INCREASES VOLIME ON IHSTANT STATHNS,

ATWALTEHR KiNID

MANUFALTUREINGS: GO dPLNY ' A Jdieogter Kagd, Precedssai i

ALL-WAVE_Maisl 152
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51&“&“ [ndi s LSy
ALL'W.".'H'[—'lrull-l BTN LR :'rll1 ElEITE— l-_
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R price:
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hilecyolat 1o BB lurgacscles, W L, -wpemal tmn-

veg, wisusl shaluw buming, B-gang condesuser,

1L-snrhy tireh i 511#.5“ Lok, furiary

FOREIGN SHORT-WAVE ond BROAD-
CAST < Mumlal 204 (im Tromt mi kel —trighes
sageerhriered vias, hirars [nreigm oo, pleldiee;
gmidiewr, srrplans, denl el Amefdinnis figvmindi-ael

g, § nmarsehiy (= frum limih =il ptilass

SA9.90 (.o luctars
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DIRECTORY OF COLLEGES,

Boys’ Schools ‘ Vocational

FORK UNION ©0- * 120 °'' | AMERICAN ACADEMY OF

urwwitited,  BORE.  Buperiiisd madr. Preoem | DRAMATIC ARTS Forensn 18548 by
i .

|||||.|rp r '|||||F||.'.'.| .|||||;|_-I iy | 1""'l|I T I"r::|I||:.||'I.=I.r|I-I'|]_
Miusa- mekher Achipdicd, Nulmming Caiadnr, | They Foremeet ndddi iR Far  Thrubsaile TEslE g
Gr. I, ], Withar. Fark Utles Silliary Arsdesy, | Fall term npemd 4L 3L Catalig fruin Seefeiary.,
flax idil, Perk Unksm Ve s I71-), Canegie Hull, M. Y.

NEWYORK MILITARY /o0 n0 | ARTINSTITUTEor PITTSBURGH

. ; I T FoeEamrrres- g, Tidetrafion, Farhiiim Thoaesiing
AuDEMT E-_-E_I:H: EE';.&"’.:T.!.’iﬂ'{.,‘:".:.....'.'?:;_' | ||:.I|lr||'l Phestmaiinn, Lals drawiihe Palntlag s &
piiflant: dbamisline. supervised athietire, evdamer- | foa pedr: ssmraes, Low filllme, stafl ik, L

i ez ) Fg, Gem, Milten F. Davis, Livlar Expenrsi. Pk’ 'rn.!l_ll.h: ek kil
B ’.',l""l:“:_'“,_'.‘.::“ﬂ';,:ﬂ_H#_,_ o | 128 Btanwis SL, PN burgh P, WEllle Shiek. DHe.

LEWIS Hurm."*rlmmnﬁ N
’ HO O S T e,
Gll‘l!i, Sﬂhﬂﬂh -E:Fn_ LTI S0 TS .|1-trr.-.t|rr-'r~. nl l'l-l-"ll-l -II:-:rlr HJIIHLJ

plpgees gizrt Ol Je=. Calnlme ree. Liowls W el
Triinisg Selaala, Oev. AH G- 10, Whkinptes, O, C.

GULF-PARK COLLEGE 1.'3,,_:_-'::_5-,:,,]: 'PACKARD SCHOOL |1 **+:

i lptimrl  Bop
tipit Jenfar Daldlags Few ghrix # reier NlENDL Echo I IEeemmin Compbei= Ceprrdacial = Benrisl THILS R
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I 'H'H!luhl'ﬂ restaurani :lE'l'l'l J.I.:tLIII- | WLHRTY CarIret=
; home to your own Kitehen, Chnion Soup, as
vou like it—in all its mellowed slow-simmered
richoesa. Now you can serve onion soup ay
sratin—minutes after you've dectded you want il.
It is the newest and seventeenth variety of Heine
Home-Recipe Soups. Tender [resh onions are
eliced and pan-browned. They are then im.
mersed in a8 delectable broth—a broth brewed
from choice beef, delightfully seasoned as only
a mastor sonp chel can do It
Heinzg Onien Soup, as you like it, comes 1o you
ready to heat and serve. To serve it an !l”-'fi“-
merely heat, add teasied half rolls and cheese.
and plave under oven broiler for a few minutes.
"

Try this famous restaurant treat faithfully
duplicated by Heinz, Ask your grocer, &%

EiNZ

ONION
SOUP

HEINZ

ONION SOUP



The Atlantia Fleeta of the Cunard Line and tha
White Star Line were merged on July 1. The mom-

Lined Heet totals aver H16,000 vans: amd consists of: (T

BEEEWHLTIA AQUITANLL MLUDTTANLE #GEOPGIE TREMCOEI
MAITETED WIERD B EREG DTN T TR ETHIA

RO TID SCYTHIA &LBTETET LANCAETHEE "'l. CANIC
L:H WAL

M ARLY T -
BrANS  jiasmp GNuie CRaNL™ ATRi
ALBD " B4

e THEODU TONHE, MNUN BULDING

CUNARD WHITE STAR

FRAMCOMIA ARDUND-THE-WORLD CRUISE . ..
aigain to the South Seiz and Southern Hemisphera

. »on Pinernry that is sestful all the wav. 33
Porli . ... bver half not vistted by anvy ather
wurkd eruise . .. 100 dave Safls Trom New York
January 12 .. . [eomn Los Angelos Jamary 26

BIRECT TO FRANCE AND ENGLAND
Mujestic. . . Berengari, ., Acubbasia o O v pie. Sall
direct o Cherbourg. .. the shomest route (o Franoes
1.|'||'r|~'l'1“.“"}'.'.!|:_|r||p||1||.r'lr"i!.-.-lil"':-|1'rl:-:|1 w100k
oo+ Auitnnin Dot 3, Oct24. . . Olympie Oet. 5, Oet.
20, .. Berengaria Oct. 10, Ot 31, Majestie Cet, 12

® CUNARD WHITE STAR LIMITED NOW OPERATES THE LARGEST



LIMITED

SUNSHINE CRUISES ., . Cunard White Swr will
ppain provide an outstanding program of their
fimods Sunahine Craises this winler ta West
Indies, Meditetranean, ete, Early spplivation
for best accommaodations s recommended.

- _ LNARD AND WHITE STAR
m are now one. A story of the

¥ :g. son which = the ]:'::-tuurf af
Britain. Forseamen founded
this island L'_it!guhml. Ships
were “The wooden walls of
England™, . . far-flung
bondaries which fosters]
inchustry and  commeree (o
keep step with empire, Life was inextricably
benmd i with the peeds of England's growth
over the seven seas . .. the best of the land went
into her ships, the best of her men to man them.
And throughout the lust century almost the whaole
story of Britoin on the scas is the history of the
paraflel development of Cunard and White Star,
Together they have pone forward, participating
alike in a tradition of slops and seamen which
has beoome almost synonymous with the record
of nohievement in oceoan ?.mn:-]nurtutimt a5 ‘wa
know it today. And now Cundrd and White Star
BETE® WREILS i[l f.l:ll'-r- .[Tl‘l‘ir Ll]lj'”]j ].II'J".JI]_I.;"-" i[!t'n' I'“'fiul.'ll__rl
what is [-].r far the Frodates] Heet on the Atlantic—
616,000 tons—with the world's two larpest ves.
:":I':I_"' &5 ﬂﬂg‘."'.[]EIl"'_ I]-.I.]l"'.'rﬂ o=l resoiifres I:Hl!h“:r ke
manggement are immediately sgnificant 1o, the
traveller and shipper. But there is another signif
jrance that lies behind the veil of statisties. The
British trudition uf.-:-r:'_am:m';:hi!m lives i the hearts
and minds of men and there we believe lios tha
supreme gomd in
the Cunarnd White
Star union. It
birings together a
rat body of olli-
cers and men. ..
irreplaceable men

withou!l whom

|=|1iIuE- would beso
much steel. Itjoins and vitatimes the traditions ofsea-
mr'nu]m:1Lu|f-t'.lH'q:drlIrallhfmrL:lti.Lm W, Eut it i-:.Iu-iI:u';

who today are making it what it will be tomorrow.

FLEET OF PASSENGER VESSELS PLYING THE NORTH ATLANTIC O



THE “450" PACKAGE

*
3[“] Note shasts

15" Envelopes '

Primiad wilth your
name and sddress ' —

oo \

Here is an exceptionally |
fine writing paper —
paper made for the pen!

No
Mo

Each sheet snd envelope
narme gnd sddress
[Tk |:|ul.:' YOE srarinery
correct for more writin

v @
<\ #

— T markable thing aboor this sta-
-~ : TIDOETY 8 i[S Dne rﬂ'.lnlnr.l:h It 1%
i made of lgh grade, pure white,

HE hig size of car "430™
Package 45 everybody xoows,
11 upnuoseal, But the really re

| FEA

SEplotch ray conlent, bond paper —a
Splatter Papet made for the pen. You

couldn’t ssk for berer

15 printed with your
rhe smuarr and lagical way
bolthed. And it 13
_i.l' rllrF!,ill" [an any

ather type of stationery vou can buy!

|-'|.|_-_.I al DletivsF
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I EVAT il AmeeETam R
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|Hr

g e paot ERtiafod —In fary dalightsd —

will

nge. Il combe oniy K, ARG we qirod # thal if
.lr TNEnEyr

be imumedigtely returnod

THE AMERICAN STATIONERY CO.
300 pank avinue, PERU, inpiana

O — N —-— - -

AMERCAN ETATIGHNERY C0., 300 Park Ay, Peru, md,

Messwtih §400  Waisl of Lmtirsr. amd oufalds L W, & It fasr
i Fr R g G B blonad Fig Fas Tl Fisa]l Eim :.|||_| B
:'1III-1Ir

AL FiE=SS e
CiLs, =ialn —_— —

wap] By 3 T. Euvrioces T n T 2F1 Bl T Sk

BI_JI

YOU MAVEN'T SEEN

JHPAI

1
1
4
1
I

‘&-""IJT YE maveled—besn abmad many

TEREis Probaibily vou ve seen the bess

i Egrops gl America sz wel]l, Bof vou

iren o really Y eraviebed PEIRON W) :,'.'_uu".'.-
n Japan!

Why not go abroad Westward this veur—
and really get vour money’s worth i1 gavel!
steamshim fares are the lowest i the wocld,
candening the aervice and the diktanc

iveled., Lhe yen exchanie 18 2 yur fator,
ind the Japan | ourisr Bureng, a aon.com
murcidd orgatization, offers a3 remarkuble
series of allanclunve tours showing at the
fowmsr cope the moxt warthwhile "Lé|_|r1- el
Mippon. YWnte to our nearest office or, better,
nslg yoor tounst agent for ogr |'--'-r-l-|='-| aut

inieg these [aacituting f"' sraries in detatl
Pt LN FiFs | 2h i i Ml
Fifth v if i roaf
a i s wy, s s
T 5 e 5

JAPAN TOURIST BUREAU




Bottled © Health

One guart of mulk supplies abour * All of these foods build health and
the sdme amound of braply enerdy Uf are impoviant m the dik.  The

g epEs, or 5 b, beefateak, or g% com furtacm mperedy brmas out the e

Il chicken, or &34 oranges, oF 3 semtusl Bart thet wilk :||.,;|'1:|. 19 Crife

i, ptatoes, or 3 Ih. grimg beans, erebusting fuel or energy to the dhet,

ILK, a8 an allround food, is one milk to curdle shortly after you swallow
¢/ ¥ L of the moat essentinl of our every- it.. If milk 13 drunk mpidly digestion is
day foods.: Milk gives you much for little. hikely to be slow and difhcult,

I.n ::hL-.:s-r.n.g your foods, ht sure that milk 2%  Children especially need plenty of milk.
is among the first on the list. :.:'r -3 Rest has no charm for them, No healthy
For health, milk is conceded to be the % g4 & child will stay parked while awake. He

wiits @ minute ar two perhaps, and then
he is an acrobat again, An active, growing
child must have fuel and building material
for his.body. Give him good, fresh milk
~—a quart a day if you can. And give the
grown-ups a pinta day. For underweights
and convalescents, a quart. For expectant

almost perfect food. It contains practically
all the elements: that the human body
needs: minerals, vitamins, proteins, sugars
and fats—all necessary for buildng a
healthy body and for warding off disease.

The form in which milk is taken fa not
important. Some persons hke it eohd

flavor out of it. Don't use it merely to
quench thirst, and don’t drink 7t rapadly.
The mstric juice of the stomach causes oo

for a free copy of the Metropalitan booklet
“Milk— An All-Round Food." Address
Booklet Dapartment 1o34-N.

Others take it when they are ready for ol - of nursing mothers, a quart,

sieep and prefer it hor. Still others ke  [ZE5 8 Milk has unsurpassed food value, To take
it better when it is fhvored with cocoa ;EE 2 milk repularly is the surestand easiest way
or chocolute or used in soups, sauces or EES ‘% of making certain that you give your body
desseres, i;ggj"_ the variety of food materials it needs to
Milk - should not be regarded as a bever- Iﬁ!’ keep you in good physical condition.
nge; it 15a@ food. Sip it slowly; get the o ;ﬂ To know milk as you should know it, ask

MeTrOPOLITAN LI1FE INsSUrRANCE COMPANY

FREDERICK H. ECKER, PRESIDENT - o~ O Mapisow Avie, New YoOrK, N, Y.

L E TN I T

Mention thr Crographic—I1t identihes you,™



gn EMETAL MOTOoRS Cazl

Belisve it or ool this soing [ellow §s going plaes! Al

he's ECHTE i the st comfortabde, safe, healthiul w ¥

yid can inagme—in Body by Fieber, Lhar means he's

teuveling Grod-claza, in a body potable for ruggad strengih

%

and durable quiet 85 well sa for [nauricns appointtients

_.'|.| sy eE =81 __l__|.||| -0 e | |: [EFEilrs lu!lllr. |ir-|-||-:r Ll
i, B0l Ihe st I-..|| -.-||.L-_'I|||-I- lax l.:.'i-j of room thai
grown-upm prire so niich, 1L alse means Fisher-periovied
and owperapproved No Prraft Ventilation, ennbhling
r'J'.JlIl:u'Hl.l'rll i Illll'l.I pniumn and jonio winter ar wilhoul 8
draft in o enrful. All these mre yours i Body by Fisher

oo matter which General Motors car you may choose,




IECTOBER — MNature at ber
loveliest — afllame with Au-
Lraeme's  eyriad ~hoed searleta

|'|||||. rovegasia i '|l| l_'_"'-"[ll.l'.

e W BETTER /7&:7)’:/

WIDE. SMOOTH BOADS, fine hotels, modern tounst

Camps anil conveniently located Texaco Service Stations alooy

our great National highwavs make touring a real pleasure,

Let us help you see Ameres better! (U a tour, through
any of our 48 States, Texaco Fire-Chief Gasoline will always
add to your drving pleasure—giving you an ¢xtra margin of

power, gpeed, pick-op and anti-knock smoothness.

"Hefuel™ at the Texacn pump and yvou will understand
why Texaco Fire-Chiof is bought by more toorists than any

other brand of ;-_r.|=-.-h|:1<:._ Tour with Texaco wherever You fuo,

Before You Leave On That Trip—

The Texas Company, New York City, will send yoo maps, with  was  “Ip's the finest gosoline
detailed routings, based on the very latest road information. 22 we've over sold”

THE TEXAS CLUMPFEANY & Teiaim Feirameais ' natirds

Ty T

TexAco FIRE-THIEF GASOLIN

Sia . TEl Thepm | i nay
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JUST AS THEY ENJOYED IT !

Real Philadelphia

P PP B R CT

| {u:f Lﬂnz/vaj-____ _I

A MAN'S SOUP

21 kinds to choose from . gg

|

(-)I'I'j Colonial Philadelphia ga Ve no
more tréeasured heritage to the dining-
table of roday than sumproous Pepper
Poc. And Llrn|1|:u|| § hrun It (O you,
true to all its mellow trs '.|:|ITI.|||'|:-|,

'J". _ Al ERER
Héui b2
l
1
Lt

i
-|
-

Tempting morsels of tender mear;
diced pomtoes and Carrots, '-.".h-f‘l=r_'~'u|1||_
macaroni di 'r'1p||n-:'-.—r'.1..,]'| sparckli g
scasoning of whole black peppercorns,
fresh 1}11'.-14_:., SUVOTY Ih':i me, Marfaram
and sweet pimientos. Truly “upu-
sual”, truly delightful is Campbell's
|1|:1'-I|.-I|.]|_']|.'!'El.j.l P'f_'r!;:-:;r Porl

ll ® T ) 3
Daichle vich ! Daubie stren h
Campbell’'s Soups bring you condensed,
concentrated LR LE dlirese. S w HeEn vou ._.JI.J i
equal quantity of water in your kitchen, you
--Itul twice the quantty of soup at no

EXITE COhL. -

e




i rlé eir travelin g home
_ ﬁ ish above the Larth..

=

DOWMETAL SELECTED
FOR BOTH LIGHTNESS

AND STRENGTH

DWMETAL, becanse of n=s strength and
D extreme lighrness, was chiosen for the
gondola to be used in the stratosphece Righi
sponsored by the National Geographic
: o Army Adr Corps. he
stofry of thia remarkable fight is told in this
ssue of the National Geographic. Strengih
was reguired to provide 4 pondels which
heavy instruments amd adqoip-

society and the 1

would carry all
MLET
pressure from within. This strength had to be

and which could withsiand heavy wir

secagred in the lightest possiple Iorm, siod
every hundred pounds saved mennt 1500 feet
higher possible flight with the same balloon.

Hoth streneth and lightoess were obminable
by the wze of Dowmetal. In addinon, proper-
tes aeeded for the fabpcation of the meta] 1o
the form desired were inherent 1n Dowmeral.
[{.;__-';".-_-_" piseel wWas ['ur.'n:--'. iIII-- TiFArEe ["'-':.'I )
awlded To
picce metal boll, Coofrme

| § [ |
ged. nar bafted into the shell

B |:'||";|_' S EOHES WY LRTE

RIS
Hl.!l!JLI' ELITER ¢

WETE. Eriroked, I

* i * * * * -

fior manholes, windows, and other require-
itiefiLs, Hars .:||1|:| Enhed witre eviridid {or use
as supports for racks and shelving, Newrly
every standard form of metal fabrication amd
machiniog was used 1o this Dowmera] cravel
ing wir-home, just as it 15 used in the manuw-
facture ©of portable machinery, fast moving
machine parts. motorized transportution unis
and in a great many places where
strength is combined with lightoess,

(R RiTH

Our booklet describing the uses and PropHer-
ey of DOWMETAL, the world's hghiest strud
viral metal, may be had vpon request.

'HE DOW CHEMICAL COMBPANY

]
Deumilad Deediiaw MIId]l AMNEY, MICHILADN

ALLOYS

MAGNESIUM




rI-“'II NOUGH recent IryLing vears
there has been no letting down in the
'lu.ﬂii} ol vour Ftl|[||4||lh|qll Tl B e o
(Un the contrary, i provement has
gone steadily on.

Un long distance and toll ecalls, the
percentage of calls completed is now
szllﬂr !llJll eYer |ﬂ'htri- ] hL..lr-w.lur
time required for making these connee-
tions has been reduced from 2.8 min-
utes in 1929 1o L5 minutes, Sines 1920,
r|'|:."-'|||.|'-|-|"'; I.I'n |1F|"r-:|||!" || E% 1I-|'|'!| Fis-
dueed onethied and more than 99

of all telephone calls are now handled

without error. Servie complaints are
now the fewest on record and reports
if tronble with instruments have des
creased 17 %0 sinee 1929,

The ability of the telephone svsiem
to improve its service in dithenlt vears
i= due to unified management and a plan
of operation developed and perfected
over the past halfcentury. In good

titnes and bad, 1t has proved the wisdom

]l onle “lJi-F.njn-'H}-1r;u and omiversal

BETY IO,

o

BELL TELEPHONE SYSTEM ﬁ 5
| o |

N '
= S
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EFEEiaI Magi: n

TUCSOT-

WARM-DRY-5UNNY CLIME

p" It's mygie that's fndescrilalble
_ — vmijue on Lhis coihtinenl It
! exhiilnrnties]

!r-.-r. nes vistiors bock time an: again
O CRNEL VLS I." it |I| =f el Lelo [
nent eittzens. I fact, sboot hell of
||_-| RO W 1:"-:||"I|17 CHME §s  VislTtors
srking rest Dt staved o hike, pwim,
pdl, rde, hunt and azsume Jeading
rafes in the husiness, profeasional ol
sncial life of the commumity. They camn
lir hask 10 miti-spilashed patios— they
remaimesd to live full, roundsd lives

Semdd for fnformuetiog and bool
7 4 {nts regandimgr air, nedl and road
A plazgi? foolbed, Mama oo, diad ofle
T "|-.Il.'.|1.'||lul-.ll'.|- ra, i misn peohs

11 i W || 'II FE L ."'""i LT |'-|__r|'|_|! I|'||'|'-
[ onal service defore and afler
VL e fhere, |'.II| I .I|I||'-|.I_‘I]|'|JJT!.
r- ---------- —— v e B B BN OB OB RN O WO 1
i
' —!'i.rru .:-:'J"_‘ -l:-"'lfllll'i'l'!'-l'!'-lll't l'.l.':llrahi'-h!III s
I TUC50N ARIZONA j|
: taiBd-& FIALTE REUILDINEG '
: Mepae 1and me yowr band new haoklat i
L]
§ - .i:.r.r-l'l:r.'. S :
] i
# L]
:._—.r-:'{l"}l"h.'l-lu '
L]
[ ————————— L -
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He's such a joy =~=a=y
...when his food is right’

To keep your cunary n song, he
must have a belanced diee. Fee i:l:im
French's Bird Seed and Biscuir—a

blend of clean, nourishing secds that
promote song and healdh.

French’s Bird Biscuir (a 10c valus) is
included in every package of Freoch's
Bird Seed. lecpmplefoathe canary™s diet.

Frewch's Bivd Gravel Aids Dipestion 'ﬁ

French's BIrRD SEED
a5 BISCUIT

GIVE A CANARY FOR COMPANIONSHIP

Visit
“THE SUNNY
CONTINENT"

This Winter!

7 5-Day
All-Expensa

Cruise-Tour
$880

Lall sway MNuvembser 1ot o0 the Modgnkip © O3 |"| O NI
YORE™ (15,000 tonm displaceinetie) on che "World s Fiest Faig
Weaithwr Vovigs— 22 glotious days dieecr o Capemnwn— ng
chadilErs, o inconYonientes—Eyery =-l::-|' re wnd diverinm
pprcicnia cabing, broad dechs, carellene culsine, deck spadia, our-
ol Pl (RIOFvEss, 1 inliphkr .'.LI..'.:I...
prd i sm il coantlees Bictds ol gasma In K s Mutbonal Park.
Fiut Napaleoo's Tomd s 5S¢ Holena, the Kimberloy Doimond
Minci, the Jolhanneskerg Gaold Momes. So Talvle Mounitain et
Capotireny, ¥uroria Falle, ith Wonder of the Warld, MNatmre
Faffir Dhisices. Ernfdy bhathing in rle= Tnifian Oceane, gull anc
penniy ot Dharhan, and superh huneng neer Dekrn
oo punspormnon, lusursous booels gad delighifully mods
ctite Westley esgpfand :':E-;.'JJ and progperods Sodil Africa
REGULAR MONTHLY SAILINGS
jar Cluwe $508 up, Cubin Clawe §360 g
For pyee itnerrerien aod Wiwimgied Hirratmre, wern Depd. N

AMERICAN SOUTH
28 Beaver L

AFRICAN LINE, INC

Mow Yark




“Movies of our
cruise cost
us less than
the tips.”

Makes movies
for 10¢ a “shot”

I] costs so little to add the lnst Iﬂp r"ltju_'l.a In the movie studios of Hally-

_ wodl, & shot 1m one coptinopons
ment of movies 1o other thines von do

peene of o ||i||-||.'-' sliiry, 1 he

... Ciné-Rodak Eight is a buy st $34.50, Eight makes 20 to 30 such
And beesvse it works on a new principle, E""'I""_*"'L ae. Jong v those
. - , . N e O%YeErnes T Dews Feel—0n o
il culz the cost o muLm; movies 1o Jess oIl of Glm costing $1.95 fin

than 1(¥ a "shot™ — finizhed, ready to show. ihied, ready to show,
Using the Eizht is as easy os taking TS
5]]“!-. ﬁ|'1 51‘—_ N | fI-I|E-1'r|‘||_‘|'|| ]1:|||1.'i+" CAITIe T,

=ee 1t al vour dealer’s—le’'ll show vou sam-

ple movies, oo,

Christmas i= just around the corner—what
family gift conld mean so much as the Eight?
See the great pictures it makes, ot your deal-
era LFastman hodak Co., Bochester, N, Y.
If it isn’t an Eastman, it isn't @ Kodak,

(Ciné-Kodak rrgur




Not a Care
in the World!

Like every other busi-
ness man he wentthrough
the usual worries when
he was earning a living.
But he isn't worrving to-
day. He is enjoying life
on his Johmn Hancock
annuity, which will give
' him a definite monthly
income as long as he
lives.

Clify the coupon for
interesting information

A
LIFE IHSUHAH:: COMPANY

If_ . ar BoRTow, Falls&CHUERETTE

JiHN HANCIHIK lﬁm.llﬂ"l' BUREAL
197 Clarendon 5., Boston, Masa

Please send me your boolder about Anmaities
I i L | = —— -
Address
City e T _Emt: .................... ]

NE 1E-38

the primitive kraal lite of Zululand
acle of Vie-
toria Falls—the mysterious Zimbabwe
Rumns . . . the glamorous Gold Reef ar

CI-L-"'-.E.'_['»'II_'['-TG modern Durban and

. . the matchless

Johannesburg —
Magional P
Such eolorful contrasts and many others
await you in South Africa, where an
entérprising white cvilization is growing
amid the ape-old forces of native super-
stitions tribal customs.

the big game of Rruger

Come to

SOUTH AFRICA |
Land of Colorful Contrast

Fir il arfarmamum edkdrrer — Thuie. Couk & Sori-—-VWagoss Lies,
inc., sfrPih Avenis, Shew Y ot o Amrssosis Eapress Campaany.

i e wwy, Pegw Yark. O any offiee of Thow Coow 8C 2
Wagens-Tiss, [ne , 0¢ Amenoan Eaxprew Caompsiiz.

CHAMPION-INTERNATIONAL COMPANY

MANLUFACTURLNS ©F
National Geographic Paper

at] other hghapade contad paper

LAWRENMCE, MASS.

T HASATINE i85 FRoM oUN FRESESES

JUDD & DETWEILER. INC
Master rinleca

ECHIMGTRN PLACE AND FLOWIDA AVENUE

WASHING TN, 0. o




“GAYTEES, no doubt, belong to the ensemble and de-
serve at least as much attention as any other ACOESEOTY.
If they canno! always match your coat, they must at
least recall your millinery. Individual elegance is mada
of details correcily chosen.” LE MONNIER
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WEBSTER’S NEW INTERNATIONAL
DICTIONARY Second Edition

Most Autharitative Staflf of B ik Ty
L = . = L] F iy

Editors Ever Orpganized then Any Offher I.'l‘-:‘I'il:-nu':f. Thews

tig - lasSerstile 1l ' Llls snndy oF Mow Wardy: 12,000 Terms

1"rebil iif Ir bl Hiustroted; Mognifcent Ploft=y fn

W 1 Colar and Hal Tone; Thousasds af

e L g L ; Encytiopedic Arteles; 35,000 Geo-

Weey e Waliker repa E rs grophical Entrips: 13,000 Eographi-

LIATEL S T Tk cal Estrizs; 200 Valuable Tabledi

. Symnenyms ond Antonymap J.300

Pages; Cest 51,300,000,00,

GOD. 000 Entries—The
Groatest Amount of Informa- r
tion Ever Put lote One Volums

L C. HMERMIAM Cil
aringhield. M b

W O

SWpppmnd FEdiflam
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| my_ izl
I' A NSTRET N Liibasttsl
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-:'—:!"—n - | -*_"'_.;.-“- ; Lee the New Merriam-Webster a2 Yoiir
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T i Bookstore, or Mail Coupon for Free Booklet |
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you'll enjoy this

*j’c yourti mun went to Mexico City this year on
,.:..--‘n,"'.,.._: Coast Route and wrote an aocount ol
his trip. We, who have read bushels of travel
literature, .|E.|.|-..-.-!'..'-{ it warily, We read it
through and found 1t differest from anythimg
we had ‘ever read before. No superlatives or

“H
OUTDOOR }/ -
SCHOOL DAYS I-ﬂ-x

Jea rf:f.ﬂqf ez, A4
duiy climeile ) 7 .""+

re Fineg, in I pdhi neivat
ILErFE ] ) ] b - | |
" i ik T ]
L hamcl puckeve, | [
1 Ve (&g ol }
i 1 f Fi 1 1T
b silvery mightt—nrempe d0d d
¥ % i |
i i Fh i lib=1 § I. |
p warm, dry, Land of Happ

h ¥ /
_ Phoenix
CHAMBER of COMMERLL

LY l'l Illi.l 10 i

if artzona 1]

flowery phroses, Just a frank, honest account
of a 1”[' tn Mexiono, :|IL'.'|I|iI.'1I.ii|i|;.:_ fames, Driced,
facts, So we published it as a 16-page booklet
entitled “ve been to Mexioo,” 1f you wisinlid
like a copy, write O, . Bartlett, Dept. C<10, 310
South Michigan Bonlevard, Chicago. It's free,

OUR - TION:

SEAL- OF-PROTEC

LIKE THE

HOMNATURE &F




MEDITERRANEAN ‘ “REMEMBER LAST WINTER!"
AFRICA

SOUTH AMERICA
WEST INDIES

He counted 19
26 PORTS * 96 DAYS - FROM NEW YORK JAN. 18 StaIIEd cars in

® (o on the prand Ewprer of Avsrealia,
Visit famous pleces and fascinonng oo

of-the-wily party, Fates from$1330 9 miles ﬂ'f driﬁug

(rowam with bath, froim $7700%, mclind-

i stunadard vhare proagrameme. Dotalls, Mr. J. Edward Lynch, 1195 Union St
VO TRAVEL A ENT orCansdian Pacific Broakivn, NV, diies 8 milss to his

. affice each moming. And on Naov, 15th
> aa{;c last Winter he counted 19 cars stalled

along the road with *'freeze-up” troubles,

—=— Fortunately for Mr. Lynch, his garage
service-man had shown him how inexgen-
gively his car could be protected a2/ Win-
ter long with only one shot of concen-
triated anti-freere, (Yours will show you
the same protection-chart, too, if vou ask

]_NDI ,g-i IN him. ) The only enti-freere that is rgll.-,_wu;l-

teed to do this {s Evercady Prestone. It

CO‘]L iﬁ,-' E: AT'I'-] ER will not boil aff.

Make the Nose Test: Eveready Pres-
= tane, troly noo-evaporsting, is odorless.
Gk hm; ]'}u_:_:mi':m: 'ﬁ‘gt'l' But “boil-away" anti-frecses can always
o sl iy, DAt be jdentified by the odor. Regardless of
LA t'l.J TLSSES, LIF Fq.'l.l_"l.E (il A qu.l_'-:EJ:_L,

spetinl HMtreatments,” they will evaporate

nr |:1|..-|-.-E.-i-|:-Ii||:|:L-r|"I:..-'|.1||-I bt I||r|:u_!..1_]|1

out, Servanes Jess than 1 a day, English when the engine runs at high speeds,

spoken everywhere. Rowsrr over 45,000 Mr. Lynch rodenlllostWintersafely pro-
titles of British-operated modern raillvway tected by Eveready Prestane, He's using
spstem . .o wherever you like Caf 3 1t ting year, tod. . . And savitng kimeelf s lot;

per fule pef oar, .. bt 11K per iitle _ of worry und expense.
per pemon n paroy ... 5 weeks of lumry

prsvel for abouor §35,000, Innerries from
W T, Biscoe, India Stace Railways, Delhi
Howse, 38 B, 2 7th 5, New Yark . ., of
the betrer travel agents

e esw| SAME LOW PRICE

$2.95 ..

eVEREADY
PRESTONE

IT'S ALL ANTI-FREEZE... no water

“Meation the Geographic=1t idéniifies yuy
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Your Friends. Too. Can Get Thisand Other Full-Color Wall

Maps

THE LATEST AXD UNEXCELLED AP (1N COLORS OF CENTHAL AMERICA

O, 4 membwr of the Natlonal Geograplie
Sackety,. will receive this now, 24 x 4linch,
wall map of Mexico, Central America, anil
the West Indie=s a3 a ten-culor supplement to youar
Ievember Geoowarine.  Prodoeed at grest ex-
ponse, after months of paissieking research by
The Socivty's cartngraphers, it will be a valuable
addition to your eollection of The Society s mape.

Would not vour friends like to have this: map?
Would they not alse appreciste the comprehensive
gallery of the world's fluge and banners published
in full eolur in the September Grocuaruc, s well

v — — —

a8 horizop-widening articles and piciures planned
jor coming numbers?

Do wour friends the Kindness of proposing them Lo
membership in The Society, No fmancial obiliga-
tion i# invalved. By acting promptly, your nominees
will receive the Map and Flag issues of The Maga-
ring . . . Many members have foomd that member
ship = a highly estevmed anniversary or holiday gift.

Tz the Ferm below, Help your Society maintain
amd extend its world-wide educational work. Let
vour friends share your monthly enjoyment of Tae
NamosaL Geocaarmie Macaznse

-

BETAELH EHEZNE

Nomination for Memberslhip

Secretary, Nationgl Geogruphic Soviety, Sixteenth and M Sta, N W, Wanhington, 1), €
I wominate fir membership in the Notionel Geographio Society:

A

(1] Name
Ardidress
| DUES Ao pation |
Artaistl rnrmh-rnilln I . ih (2} MName = =
EI?:IL;_ E??"‘ﬂ;,uﬁ'f:f.;.f“?ﬁm' Adladress —
::'!":::r Tﬂﬁ:rlg;ﬂ.ﬂrn;t _(Uwempatinn) B
R Pt o e (3) Name
I Aididres= -
E— (W erupation )

| Wamme gaul Sddresr of Nomunalrng Mespler |

T
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GRAFLE

With Telephoto Lens!

Pecauseal] the advantanes
(including Cirullex Focusing Houd and Graflex Fogl
Plane 3hutter) which coairibure to the soccess ol

Here's yOUE HEXt CRmeT

Nurfonal GRAFLEX are combined with 7 NEW
FEATURES 1n National GRAFLEX Sesles [T,
. SIMPLER AND FASTER TO USE..

... MORE VERSATILE THAN EVER...

The Telephoto
which boings you sc

]
lens (an inrstchangeable accesnory),

fes of noew pCtURC-IRAKIng Op

;-l.-'.lil_-lli!l A8 bt ane of jeeew new foutores awa 10N O
i Narorad GRAFL |._ i ":u Fies 1. Send for free ilos-
trated matersal which oo ..:-|| ely describes all jeren

new features that make this precision® camers th

outstanding value in oday’s market,

# Nattoral QRAFLEX Series I embruces the same

rugeed, preciion cotstruction that Graflex boile {nto
e FACTOMGRAPH Cameras which made apd prEic

served priceless flm ol Geo-

graphic soacy—Army Air Corps Stratosphicre Flight.

SEE “SERIES 11" AT DEALERS TODAY!

e N S

FOLMER GRAFLEX CORPORATION
Dept. G1 +» Rochester - New York - U.S.A.
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JUST OFF THE PRESS!—

OPENING A VAST NEW WORLD

TO YOUR CHILDREN

BRITAN NICA *Js.

Edited and publizhed by Encyelopaedia Bri-
tannica—but ontirely difforent—not a single
line taken from the adult work. Espocially
planned and written by over 200 distinguished
child educators. Presenting the world's great-
a5t storehouse of valuable information ever
assembled for children from pre-school to
high school age, In fascinating story-book
form—amply Hlustrated, easy to understand.
In 12 boautiful volumes, Not an ordinary set
ef ehildren's books—the child who absorbs
Britannica Jr. has the soundost educational
foundation available in Americal

w - *

I ELP your children develop all that's in them

awd utep aliead of their groop, They ave assured
a fuller. fmer education: & sounder preparation (o
life, with Britmmmica Jr. Theyread it for sheer plias.
are and lesen while they read. For Beitnnnica Jr,
makes dull (sets inspiring, hard problems thrilling.
For the first time a great work of this kind is pre-
saredl by the highest authorities in the encyilo-
pacdic beld

LOOK AT THESE
EXTRA ADVANTAGES

1 Ready Roference Fact Volume. This full-
gire volume offers mportant, quick informa tion

oty 240 (WD |.||-|||._..a.-|_‘ waide oelh URCH rl'f-c-r:'n-'-:"n L wiliepe

farther information may b found in the set,

Study Guide Volume. A :'Tll"!'l-l]'!l'--“'El. Vars

by-yeur hinme conrse of mental stimolatien aml
ils """I"*l'“” it dlofs highest lines, Parents and
tirachers can oow dicect children’s mental teainine
under the guidanes of Mr. Fredenck L. Redeler amil
pel | ST hi-r ||;|'-||:_1_'|l. i Lokl i 1) 8 l:'!il_'l ntirs whin !|I'!"I'EI|ZI|"L'II.|. ek

Graphic Pleturizations. Fascinating ond-
papaTs, 21 of themy o color. Twelve are Mlis-
trated mupes il twelve show 1'm|:;|_|]-"t-~ jricture 1l-1ilrlul
and instroctions for makine beautful, veiefal thongs.

Entirely New—Not an  Abridgment. Al
though edited amd pulilislied by Encyclopuedia
Britanmiva, not & single sentence is taken from Eoey-
clopaedia Britannica. Hetwonica Je. contans over

WHK) paiges, 140 maps, TO00 llastrations. most of
I||.|'rr| il l'ulan'.

5 Handsome Bindinges—Nopel Container. Even
[h- |:|ir||E'||1:_!:|-|. BrT A i'n!|II:|'I-'”III: v ittt Lo “':Ill'!
Britannica Jr. They are wiashalde and come in r=il OF
hliee. The coliseful pecking case serves s both a book-
rase aml writing 111-'-4;-

Surprisingly Low Price—Maon thly Payments.

Paper umd bindings were cantractsd for at 15633
figures, making faesent prices of Britannica Jr. sar-
prisingly low. Small inital payment aml reasonahle
monthly terms place i1 in reach of all,

A FEW OF THE THOUSAMNDS OF SUBJECTS

Wild animals nnd pets ® Famoos bl s |||'1|!_ wuthnre
# Nirds. Rowers and hattarifies @ Antomebilzs, 5irs

plangs, roilreads, shiips ® Indeor and ontdénr sporis 1
aund games ® Fowinl ecrescen, histwry, @iviliaeton
# SiriEice smrih. kv, plants spd unimals ® [ v |

ol great mea and wemen ® Chemiwtry, misraeoany,

phutograpby ® Sirmnge peaple in ctronge fands ® Art

in ih= hame. wibhonl, @EEHmunIEyY = Mlads,  wpers,

mavies, circuses ®  Heshth and hygivie ®  Things
to ik wiin]l Eake.

GIVE YOUR CHILDREN THE CHANCE
THAT OTHERS HAVE

Your childecn mu=t keep pace with others or they
will fall betundd. Here is their opportumity to pro-
press; Loarn for vourself how this remarkalde new
pelpeatiomal aid can belp them st soeli low sost.
i COUpon below for 2A4-poge hook desemlnng
Britunmica Jr., with specimen poges 'here 12 oo
il flirativen —pust mark ond ookl mow,

——.—.——.——-—--1—-——__—--"-'11——'-"

Excyénorannia Brrrassaoa, Ty,
3301 Arthington 5L, Chileszn, Boy BAL10

earptlenran: 1 ve jrest reanl leant B BT A s ST s
In. I'm interested, Withowt olilization, pell
e FEnEre.
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DON'T WAIT..ENJOY THEM NOW!

Lidnoarnl Wy lest lis siise 10 Ui sl Wihat sdll the weitlier o The Tayli Watelh mml fee Py Adr m e hevimse— [k
mhiich monaids of compats atnd allemeler MMaormogaiids tells fenmiraw s wentlare | RILIL mr lurnetusr, mokes yeur Haai
trlla hmw Lseh wpe yoil e, Wisndesfull Fi fuy. Ciames In wrvecsl misdel, shages ek ramsss i Liv cailed sl siiisee mmasl
i of akilimiolisle Leaiel, Ciddees jf ezl prerl me brw an WI0E, Wpgenb S4aim b= Tavh BE=iminindbgninale  wlidiwi T
hiitiici cow jrutsinll s S50.00, Y s I il wdll giese &g liidEnl v =g ||:.-I- rail BT =if |8 firy Lit jifirurisse |ldemdl s
£ il i el e b e el o eafel o F sl aires im walmut smid gobill ense. galt dial. - #2540 Prtrmainl 10 elircaivm, sy L posill, B8 60

= l""- buving soumse gesduets v
' aluenlly wonsber VWil 1 like o

momy bedme = Do by ing ol bees,
: ]

vkt dsl WV all AL serve e well 2
Vis berlh '||Ir'-|'"|.|l_ b Fis ||'.|||_|-|'r-
vitife kil westhee  fatroneeiis
sfiwt on hae poge, ean answer
IHI'_::'- ! Hl_. pipseE | ey e dsisd ..||:_-.
smartly destgned, Lenutifully  fin-
ishiel. Hub they bear the e
Doy lor—a npame Lhat for oearly
L century has alowed [oF  pirecisii
finel gery ey |_.'|-|II-. rlll FElELE e
Thyvlor—and soi'll pet full plea=
e, full vale o the thermem
FhErs wial we ||i|dlr i|.|.||',' i L] L
fanis T.a_‘ EITT |||_-_r"-.-||¢':|r boaniid=
pornieEs, Woehester, New York ol
| isrisnebio, € nanla
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Lt 1l gowmf bewaliing Warrmsuelier 1ell 50 Lsoem mghl i wsmr ciil Wik Viiwliar Kiiki il
Paviid Bethiieruliiee, alims il ls el o L riider. Tells ving bus ali Wi -

pdelml ket Liircne Lo gy Fosy resding lmibisatiw =il vevis prt eliinimp o IHETHUHEHTS

et sur— L rie hle AEus I Hils b= i siemilieE. & jiw weelsil miblitiann Gie v I
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