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UTAH, CARVED BY WINDS AND WATERS

The Beehive State, Settled Only 89 Years Ago,
Stands a Monument to the Courage
ol Its Founders

By Lro A. Borap

AvrHus OF "Wissrpieros, T Eviosinges Stere”

Tieaseren Depawave, Umasepan Steal' o,

l ]' FAH blazes with color.
Prismatic plateaus, vermilion and
white and pink cliffs cut by rainbow
canyons, forest-fringed lakes below snow
peaks, purple deserts of sage, gray wastes
of sand and salt, and, threadid among them
all, a pattern of green valleys Jike the vein-
ing of moss agate—these combine to make
it a kaleidoscopic tapestry that varies in
hues with every fluctuation of light with

every change of weather or of season,
FOUR TIMES AN INLAND SEA

For cons it has been a2 batUeground of
Nuture, where the elves of erogion hove
striven cunningly against the titans of the
nether world. Four times, geologists tell us,
ihe whole intermountain area has bheen cut
away and inundated; four tines subter-
rancan forces have thrust it up again, Now
the titans are in the midst of a few millenni-
ums of supremacy, but they will need to
onther thew forces: the elves of wind wnd
water, heat and frost, trees and grasses, and
thetr modern ally, man, are relentlesly ot
their szulpturime.

Topographically, the land is young, iis
vidllevs vouthiully \ shaped o only 'rhg.htl y
more maturely weathered | geologically, it s
as old os time, The informed traveler in
Utah may read in outcroppings of schists,

“Pornnmic Proonimson oa Essreen Narmwie Poanmn M

5 TEE Matbisvak Geswardne Masanws

slmltﬁ and sandstones the story of geology

e-Cambirian ages to the present,
Hun: ¢ finds relics of prehistoric man,
there Iuﬂm]i& of strunge, gigantic beasts that
roamed the earth when it was ooze.  Some
canvon depths revenl rocks that were laid
down before animal life existed.

In ::uutrmplatmg the ages of these geo-
logicit] specimens, human imagination fal-
lers. A visiting professor at the Utah State
Agricultural 'El:h'llege in Logan declared in a
lecture several summers ago that a seaweed
imbedded in a bowlder he had studied in
Logan Canyon was probably 20 million
years old. He returned to the college three
years later and repeated the remark. Aflter
the class one of the students asked timidly,
“Professor, chouldn’t that sepweed be 20
million imd three years old this summer?™

The pioneers who settled Ttah took for
their guldance & page from the manual of
tireless Nature. In the inhospitable wastes
of a dangerous irontier they literally hewed
put farms and built cities.  Their simple ac-
counts of evervilay strugeles are heroic
sagas of the winnmg of the West,

So rapicl has been the development of the
wilderness they tamed that the State today
presents 4 complete cross section of the his.
tory of American civilization, just as its
canyons and fault cliffs reveal the succesgive
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SMOOTH YOUR OWN LINE TO THE CUP ON THIS CEDAR CITY “‘CrEerx”™

Water {8 too precloos to be vsed lor grss on the goll course, 10 3 micvtyre of sand, sawdost, and

il mokes the putting suriace (see helow )
oiil the wrinkles" that might deflect the ball

ages of geology. It is only a hali-day drive
rom metropolitnn Saht Lake City to desert
and mountain shack wownyg such as Bret
Harte described in his stories.  One gautumn
day only @ year or Iwo ago, an OUServer,
standing at a window in the magnibcent
State Capitol, counted 46 wild deer browsing
unscared on the hillside overlooking popu-
lous Salt Lake Valley.

THE FPIONEER S5FIRIT STILL LIVES

Cedar Cily, gateway to the southern Urah
parks, has a goll ‘course which symbaolizes
the Utah pioneer spirit.  Several miles from
town it lies, in an and valley crowded by
craggy hills. Iis “‘greens’” are 4 mixture ol
sand, sawdust, and oll; 115 teeing places
bristle doormats sei in wooden {rames; its
fairways barren streiches from which sage-
Lrush has been laboriously dug.

A piece ol bead pape attached to o roke handl

Cirnns

Randall Jones and I went out to the
coyrse with a club member, who explained
with & chuckle as we jounced over the rough
trail from the bighway to the lmks that the
jelts were “warming-up exercises for the
game. In front of the “shake” clubhouse
beside a clump of scraggly juniper trees an
iron mine owner and a West Point cadet
were totling in the bot sun to set an acddi-
tionul doormat for tecimge.  The minmg tman
was left-handed, be said, and could not get
the proper stance at the other tee,

he course lacks nothing in “rough.” As
if the hazards of clifis, gullies, sagebrush,
and thickets were not sufficient, there 1= an
occasional rattlesnake for the player to kill
with his cluly, or an inquisitive deer Lo chase
ot of the Wity ul his shots.

some girds o bright-hus) pajamas were
taking lessons from the club protessional.
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Dauntless Utah!  That wild valley looks as
little like a possible place for o golf course
s the trac desert the pioneers settled
looked like farmlond,

Hack in Cednr City, we went to the
creamery building of the Branch Agricul-
tural College for a drink of Buttermilk. The
instructor in charge explained its excellence
by showing us through his ultrs-modern

lant and toking us out to see the collége
ril of hine Holstein cows, which were graz-
ing in the lush grass of an frrigated meadow,

Neighborliness is the keynote in Ttah
communities, E ere the warm-handed
iriendliness of the people makes the visitor
feel ot home. The only person we met who
tlitl mot adidress Randall by his first name
wits an elderly Indinn woman at Kanaly, who
colled him “Mrs, Jones's man,"”

FARMIIRS OHEY THE GOLIEN RULE

When drought easts its blight over the
land, the farmers help dne anather, the holid-
ers ol primary irrigation tights willingly
sacrificing a part of their own to re-
lense precious water for the burning felds
of their less fortunate neighbors,

This spirit of mutual helpfulness makes
community enterprises successful.  When
southern Utah scenery began to attract visi-
turs from afnr, Cedar City folk joined forces
and almast without capital started the build-
ing af g hundred-thousand-dollar  hotel.
Some were able to contribute 4 little money,
others only their services. For their shares
shopkeepers gave clothing, groceries, and
meat; and farmers brought in vegetalles,
Artisans and skilled laborers accepied these
goods as wages for such time as they did not
donate. A doctor paid a mason by attend-
ing the man’s wile and infant. When the
hotel was half completed, the raflway com-
pany botgght it from the community.

Before dawn of a clear summer day we
drove out of Cedar City toward Utah's
“Drixie” pnd Zion National Park, Dreought
had been parchine the country for weeks,
and we wishec to ayoid o little of the hlister-
ing heat that would come with the zun.

Utah has excellent roads, the main high-
ways and many of the laterals paved with
goncrele or suripced with crushed rock and
heavy otl, Even the dirt roads are smooth,
brroad, and straight, and some of them, cross-
ing the prismatic plateaus or cutting boldly
through sandstone hills, glenm like ribbons
with the colors of rainbow canyons.

As light Dbegan to bredk, amorphous

50

masses along the way took shape as forest-
crowned ¢liffs and  givantic rock  fowers
carved by erosion into weird figures. The
scune was so extroordinary that it 2eemed n
hgment of a fantastic dream. Everywhere
I Inoked there wis & glow of pink, deepen-
ing to dark red, as if the earth had been
suffused with Ihﬁ' flames of sunrize,

A short detour took us to some open-cut
iron mines, one of which was operated by
our left-handed golfer, He was abroad
early, and his trucks were thundering down
into A huge circulor excovation, where steam
shovels were loading them, The whole
mountain he is working seems to be iron
ore, which needs only 10 be shoveled into
the trocks and hauled (o a railroad for ship-
ment 10 a smelter wt Provo,

In 1551 Brigham Young sent a company
of English and Scottish settlers into this
region to mine and manufacture iron,  Adter
establishing Cedar Uity and settimg up- a
furnace, they labored for eight years; but
though they muode thousands of tons of cast-
ings and pig fron, their equipiment was in-
adequate to produce a good malleable metal.
Today the iron industry in Utah has us-
sumed important proportions, for there are
vast deposits in the State, with a bountiful
supply of coking coal for smelting.

As we sped down the highway, we came
to the “ghost town' of Silver Reef, once
the Inrgest and most prosperous city i
southern Utah. Only the old Wells-Fargo
bank remains standing, the other buildings
having been sold for taxes after the boom

days and torn down by eager purchasers
in search of silver caches,

“HE WHO LAUGHS TAST—

The pioneers who settled Utah's “Dixie”
were farmers not muoch interested in mining ;
but they opened near Silver Reef a quarry of
sundstone from which they manufactured
grindstones. The village assayer was the
targel of many gibes hecause he identified
ds ore almast every odd bit of rock he
found. ©One day a joker honded him a piece
of hroken grindstone, “Townsfolk suffawed
when he pronounced it oné of the richest

les of silver ore he had ever assayed,

¢ mssayer had the Inst laugh, however,
for not long afterward, in 1576, the “grind-
stune guerry”’ became the Silver Reef mine,
from which maore than 9 800,000 ounces of
silver were taken in o few years,  Even now
4 profit & being realized by a company which
is rewgrking the old dumps,
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Far some distance beyond Silver Reef the
colntry &= 4 red waste of sand amd cliffs and
rocks tortyred info grotesque shapes; then
suiidlenly the desert bursts into loom,.  Teri-
gation ditches fed by the Virgin River and
other streams have made: of the valley a
tertie asricultural ares on which its settlers
boast that, with the possible exception ol
citrus fruit, they can grow any farm product
produced elsewhere in North Americu,

Direaming of establishing a8 vast Stats,
“Deseret” (Honey Bee), that would in-
clude, besides what s now Utah, all of Ari-
#onn nocth of the Gila River, a coroer of
New Mexico, western Colorado, some of
Wyuming and southern Idaho, most of Ne-
vadn, and about one-third of the present
California, Brigham Young sent colonists
into this semi-tropical region, and they es-
tablished the town of Santa Clirn in 1554,
Hefore 1860 Washington and Toquerville
had been founded, and St. George, now the
largest town in the Viegin River Valley, fol-
lowed in 8o,

UTAH'S "DIXIE" FRODUCED COTTON

Becruse of the Civil Wor, cotton was vie-
tually unobituinable—its price in Utah had
beett $35.40 a pound in 185538—and the colo-
nists set about raising a supply that would
serve the needs of ‘their own people. They
produced in 1861 about 100,000 pounds of
cotton on land that hod been arid desert
befure their umung_

Today cotton is no longer }:llunted in
Utah's “Dixie”; fruit has taken its place,
We were hadled all along the road by ch.i]-
dren who offered us melons, grapes, cherries,
and peaches at ridiculously low prices. A
few weeks later, they said, they would have
figs for sale,

At 51, George the coolness of an electri-
cally fanned hotel lobby was welcome, for
the thermometer was registering close to 110
degrees, 1 told the president of the Rotary
Cluby, which was meeting there, of the Cedar
City golf club. He said if we had time he
would take us out toan even rougher course
51, Georpe enthusiasts were bualding.

Brigham Young made 5t. Dﬂ::lfgt' his win-
ter headguarters, and his home is still stand-
ing. Near it is the old tithing house to which
lhr settlers brought for their church every
tenth egg, or ear of comn, or basket of fruit.
Another old adobe structure of interest =
the agricultural station where the farmers
brought for examination the exotic produce
they were constantly trying.

gated and dry

THE NATIONAL GEOGRAPHIC MAGAZINE

The piongers were indeed “wilderness
bredkers,” Although they went into that
desolate land with pothing save their few
household helongings and their oxen, they
not anly quickly established fnrms and pro-
duced their foml and clothing, but hauled
slabs of red sandstone from the surrounding
hills and built 3 massive temple and 3 ¢com-
modious chapel, There must have been
skilled artisans among them, for the spiral
stairway they erected in the chapel is one of
the finest e xamples of its kind 1 have seen;
wnid the un:l'dlﬁ_ture of both places of wor-
<hip i= outstanding.

As | looked around the thriving town and
remembered some of the waterless vallevs

we had raversed, | marveled ail the courage

und resourcefulness of those early settlers.
Brigham Young displayed amaring genjus as
n colonizer.

Un the way from St. George to Zion Can-
vint we ook 4 new road that passes through
Hurricane, named for the mighty Hurricane
Clifi, formed by faulting, which towers
peross Utah's southern boundary as a sheer
red wall in some places Tully 2,000 feet
high, The view from the top is stupendous.
Voleanic forces perhaps millions of wyears
ago broke the earth's crust here and tilted
a paortion of it so high that it is an eyrie
from which the visitor gaees spellbound.
The fancy came to me that once when
Mother Nature left her most talented but
erratic children alone with paint pots and

=srulpturing chisels, they wrought this topsy-

Luryy scene out of pure mischied,

Because floods of the Virgin River men-
aced many farms in its valley, the early set-
tlers undertook the digging of an {rrigation
ditch in the face of the Hurnicane Cliff to
supply water for a town to be located far
above any possible foods, They were 20
vears &t the tusk, but they succeeded at last
pndd established their town of Horricane,

We found Hurricane a pleasant oasis of
gardens, berry fields, orchards, and shade
trees,  The peaches we bought at o wayside
market were particularly luscious,

WATER MAKES THE DESEET GREEN

Wherever water {5 available, thers are
preen fields and prosperous villages, but not
more than eight per cent of the 32,597,760
weres of land in Utah s adaptable 1o crop
farming; and less than half of that. both irri-
farms included, is so utilized
now. The total irrigable acreage is probably
not five per cent,
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ROOF GUIDES FLYERS TO THE AIRFOKT

To Temple Sqglare each October and April come thousands of devoul Mormons [ram all over

th imtermnuntsin West ol from many forcign cpuniries | poge 01 )
Lodference”™ at the Tabernocle and the Assembly Hall (elght forearoumd )

They assemble in “(enemnl
The Bwetd of Informa-

Hon stands at the right of the spired Temple, and the Temple Annex i5 a6t the left

Most of the non-tillable portions of the
Slate, however, furnish excellent grazing for
sheep, which are driven up to high plateaus
and moyntam sides for sprng and sammer
feeding and brought back in the autumn to
lower ground to winter on naturally cured
desert prowth. How the sheep induostry
advanced s evident from the livestock cen-
stis, which recorded 430,000 sheep in Litah
in 1B83, 2866000 in 1929, and, despite
business depression, 2,168,000 in 1935 [ page
354,

As we passed Springdale and neared the
entrance o Aion National Park, 1 wished
for A pair of dark glasses, The Intense sun-
light on the rod saEndstone pedks and clifis
wis dazzling, T sought to rest my eves by
lvoking toward a mighty, tree-{ringed es-
carpment that thrust up on the horizon,

Though it was 40 miles away, it seemed
hardly a twentieth of that distance, the red
of its base glowing scarcely less brilliantly
thnn the rocks and towers at the roadside.
To describe the colors of southern Utah, one
would need to transiate the most vivid ad jec-
Lives into verbs, for under an afternoon sum
those reds and pinks and yellows are violent
[orees that Ay crash upon the vision
We were now on the tloor of a deep
rorge walled by clifis and massive sandstone
monoliths that suppested 1o me rourh-hewn
Ajaxes supporting o blue canopy of sky. To
our left we saw the majestic West Teémp
lifting its forested plateay top nearly 4,000
[eel abowve ws: o our right the Edst Temple,
almost gs high. The Watchman, an enor-
mous red spearhead at the gates of Zion,
stabs its point more than o half mile above

Ll
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WIND GODS FASHIONED THE GOOLET

Same uirata of rock being pofter than others, the wind removes them quickly,

lenvime Lhe huirder portions standing in- qoeer figures

ripbi] @fter rain hos loosened e grains ol sand ol which the stone 15 compised.
This ireak is wist of Blanding, in southiastern Utah

the road: and The Sentinel, on the west
rim near the checking station, overtops .
Strangely, all these giants appear equal in
height when viewed from the bottom of the
canyon, Ome must see them from Cedar
Mountain or from the skyline trails to ap-
preciate their differences in altitude,

For purposes of identification amd location
the names given to theése monsrchs are use-
ful, but the names are pitifully inadequate
Lo convey any true concepdt jon of thedr awe-
sume grandear. Through my mind kept
running Coleridge’s lne, “In Nanadu did
Rubla Khan a stately pleasure-dome de-
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cree.”’  The deep
rel of the ver-
milion cliffs dom-
inates the bases
af the walls, but
fgides above to
ever lighter
shades mmtll it
Fives way 1o
brogd bands of
white ¢rested by
pinks and golds
ringed with for-
eals.

Farther up the
road [ almost
shuddered at
sightl of the Altar
of Sacrifice with
its realistic
blood-red. stains,
and the supersti-
tion of the Indi-
nns, who feared
m enier the can-
vor after night-
fadl, became un-
derstandahble,
The Twin Hroth-
ors  off 1o the
richt looked
more cheerfual,
and the Moun-
tgin of the Sun
bluwzed with glory
in the westering
light.

ONE LITTLE RIVEN
CARVED L1020

The tireless
little North Fork
of the Virgin
Kiver, which has
carved the porge,
has made o garden spot of the valley
floor, where grow many kinds of deciduous
trees as well s conifers.  Green meadows
dotted with a bewildering array of wild
Howers are pleasant to eyes duzsled by a
ong journey across sunlit wastes of red
rock,

We rested {or n while at the lodge, a ram-
bling rustic structure in keeping with its
surrouncdings: and then, leaving our hags al
ane of the comfortable cabins, drove on up
the canvon to watch sunset bring out the
colors om the Three Patriarchs and The
Great White Throne.

Botagrapl by f=ke Joheen
OF VENTS

The carving 18 particulariy
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The Great White Throne, also called El
Gobernador, is a colossal truncated pyramid
of tock tising dhout 2,500 feet nbove the
river. Because its base and the cliffs near
it are red, s upper part, shading from rose
to chalky white, looks like a stopendous
mass of white marble. 1t= top is forest cov-
eredd, and here and there on its sheer sides
clumps of trees buve found footing. 1t s
seen it its best from a ciroular vale of almost
tropicnl green known as the Temple of Sina-
wavn, where the canyon road ends at The
Niarrows, the knife-gash gorge cut to a depth
of sotme 1,300 feet by the North Faek.

i':t[mdmg at the hutlum of The Narrows,
une can see the stars in daytime as from the
bottam of 4 well. 1 was reminded of John
I, Whiting's description of the entrance to
Petra, the “rose-red city, hali as old as time™
[see NartoNaL GroGrarHic Macazixe for
February, 19353, but words were lacking 1o
cxpiress my thoughis,

Aly compandon said, *'Wait ; there will be
a full moon late tonight.”

After a dinner of mountain trout at the
lodge, we went for a long walk up the road.
The college students who work during the
summer as alténdants were presenting
stage program in the assembly hall, and
when this was epded their orchestra would
play for dancing. We weére in no mood,
however, for such entertainment and has-
venetd beyvomd the sound of the dance music,
Only o fugoe from Bach could have fur-
nished fitting pccompaniment for the pag-
eant Nature was enacting,

Around us the huge monoliths gloomed as
blacker shapes ngainst the night; overhbead
was soch a hlaze of stars as | had never
imagined. *“The heavens declare the glory
of God: and the Hrmament sheweth His
handiwork . . " Unbidden, the words of
the nineteenth Psalm came to my mind.

MUOGNLIGHT IS A MAGICEANS

A litile after midnight we drove up the
canyon to the Temple of Sinawava and
stond on the bank of the Narth Fork to
awnit theé moonlight. There was no sound
save the murmur of the stream and the
faint whisper of the ever-quivering leaves.
An exatie fr & filled the air, the per-
fume of the ILI:ILHIm1 a creamy might flower
resembling the morming-glory. Within the
vast, tower-walled circle incifable peace
engulfed us, stealing all sense of reality.

| raised my eves toward the heights thit
shut us in. At first 1 thought clouds had
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appeared suddenly in the clear sloy; then 1
knew that the white wraiths that seemed Lo
float far nbove us were the upper cliffs
gleaming in the radiance of the rising moon,
The effect was unearthly. One by ane the
crags and peals ﬂnvr,q!d from the darlness
like giant sctors in o medieval Mystery
play, Beyond the inverted arch, bétween
The Organ and Angels Landing, The Great
White Throne shone with ethereal splendor,
It was a sight 10 make the least Imaglfmulw
feel like Filling on his knees.
We turned a little way
1o see the white shaft of the Mountain of
Mystery.,  Like an ivory wand it seemed,
helil -aloft by the mugician Shelley callid
“Lhat orbed maiden with white fre aden.”

The Narmows

COLOR SEEN BY MOON HAYS
As the full moon cleared the canyon rim,

the colors of the sandstone actually became
visgible, n phenomenon 1 hied alwavs sup-
posed impossible.  One wall, framed by
darkling peaks, glowed like a fire opal set
in hlack, its subdued but recognizable tinig
of red, pink, and gold shimmering in the
direct moon rays.

We drove slowly the Tength of the canyon
and back. At every turn appearsd a new
glory of the ever-changing panorama,  Zion
by moonbight 5 4 vision never to be lor-
potien.,

Joseph Black, a Mormon pioneer, home-
steaded In Zion Canyon in the sixties and
described it so poetically that his fellows
who had ndt seen it dubbed it jocosely
*Joseph's Glory.”" When they knew that he
had done it no more than justice, they
changed the name to Zion, in ing with
their thought of Utah as another “Holy
Land.”  Brigham Young, however, de-
murred, and for years the gorge was referred
to a5 “Not Zion."

The Indian word for it was I-oo-goon
(Arrow Quiver). In 1872 John Wesley
Powell, explorer of the Grand Canyon of the
Colorado, visited Zion and in an official re-
part 1o the Government gave it the pame
Mukuniuweap from the river, now called
North Fork of the Virgin, Under this title
President Taft set asicde the canyon in 1909
45 4 nationnl monument; but later, with
its sister canyons, the Pa and the
Great West, it became Zion Natianal Park.

Parunuweap and Great West Canyons are
almaost as remarkable 3s Zion, but at present
they are accessible anly by d.u‘ftr,:ult.pm_l..md
ioot trails. In Pamunuweap the riins of a
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mansion built by a wealthy early settler
stund on the site of a prehistoric village.
Ranger npaturalists, digging dround the
building, found intermingled there relics of
an ancient owvilization, pottery of a: later
Indian ribe, and [mgments of the white
mut’s ching, In many places in the park
are remnants of chifi dwellings.

Cur way out of Zion was the new Zion-
Mit, Curmel Highway (page 588 and Color
Plate XV, which climbs by a series of six
switch-backs 791 feet in three miles and
plunges into n 3 607-fool tunnel drilled in
the fnce of the sheer canyvon wall,  Plerc-
ing the tunnel side at intervale convenient
for ventilation are six lorge, windowlike
galleries. affording entrancing views., We
paused ot thee openings (o look out, each
time from a higher vantoge point, for the
tunnel rises at a five-per-cent grade ( page
589). Al the st galléry 1 asked my com-
panion how the tunnel had been made and
whit bhad been done with the waste rock.

TORRENTS BROOK RO INTERFEREMCE

“The windows were cut first,” he said,
“and the rocks Trom them and from the tun-
nel were thrown down there into Pine
Crevk.” He pointed over the gallery ledge
ut a mere rivalet skirting the base of the
clifi far below us,

“That sounds like a wilil exaggeration (o
you now, because the creek s almost dry
and its bed free of debris; bot you would
understand if you could bé here when floods
come down from the mountaing, They took
that whale gorgeful of rock away in less than
two months and carried it down to the Colo-
rado River. Water has been known to rise
30 feet in a few minutes in The Narrows
above Sinawava, and it comes up alinost as
fast here.”

The gorge carved by Pine Creek i so
narrow that from the tunnel window we
¢asily threw stones against its opposite side,
One who attempis to explore such a stream
m the “cloudburst season™ plavs a reckless
syme with death.

scarcely liss spectacular than Zion ftself
is the country along the 24-mile highway to
Mt. Carmel. The road, an engineering
marvel buildt m 1927-30 at a cost of nearly
$2,000,000, winds around red stone peaks
i through areas fantastically carved by
BFOSIOIL.

A surfaced road leads northeast from
ML Carmiel through Orderville and other
villages that seem anachronistic survivals
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{rom pioneer davs, For miles it follows the
lertile valleys of the Virgin and Sevier
Rivers, Signs stil] visible on old buildings
In some of the lyrger southern Ultah towns
bear the legend “Deseret Telegraph,” re-
minding the traveler that Brigham Young
established ope of the earliest telegraph nes
to kKeep his colonists in touch with Salt Lake
City.

Narth of Hillsdale a highway Lranching
off to the right took us up to the Pounsau-
gunt Plateau and the Powell National Foe-
est. We were now approaching Bryce Can-
yon MNational Park, and the borning heat
which had scorched the lower Jevels gave
way to a delightful coolness, At the canyon
rim the altitude s 8,000 feet,

It was near sunset when we reached Bryce
Canyon Lodge, a restiul place with attrne-
tive log sleeping cabins scaltered among
pine trees.  Somewhal o my puzzlement,
we had caught no glimpse of the canyon on
our way in, nor could we see it pow from
the wide veranda of the lodge, The builders
of highway and lodge had felt that the sight
nuﬁhl to be kept ns a surprise at journey's
end,

A few minutes later 1 appreciated the
wisdom of that decision. We walked per-
haps 300 yards [rom our cabin up o gentle
incline and came soddenly to the rim of
Hrvee.

What a sunburst of beauty!

It i3 not awe-inspiring like the Grand
Canyon of the Colorado, not solemnly mys-
terivus like Zion, It is glamorous as a poet’s
dream. With its Cathedral, castles, spires,
stotuary, Queens Garden, Wall of Win-
dows, and “weirdly sculptured pates™ glow-
ing in the sunset. it is like Tennyvson’s fairy
city, “many-towered Camelot,”

BRYCE CANY(ON TRANSCENDS ADTECTIVES

Actually it is not a canyon but an amphi-
theater three miles Jopng and two wide
crowdid with tall, funtastic shapes whittled
from the Pink Cliffs formation by rain and
st and wind (Color Plates -1V and IX ).
The lung Indian name for it means “Bowl-
shaped Canyon Filled with Red Rocks
Standing 1y Like Men,”

To each beholder it revenls itself in o per-
sonal interpretation different from the im-
pressions that it makes upon others, for it
stirs the depths of imagination. Some visi-
tors delight in comparing the sculptures to
characters from history or to famous br
oven comic figures of today.  Gleefully they
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IT'S EASY TO FLOAT BUT DANGEROUE TO DIVE IX THE GREAT SALT LAKE

Laden witly 23 per cent aall, the water is so heavy thal an inexperienced diver might break his

neck when strilane the suriace

pawary person who geis it into his throgt may meel desth by steangulatian

It i& hnpossibile to sink, but the saline solutlon B s0 <lrong that Lhe

Recent investization

revends that salt ervstals are now precipitited gver the entite lake bottom and even the tiny, shrimps
which formecly were the only animal file {0 the water are diappeating

will point out “Queen Victoria™ ‘and, not
far nway from this dignified personage,
“Glogmy Gus.”

My peréonal preference is for Indiin
name= . which have an orotund ring and mean
whatever one wishes to' make of them.

Horse and Toot trails, leading down into
the botiom of the bowl, permit the visi-
tor to oblain many different perspectives,
Evervwhere the soft postels of the limy
sandstone charm (he eve. There are red,
orange, pink, yellow, mauve, and purple, all
pricluced by the action of water on minernl
deposits.

Because parts of the formation are much
wofter rock than others, these have been cut
away, leaving the harder portions standing
like strange bits from an oriental fentasy.

There are nio copstant streams in Bryoe
Canyon, but occasionally floods from loren-
tigl raine sweep the floor clean of debris,
Erosion i going on without interruption,
trees at the rim sometimes toppling over and
crashing to the bottom. The edge of the
cupr 1= the dividing line between the Great
Basm and the Colorado River watersheds;
and, when two raimdrops fall on it an inch
apart, one may find its way to infand plains,
the other 1o the Gulf of Californi

It has been my good iortune Lo see Brvoe
Canyon many times-—at sunsel, at dawn,
under 4 midday sun, in moonlight, and
before, during, and after rains.  Always its
colors have been different. Heavy rmamn
makes it particularly lovely, sending slender
cataracts tumbling from every promontory.
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Legend bas it that Ebenezer Bryee, who
established a farm al the lower giteway in
1873, founded the frontier village of Tropic
(still a frontier village ), and gave his name
to the canyon, was so little impressed with
the wonders of the scene that he describiad
it merely os “a terrible place to lose 4 cow."
Perhaps he hud been forewamed by hearing
the story of Joseph Black and Zion (p. 587).

We staved at Bryce Canvon Lodge for
several days, enjoying the cool, sparkling
weither, and gaing on excursions to points
of interest. Though the time was the be-
ginminge of July, evenings and mornings were
chilly enough to justify jolly log fires in the
huge fireplace.

Most entertaining were the fircside (ales
wld by the cowboy gulde ( Color Plate TX).
One might he wove for a group of girls a
story of one of his experiences with horse
thivves, It was intensely dramatic buot
entded unsatisivingly with the hero, hacked
up into a box canvon by a murderous band
aiming their rifles at his breast. He could
neither retreat nor advance,

“But what did they do to you?" gnsped
one of the iInnocent auditors.

“0h, they killed me,” he replied, without
n suspicion of a smile,

YeTEPE" BACE T THE DAWK OF TIME

From the edgze of the Paunsaugunt Pla-
teay a geologist can trace the history of
¢nrth back to its beginnings, He stands on
i Tertiary formation and looks down a
mighty flight of steps bréeaking away toward
the Colorado River., Each of those steps
represents a different age, and if he could
descend them he would pass through the
Cretaccous, Jurassic, Trinssic, and Perminn
before he was out of Thah.

Drisregarding, then, the palitical bound-
ury, he could follow the plateau across
northern Arizona, go down into the Grand
Canvon, and come 1o Archean rocks, the
oldest formation ex m the world, A
journey of about 80 miles would take him
back thousands of centuries in geologic
history.

When we went from Bryee to the Kaibah
Nationnl Forest and the North Rim of the
Grand Canyon, I was at a loss to under-
stand why Utah does not extend all the way,
Fredonia, in northern Arizona north of the
Lirand Uanyon, i3 wellnigh inaccessible
from the Artzana side. It is a2 Mormon
village settled by Utah colonists, but when
Utah was ready for statehood the bound-
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ary wha hxed by compromise just south
nf Kanab.,

Al Kanah we were graphically reminded
of the age of the ground we trod, There
were clearly defined dinosaur tracks in the
ﬂntﬂrzd stones of the walk that leads to the
hotel.

We went up from Bryee to Cedar Breaks
for the Fourth of July ceremony dedicating
Cedur Breaks as the 69th nutional monu-
ment, That word “up” is important, for the
rim of the vast amphitheater known as Cedar
Breaks is 10,400 fect above the sea, _

On the way we passed a strip of broken
riocks that had poured as lava out of one
of the now extingt volcanoes of southern
Utah, It brought to mind Poe's “scoriac
rivers that roll their sulphurous currents
down Yaunek," though now it is bordered
by u lovely forest of white-boled aspen trees
(Calor Plate X1V).

Cedar Breaks, formed by the same agents
that carved Bryce Canyon, is much larger
than the better known amphitheater, Stand-
ing on its rim, ene looks into the magnificent
depths of n series of ¢roded bowls (Color
Plate X ), each peopled with red rock giants,
As many as 00 colors have been iilentified
by observers from the lookout point,

Again 1 was reminded of a Psalm of
David, “Who shall ascend into the hill of
the Lord 2™

Glorious as is the scene, 1 was more in-
terested in the Utnh people who had come
to the celebration. They sat on upended
blocks sawed from trees and listeéned to a
three-hour program of speeches and music,
They are hardy folk !

Though the sun was at its height, the air
was delightfully cool; and we sat hatless
through the long ceremony, Next day we
roed our politeness; for those of us who were
bald or baldescent were treating our heads
for sunburn,  There is something unusnal
about sunburn in Utab; it causes the ai-
feicted parts to swell most anbecomingly,

REIGINGRES ALL IN UTAH

After the speeches therewas a picnic, with
barbecuerd beel served free to all comers.
scores of Piute Indians were on hand to take
care of what was left. Everybody seemed
happy amd care-free, neighbors greeting one
another and inviting their friends to share
the baskeis of home-cooked dninties. We
tasted delicious cakes until out of regard
for our waistlines we avoided approaching
fnmily groups before the luncheon had heen
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put away, That plenfe was just an old-
fashioned family party, with 3,000 persons
in attendance !

trovernor Blood and his gracious lady in.
vited Randall and me to join them on a trip
to Boulder Dam,* nnd at 3; 30 next morning
we s2t ot from Cedar City, The reason fue
the early start becamé apparent soon after
sunrise, and at 10 o'clock a thermometer at
the base of the dum registered 109 degrees
in the shade. The trip back 1o Bryce Can-
yon was a trial by fire, & practical demon-
siration of what drought means to Utah. If
rain did not fall soon, the Governor told me,
it would be necessary to kill several hundred
thouzand sheep, for thete would be neither
water nor forsge to keep them.  Light rains
later relieved the situation to sume extent.

Irrigation was seriously threatened be-
cause of fnilure of streams, and =oil erision
by high winds had taken terrific toll, Inn
letter the wife of the manager of the Rocky
Ford Reservoir, which serves a large area
near Minersville, poignantly describes the
situation:

“This reservoir has suffered in the Jasi
five weeks in Hood damage, intense silting,
antl a dislodged control gate, more water
having been lost than is left. Fish, unable
to pass back throbgh the blocked tunnel,
treated a-scourge. and 50 tons of them had
to be pitchforked into wagons and hauled
AWRY,

*Thete have been cloudbursts where no
good resulted, but not a drop of rainfall has
come to Lthis projecl 1o encourage recovery
from the dust-choked, wind-pursued deso-
lation."

After o pleasant week-end at Bryce, we
drove up through central Utah to Salt Lake
City, The trip was 4 revelation of both the
natural and the socml aspects of the farm
vallevs., Somewhat ruefully men talked
about the drought, but none we saw seemed
fearful of the foture. The irvigated fields
were still green, though production would
bt Far less than usual,

Towns were more numerous and lerger as
we progressed northward along the Sevier
River, and the country seemed 1 (IS,
a pastoral scene refreshing after the red
glare of the prismatic plateaus. Some sixty-
six per cent of the 520000 people of Utah
live in the district of which Salt Lake City
is the center,

* Ser "Southern Calidornin at Work,™ by Fred-
erirk Simplch, In the Narwosar Goooraram Maca-
pise for MNovember, 1934,

ol

We were heartily welcomed at Panguitch,
Richfield, and Manti, seat of o handsome
Latter Day Saints Temiple, by men who re-
assured the Governor by their hopeful out-
look on the drought situation. Reports were
El;qnﬂllf good at Nephl, Payson, and Spanish

ork,

The Governor was in 8 cheerful mood
when we reached Prove, third city of Utah,
i thriving twwn of nearly 15,000 i)
near the shore of Utah Lake. it was
that Father Fscalante, zeeking a trail to
connect early Catholic missions, wisited
peaceful Indians in 1776, Prove has the
seciarian Brigham Youngt University and
the large State Hospital. Fertile soil and
a sufficient supply of irrigation water make
of the town “the Garden City" (Color
Plate V).

To the Mormon settlers Utah Lake was
the “Sea of Galilee™ of their new “Holy
Land,” the river connecting it with Great
Salt Lake was, and is, the " Jordan,” and
Crreat Salt Lake was the Y Dead Sea”

SALT LAKE CTITY SMRANG FROM DESERT

Through American Fork, Leli, and Mur-
ray we followed the broad highway and
came in late afternoon 1o Salt Lake City
(population 140267 a1 the 1930 census or
180,407 ii the entire méetropolitnn area ls
included ) which has been conjured by hard
work from what was sagebruzh desert only
B9 years ago, 1 like to remember it as |
saw 1t that evening from a vantage point
nedar the mouth of Emigration Canyon, the
place from which on July 24, 1847, the 148
ploneers caught their first plimpse of the
valley.

What they saw then was a purplish-gray
wiste with only a few cottonwood trees
prowing beside City Creek, vet their leader,
Brigham Young, said, “This is the place."
A monument bearing this quotation stands
at the mouth of Emigration Canyon, ‘That
very day advance scouts of the party had
plowed some ground near the mouth of City
Creels Canvon and begun what is generally
accepted as the frst irrigation project estab-
lished by Angli-Saxons on the North Amer-
ican Continent.

What I saw 89 yvears later was n magnifi-
cent ity of trees and homes, the impressive
skyling of its business district clear ocu
against a glorious sunset that smiled over
Great Salt Lake. Tt would be difficult o
tind a more striking location for acity, Hall
circled by the snow-capped peaks of the -
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Fhatigragh by Hichind H. Stesar
THEROUGH EAGLE GATE HORIGHAM YOLENG USED T ENTER HIS TRIVATE ESTATLE

Rut the portal was just hizh enough then to pive clenrance 16§ “prame schooner.,”  His offic
the Bierhive Hoo=e, aml his rostedietee, the Llon House, still «tanil in the srounds at the left | W7
big hivd, perchod. atop & beehive, now seems to guard tree-flanked State Street, which leads aphill
to the Sinte Capitol. Thi= stroctuce, buolll of aative granite, was completed in 1915,

Fhitmgmph Chigteey Sali Laks T rllisise=1e s rum

HERE HE (OMES] THERE HE GOES|—AND SALT FLAKES FLY LIKE SENOW

Here S Malcolm Camphbell hurtls over the measured mile m o tronl ros alome the Bonnewills

Salt Flatse Last Septembar he drove his . Bluebird over the bed of the vapihed Lake Bonmeville al
01 thiles an hotr, 1o s2f 8 new world racing record.  These tractz of white are formed of the setthing

af mn land sea which onee covered mpst of Udah, Idabo. amd Nevada (paie 5757). The anclient
bondy o) water = desrribed in & scholasdy monpgraph by Grove Kar] Gilbert, &8 peneration 2 vice
Aresident and Fubbard Medalist of the National Cropmphic Sociiy,
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Wasatch Range, and guarded on the open
side by -an inland sea, it has been called
“u perfect jewel in a lordly setting,”  Sheer
amazement at what men have wrought from
the desert overwhelmed me as we went down
to our hotel becide Temple Square.

Next morning 1oasked the clerk the way
to the office of my friend Gus Backman,
and he told me it was only three blocks
down the street.  The weather was so cool
that 1 felt a lttle disappointed because the
walk would be short, but T 2o0n discoverad
that three biocks in Salt Lake City con-
stitute no mean distance.

The city was laid out in 10-acre sgpiares,
each divided into eight lots. The principal
stroets measured 132 feet from curb to curb,
probably n waste of space in the early doys,
but an inestimabile boon to motorists woday,

Az | went along, my curinsity was in-
tripued by a stream of clear water runming
in the gutter beside the walk, and 1 askerd
a fellow pedestrian about it

“That is Cily' Creek,” he said, “the
stream that made Salt Lake City possible.
We chensh it ns 4 memento of ploneer
strugeles, The First National Bank now

ies i site near that of the Arst wreiga-
tion ditch,”

MORMON TEMPLE AND TABERNAULE

Later that mormning Gus and 1 'went Lo
Temple Square, a walled park of ten acres
near the center of the city. There stand
the stately Mormon Temple and the huge
Tabernacle (page 383 ) amid beds of flowers
on a gractous, tree-shaded lawn., The Tem-
ple is not open to visitors, but puides daily
conduct groups of sight-seers through the
Tabernacle and other church buildings.
Protected by a pergola in o corner of the
enclosure is the first house built in Utah
(Coler Plate XIT).

Some writéers hove called this center of
the latter llay Saints “mysterious’” and
“foreign seeming.” | did not find it so.
In Salt Lake City most of the church de-
neminations with which 1 am familiar are
represented | amd all live together in amity.
The thought that occurred to me as 1
lonked at the massive buildings was one of
wonder that the early settlers, working with
such equipment as they had, could have
constrisgledd them,

The vast Tabernacle, 250 feot long, 150
feet wide, and 80 feet high, seats 8,000
people, and its acoustic properties are
extraordinary.  The roof is an oval dome
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supported by 44 sandstone bultresses that
surround the building,

We dimbed up between the ceilmg of
the nbditoriom and the roof and found our-
selves in o space some 15 feet high, among
the bridge arches that form the dome, The
architect who designed the Tabernacle was
a bridge builder, who from his experience
v this unusual structure.  Iron and
stee] being virtunlly unobiainable when the
building was startedd in 1863, the timbers
and struts of the roof were pul together
with wooden pers and rawhide thongs, most
of which are still intact, thoueh in recent
years bolts bave been introduced to supple-
ment them.

WIIERE A CHORLS OF 35 00d SINGE

Even more remarkable than the architec-
tiare of the roof s the magnificent organ
of between 7,000 and B,000 pipes ranging
in | irom bOve eighths of an mch to
32 feet. The original instrument was made
almost emtirely by hand by Utah artisans,
and much of the wood for the pipes was
from “the cedars of Lebanon™ in southern
Utah, To-day the organ is electrificd anid
boasts many additions, inclucing an wntiph-
onal sel of pipes in the basement of the
Tabernacle, but some of the work of the
pioneer croftemen remains as they left i,

Draily at noon the Tabernacle orghnist
plays a concert, 1o which the public is ad-
mitted without chirpe. Radio listeners
everywhere are familine with the broad-
casts of the famous Salt Lake Tabernacle
chair, Particularly interesting to me is the
annual song festival of the young people’s
organization, when 3000 singers chosen
from local groups in all parts of the United
states and miny foreign couniries unite
urler the direction of some outstanding
chorus leader to present the oratorios they
have learned in their home churches,

Salt Lake citisens have always been
lovers of music and drama.  Soon after the
city was founded they buit & commodious
theater in which appeared some of the best
known actors and musicians of their day.
This building was torn down a few years
ago, but 17 modermn theaters now supply
entertainment for the populace.

The Mormon Temple required 40 years in
the bullding (1853-93). [t 5 constrocted
of native Utah granite hauled by ox teams
from Little Cottonwood Canyon many
miles awoy. With walls 16 feet thick at
the base and 8 feet thick at the top, it s
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massive a5 a medieval castle, The angel
gure surmounting its tallest spive is of

hammered bronze covered with gold leaf,

=alt Lake Uity pressrves memories of
many stirring events of the winning of the
West, Wherethe Salt Lake Tribune buld-
ing now stands was once o station of the
Pony Express, which carried mail between
San Francisco and Mississippi River cities
in the time of the Californin gold rush,
Bronze and granite markers have been

laced at points on the route here, and at
cho Canyon, Murray, Jordan Narrows,

nnid elsewhere.

Looking at the modern fransportation
lines that now serve the State, one recalls
with a thrill the intrepid riders of fleel-
footed ponies carrying letters through hos-
tile Indian country hali across the continent
in nine days. Postage then was five dollars
for a piece of frst-class mail |

On the ground now occupied by the Ad-
ministration Building of the Church of
Jesus Christ of Latter Day Saints, or “ Mor-
mon' Church, the early sottlers minted
gold coins soom after the discovery of the
metal in California, The seitlers aleo
printed paper money known as “tithing
scrip, using paper manufactured in a mill
established in 1861 at the mouth of Big
Cottonwood Canyon. Ruins of the mill,
ot the outskirts of the cty, have been con-
verted inte noclubhouse.

Perhaps the most impressive edifice in
the Stite is the Capitol, which es a
commanding  eminence  overlooking  the
business district. Its walls are of Utnh
granite, anl s dome s Utah copper.
Utnh onyx and matched Georgia marble
jorm the interior finishing, and Utah gold
and silver adorn the furnitare in the Goy-
ernot’s Room,  In the halls are displayed
tastefully arranged specimens of the State's
mineral and agricultural products, together
with such pioneer relics as the first spinning
wheel msed by a settler, and a venerable
piann hauled 1,000 miles across plains,
mountaing, amd deserts  when  freight
charges were 5500 a tan.,

SALT LAKE A MANUFACTURING CINTER

Salt Lake City has 263 factories prodic-
ing diversified goods., (M these industries
one of the most important = devoted to
the manuiacture of gasoline, motor oil, and
motor lubricants: At present most of the
crude pil 15 imported, but when the enor-
mous Utah deposits of oil shale, oil sand,

THE NATIONAL GEOGRAPHIC MACGAZINE

and petrolenm have heen (ully opened, the
industry may well become an enterprise
whally within the State.

Parks and goll courses are the pride of
the citixens, and the climate is so mild be-
cause of the city's sheltered location apd its
4, 554-foor altitude that outdoor recredtion
15 pozsible virtually the yvear round.

At the University of Utah, a modemn
State educational institution with splendid
buililings on a charming campus (Color
Flate V13, | was interested in a display
of dinosaur skeletons from the “INnosaur
(Quarry” at Jensen (see Calor Plute XIT).
The institution, founded as the University
of Deseret in 1850, less than three vears
after the setttement of Salt Lake City, is
the oldest State university west of the Mis-
souri River.

From the busy airport transport planes
tly on regular schedules o cities on the
Pucific const and to the Exst, 1t is thought-
provecative to soar over the flat sall desert
west of the city where Sir Malcolm Camp-
bell recently established the world's record
of 301.1292 miles an hour in a racing car
( page 602 ) and recall the creeping ox feams
and handearts that brought the ploneers to
Utah.

Long drought had imluced a heat wave
in Salt Lake, and the temperature on the
streeds one afternoon exceeded 100 degrees.
Noting my discomlort, 2ome ane suggested
a drve up Emigration Canyon for dinner
at Pinecrest. We left the city scorching
under a blazing sun and in Hitle mare
than a half hour were sitting on o lodge
veranda where the thermometer registered
only 72 degrees,

These mountmin-walled canyons are the
delight of Salt Lake citivens and visitors
alike. To enter them is to go from mod-
ern civilization into wilderness, Among the
muny thit muy be reached guickly from
Salt Lake City are Emigration, Mill Creek,
Big Cottonwood, and Littde Cottonwood,
The Salt Lake dweller need never be
troubled by hot weather, for summer cot-
tages and eamping places are easily acces-
sible in all these lovely gorges,

There are so many interesting canvons
in Utah that it seemed to me every per-
son | mel had a {avorite of his own, and
no twi the same, COne of the most spec-
tacular, the pride of President Heber ]J.
Grant of the Latter Day Snints Church, s
American Fork Canyon, with its alpine
drive around Tinpanogos Loop. An easy
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BURSTSE OF COLOR IN SCULFTURED UTAH
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UTAH, CARVED BY WINDS AND WATERS

climb ahbove the roud is Timpanogos Cave

National Monument, not a large cavern
but ene with exquisite stalactites and sta-
lagmites.

The highway mounts to an altitude of
8,279 feel on the shoulder of Timpanogos,
rising more than 4,000 feet in a drive of
two hours, and aflording at one point a
elimpse of one of the farthest-south glociers
in Narth America.  Mount Timpanogaos, the
giant of the Wasatch Range, 8 thrust up
11,257 feet nbove sea level, dand the view
Emm its summit 15 far reaching,

Cne of the unusual sights in Utah is
Muaple Canyon near Moroni. 1t Is a series
of multiple gorges, the walls of which are
composed of a natural cement clutching
large bowlders: protruding so for that ap-
parently they are ready to crash down on
the observer looking st them from the hot-
tom, In this canyon the jfamous Indion
teader, Black Hawk, hid for months with
his warrior Dand.

One morning we went to see the open-cut
copper mine of the L'tah Copper Company
in the Oquirth Mounthins at Bingham Can-
yon, 20 miles southwest of Salt Lake City.
The huge mine, largest of its kind on the
continent, is a man-mude wonder wellnigh

as awe-inspiring as fion Canyon  (page
619,

MOVING A MOUNTAIN OF COFFER

At the time of my visit 3 whale mountain,
444,000,000 tons of ore and strippings, huwd
been removed, leaving an amphitheaterlike
pit 3,200 feet long, 1,600 feet wide, and
1,500 feet deep. There remained to be
mine] three times as much a5 had been
tiken out,

Encircling the walls of the vast pit are
20 terraces of an average height of 70 fee
eqpuipped with 85 miles of railroad track over
which electric engines haul ore cars of 80-
and 100-tom capacity.

We ascended the levels in a ly train
and) watched the 23 electric shovels with
their  Tour-and-p-hali-cubic-yard  dippers
load the cars with rock blasted from the
walls. Each “dipperful” weighs from six
te seven tons, and o car is filled in five
minutes. The record for londing in i sin-
gle day = 142,000 tons,

Brought down from the Tevels, the cars
of ore are formed into teains of 50 cars
each and hauled to the mills at Magna and
Arthur. ‘We drove down the single, seven-
mile-long, canyon street of Bingham to the
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v town of Copperton and thence to

the Magna mill,
An ore train bad just pulled in to the
of the mill, and we climbed breath-
taking flights of stairs to reach a platiorm
from which we could watch the unloading.

AMAN-MADE THUNDER ROARE

It was ape of the most amazing sights of
my experience. A switch engine hauled two
cars to a rotary dumper over a crusher that
looked for all the world like an enormous
coffee grinder. As soon as the cars were
locked in place, they were tipped upside
down, and 200 tons of ore went roaring into
the hopper. The man-made thunder was
deafening a8 the “cofies grinder™ began to
tum and break up three- and four-foot
bowlders, Gray dust made a fog as we hur-
ried down o flizht of steps to see the second
Process,

Convevor belts five feet wide and 500 feet
long carnied the grist from the first crusher
to the second hungry miw which wis wait-
Ing to chew the ore a little fimer. Step by
step it cascaded down the mill terraces, from
one huge, nolsy crushing maching to an-
other. In the later stages the crushing was
done in water.

When the grinding was finished, the great
bowlders had been pulverized so fine that
83 per cent could go through a screen of
40,000 openings to the squave inch. The
water content was reduced, aml suitatle
proportions of oil and other reagents were
acdded (o cause frothing, after which the
mixture, or Ypulp,” was delivered to the
flotation department.

The fine grinding is necessary to release
the mineral from the worthless rock, or
gamgroe, in which it is encased, The fiota-
tion process extracts the mineral from the
pulp, leaving the barren rock to be dis-
cirched us “tailing.”

In the flolation machines the pulp s
violently agitated, and thus a froth is caused
t form on the surface. The mineral par-
ticles have an affinity for the oily froth, and
as the bubbles rise to the top they pick up
the minerul, which rides on the bubble,
The has no such affinity and settles
(o the bottom, 1t seems parndoxical, but it
is & fact that the iu:nﬂer mineral purh::le-r.
float to the top and are skimmed off, while
the lighter rock particles sink and are drawn
off at the IlLllllum (prage 621).

When the bubbles burst, there Is a residue
of concentrated mineral, which goes through
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Mctageepih by Rlofund H. Stewan

SUMMIR SUN MAKES OCOENX'S ARTESIAN WELLS GLOW LIKE WHITE TORCHES

:'li;'-'lllllt underground streams fod by snow aodd ram convergre [or below the siirince hese at

Artesinn Park, in Ogden Canyon, where o subiterranean sock wall backs up the water,

sapply, 48 wells have beesy drifled

F'o Lag 1he

Compiressed] air, driven usderground by electric pumps, Horces

dudly to the surface as muich s 10 million. gallons of water, which & then piped 1o the Gy, about 10
miles down the canyom A new, powetr and IFrigition dam will cause the Inondation of this area

huge revalving filters, to make a. product
suitable for shipmént o the Garfield
smelter, which changes it into copper matte,

In following the ore we descended the
mountainside perhaps 300 feet, Gravity
i5 made to do much of the work that other-
wise would require power machinery,  The
ore I saw treated s of low grade, nver-
aging one per cenl copper, one-tenth of an
oince of silver, and ope-hundredth of an
ounce of gold 1o the ton. Were it not for the
cificient methods used In mining and concen-
trating i, it could not be warked nt the ex-
cellent proft now realized,

UTAH A TREASURE CHEST OF MINERALS

Mining in Utah is an industry of enar-
mous proportions.  In 1929 the Commaon-
weilth as o producer manked first in the
Nation i silver, second in copper, third in
lead, fourth in gold, and fifth in zine, Be-
sides these common metals there are a be-
willdering array of others—a total of 210
useful minerals in the State!

The United States Geological Survey esti-
mates at 196 hillon tons the still unmined

deposits of coal which underlie o fifth of the
are of Utah—enough {uel to supply  the
whole country for 200 years at the present
ritte of consumption,  From the Survey also
come reparts that Uinta Basin contnins 92
billion tons ol ol shale, which will vield 15
gallons to the ton, and that Washington and
Iron Counties hold 40 midlion tone of fron
ore; The region around Salt Lake City is
one of the greatest monferrous smelting
centers of the world.

In wil-drilling operations patural ffows of
carbon divxide and helium gas have been
developed, and notural gas bas been found
in several counties. Salt is prodoced Dy
solar evaporation from Great Salt Lake,
tuken from mines in many locations, ond
raked up from the vast salt deserts.

There are valuable deposiis al semi-pre-
clons stones, such as jet. agate, chalcedony,
jasper, sarnet, opul, obsidian, alivinite, rock
crystal, and topaz.

What moy result with the development of
all the matural resources of Utah stageers
the tmigrination,

Soon after my Bingham adventure | went
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Mooy mill ol the Ulah Coppu

el because 0 i

ity Park I'_“'i_*,:l,' for o |[i[| throupgh the -i'.:L';'n
Silver Kineg miine, where men werg (aRing
rich stlver ore from the tunnels, 1L wis
interesting (o wander around hundreds ol
(eet underground, but, strangely, the thing
that delichted me most at Park City was
the mountiinside flower garden the mine
monaoer e |'.l_'l':-_'l.|. arand the dining
hall and :'\-.;II_IIi:l'_' QUATIETS.

Without & sail om Great Salt Lake a trip
to Ultah is imcomplete. My most inleéresting
vovage was one with a party headed by Lir,
T. (", Adams of the University of Utah.
Fhere are 16 iglands in the Lake, the most
impartant of them Antelope, Stansbury
Fremont, Carrington, Cub, Gunnizon, and
Lolnhin, A graduate student of ornithology
from the University of Califormia jomed our
group for the purpose of banding pelicans
and other witerfow] that nest on Bird 1sland
and elsewhere in the lnke, The following
winter he would have reports of these birds
1M -.|;|.1,iijip_'_- i Florkl, ."l-[':f?':'E'.l.'. -.1|'|
¢lepwhere, and would be able to chart thea
MR Lo,

U'ntll recently Great Salt l-ake, 3 remnant
of ancient Lake Bonoeville, which once filled
sl of the presend site of L'tah and much

COPT'ER TITROLGH
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1115 a pebactiox Lhal Lid
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canoocalrates  Irm

driks Lo 1he Gllom wihik

hehler wiste mulerkil

pfnity for the Holation agents, riras an thi surin

of Idaho, was about 75 miles long and 30
wide, with an average depth of 30 [eel mud
iosalt content of 22 per cent ~pvernl years
af fdirowmeht, hovwever, hiave lomvenied The willer
aml increased the salt to
air, the huge hathing aod dancing resor
buildrngs of which were 52t on ples m the
niles from Salt Lake
City, wns nearly oo mile trom the water ut
thie trme of our visit, and the pke was 5D
shallow that our boat ran agroutdd at tre
quent intervals on the way to Antelope
1sinnd

We took off oor shoes and stockmgs and
waded out to Dr, Adams' small yacht
the precipitated salt near shore prickmig out
as we walked, Lately Dr, Adame
L |'|_|_'-||-".'-|,-.'|:!r ||'|.|'. a5 18
tated] over almast the entire lnke boltom.

Owr sails carried us about Hve miles 1o
Antelope Eslind, home of one of th
mnining herds of wild buffaloes in the Uinited
Sintes. but from there to the nesting slandd:
of the birds we =sought we wed guxiliary
muolors

As we neared i
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while pellcans
in sinole file behind a leader headed shore-
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ward, We continued, however, and our
scientific friend banded some cormorants
and gulls instead of the absconding pelicans,

A STORM AT SEA IN UTAH

About 4 o'clock in the afternoon we
started back, making fair time with our
small motors till a terrific storm sprang up.
Salt spray blew in our faces: sally waves
washed over the sides of the boat and down
our necks; we ran aground on sand bars that
sheated pins from our propeller and ocea-
sioned long delays.  For an hour or more we
clung to the lee of Antelope Island, barely
holding our own apainst the wind. The pale
fell off toward midnight, and we reached
Saltair at 12:30. I had never expected to
ride o storm at sea in semi-arid Uinh,

Our faces were eaked with hardened salt,
and when we pulled off our clothing it would
almost stand alone, 1 found T could not
sink in this salt-saturated water, but death
by strangulation is a menace if one is caught
an the lake in such a storm.

Friends went with me on several trips
through the irrigated walleys where all
mamner of berries, soft fruits, and wege-
tables are grown in profusion and cammed
for the market, Outstandingly delicious is
the famous Utah celery. Fields of sugar
heets, the foundation of one of the oldest
anil most important industries in Utah,
were in excellent condition (page 585). We
visited Echo Reservair, the source of much
of the water that turns the desert green.

Une day we wemt over to Fish Lake to
attend a meeting of southern Ttah civic
clubs. The lake is one of the best-stocked
fishing waters in the country, and the fish
dinner that preceded the evening program
wild a freal,

Fromy Fish Lake we drove down o Tor-
rey-and Fruita in the Wayne Wonderland,
where are five wonderful natural bridges
and a wealth of cliif dwellings, This entire
area may soon be set aside as a national
monument, [or it B as remarkable as the
better-known national parks (page 607).
The ¢ight Kolob Canyons, 12 miles north
of Zion, air-line distance, offer another bid
for the Nature lover's attention,

N visitor should neglect the trip from
Salt Lake City to the Arches Natlonal
Monument near Moab (Color Platés VII
and VIII) and thence down to Blanding and
the natural bridges of the San Tuan coun-
try. The Natural Bridges National Moni-
ment, about thirty miles west of Blanding,
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contains 8 multitude of these wonders of
erosion, the three largest of them being the
COwachomo, or Edwin Bridge, 108 feet high,
194 feet in span, 33 feet wide on top and
only 10 feet thick at the center; the Kachina
or Caroline Bridge, 205 feet high, 186 feet
in span, 49 feet wide, and 107 feet thick
at its smallest point: and the Sipapu or
Augusta Bridge, the Hopi “Portal of Life,”
A 261-foot span 222 feet ahove the stream
that carved it [page 618).

Entirely separate from this group of
bridges is the Rainbow Bridge National
Moanument, about forty miles northwest of
Kayenta. Rainbow Bridge is 309 feel
above the canyon bottom, and it measires
278 feet from pier to pier. So high i« it
that the National Capital could be placed
undler it without touching the span!

Lying partly in Utah and partly in
Colarado is the Hovenweep National Meni-
ment, where are preserved four groups of
towers, pueblos, and oiff dwellings made
by prehistoric peaple,

We found Ogden citizens preparing for
their Pioneer Day celebtation, Every man
capable of growing a beard must do so
at this time or pay a fine. The mayor
informed me that the fines collected in fun
defrayed a considerable part of the cost
of decorations for streets and buildings.

Ogden, the second city of the State. is an
impartant railroad and manufacturing cen-
ter of 40,272 population. It has extensive
stockyards and large Aour mills and sugar
factories, a5 well as numerous other enter-
prises, On Lucin Cut-off near by one
"Boes to sen by rail” (page 604,

There is sume good-natured rivalry be-
tween Salt Lake City and Ogden. When
Salt Lake imposed parking restrictiogs,
Ogden promptly put advertisements in Salt
Lake papers, “Come to Ogden to shop; we
et you park where youo please.”

Winter sports attract thousands to the
mountains of the Wasatch. The place is a
playground every month of the year.

At Logan President Petersan of the Utah
state Agricultural College conducted me
over the mountainside campus overlooking
the valley. He explained how the college
5 cooperating with other agencies to solve
the soil-erosion problem.  After our trip
around the campus, we drove up Logan
Canyon, a sylvan gorge so desp that from
the bottom the forest at the top Jooks like
bushes, One juniper tree pointed out to
me i3 estimated to be 3,000 vears ald.
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fountains ire becoming more and mote common in Utah, where parched land misl be quenched ol

Unirst rernlarly H gooil crops are to be grown.,

In the Bear River Marshes west ol Brig-
ham 65,000 scres have been set aside as a
national hird sanctuary, Hepe congregate
literally millions of walerfowl.

In the hizh Uinta Mountains are a thou-
sand or more clear woodland Iakes brimming
with trowt. The Uintas, one of the few
n:-uum_'.lin ranges of east-west axis in the
world, are a Nature lover’s paradise, with
their farests, acres of wild flowers, and dash-
ing streams. Many of the penks exteed
| 3.000 feet in altitude.

Every time [ visit. Utah, the Common-
Wi ed by winds, waters, and hard
work, | |f_-'|'|.lr it with reluctance, s scenery
i ever unique, ever different; and its pen-
ple are genuinely hospitable,

In a racdio address inviting his country-
men to see Utah, Secretary of War [ruHrl_L_L
H. Dern, eight vears Governor of the State,
cxpiressed the sparit of his home fall: *As
a finn-Mormon citizen of Utah, T am happy
to say that the Mormon people are kindly,
honest, witrm-hearted, imdustrious, thealty,

and progressive. It could not be otherwise,
for the early seltiers were of the best old
New England stock.

“Some of our places are &0 putstand-
ing that the National Government has
sol them aside as National Parks and Na-
tional Monuments. These are the show
places in which every American holds a
share of ownership, Come out and inspect
your property, and you will be proud of i,
Your pride of ownership will make you a
better, more patriotic Ametican, m the best
sense 0f that much abused word, ‘patriotic.’

“When we gel you out there to look over
vour own property, we will show you some
other things that you will not forget,

“We are waiting to welcome vou, With
aur mountains and valleys; our lakes nnd
streams: our farms, orchards, and ranges;
our mines, mills, smelters, and maputic-
tories: our schools and churches; our good
mads and perfect climate, is it any wonder
that our State song is e Utah  ‘we
love thea't
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NORMANDY—

CHOICE OF THE VIKINGS

By Heren CHpURCHILL CANDEE
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LLTIAM the Congueror, cider,
winelets, Mont 5t Michel—these
are features of Normandy that

come to mind with the nome of that old
province of France. You accent, thus un-
consciously, history, art, and refreshment *

Cherbourg, the poct where Normandy
seetns 1o thrust s nose impudently up-
ward—what does it mesn to the ocean trav-
cler?  So much weariness of the flesh in
connection with embarking and debarking
that one is plad to be off, Bot things are
to be seen there, and Cherbourg is a gentle
introduction (o the heady sights farther on,

It is here that we become aware of the
value of the fishing industries as a social
center. The chatter, hoth shrill and thun-
derous, that goes with the business = by no
mﬂﬂﬂf&thf least of the intercst, X )

[t i= mol perfunciory, this fish selling by
the men of the boats and their wives. Emo-
tion turns the card in many & sale, for if
Jesn, the seller, takes offense at the 1nn.1ir offer
of a retailer, he growks & refusal 1o trade;
and il Ginette displays her wares with en-
ticing good nature, she laughingly reaps a
big handful of coins for the deep pocket
concealed in her ample wool <kirt.

And of course there is the exchange of
local gossip, Where a few white-ca
women gather, the lalk runs highest, for
the woman who retiains the bonnet of her
ancestors s usually one who prefers word-
of-muouth to newsprint or radio. It 5 a
pity the caps are passing. The fnces,
riuddy and perhaps too irregular, look bet-
ter when t with picturesqueness than
when frankly umadorped.

I Cherbourg, too, one comes upon the
sight of women washing at a pablic {oun-
tain, That is a matter that always infer-
ests. How can they work in eold water?
What a boon it would be to these hard-
working women if a little hot water were
supplied! I you have ever watched them
al work you have seen grim cournge.

In the very hrat miles gut of Cherbourg
the charm of Normandy béging 10 assert

*S0e "The Land of Wilkumn the Ciéngueror,”
bv Imexr Buffineton Rean, with Muostrutbons feom
paturnl-color pholographs by Gervide Coortelle-
mont, 1 the NATosat Grocesrse Macarsrsr,
Jonunry, 1942,

itsell, Suppose it be May, what is the en-
chantment? The apple treps. They are
everywhere, like maids dressed in sprigeed
miuslins,

The country is full of little hills, so that
each farm has its slopes and s brooks,
among which stand the blooming frees.
And all this Joveliness produces the cider
which i3 the wine of the Norman country
and one of its big products.

APPLE-ELOSSOM TIME IN NORMANDY

The farmbhouses themselves are ap-
proached by these saucy trees which flaunt
sprays of pink against the old gray stopes.
You get an impression that all farmhouses
are near cousins of old castles. Their size
is often prodigious o American eyes, ac-
customed] a8 we are to the wobden farm-
house. The wide sweep of well-cut gray
stone walls has a dignity of other days.

A round tower, which seems to be =&t on
some part of thﬁ building, rises from the
ground, a separate entity, vet an indspen-
sable part of the whole, It may be in-
ten=ely agrarian in its intent, in its interior
uses, bt it vividly sugoests the old story of
the castle tower in which a fair damsel was
confined in cautious protection, a protection
naughtily defeated by the maidien's letting
down her hair as a lndder to o waiting
lover.,

Even the livestock of the Norman coun-
try i conspicuously  different  (rom the
accustomed. The gait of the Immense
Percheruns set a pace for the work of the
farmer, who i ever shouting to them 'a
grange sound, “Hue!" deliversrd with re-
proach or with scorn.  Magnificent animals
they are, but nover to be hurried, whether
at the plrm' or along the ronds.

Ag a farmer can go no faster than his
horse, his life & regulated by the Percheron.
Wil he some day exchange this placid
power for a hurrying Ford or Citroén?

A Tight horse built for speed, perhaps five
miles an hour, is used jor the high-wheeled
hooded carts which take folks to market on
a market day (poages 627 nnd 628). Some.
times real beauty hides in these excluding
hoods: At Honfleur one sees it often.

The Norman fields are red and white
with buckwheat. It is an important crop,

G135
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wives shure farm work in Normamly, sometimes called “one bl dairy furm It supplies Parismns
with milk and cream and sepds butter pnd chegse across the Channdl Lo England
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“YEAL 0N THE HOOF IS TAKEN FOR

A FLUTGY

MWhElE e TRl Lamis YT iE

MUORNING

Fhmt=sraph Ly

RIDE, EARLY T THE

The litike white-faced call tokes a bmck sealy but 1 zeems o be enpjoying the =sights ns the two-
wheelel cart rottles along ot o good chp from Barfeur to Cherbourg's market

but raised Tor local sustenance. To Amer-
fcans, the word “bockwheat” means just
one thing-—griddlecakes, light and brown,
eaten with a bit of savory sSinusage of
drenched with melting butter and sweetened
with that divine essence of the woods,
maple sirp.

Rut in Normandy the huckwheat cake 13
unknown, Some misstonary from the North
Woods should teach its mixture, or make o
plle of “stacked griddles” such as old Adi-
rondack puides can eonk. The way buck-
wheat is used in Normandy is to make of it
4 =ort of bread, soggy, putty-colored.

A GLIMPEE OF MONT 57T, MITHEL

The call of Maont 5t. Michel i5.a call to
the heart. You may go hither and yuon
throueh France, seging castles and monu-
ments, Mowered lanes and bewitching nvers,
but always ix felt the wg toward Moot St.
Michel often called, less formally, “the
Mount™ or *the Rock.”

Unresisting, you at last find voursell
stritight down the cozst from Cherbourg at
the little town of Avranches (map, page
6209, from which the happy pllgrim gets
his first glimpse of the Mount.

Avranches is set on-a sudden hill, and to
reach its gems of interest the road sweeps
upward on the steeps,  In so doing 1t passes
a Tibrary. That seems prospic until mio
one’s mind Bashes the remembrance that o
5 here thatl great tresgsures of the Mount
have found safe harbor -alter disturbing
conflicts, Here are pirchments written in
the twelve hundreds.

Here, too, is the work of the monk, Abe-
ard. whose love for Héloise 18 even better
remembersd than his treatise, “5ic ¢l Nono
—auch is the delight one takes in romance.

Up the hill is the Plate-forme, a name
which soumds dull enough until, as ong S10pS
to survey it, its history comes back from
some pigeonhole of the mind. What an
astoumding chapter of history it commemo-
rates, this simple stone platform  ringed
about with chaing!l It is all that is left of
the preat cathedral which was taken down
in 1799 as it began (o collapse

This spot, the Plate-forme, was just be-
fore the cathedral door, and it was here in
1172 that the King of England, Henry IT,
knelt hefore the prelates and emissaries of
the Pope to atone for the murder of Thomas
4 Becket in Canterbury Cathedral, The




2o FHE NATIONAL CEOURANHIC MAGATZINE

Chosligiagedi B Welvilly Bedl Grisvemar
FATHER, WHITE-CAPPERDN MOTHER, AND TWO LITTLE siMs OoUT FOR A =1 HOLL

_ They are zight-secing in the busy port of Cherbourg, wheee, a0 in more remote plarts ol
.-‘III'IIII- I'I'I:'l Db =i 11||. |'I|I .|“|'I III' FIESY LUK |_|_—I'. Ill_]|_|||-'] { 1§ e sl Jne I'IJ'I'I'"".II I|i'_:||_|_|ll-|;'._||:.|!
boode] curty, while down the streel comes a Lalye open maoter b,

| .}’#l" ' o
| Ii':

t#‘

II .!..I:'J '|I1 I I|.|

BOONTRS WHIRL AND CLICK A5 YOUNG GIRLS OF BAYELX MAKE LACE

Using milliw L they mapidly work the pottern with the jans. to which the threads are
atisched Ti'l:.l'l"-lll: L LETEES :tll'_'. ||I|'.'!Il._'.-'.._'_- baye mimili _.||.'.|'|:'_ ||.“. trellars 6! Lhe L r-i.__r ifh fronl.



NORMANDY —CHOICE OF THE VIKDNGS

pha _ |
i "::-I Erretat I.If'.-.Til!I'T!ll
| Ciudesec-
| leHANMEy | Coerbeurs ‘ot eiChar, |
. Valogmnese 31 . M“ § i Resciat
(ol ¥ - TR T e )
Iﬁﬁ'ﬂ_ﬁ}ﬁ | rref L | P __.r._:__ﬂ. #ﬁ'. fonllrar gl
| - P - T m
I hr-@ Bayeurs t:,g - - Qc_mnf
iy L Ligfous
ﬂ.ﬂi o li“. -E'd'l r"{t.l.ll'l'ﬂ .F!:l" :I-ﬂ1. E Eﬂfﬂ."% |
Cos = . _
i-.‘ : = _ II'.lfl::I:II:.I'I‘I'HI:EI_EI_I __':_: _rr‘E!'El'—H-l
I G, Fafaiee 10 5
Flarda ?&mmen
Avrancher ‘EL
.d.;r-nﬂ.u'r:r- (] el |
| -
P
| R ™&,.! A N C E
ﬂ:mmi P ""'a"ai':-h-,! T
BRITTANY Foughres |
| Sy - | sMayernon — L g —— ey |
ETETEHTE KR EILLS !
! — i smAE eI _'l I.L'.I'.I_ﬂ._ii-ﬁ.i.ii_ 5 —— ]

Dirown by Newman ﬂu;H.I.'.il]

FROM NOERMANDY'S SHORES, CONQUERORS AND EXTLORERS. SAILED ‘IO AlULD
WORLD HISTORY

Normans have alwiys been:sailors,

In thoir veins rans the blood of Vil

+ wWho ravaged

the enast of France and later setiled there, Setting oul from Dives—=ur-Mer, the Normans crosseid

the Channel Lo Pevensey for the momentois

caobquest of England; while, at about ihe same

timme, Lirother wdventurers in the Mediterrupean congucred Sarenn Sicily and paris of Tialy,

Traders, colonists, and fishermen from Normandy helped open u
a onit of government, the historic province occupies roughly

furthern cooal.

King, having been excommunicated, was
not allowed to prostrate himseli before the
gorgeots company from the Vatican within
the building, but had to remain outside
until their absolution was given him; and
on his royal knees, which ached miserably.

The day when first 1 saw the wondrous
Mount, the sea lay softly between the Rock
and the land, and about the lower part of

the New World, No longer
¢ central portion of France's

the islet a fog clowd. Above this
the Abbey rose like a group of fuairy towers
in the sky, and the sword arm of 5t. Mi-
cha#l’s high figure was stretched toward
Heavens hlue amd flashing in the sun
(pages 633 1o G48),

But the time to see Mont St. Michel is
at any time when you find yourself near.
If a chanee Lo see it s given, even if it be
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midnight or winter, the sight should not be
mis=ed. Bul if a choice of times can bhe
made, then the time of high tides is that
time. And if there is 0 moon, and one an
spendd the night on the Rock, then sight-
secing has renched its ulthmate,

From Avranches the view resolves itself
into a map of the Bay of Maont St, Michel
and that great space of sand from which the
tide recedes.  For-22 miles, from Avranches
to Cancale an the Brittany side, extend
these tidal sands; and in the middle of all
this flatness, as if floating in the sky like a
mirage, rises the granite rock of Mont St
Michel. Two hundred and fifty fest it
towers, and man-made structures have in-
crended 15 hedght 1o 498 feet,

The curious and seeking observer can
also mote from afar the three distinet tiers
on the Rock. First above the waters are
the ramparts, splendid in their medieval
atrength; next, the band of clustered
“elinging like limpets to o rock™; and then
the buttressed Merveille and the crown ol
towers and turréts resting on that marvel
of masanry.

And just as the Rock has three tiers of
architectural inmterest, the three tiers rep-
r?:ﬁ[ three purposes—{ortress, prison, amnd
abbey,

FROM DRUID DAYS TO AMRFLANE ERA

Pantorsom, lying on the little river Cotes-
non, s the place of departure for the
Muount, There ane would take to the sen,
were it not for the causewny of approach,
bttt across sand and water,

In alden times—H can be done now if
the traveler likes risk of wetting—the only
way 1o reach the Rock was 1o walk ar ride
across the e wet sand., Even kings
and bishops came that way, risking tides
and quicksands. Fancy Lowis X1 snatch-
ing ap his long gray robes and picking his
way among the salt puddles!

After centuries of wet feet and founder-
ng. horses, energy was expended to bank
high a causeway and on this 1o run a little
triin from Pontorson,  And now we have
the motor car by hundreds and even the air-
plane, which alights like a butterfly on the
sands by the ramparts,

There was an earlier group, an almost
prehistoric one, that passeld with wet feet
over the sands (o reach the shrine—for
religion has always loved this Rock. Diruid
prriestesses establiched here a sanctuary and
conducted mystic rites. They decorated

THE NATIONAL CEOGRAPHIC MAGAZINE

their heads with fragrant wreaths of ver-
vilin and carried quivers full of golden
arrows which had a property valuable to
those who shudder and faint in thunder
StOrms,

SAILORS SHOT STORMS WITH AEROWS

Une of these arrows, it wes helieved,
would disperse the fiercest storm i shit
into the clouds by a lad who had never en-
countered Cupid. Sailors were given to
calling at the Rock for an arrow. [f the
archer-mariner was successiul with a storm,
he could return and apply to the Diruid
priestess lor 0 high reward, one of the
most lovely of her maidens.

Hermits of a holy sort came after the
Druids, The place was then called Mons
Tumba, or Mont Tombe, beeause it had been
une of the s tombs of the ancient Celts;

Altogether modem  after Celts  and
Diruids seems the advent of St. Aubert. In
the §th century he lived on the .hill of
Avranches. He was bishap there, working
apd doydreaming with the mighty Rock
before his sight, when a heavenly commanid
came to him from St Michael to establish
g Christian church on the apex of the
gramite pile.  Visions of thot sart were
common in those days (A, D, 708) nmd
were fervently obeyed.

Bishop Aubert found a [ew holy hermits
nesting like sen birds on the heights of the
Rock, and that meant helpers. So he estab-
lished an oratory and the place soon at-
tracted pilgrims from far and wide,  Lator
a monastery was founded, Mont Tombe
dropped itz sepulchral name and became
Muont St. Michel, in honor of the saint who
i u{;[d:leared to Aubert in the vision thrice

i

Evidently the Normans, who came two
centuries after Aubert, bore no particular
jealousy toward the monks and their abbey,
for the bulldings were not destroyed. The
Norman chivi, Rallo, and William the Con-
querar, his descendant, had larger and mare
asparing: business in mind,

AN ARTIST IN OMELETS

Cmelets!  Is it possible thn-t the firat

thing demanded on the Rock is not the
murvel of buildings, but an omslet? What

# tyrant is an empty stomach!

The omelets of Mont 5t Michel are the
legacy of Mére Poulnrd, 4 famous hostess
of the Rock. She stands supreme as the
maker of omelets, in the minds of those



MONT 5T, MICHEL, A MEINMEVAL MASTERPIECE

THROLRGH ONE MODEST CATE PARS ALL WHO ENTER MONT 5ST. EICHEI
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MONT ST. MICHEL, A METHEVAL MASTERMYLELE (a4

CIRT IY SEA AND HAMPARTS, MONT S5T. MICHEL HAS HIEILD OUT AGAINST MANY A SIELI

It waz the opld Norman stronghold that suceessiully resisted the lavasin of Heney ¥V of Englsne 1y

1510 cenolat Beiwern Lhe Slount andd e Jow-lvinse coxil ol Nerrmapndy o L horlzon rises atother rock

irlel [ombelain i (38 Ao 651),

-; .'."I.r

\N OLD CARVING DEPICTS THE FOUR EVANGELISTS, EACH WITH HI5 TRADITIONAL SYMBOL

i scimoedd llon or |||. | e fupd ¥ Nlari =il J hin has his f0LTIE Like b wingssl cnldt, me Salthew an

sngel, This panel decorntes the Abbey chiirch
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before them and, be summer, oan fesl the ool sea breeees. Someone s alwive eating al Mont St Miche],
| ik ihe b i ler s 1H lebrat el I i3 | 11 Hie |
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HNORMANDY -CHOICE OF THE VIKINGS

whir long ago felt the warmith of her gracious
preeting, the heat of her greal open fire,
and the tantalizing fragrance of her brown
and vellow harmony.

As' spon as the wvisitor to the Rock
stopped within the city gate, he felt the puil
of Mere Poulard’s hospitality and remem-
bered the phrazes of her fame. A whill of
a browning omelet the entrance
court into the antechamber of a delicious
luncheon.

“Good day, my friends. Be seated; an
omelet i just ready for you,”

No matter how many times thit low, even
votoe repeated the greeting, it went to the
hearts of the hungry a5 & welcome for them
lisne.

As for Madames recipe—there seemed
to be none. | watched her and her hand-
maids with a detective’s ¢ye, but all T could
see was 4 bowl of epgs being prodigiously
beaten. Alas how many eggs | have sacri-
ficed at home trying to copy Madame
Poulard!

Coming now again to the Rock, 1 miss
her magic. Nevertheless;, 1 fall upon the
omelets of her successors and copyists with
the old-time appetite. One always arcives
hungry at the Rock, whether one is a pil-
grim by bus, train, or motor car. And
besides the omelets there are succulent
chickens turning on the spit.

Visitors crowd the Grande Rue, the only
real sirest on Mont 5t. Michel, and they ore
found in all places, high or low, on the ram-
parts.  But one most be alone to deeam
over the entrancing history of the place.

For me the matter was settled by taking
a mom in one of the little retrents that
cling to the Rock, with all windows toward
the view. ‘The early moming I devoted to
exploring.

AGE AND INFANCY AS GUIDES

On a doorstep of one of the barnaclellke
homes which cling beside the Grande Kuoe
gat an old man with a baby in his arms.

“lwod day, Madame,” he said. *Perhaps
I can show you something you have not
seemt, It is hidden and small, but it = a
gem of a chapel.”

His voice and smile were winning, and
then there was the haby in his arms, as
peaceiul as the Child in ancient pictures.

He rose—Curtier was his name—and
lamblike | followed, down steps, up steps,
und finally to a platform on the far side of
the rocks near the trees which still remain

B

to suggest the forest that once surrounderd]
the Mount.

“Hehold! there it 5" He stood with
smile serene and looked to me for approval.
“It is the chapel of 5t. Aubert, he who built
the fiest church on Momt St. Michel. You
knenw the stury: of his vision. in Avranches,
of 5t. Michuel, the saint of high places,
But when St. Aubert started to build, &
huge rock reared itsell in his way, Madame,
that is the very rbck on which you seée this
little chapel standing™ (page 643).

LEGERD OF A CHILD'S KICK

But the skeptic asked how it got to the
foot of the Mount, dowh by the seu.

“"Ah, that was done by a child as tiny
as this little one 1 am holding on my wrm.
St Aubert fetched it from the forest and
with one kick of its soft bare foot the rock
toppled and fell 1o where vou see it. Then
a chapel wias built on it to the snint. A
little 1oot like that caused the rock to fall.

“¥es, and thy foot, too, will grow strong
some day.”  This last he said to the haby
cradied in his grm.

“You see, Madame, | bring her often here
in the hope St. Auhert will give her strengsth,
It will come some day,” he smiled. “She
1= sweel, like my daughter, her mother,
who works at the hotel beating omelets,”

“How many eges o day? How many
chickens?'" 1 asked.

He laughed delightedly and polnted to
loaded wagons coming across the sands from
Pontoeson.,

“"All those are eggs and chickens, and
they come every day hike that, We return
now, by the sandd, before the tide comes,”

The crowds have gone, | have the Mount
to myseli: inspiring thought which drives
both feet and spirit to seize all avidly.
Robert Jolivet, in the early fourteen hun-
dreds, completed the ramparts, decorative,
with machicaluted tops. They can wait:
they are near at hand, 5t Michael calls to
the heights. He is the saint of high places
and one leaps to join him,

The steps have been counted from the
port ta the wop—662, Appalling if taken
all at once, but eves and mind find g0 much
on the way that :th‘qt:i are a patyral part
of the ascent. Even before the steps begin
there aré bazaars on the “Main Street,”
unpretentions places; but even the mravest
men of sclence are known to have paused
to buy prodigious rosaries and tiny copper
pans, miniatures of Madame Poulard’s.
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ETRETAT

A kiE ARCH. LTEKE A FLYING BUTTRESS, DOMINATER THE BEACH OF

Waves hove hoowed it out of the clifis which tower ghave the geep, peblly slrigd. Some of

the boys, trving to get up couraze for a dip, are English, for during the season TELENL

risiiirs cross

the Channel to this bshing port, now o feshionahle resort.

The ramparts, too, are a place to retard
thide who mount.  Pazt the shops and cafes,
ocoupied only by the permuanent population,
not too far up, 5 the littde church, a village
church it would be if the clamberine houses
cotlld be called a village, 1t was built orig-
inally in the I'lth centary.

WHERE TFARLY PRECGPLES WORSHIFED

The Rock itself now 15 wisihle The
Mount is a rock of granite, but so encrusted
i 11 with architectural results that one for-
gets the phenomenon and is mindful only
of buildings, On facing La Merveille, that
amazing combination of cliffi and buttress.
one beholds the prandeur of the hare Rock.
Thoughts turn quickly to ages past, when

the Druide, Celts, and Franks nll vested
it with fables of theirr relirions.

We go there now (o visit the buildings of
Christianity, magnificent and historic, but
as we pause on the long stairs of 90 steps,
the Grand Degré, thoughts turn to those
early peoples who found their gods on the
untouched cone ol grunite

The grim monastery above conceals so
muth—ells; prisons, chapels—thnt the in-
terfor must be viewed with the deliberate
intent to come away knowing more of his-
tory than before. Running up a few steps,
one regches the platform from which a de-
spaining man once jumped away his life.
Gautier’s Leap (Saut Gautier) it s called.

The eyes fiy upward to the Abbey church,

-



NORMANDY

ADORNED WITH

Ferhapa as o concession
hnve white mawslin speon
wiell liEed

BOUOUETS,

Ly EWrandanreEE in

.!||. % s

meit, whith &

the :"".;'l_i:'.'n'_-,'"l.'llf Lace { Escalier de Dentelle),
then, leaving these beauties, they alight on
the figure of 5t. Michael. He stands wic-
toriows over evil, the Devil at his Teel
With uplifted head and arm throst sicy-
wiard he seems to promise Heaven still fur-
ther mora] viclordes, and to lend others on
o inspiration—us poor panting sight-seers?
Yes, why not?  Prom Avranches on the
mainland, 5S¢, Michael seemed to top the
last spire as-n brilliant architectural finish
to the Mount 1t2elf, bot here close at hani
he becomes a hizh-hearted leader Hashing
courage in the sun.

The Abbey was erected in the time when
Norman Gothic prevailed, The Cloisters
are o veritalile forest of slight columns with

CHOICE OF THE VIKINGS

MEAT COMES T THE

A vreane e
tied nround their middles.
Such dhope are Indicaled by Hie-size go

FORE IN THIS CURB MARKE!

; and to hide unsightly parts; the large
Many French butchers sell hors
kel Bor=e hepds over the dodire
capitals and arches of daintiest carving. Al-
mast oriental s the efect, and o thouent,
fleeting amd faint, s thrown toward the ex-
cquisite work of the Moaors in Europe so
many centuries ago that it seems a possible
inspiration for these (page 637)

ANOTHER ROOR WITH A IHISTURY

The old man with the baby an his arm
heean to watch for me, and each time | saw
the humor in his young eyes I konew he bad
some novelly o show me.

*“You are becoming my guide,” 1 said

“A guide? Heavens, 1 never was that,
But has Madame seen Tombelnine

He led me, talking the while in (riendly
Norman fashion, to where | could see the



It may not he as convenlent s having waler piped to the bouse;, but pt lenst
The httle girl’s foaming pitcher iy
familizr to traveldry who bave stopped al small Eoropean inne where runming

there i Do meter on this puoidic hydront,

water 15 oot available,

big rock which seemed to lie floating on-a
sea of quicksilver, halfway between Mont
st Michel and the villnee of Genéts, on the
Normman shore. [t looked like a miniature
Gibraltar or & couchant llon (page 639).
Had it o history, that bare lump?

My gpuide who was not a guide lopkesd
down like a mother on the passive balyy, and
then with real pleasure talked of the lesser
rock. When Mont 5t Michel wias called
Mons Tumba, the smaller i=let wos' callied
Tombelaine; both were sea tombs of nn-
cient peoples, He liked the idea, he said;
one wis nearer God on colm, wide waters

THE NATIONAL GEMIRATHIC MAGAZINE

Lnan anywhere
else. He hod felt
thil when he was
o fisherman.

Then Tombe-
lning became a
Christian hold-
ing, and & tiny
abbey wis Luilt
there with a cell
for a lonely
monk, an off<hioo
of the grent
Abbey on the
Muount.

Did Madame
rememher the
story of Fouguet,
the ambition
mad IFinance
Minister of Louis
XIV, who In-
curred his King's
displeasure by
FrOwWIng Loo  ex-
iravagant and
powerful? He
built & chiiteny
an Tombelaine,
and he should
bave heen for-
given the spend-
thrift magnifi-
cence of his chii-
teanr at Vaux, for
no man = worthy
o f prison who
would seek to be
pione with Gl
i Lhe rock of
Tombelaine,

The King hnad
even that vestige
destroved, nnd
Tombelaine s now only & rock which yvoung
sighi-seers gam by delying the quicksands

It was a bright hour of the morning when
old Cartier decoyed me up the only street
af the Mount to show me a house,

“Look, there I the house of Tiphaine
Raguenel. 'There she lived with Bertrand
du Guescling o fine man, though only a
Breton and not & Normapn.”

That to me typilied romance, the Jife o
that splendid 14th century warrior calmed
for a while by his marriage with his ideal,
the rare lady, Tiphaine Raguenel.

Cartier would not let this end the stroll,

Fhatigraph by F. 5. Lincoia
FETCHING WATER, ONE 5EES WHAT'S DOING ON THE STREET
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We looked ahedul
and up the sharp
ascent of the
streei. The nar-
FUW 5]] al ok I I'll'-
tween bulldings
wias dolled with
little blond anpe
lightly descend
ing  in sheores
white robes from
some colestial re-
gion to hless us
with their oon-
Biluli

“They mak e
their first com-
munion, s
Cartier, as two
stopped to caress
Lhe baby.

The parizh
church, toward
which the chil-
dren flew like lib-
erated butteriiies,
seemed to be the
obifective. Apain
Cartier's interest
was fn the indi-
vidual, not in the
bailding. Here 15
burled Pavid Be-
noit. Knowing
well the peril the
Alount can be W
the sailor Im a
he estih-
lished g great bell
of warning, a fog

Il.l-ﬂ_

y HONIEE OfF

bell that =awved
many o bewil- g4y huy rosst meats (o take home
dered sailor—

Ah, that was
an act worthy of 8 Norman, Madame.”

Cartier wis dissarished because 1 had
nol made the creuit of the NMount, assur-
ing me a1 half hour’s walk on the sands
woutld accomplish it.  But the fear of ¢quick-
sanels was deep in my heart and 1 dislike
wet feet.

HELICS OF A TATTLE
YEARS

FIvE
ACHD

L NIV ET)

“TF Madame likee, 1 will borrow a bioat
ari]l row her whien the tide s rieht. Marie
Lowse can care for the litthe one,

We went out the gate (page 633), passing

3]

. Lamoals

PFhatogmaph hy |

MANY CAINLES HAS POR NEICHBOR AN “AMERICAN BAR™

ey in English as well as French proclibm this lour-siory timbered dwellinge
of Etretil to be g festaurant, bar, and retiserie, or cookshop where customer

(In the sidiewndk bemcath the overhanping

second sfory o are lidle tabless where one mey sib o and watch the world go by

the big bombards leit by ithe defeated Eng-
lich when they attacked the Mount in 1454
At sight of them Cartier sought my eyes
anmd lnughed heartily as if he personally
hard been the victor and as if the Enelish
army werg sifll blushing with shame st its
fmilure.

Chit on the water the ramparts show
their muenificence nnd strength. The Ga-
briel Tower {page 637 ], which above seems
but a platform for sighl-seers, becomes i
definnee o any enemy.  The wntér shipping
around its base ineludes the chanmel of the
Couesnon o= 11 rouns down Trom V'ontorsan
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HER CO5T1T"ME
The lady

sevIms fo sav:
wieman aned the

MAY HE
is oquite eloquent in her efort
"Well, take them or le
man at the right, arms folded
the cuslombun
this markeinlace lned with houses

Around toward the north, the orest
sweens up the hill as a surprise: nothing
here but nature, it seemed-—no MASONryY, 1o
baildines, the screening  all with
beautiful dissembling. But my companicn
politely disagreed with this ehservation

“aNo. Madame,” he sanl “epveral things
are to he seen from here. There is the ro
Lhal !

1||r|-n.|

-
the child’s (oot kicked down ot ot
vubiert and the chapel built upon it.  And
bevond Is St. Aubert’s fountain, Now the
Mount has a mmenificent cistern which-sup-
plies  our need of water. but when the
;:.:'.i'l'.l_'.' ..':'i-."lillllF.l startod 1o biild the |'|'Z|.|lr|
for St. Michael, he had no witer for his
company of builders (page 632). He struck
a rock with his staff and water gushed {orth.
That 15 the fountain yonder

“You have seen the greal wooden wheel
up above which drew up the baskets of 1o i |
for monks in the monastery. Look wied |
now among the trees and YOl €N SeE thi
track made by the passing of the baskets,
It saved g ot of porting up Lhe hill."

We flonterd out farther upon the waters
and {from there saw La Merveille in all its

OLI-FASHIONEDR, BUT

by dispose of her fine [t sheep
Lve 1hem |
Fow travelnr
s 5l Cherbourg and to the boat or truin, how moch of micrest Lhey are

Piviitiserutils by e

fHE EXOWS ALL THI

e Brll {lpawvenne
SALES WILES
Harmd on Rip, =he

shirewrd, and tvpically Norman are thi
i fier, wihirn they hurey thraorh
IMI==EREC LT)

Sy

strength and grandeur.  Religion inspired
it and elevation of the spirit it Inspires

I'he boat drifted [ras the forested side
of the Mount. We were again in sight of
the lintle town plastered against the Rock,
and skirtine the magnihcent ramparts.

“Madame 5 content with her prome-
nade?” asked Cartier, expecting enthus-
asmi. | pave it freely

That afternoon, when the tide was out, |
felt that 1 knew intimately not only Mont
. Michel hot the miles of flats, the salt
fieldd recoversd from the sand for grazing
sheep, and the little river; Couesnon, which
refuses to disappear—the whole setting of
the marvelous Mount

Ihe crowdd were gone, the big omnibuses
had SWaArpPeredl oved the CIUSEWRY, Lhe
trafn-train had given its last scream for the
day. A few automobales remained, but mast
af the dovers consider o stopy at the AMount
as a deterrent 1o a day’s run and had taken
all at hagh speed

In the evening, the little town becomes
itsell azain. Neighbors, mtimate the year
round, are keenly

&

Inieresied I Oone  4i-
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IN THIS CASTLT

It wes [rom one of thee windows, so (he sbory moes

first, spbed pretty. Arlette, the tannees dauzhior

rocky. promoptory

was born about 1025

other, A little visiting, a little sossiping, ond
then, ane by one, the tired elders o to bed.
A quiet hour comes when Jean and |ean-
netie meet hall-stealthily for a whispered
word of the lovemaking that makes the
world go rouod. Then the girls who have
whipped bundreds of yellow eges all day
steal home and 1o bed

The Mount stands silent, magnificent. as
it has stood through millennipms of nights
The sen runs in and claims it, throwing a
st mantie aroond its (eot.

COUNTRY OF WILLTAM THE SNOEWAN

How Normandy came to be Norman s
as historically interesting as how it came to
e Fremch., Daring Vikines <ailmd thers
from wild north seas and made it theirs.

It had not been Norman much more than
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WAS BUORE THE CONUOUEROR

that Holert Lthe Deiwvil, Tl ol .-'1|||r|'|_1|'|-fl_'.

ahe wus washing linen In the brook below thre

Thay fell in love nnd at this osile of Falaise thelr san, (he eslelhrmted Willlam,

& hundred years when Willlam the Con-
(queror matured to lake his place as Duke
and then to loose his ambitious project on
England

[he Conqueror pervades Normandy, 1
is not pessible to put him aside in traveling
about; neither does one want to, He leads
on to such charming places There 1s
Falaise, the epitome of all that is romantic
in old castles, a great gray pile, of round
tower and square keep, with full equip-
mont for romance. Tt is here that Duke
robert lived, the father of Willigm.

Robert was hut a youth of eighteen when,
S0 (mt story pocs, he espied o matter of in-
terest through the castle window of slender
columns anil pointed arch, [t wos o SUTHTIY
morning, full of the color and scent of apple
blooms, Under the fowering (rees was o
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MORMANDY =CUCHCHCE OF THE Vikisia ¥

WOOD CARTS ARE HITCHED IN TANDEM TO FOHM A TRAIN

The author telle how the deivess moessantly shout (o their bosrse: the “'strunge soascd, "Hue

delivered with repeoach or wilh -scotn™  (page 623 SHCEs o Enct DOorder LS eirraw Bl

smoolhly paved road lending {0 Caadebec-en-Cpnx,

FOR LONG AGES, NOBRMAN WOMEN HAVE KNELT HESLLM SATURE 5 TAUNDRY TL'H

_"-||||'|.'|| by 1o this Frirmm wite ol Mordain r'l".'lllll le= has a twimkle 10 he Rl o wmlif WSS
|:||':|| L ||:|' i|l 1] LIEE = ||||I- I||_'|-_I W] s Il-l (R kLI 'I.. I-".'.:il Ill .- III-:I .‘Lll.l.:-'. J.- 1T I.-I.L“ | ':'i“-_;

this wash when ke Hobert avy her IrdEn L8 cE -=:_! ofl Fulai
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WILLIAM THE CONRJUERDHE NN 18I 1HE OWES WHICH SAW THE MIEEANGS 5411

Live—sor-Mder was an mmpaoriant pord n 1066 Bul nivw the advateone =hooe line b= Wl o imore
than & mile froms the sen, The Inn wus precied some 500 years ufter the Conguerot™s Lima

ri.ﬂ?f[:upﬂﬂf |

AMAN, OGIRE, AND DOO S1IT BACK AND LIET THE DONEEY DO THE WORK

For plowing amd other (ari work, Normons ase Ll Perchoron
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AT

From the S€imd

iy ]

Phgtograph by Webnlle kel Gosvenne

FLYING OUT OF A CLOUD BANEK OF CONCRETE, THIS SEAPLANE HONORS AMUNDSEN

1115 OOMEALES

ftiver at Candebec-in-Caux, where the huge  memm ial stands, Commandani

Guilbaud and o crew of three took off in 1928 Lo rescue Mobile and the men of the dicigible Hala,

stranded on the Arcle e

At Bermen they plcked up Amundsen and. Lieutenant

et richsan

Proceeding northward from Tromsd, the discoverer of the South Pole amd his five companions mel
dizaster and were pever heard from again g but Nobile and many of his crow were saved by albire

public place where Women gathered to
wash their linen, Among the women was
a yvoung girl of such distinguished beauty
that the vouth loved her on sight and sent
for her to come to the castle.  Arlette was
her preity hame

Thus the parents of Williom the Lon-
queror came together, Tt wis years before
thiry were mrried, and then it wis not 1o
each other. Arlette had two other sons,
hkalf-brothers to William, who wers con-
cerned in his fortupnes, but Robert hod no
other known child. Ewven today the village
women of Falaise wash their clothes in that
same ancient fountain and tlk of Ariette
and her phenomenal son, but not when
any English are around, lest their [eelings
be hurt nt mention of their Congueror,

The window through which Robert
looked first on Arlette still stands in the
old castle and one is shown the room oc-

cupied by Arlette, but skeptics quarrel
with these delails

Still hungry for lore of the Congueror,
one drifts to Dives-sur-Mer, where William
assembied his fieet of some 700 ships, large
and small, and his “innumerable host™ of
slingers. archers, and other warriors, An
appalling task it was to transport them.,

The town centers around its 1o-century
he-tiled, he-flowered, be-gabled inn named
for the Conguerne.  Here in his day prob-
ably stood no more than i rude shelter
where captains gathered for the great ad-
venture of conguess,

THWN MO LONGER ON SEACOAST

Madame de Sévigne, letter-writer, stayer
at the inn for some time in the sixteen
hundreds but it fell into decay through
the centuries. Tt wns restored and pu
into commission again by a wise innkeeper
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ITHE SINGLE HAMND OF RIMIEN § HIG CLOCK HAS POINTED THE TIME FOR MODRE TILAN

200 YEARS

[hanks to repaln, the clock @il keeps az good Ume oow 2 when men I armor trampsed through the
fHarrow strec Lbovie s sculptlured dinl rlzes o Cowos with three sleoder ormoments, the central one bhenring
Koven's comal of arme. At the curb, 8 hotel b lrings travelers o their lodging In this ancient Norman

capital foan of Arc wiua burned at the stake (page 665)
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| wiil

jurniture ancient

and appropriate

wnd now it ®mou
show place {or
1he
[hives-sur-Mer of

llll" .Illl--" !_!:rl I =

aueror was on Lhe

iravelers

s, which s now
witholrawn a mile
LW,

Naone had
tald me about
hefore 1
first stumbled on
it In jommeving
from Dinard 1o
Lt Havre Lo tuke

o |'|-.'l|.=

L den

liner (page 631 ).
[t is wel
apecin 1t that way,
with nd  precon-

idea. You

LDy COMME

CEIVIE

OF THE: VIKINGS (i3

then experence
the wonder and
delizht of such a
DISCOVETET s Lo
lumhbus, for ex-
il

And here Wil
the Lon-

11am
QLErOL
SdDODrreEmEe. Qol
A5 a4 COnOuUeroT,
bl 85 i man in
private life,

He married his
Mutilda, and they had a lovely
daughter, Cecilia, with whom acquamtandce
15 e i Laen

-III-'II' ||':'.'| "r||'1'| |'| L
hotels colle
the eye

woman who looks at

'|.| -.ll.
i

j&n, where shops nnid

population, takes

A (air-haired child, u
VOWU I ClEcr Diue

:._|_| '|| N Grmman

and mind

eves, the clean sapphire spark 1o a young
lad's glance— hese laghes remind yoo thal
‘ I.I-I-.I .i"|-:'all-.- .|§I I ”I ':' i.|||.:l.| i:I L1 :.-"-' Ii:'.-.ll.

BUILT BY THE CONMOUEROR

CHLURLH

1 i."- 1 1-|
LOe o :I_'.'
themselves,

it once arainst the skv, above
buildines, amaxing
and diémand your presence al
[eet al Through a maze of
upan the great INorman

TES  TeLdr
AR

streets you comd g

SPIRES OF THE CONQUEROR'S CHURCH PIERCE THE

by Emil P, Alliees it

Fhatmrraph

GRY ADDVE CAEN

Abba

eilled

i

h

['his & the buildine which Willinm the
worman gave o the Church., And It is
here 1lean Yor heart beats fast hecause Vil
are i Lhe presence of 8 church so different
from the omamented (rothic of France and
England that it is Like o stranger; 1t speaks
gl strenerih, ol -"'.I'Ii:._'.. of e i MNor-
mandy when MNorsemen struggled mto o
higher civilization than they had known in
theds It speaks of sparit-
L1cid CONGLEsT DS el I was glad to be alone
that | might feel the spirit of the Abbey.

Cn the opposite side of the town, MMa
tilda built La Trmite, known also as the
Abbaye aux Dames

own cold celimate
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The stone figares seem 1o embody the watthwored " They

2 Thiir=ls

HMubegraph by F

GRIMLY FIEROIC T8 LE HAVRE 5 MEMORTAL TO ITS WAR DEAD

shall nol pass | Le Havee wns un

important buze [or American troops during and ofter the World War, amd many ex-doaghbovs
doabithesis fecull the curioms lampposts, decornted with Sower potz brimming over with blossoms

In s hotel here the Belpisn Governmett wius Boused afler the fall of Antwerp

Hehind the

memorial briztle the mast: amd {unnels of ships {papge 631).

Theze are the two abbeys that distin.
eulsh Caen from all other towns m Nor-
mandy. Kach includes several buildings,
some newer than the Conqueror’s time,

Cecilia, the oldest dawehiter of William

and Muatilda, was mode abbess of La Trinitd,

wnil the abbess of a large monastery in
thoge days held a position so important
a8 to be an honor to the daughter of a
king.

William and Matilda were both buried in
their respective abbeys, but later centuries
disturbed them. Their tombs were broken
open during wars and disturbances,

Y BOAT THEHIGH WIDE LAWNS

Caen i5 not-all in the past, Tt has a
lively commerce with Le Havre through an
entrancing canal to Ouwistreham (p. 629),

The boat is-a small affnir that runs with
an engine and takes passengers bound for
the seaside jovs of Cabourg and even the
twin Tesorts of Trouville and Deauville.
You wonder timidly if it is really safe for
the crossing in the sea to distant Le Havre,
Cuistreham, the coast stop, 5 the port used
by the English in the 14th and 15th cen-
turies when they shipped home the loot col-
lected after successful ralds on Caen,

A magnificent pig delpyed the litde
boat’s start. He was actually dignified, al-
miost elegant, in his fresh pinkness. He was
hooked a5 a passenger, but when his white-
lashed eyes looked upon the vessel and its
uncertain gangplank he became sure thut
he preferred the Jand,

Ten minutes of driving by skilled farm-
ers falled to accomplish his embarking. His
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winderons dignity suffered when he was
ifted into the air by ropes amd derrick and
the crowd louehed in the delight man al-
ways feels for a pigs predicaments, The
porker swung high. A rope broke, He fell
henvily into the water and swam madly
WY,

Sometimes in one's dreams a boat travels
aerenely over green lands, That is how the
boat of the canal seems to go, for on both
sitles are fair lawns, wide as a park and as
well kept, fanked with tall, tall poplars.
'enple sit an benches along. the way and
children gambol with dogs; you might be
m the Park of Versailles, but vou are really
a traveler on a definite journey. Mare
travelers from overseas should know of the
Casn cannl.

HISTORY EECORDED TN FMHERDIDERY

The Bayeux Tapestry, as & certain his-
toric embroidery is called, beckons one 1o
leave Caen for a day before taking the
canal, Tt is one of those relics of the past of
which everyone knowt the name and which
everyane not in mul haste of travel would
like to see, for in this Normandy of Willinm
it is an important “human document.”

Two hundred and thirty feet long, this
remarkable piece of needlework  depicts
numerous sceneés in the Norman Conguest.
Particularly interesting to travelers who
have visited Mont 5t, Michel i= one which
<hiows henyily armed Normans being pulled
from the quicksands where the Couesnon
runs into the sandv (ats surrounding the
Mount,

The try-embroidery ties in a double
glazs case in the old Bishop's Palace, now
the town Libirary, at Baveux (page 628).
But alas, they tell us we must doubt thiat
Queen Matilda wrought it all hersell with
her needle a8 o tribate to Williom's power
of cobgquest,

The guiet little town seems hall asleep
ground its Cathedral, and short strolls ead
1o its strageling borders. A man outside a
shap of negligible interest suddenly stepped
forward and threw before me on the side-
witlk a tapestry of =plendid color, undulut-
ing in the sumn.

“Very low price, Madame.” He did not
argue, nor persusde, merely repeated “Very
low price,” rippling the colorful square.
And verily it was a low price. 1 took it,
for what more fitting end to a day with the
Bayeux Tapestry thon to become possessed
of a tapestry of ooe's own?

H65

“Ah, thise Americans,” | heard the
shnbly shopman say in o vaice of joy to
his visiling neighbor, He was i true gentle-
man, attributing the sale to my fine quali-
ties instead of to his own skill as 2 sulesman,

That tapestry now hangs in one of New
York's big hotels, but of all the people who
lounge before it and enjoy its Renaissance
beduty, I am the only one whe sees in it the
little town of Bayeux and that famous em-
brajdered record uf William's conquest.

SHEINES WHERE TWO BAINTS DIED

Lisitux, too, belongs to Normandy,
though it is Tar 1o the east,

A chauffeur drove me there, a jaunty,
cocksure man of Michigan who hoad mar-
ried a French girl and stuyed m France
witer the war. He pulled the car o the
curb in the big square and said, * There yon
are. This s the home town of St. Theresa,
the Little Flower."

To the Carmelite convenl in Lisieux
came youlhiul Theérese Martin in 1388, and
here, nine yvears luter, she dicd in her early
twenties. In 1925, only 28 vears after her
death, the young nun lovingly known as the
Little Flower was canonized {or her holi-
ness as munifested in the miracles ascribed
to her mtercession.

Rouen is o shrine, not aléne for France
but for the whole world. Joan of A,
and her sacrifice here, make of it o sacred
city. Visitors crowd it, amd over them
all = a spirit of awe, unexpected perhaps
when they first enler the ancient city so
full of architectural treasures {page HOHI),

The towers, the chiurches, would seem o
be the reason for stopping there, bul when-
ever one goes wandering about these Gothic
temples, the feet inevitably stray to the old
marketplnce where the vounyg girl gave up
her Fife, Ower and over again one returns,
It is not now a preity place—the other
sights of Rouen far surpass it—but there
one hecomes deeply conscious of the spirit
of the Maid, of her work, her simple faith,
and her love for God.

The real heart of Normandy is here, for
this was its early capital. But to me the
abiding symbol of this land and all that is
enduring in its eventful past is that phe
nomennl Rock, with its hoary buoildings,
rizsing above the tide-woshed flats like o
granite monument, Once seen it can never
be forpgotten, aml pow, in retrospect, the
vision of the Rock comes back 1o me—muost
vivid of all my Normun memaories.,
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BUTTERFLIES—TRY AND GET THEM

By LAURENCE

of butterflies fit over the Ameri-

can Cdantinemt north of Mexico, An
hour or a lifetime may bespent in absorbing
pursuit. But try and capture all of them!
No collector has ever achieved that feat.
That is one of the fascinations of butter-
flv collecting—an ever-extending hunt for
vour last {ew scarce ones.*

Make no mistake about the real huttertly
collector.  His is oo lily-fingered pastime,
He is distinctly nol the crazy crank of the
cartoonist. My acquaintance among collec-
tors of Lepidoptera numbers 8 policeman,
an ex-prizefghter, 2 man who climbs tele.
phone poles, a jewelry designer, physicians,
bhankers, amd engineers, To all of them
butterfly collecting is: recreation, exercise,
and an enduring cultural interest,

They must gel their specimens outdoors,
in surilicht, Thedr bobby involves a study
of climate, geography, and botany. It re-
guires hiking that will test the endurnnce of
the hardy, or patienl waiting that will re-
ward the invalid.

It carcies men (o the northlands, to
wind-swept peaks of the Sierra Neviula, and
1y the Everglades of Florida, T saw one
wade an ldaho mountnio siream to capture
a femiile of the Leto Dryad, 4 lovely moun-
twin silver-=pot.. You learn of specimens
found only on the hot Mojave Desert, of
athers that fly only on the peaks of the
Colorado Rockies,

No, if you are really after butterilies,
vl can smile at the “he-man stufi™ of the
troul fisherman or the hunter!

QEGUT soven hunmdred distinet species

FIFTY YEARS A COLLECTOR:

Un a winter's doy Inm Omaba, a veteran
butterfly collector, R. A. Leussler, showed
me his own thousands of accurately Iabeled,
perfect specimens. For an bour he pulled
ot drawer after drawer of his fascinating
exhibit. His ‘were faultlessly pinned, un-
hlemished insects, bequtifully arranged. He
had complete series of many varieties and
nearly five hundred distinet species,

“It's the Inst third that evades the net,”
saidl he.

Trim time cul short the show, “You

* See “Strange Haoblts of Famillar Moths and
Butterfiies” by WHHam Joseph Shoswealter, with
lustrations of 140 spectes in thefr natural colors,
NATIOXAL GroonarHic Magaemse July, 1977,

1
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LSLEY HEWES

have done a splendid job,” 1 said. “How
long have vou been collecting?"”

Hizs ruddy face beamed. “Fifty years.
I Began as a4 boy."”

How often that is the case! As boys
they begin collecting butterilies.  As men,
some very few go on.  There are & few per-
sistent, systematic ones whi get 10 know
their field and become really advanced
collectors,

My friend closed his steel, pest-proof
cabinet, and we wnlked to the station. He
spoke of exchanging specimens with corre-
spondents from Florida to Alnska, He wold
anecdotes’ of great collectors. When,
parting, 1 evidenced bumility at my own
desultory efforts through scattered years,
he smiled,

“Callect just as you please,” said he. “Tt
will tire you sometimes, but never el it bore
vou; then yvou will always come back to
your collecting. [ envy you a trip to Cali-
formia; there are two hundred wnd ity
varieties there,”

COLLECTING CAN BEGIN ANYWHERE

You can begin collecting butterflies any-
wherk you' live, right in' vobr own back
vard, There are species of great beauty

where, The outfit of delicate bag-
net and collection box is sinple, the costs
trifling, and the adventure endless, Now-
adays the sutomobile is a great help.

Far certain species vou must arrive at the
cistant locality at exactly the right season.

(i Mowunt Washingten, New Hampeshire,
for example, 18 an solated colomy of clusive
far northern buttecflies that may have fol-
lowed the retreating lce cap.  “They are
dushky, with ine granitelike markings under-
neath, and are known us (Epeas medissa
sopidea.  These are indeed a fine cateh, for
in New Englund they are foumd only on
Mount Wishington and on a few adjacent
peaks, You capture them during briei
periods of sunshine wp there among the
rochks.

There are two quite dbferent species of
(Eners i Maine, one of which has also been
caught in Michigan, Others live in the Far
North, ground Huodson Bayv, and in oaor
western ranges. In the National Museum
there is the oniginal or type specimen of
(Eneiy polixencs subfevaima, brought home
from the far north by Captain Sir John
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A WOMAN

Frozen in ber tracks, she grips the end of the net in ber left hanil o keep the
A mement later there will be 2 quick awoop
il inshle her Dot
whs sell vn o rocks pn spow-moltled Lz Peak, Coloradla, and on samis

TG Wil
alilfnl, a =pecimen of

Iy

Errlin magdaleng will e

" s B

rosa in 1825, | have seen specimens of
Frehig rossi, a small dark botterly, [rom
the bleak lands washed by the Arctic Ceean

In Miarch, in Santa Cruz County, Coli-
fornia, we went aneld with a gentleman past
sevenly.  We were after the Veined White
(Asced mapr venosa), that earliest feapile
white butterily with the sooty weins, It
emerges early in a few special canyvons along
the Pacific coast.  Four of us ook more
than eighty specimens, male nnd female,
it the mamber ineluded only three of the
rare lemon-yvellow form of the female,

Phnitoraph fren Jotm 1

COLLECTOR SPIES THE
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Why so many?
Because intn the
well-built  collec-
tion should go
mally a series of
periec] specimens
to e cudled from
the cntch. Be-
couse;, alsn, op-
nose B good for
exthanging; it 15
lacking in many
<maller collec-
tions because i1
3 a0 extremely
|.l.'.I[ZiI]- Tf:ll_‘ |r||||
fact is that the
second broodd afb
these hulterflies
i May amd June
has uan entirely
different color.
It is whiter,
with the veins
almost erased,
antd s a variety
called Piervis mepi
Caxforna.

And now the
epcrel about the
severr Chundred

Snpecies 15 ol
Thaot, it 15 true,
15 the number of
distinel species
in North Amer-
icd.  But many of
thede: have pe-
E!'i.:l|!||'5|i.li'i1| races,
.'--I.‘JI"-I-'I'ICI.'I.l I'-.'-rrl'.-..
varielies, subvart-
elies, and more or
less sirikinge ab-
erraftions which
altogether run
the numbers into many more hundreds
Fieris nafy venesa and P g, castorig aro
only seasonal forms of the same hutterdly
I'hey belonge to the larze Yroup or genis
colled Fierey, which also intludes the abun
dant Cabbage Butterily, of which you have
sern thotsane=

Orne finds that butterfly collecting hns its
anecdoies, ils human side, 1ts gossip, and its
seantlils, Tn California there s the Lomuin
wocioly, namied [or a Frenchman who came
i 4% with the pold resh. -He collected sey-
cril new species and sent them (o France,
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some venrs ago, hoping to insure the
survival of the little colony, collectors re-
leased living speciméns on Lhe present site
of the campus of the University of San
Francisco, then an jsolated hill of virgin
vegetntion, Now that ‘colony, too, is
crowded out,  But in the summer of 1934
specimens were taken in vacant lots within
the clty limits near the ocean.

TRACKING DOWN ELUSIVE SFECIES

To butterfly eollectors this word “local-
iv" 15 indecd o magic word, Although
certain species, like the Monarch, or Milk-
weed Butterily, gre found proctically every-
where, ithers are greatly resiricted in range;
s0 collectors keep a minute récord of worth-
while “localities.”

I wus unce directed by those faithful col-
lectors, the Sperrys of Riverside, California,
to the very pair of bars leading into a field in
Rancho Santa Fe where flew in March the
so-called Enphvdryves guine, n rather dis-
puted checker-spot.  There only could I
complete 4 series of this precious insect.

If you wamt Coliar pelidue  skinmers,
ruther rare in collections, you must go to the
north shore of Grebe Lake in Yellowstone
National Park in July. The females sre
normally white, but there also i3 found an
occasional yvellow female, nerr.

Among the bare rocks high up in the
Colorado Rockies, and  particularly  on
Longs Peuk in Rocky Mountain National
Park, flies the rare FErebic magdulena, 'a
blackish-birown butterfly that s most elu-
sive.  Recently it wus located by Ashby
Boyle of Salt Lake City at about 10,000
feet altinwde near the summit of Bald
Mountain In the Ulnta Mountains.

Here and on the vast fields of slide rock
oty nelghboring peaks numbers of specimens
have been taken, but only with the greatest
difficulty and considerable hazard., A 10
foot net handle proved to be a great advan-
tage. The prize disappears in deep crovices
between large granite blocks and must be
stalked painfully, as running across the
huge rocks is impossible,

some of the enthusiastic butterfly people
pround Los Angeles journey hundreds of
miles into the desert for certain spring speci-
mens, There s a lovely orange-tip in Ari-
zona that often evadés pursuit, for spring
in the desert iz brief and beautiful and the
daysof insect flight are short, An unlooked-
for rainy period may delay the catch a year.

Smuller butterflies that fly only for a few
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days in remote localities may elude the net
for severd] seusons, On two oceasions near
Tucson, Arizopa, 1 bunted in wvain for
the lovely orange-tip Anthockaris pima,
Finally 1 disco that apparently it
does not fly wntil 10 o'dock, even Gn the
warm hills among the saguaro cactus.  And
yet the female of the precious admiral Basi-
lerchia ebioleta thot flies in the hot Inmds of
the Tower Colorado River, at Blythe, Cals-
fornia, may disappear caompletely hefore 11
o'clock!

PRIZES TURX UP IN ONE'S OWN YARD

But it isn't the distant or difficult locality
alone that brings the exciting adventure,
Right in his doorvard my Omaha friend has
collected stray Texas species. Near Tygh
Valley, in Oregon, while the automobile was
stalled, 1 collected in o pravel pit by the
highway some ¢hecker-spots—small hlack,
white, and red butterilies—that were de-
sctibed by Leussler as representing o new
species, Melitaca hewess,

Thut &5 ene of the fascinations of but-
terfly collecting—the unexpected.  But you
always need a net, o cyanide collecting bot-
tle or box, and the sun. You almost never
fnil to add speciméns ty your growing col-
tections. It's a mistake to look for rari-
ties] one collects whit is flving. The rari-
lies twrn up.

An eastern friend admitted he would
never forget his first catch of that <hort-
tailed swallowtnil called Papelio ndra. Tt
wits in Yosemite Valley, before breakfast,
He was led a chase all over the meidow
opposite Camp Curry, jumping brooks and
crossing bogs, but to him Papitio fedra was
worth it. 1t flies briefly in Mount Rainier
Nationn]: Park and near Great Salt Lake.
Some duy my friend hopes 1o add that other
race of the same butterily discovered by
AMr., Hepry Edwards in the San Bernarding
Mountains—pergamus, Edwards called i,

Wherever a collector collects, thore is
sport. e can make it as strenuous or as
gentle as he likes. For n heginner, ke a
banker who recenthy started, it may take a
season ot two to get good specimens of the
commaon butterflies of his own neighbor-
hood ; but in most vicinities it will require
many seasons (o gather all the varieties and
forms.

An observant collector in New England
will find in his garden patch “coppers’”
thit the Pacific coast man can get only by
exchange. Behind his house, in the warm
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sun after a rain, a dozen species will it
over the hedge, On the Iilacs, the zinnias,
and the phlox of the castern gardens feed
gurgeous butterilies.

TALES OF THII BUTTERFLY HUXNT

*You get this way over bulterflles.” said
an architect friend, “They come o mean
country and fowers and weiathers and alti-
tudes. Soon you are n bit of a botnnist;
vou know the snow-line plants of the moun-
tains, wild buckwhest, and the vegetation
of the summit; the march of the seasons in
lar-spread latitudes. As a field sport, but-
terfly hunting can be more exciting than
angling.”

“Nes,” said his companion, “1 have fished
in the Yaak River in Montana, and have
caught big trout in Clear Lake, Ovegon, and
huge pike in the St. Lawrence; but the
recollection dims beside the sport of cer-
tain rare days with a net at the right time
ant place.

“Oince it wns at Corpus Christi, after a
rain,” he continued, *““There were swarms
of species almost within the city limits,
The Texas mesguite was alive with the mant
swiallowtail Papilio crosphontes.

“In the mountains of southwest Virginia
I once took in one sweep of the net ten
lovely specirnens of the eastern Tiger Swal-
lowitail Papilio plopcus (see Color Plate 1),
There were: dorzens crowding about some-
thing in the road that proved to be stranded
toad’s eges, slightly fermented. DMore
memorable yet is an afternoon in Jackson
Hole, Wyoming, when mountain meadows
were distracting with butterfliecs. There |
took the rare checker-spot called Euphy-
drvay. gallert, and Weidemever's: Admiral,
for which I'd waited years.

“But il you are a real hiinter,” he went
an, “tey for P pdio batrdii oregonia, another
swallowtail, You fnd him alone the mididle
Colyumbia River, Here is game for the
skeptical, this brilliant vellow and black
Papitio. He = rather scarce. But in a
certain canyon, vear after vear, in the arid
summer hent, he may be taken in late June,

“Imagine a gorge with the west wnll n
sand chute covered with hlack rock float,
The tempetature in the shade of a willow in
the bottom may, be above 100, The east
wall is terraced bazalt. Quistly you move
mlong among the blistering rocks with the
white-sand skyline six hundred feet above.

"Chvegonia is nocrisp, sharply marked den-
1zen of the arid wind., He is utterly devoid
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of leisure; his ilight is bold and rapid. The
¢anyon thistles invite him. Far down the
steep slope, near the thread of the drying
streamlet, grow these scattered hlooms that
are his undoing. Over the sharp sand edge
above drops suddenly this brilliant raider.
“Abruptly he sweeps upward, pauses, and
drops back. Around amd across he flashes
his quick reconnaissance, then for a few
seconds  he  hovers, nervously  pulsating
splendid wings over the cloyving sweet,
“You must be alert or he 15 gone, Choose
a high position so you may dort downward,
The up-climb in the loose sand will quickly
exhaust vou in this heat. For a moment the
msect is utterly oblivious. 1 your move-
ment is swilt and careful, he is In your net!"

HATSING BUTTERFLIES FROM THE EGG

And vet a more scientific way to sécure
this Pugilip bairdii oregonia, and other
species, is 1o raise the butterily from the
caterpiillar. There is a German hermit look-
ing for these caterpillars a3 he temds his
goats along the rocky marging of the mid-
Columbia. ‘He knows that the female places
her eges on the tall Artemisin, one of the
wormwoods belonging to the aster family,
The banded caterpillar, or larva, reaches
full size in September, as do the larvae of
many of the larger butteriies., The next
stage is the yellowish ashy chrysalis, which
over-winters.,

The food plant of the caterpillar iz often
the key to locality., Only on their particular
plant or plants will butterily larvae usually
leed: they will aften die rather than eat
substitutes. If, for example, you would find
the eastern checker-spot Euphyvdrvas phat-
foar, you must go o moist places and locate
the halmony, or tur . plants, for sel-
tam do the caterpillirs of this butterily
feed on other plants, except in the spring
after they have come from hiberpation.

Collectors exchange endless information
about such things, and their published jour-
nals carry on the story in minute detail.

Commander Dammers, late of the Hrit-
ish Navy, is patiently working out at
Riverside, California, the hitherto un-
known life histories of many butterflies by
raising caterpillars from the ege.

In Washington one winter, from acareful
collector 1 learned of strange cases of ap-
parent “spot'’ distribution, of [ar-western
forms in Massachusetts, amnd 1 have even
heard of a Guli of Alexico species once
found on the Columbin River.



BUTTERFLIES—TRY AND GET THEM

You are surprised also to learn that but-
terflies live a dongerous existence. From
the time the egg is Iaid until the butterfiy
emerges from the chrysalis, there are in-
sects constantly alert to destroy butterfly
fives, Undoe drovght or late spring cold
annihilates many species which emerge
early. Birds take h:ﬁ larvae, and shrews
and mice eat the adults.

DANCE TN THE SUN, THEN DIE

The lives of most butterflies are short—
from & few days onward, as the vigor of the
species increases, The longest-Tived butter-
fiy is the tortoise-shell of the North, Aglais
Jealbum, which may Hve for a whole year.
The life cycle includes the ez, the larva,
or eaterpillar, and the chrysalis, from which
emerges the mature insect, of imigo,

Muany butterflies pass the winter in the
chrysalis. The admirals (Basilarchia) win-
ter as tiny caterpillars, each in a small
stocking spun within a bit of leaf, They
can survive the coldest weather, swinging
above the snow with head exposed, and
beyond doubt frozen stifi. You can collect
these caterpillurs in midwinter and raise
perfect specimens by supplying food when
spring comes. These same over-wintering
larvae of the viceroy (B. archippus) are
often found on low, =olated willows along
New England roadsides.

There are people who raise butterflies for
sale (page 692). In London there are
firms that buy and =ell butterflies from all
over the world. Yet there is little commer-
cialism. Some years ago o man sold quan-
tities of the small green sulphur butierfly
that swarmed near Tioga Pass, above Yo-
semite Valley. This butterily, Colivs hekri,
is & rority that flies only for a few days in
any one locality., There is a legend that
Indians killed this man!

Naturally, Californin hos many different

qes and varieties because of her range
of climate, of latitude, and altitode. The
State has many collectors, too.  Before the
fire there was a notable group of them
around San Francisco Bay, They were led
by the late Dr. Hermann Behr, for whom
are namer several species and varieties, be-
sides the green Colias of Tioga 'ass,

A group of collectors still meets in San
Francizco to discuss their hobby, The older
men tell of the titse when one could codlect
ot bushy hills that are now Chinatown, of
the early days of the San Frangisco Acark
emy, of the vanishing of the checker-spat
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Eupleydryas baroni because of real estare
development, and of places to hunt Behrens
Silver-spot In the north.

That same elusive silver-spot Argynnis
behrensi, however, recently was discoverad
by a San Francisco collector who in two
weeks took forty specimens. Of these not
ane was a female, doubtless because of
the later emergence of females from the
chrysalis.

There i3 constantly new interest in the
study of butterflies. Have you heard that
the larvae of some are carnivorous, that
they eal aphids, or live in ants’ nests eating
their young (page 686): that the males of
many butterflies, among ours especially the
silver-spots, are fragrant; and that many
species of butterflies migrate in sworms?

WHEN BUTTERFLIEE MIGRATE

No collector can tell you much about
butterfly migrations. They just occur.
The best example, perhaps, is the vearly
migration of the Monarch, or Milkweed
Butterily. He is found all over the United
States and in southern Canmda (see pages
670-671).

He goes gouth in the aotumn, and In
favorable seasons may go in swarms. He
went so along the New England coast in the
fall of 1899. The insects were in perfect
condition and ¢ould be gathered with the
fngers.:

In 1926, the California Tortoise Butter-
flv swarmed on Mount Shasta. A new col-
lector encountered it in twes and threes
as he started 1o climb toward Alpine Lodge
through the wild lilac (Ceamothus), on
which the caterpillars of the swarming
butterilies live.

That sunny day the tawny and hlack
butterflies at first came strageling in threes
and fives, then in dozens, till =oon the air
was vivid with their flight. Later they came
down off the mountain in thousands, filling
the air with their hard, sweeping flight.
Armies of them, resting briefly in the sun,
covered the sheer granite walls of a ravine,
and then, at the §,000-foot level near the
Avgust snow line, they dis ared.

Aswarm of the West Coast Lady Butter-
fly (Vomessa cordwd) iovaded Salt Lake
Citw in 1924, flving north in myriads, Such
swarms are a rare sight, but the butterilies
are not rare,

The really rare American butterflies are
subiject to dispute, One old collector rated
us his rarest specimen Ewnediz portlondi
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andromacha, a spotted beauty found from
New [ersey southward to Florida along the
comst, and also in the Gulf Sintes, but ex-
tn-maiy local. A specimen of the sup-
posedly extinet ' Cercvomis sthenele i5, of
course, very valuable (page 669).

For the scarce species one offen must
go for. Parts of Arizona offer the col-
lector o paradise. In the Baboquivari
Mountains the late collector, Poling, whao
for years worked close to the Mexican
border, found the great white wasy-wingesdl
butterilies with the large lemon-yellow
spots—dmyniia clorinde. He had inti-
mate knowledge of Iocality, unfortunately
now lost,

NOTARLE BUTTERFLY COLLECTIONS

When vou motor through Tombstone,
you will also see at the high school some of
the work of the Inte Arizona colléctor, Bie-
derman. There are his precious IS
of the very rare Neophasia terlootii, a black
and white southerm cousin of the more
northern Pine: White. The female of N.
ferlaatii, however, is brick red! Many rare
specimens [n fine collections came from the
nets of these two collectors in Arizona,

And there are notable collections. For
many years that of the late Dr. William
Barnes was housed in Decatur, Illinois, in a
Erm:mH}' built concrete building, 'I.I-l'lﬂl tlie-
vices for assuring correct temperature and
air dryness (page 682). Here in vast array
were hundreds of thousands of specimens of
buiterflies and moths that represented years
of collecting by many of the doctar’s agents,

This collection was purchased for 550,000
by the United States Government and
moved to the National Museum in a special
express ciir, Two skilled men worked two
weeks in Decatur ramming home the three
hundred thousand insect pins, so that no
specimen should jar loose in transit !

In the Field Museum of Natural History,
in Chicago, is one of the ploneer collections,
that of the late Dr. Herman Strecker, origi-
pally purchased thirty vears ago from his
heirs for 320,000, LDk, Strecker began col-
lecting as a boy in Pennsylvanin,

The remarkable collection of the late Dr,
Henry SKinner is in the I'biladelphia Acad-
emy of Natural Sciences. In the Cornegie
Museum at Pittsburgh &re the callections of
the late W. H. Edwards and Dr. W, [.
Holand., Elsewhere are others scurcely less
notabile,

In the U, 5. National Museum at Wash.
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ington 1= now 4 teliable master collection
trom all over Lhe world,

In the Natural History Museum at South
Kensington, London, there is a world collee-
tivn of butterilies, among which the Keeper
of Entomology, Capt. N. 1. Riley, pointed
out nine of the famed Ceorcyonds
sthenele from California,

These collections of butterilies gre of the
uimost value to sciehte for co n of
specimens and determination of species and
forms,

Most collectors hope to discover some
new butterily. This event happens, but
fortunately not as frequently as formerly,
perhaps because so many slight variations
already have been named. Specimens that
have been “described ™ and named are called
“types.”  Collections with many original
types are correspondingly valunhle.  ‘The
original types of the supposedly extinct
Cercvomis  sthenele are in the National
Museum.

GRAND CaANYUN RICTH IN AUTTERFLIES

The Grand Canyon yiells miny wvarie-
ties. Near the mouth of Bright Angel
Creek, in the canyon’s granite depths, flies
the common Papiiv philenor, the Blue, or
Pipevine, Swallowtail, one of our iridescent-
winged butterilies; blue and black, 1 have
taken them in Virginia and Arkansas and a
varietal form in the hot Sacramenta Valley,
where they feed on the wild Dutchman’s
pipe. There, in the caterpillar stage, they
sometimes cross the highway in armies.

It may be that west of Ei Tovar, beyond
the Kaibab Nationnl Forest, s some undis.
covered new species for you or me, In late
October, far down the canyon, are glorious
jasmine blossoms and rare miniature grapes
in @-sea of vines. Near by i3 the deli-
cate foliage of the tornilla mesquite and the
luscious: blood-red cactus fruit flourishing
msemi-tropic sunshine.

Few white men have been beyond the
last fall of Havasu Creek. What is there?
Pethaps that wrinkled old Supai woman
knows something about it., Perhaps her
grandchildren will show me a new race of
that gorgeons brown and white and crimson
form of the Califormia Sister, which flits
nmong the rocks and dwarf naks.

There must be the unusual in this mys-
terious Supai country, this land of contrasts
of barrel cactus and npricot, of fig and
pumpkin, There may be new speciez of
butterfiies there—try and pget them!



WHO'S WHO AMONG THE BUTTERFLIES

By Avsix H. CLARK
Cruded Sigder Notfonel Muyeum

UTTERFLIES seem carefree crea-
tures, but they have a special duty
ta perform. That duty is to produce

epes and scatler them far and wide on the

oper food plints so as to insure the
argest possible crop of baby butterflies, or
caterpitlars, All their efforts, all their emo-
tions—and they are many and diverse—
have to do with the proper performance
of this duty,

We are prone to think of butterfiies as
duinty ornaments of woods, fields, and gar-
dens, where they flit aboul sipping nectar
from the Howers. ‘

But feeding is a minor occupation with
them—in most cases more of a diversion
than a necessity—and many do not feed at
all, or at least do not feed on lowers. The
caterpillar does the feeding, both for itseli
and for the butterily into which it turns,
lenving the latter free to devole itself to the

perpetuation of the race.

HUTTERFLIES ARE JEALOUS

We look upon butterflies as the most
harmless, as well as the most conspicuous
and sttractive, of all those very numercus
creatures known us insects.

But, actually, many male butterilies are
exceedingly jealous and aggressive. They
fiy viciously at each other and at insects or
event small birds that cross their path.

Usually this belligerent spirit is aroused
by intrusion into the domain-—a strip of
roadside, a-section of & wooded road, or the
vicinity of a particular branch of a tree or
bush—that a certnin male regards as his
righiiul property.

Some kinds have special dueling grounds
to which they retive when in a4 Gghting
mood. And many “fight” wherever they
may chance (o meel.

Such a “hght,” of course, is really a game
of Wluff, as butterflies are so delicate that
they would quickly incapacitate themselves
il they met in rough physical combat.

Among the less belligerent kinds pressure
of population frequently is relieved by mi-
pratory fights often including many millions
of individuals.

The most famomz of the migrants §s the
common Monarch, or Milkweed Butterfly
( Eanity plexippis). In the late summer
it = aften seen in snormows flocks, Includ-
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ing both sexes equally, sometimes “‘mil-
lions filling the air for several hours to a
height of 300 to 400 feet,” or n “great
swarms thick enough to cast a shadow”
from 40 to 200 feet up (see pp. G70-671).

These flocks wsunily fiy in a southerly
direction, and there is no real evidence that
the butterfies ever return.  This insect
many times has been reported from Europe.
It has been seen at sea 60 miles off Cape
St. Vincent, Portugal, and many individuals
have been caught in England,

Migrations, more or less spectacular, are
reipularly, {requently, or occasinnally onder-
taken by a considerable number of different
kinds of butterilies; including several of the
common ones.  Lhese migrations, and the
other curious habits of these insects, have
received] relatively little study, and we yet
have much to learn about them.

Butterfliss represent only a small section
of the scaly-winged insects, or Lepidoptera,
which include five times as many moths.
Nuture does not distinguish butterflies from
moths: indeed the skippers;, usually placed
among the butterflies, might just as well be
considersd moths,

Most butterflies are attractively colored
and fiy in the bright sunlight, and most
moths are dull and fly by night. Conse-
quently, we have a friendly feeling for the
former amd like to believe that they differ
from the latter much more than they really
do.

Butterilies fall naturally into six different
groups, in each of which the eggs, cater-
pillars, anid pupas have their own special
features, just as do the adult butterflies.
Representatives of all these groups, and of
many of the subgroups into which they are
divided. are shosm in the accompanying
Color Plates (see also text, page 692).

Brush-footed Butterflies
( N ymphalidar )

Largest of all the groups is that including
the so-called brich-footed butterilies. In
both sexes, thourh especially in the males,
the leas of the first pair are much smaller
than the other four, and are not used for
walking, They are wsually thickly clothed
with long hairs and are kept closely folded
wrainst the body, so thal the insects seem
to have only {our légs,
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The late Dr. Willlsm Bames, o
largest privare ehibits of Lepidopters
A lifelome enthuosingt, Ty
arenis in e feefil

Hoarmes netted rrdps

In one kind, at least, our common Black

Admiral, or Red Spotted Purple (Basi-
larihiea arilemis astvarnay), these defective
legs are wsed as little fiddles, producing
e bt --I{I_ll'ilLJ.I!-'_‘ sotnids i ertndly, all
Lhe butterflies that make rasping. creaking,
chirping, stridulating, or other sounds audi-
ble to human ears, like our Mourning-cloak
[ Vianessa anbirp) and the tropical Amer-
ican Whipcrackers, are members of his
L.
_In the brush-footed butterflies the pupa
15 olten marked with mold or silver spots,
ard may éven be completedy silded. From
this comes the word “chrysalis.” No other
butterflies have the pupae marked with
these metallic colors,

Muany coloriul and strking butterflies
are included in this er i, together with
some of the dingiest and lenst attractive
kinds, And together with the strongest and

FIITTOCREY Ceg Ill.Jr“l
Tilk r”—'”"-"l i 0 i ::|'IL":'::L|.Il.' COnsLFcCTel 'i:Tl_F_lll_'.-_l] FseELlTm
of the specimens bimsell
Alter his derstlh In 1930, thp 'E'|||-||-.| =labtps Lanvernrent b urbhit the rallecion

il placed it the Natlonal Muzedm ot Woshington, I, C,

WREERTTY adiveloped ot of the world"

Nl 1o Yedrd mamiained

Lo il

most active fiyvers, we find here I_'.|-|_-|]|_.|_E4-.' the
wiikest and Inziest of hutterilies.

Wherever hutterflies are found, this
group is represented, but its most SpeCiacy-
lar members live in the woods and forests
of trapical America

Most magniticent of all are the huge blue
morphos—commonly used for ornamental
work-—that are so easy to ee bhut so dis-
tressingly difficult to catch.

Largest are some of the owl-butterilies,
which Hy at dusk and have a greal rount
eye in thecenter of each hind wing, beneath

Chiefly tree-top livers and difficult to
catch are the various kinds of Agrias (Color
flate I1, fr. 6: Caolor Plage VII hr_ ])
lound in tropical America and much prized
by collectors for their brilliant colors and
their rarity. The individual of Rodrigoesz
Agrias { Agras rodriguesi) pictured is5 the
cnly one that has been cauweht.
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In tropical America live great numbers
of equally prefty but smaller and more com-
mon kinds of brush-footed hutterfies. The
males of one of the loveliest of these (Color
Plate 11, figs. 1. 2; Color Plate T11, fe. 7)
pives off a strong fragrance of vanilla, as
do the males of many other bright-blue
Lot ber il ies.

Though closely related, others (Caolor
Fiute H, figs, 7, 8; Color Plate IT1, hgs. 5,
) are quite different in their markings.
Some (Color Plate V, fig. 6; Color Flate
V11, fig, 4) are curious in having marke like
numbers, usoally “88" or “89," on the under
side of the hind wings. These are regarded
with mbre or less awe among the natives.

Naot all the pretty butterilies of this group
are forefgners: we have some very lovely
ones ot home, From southern New Homp-
shire and New York south to the mountains
of Virginia lives a White Admiral [ Bay-
larichia artkemiy albofascigte, Color Plate
I1, fig. 4) of striking coloration, When it
is flying the white i very conspiuous,
hence (he name.

Many brush-fonted butterflies have wings
of curious shape. There are the strange
Leaf  Butterfijes (Kallima, wlbofascrata,
Color Plate VII, fig, 3) of southern Asia
which, on the under side, are colored just
like n dead leaf, though they are rather
lright above. Then there are the Map
Butterilies (Cwrestis thvodamas chincnsis,
Color Mate IV, fig. 2) common in southern
Asii.  And there are numetous interesting
kinds (Color Plate V, fig. 3; Color Plate
VII, fig. 11) in tropical America.

A special section of this group includes
curious long-winged butterflies called heli-
coninns ( Heticonies aeode bartictti, Color
Plate V, fig. 51, very common in the woods
in the warmer portions of Americn. One
of these, black with norrow yellow stripes,
lives in our Southern States uurthwnrtﬁu
North Carplina.

Anather section of the group includes the
wod-nymphs, or satyrids (Color Tlate ¥,
fies. 7.9}, mostly dull-colored butterflies of
medium size¢ or mther small, usually with
staring eye-spots on the under side.

Metal-marks
¢ Riodinidae )

Fuscinating little crentures are the metal-
marks. As if in compensation for their
diminutive size, they are extraordinarily
varied in wing shape, hue, and color patiern.
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Some resemble dull¢olored moths, Others
are queer little imitations—ar cancatures—
of swallowtails (Color Plate [11, hgs, 2, 9),
of heliconians and ithomians (Color Plate
VII, fig. 10), or of butterilies of other
ty s,

Many are t'rrg vivitly colored (Color
Plate 11, fig. 3; Color Plate 10T, figs. 1, 2,
3, 8, 10}, often with almost unbelievably
brilliant and ch le iridescence. LUsu-
ally this is maost extensive on the under side,
aned indeed i3 sometimes wholly ¢onfined to
that part (Color Plate LT, fig. 10; Ceolor
Plate ¥, fig. 2).

Many, like the two in our Eastern States,
are marked with bright metallic dots that
are raised abowve the general surface of the
wings, like small metal pegs. These little
winged jewels have much the same relation
to other hutterilies that humming birds have
to pther binds.

The flight of the metal-marks, though
active and nervous, is usually weak amd
short, but some are strong, swift Ayers.
Many alight on the under side of lenves or
twigs with the wings expanded.

Thé metal-marks are chiefly day flyers,
though some fly only at dawn, anil others
just at dusk. Many keep wholly in the
shade of deep forests, never venturing into
the Country.

Mast of the metul-marks live in tropical
America, where there are about 1,700 dif-
ferent kinds, About RD live in southern
Asia and adjacent regions, 19 in North
America north of Mexico, two in Africa,
and two in Europe. Many are very local,
and many are extremely rare.

Coppers, Blues, and Hair-streaks
{ Lycaemidie |

Rivaling the metal-marks as active little
jewels are the coppers, blues, and hair-
streaks, These are small or even tiny but-
terflies which as a rule are remarkable for
brilliancy of color (Color Plate IT1, fig. 4)
and exquisite variegation in  markings
(Color Plate V, fig. §; Colur Plate V1, figs.
1,2.4, 6, 7.8 9; Color Plate VILI, upper),
gspecially in the males, They have a fast
anid highly ircegular Sight which, however,
is seldom long,

Most of them are pugnacious, bold, and
aggressive, flying at any other insects that
muy come their way, even those much
larger than themselves. Nearly all have
the peculiar habit, when al rest, of moving
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A COLLECTOR MAKES A SIDESWIFE AT AN ELUSIVE ORANGE-TIF

Terchod on o desert Nower, ocar o tall cactus plant, is a specimen of the scarce Anthochuris

fima, o resident of certuin remote seéctlons ol Arieona.

Aller twice seatching In vala [or M, Mr,

Hewes discovered that the handsome Htle Initterfiy lives o hie of ecase, not appearing until 10 & m

and Bving for only a few dayve m spring.

the hind wings up and down, the wings of
the two sides moving in opposite directions,
Though most of them sport in the brightest
stimshine, some prefer the shade of wouods,
which they never leave.

Like the¢ brush-footed buiterflies, the
lycaenids are cosmopolitan, though most of
them are tropical. The coppers and blues
live chiefly in the Old World, the hair-
streaks mainly in the New.

Lycaenid caterpillars are more varied in
their habits than those of any other group
of butterflies. Many eat developing seeds,
buds, flowers, or tender leaves. Some dre
fruit borers, and some feed on lichens or
algae on the trunks of trees.

Avery large number have lorméed o work-
ing partnership with ants, usually for their
mutual beneht, though not mfrequently to
the dizromfiture or even detriment of the
anits, Bootlegming 5 the basis for the affec-
tion shawn by many different kinds of ants
for lyvcaenid caterpillars (Color Plate VII1).

Many, if not most, of these litile cater-
pillars are provided on the back with glands
that produece a liguid of which ants are
mordinately fond.  In return for the honey-

like licguid that they get from them, the ants
do everything within their power 1o protect
these [eeble little caterpillars,

CATERFILLARS EAT ANT DARIES

But certain kinds of caterpillars exact
a high price for their favors. Thus the
caterpillars of some of the little blues live
at first an flower buds, tended nssiduously
by ants. When parily grown they leave the
plants, crawl into the ants’ nest, and spend
the rest of their caterpillar life eating Lhe
ants’ babies.

To this the anls make no objection,
They value the honey more Lhan they o
the lives of their own young,

(ther caterpillars feed entirely on ants,
riving no favors in retarm. These are en-
cased In a tough and horny skin, and look
like perambulating lozenges, They live in
the silken nests of the spinming, or tree-
driver, ants in southeastern Asin and Aus-
tralia, devouring their hosts’ yvoung at will,

Strangest of all, perhaps, 5 a limpetlike
caterpillar that persuades the anis to feed it,
lts head s 5o very small and pointed that
the citerpillar = quite incapable of feeding
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Mnimprgragsh & ;5 Cymming

TRATLE HIE QUARRY 1% A GORCE

The collector will go 1o any kengths to net desirable specimens. Like an alpinist, this ane drops

dawn the stevn bank of g ravine on the =land of Thominica

T

Equipment in the pouch al hi

inchudes a bottle ar box contalning cvankle, into which butteriiics ure put to be killed by the imo.
Then they are pinned in o box or wrapped m emall peperd

in the usual fashion. ‘When it meels an ant
it thrusts its pointed neck right in between
the open jay = of the ant, which proceeds to
feed 1t by regurgitation—ijust as it would
teer] anatier ant,

I'his limpet caterpillar is the African rep-
resenind ive of the Astatic lozenge caterpillar,
ant] victimizes the same type of ant, &
particularly vicious one.  Dnsect diplomacy
reaches its highest development in such
creatores 45 the mpet caterpillar thal are
able to induce ferocious ants, sgainst their
will, to feed them.

Not so diplomatic as the last, but far
mare crafly, is a slupgpish caterpillor found
in wisstern Africa that feeds on active little
running and jumping insects called jassids
anrl membracids, which, when fully grown,
can also fly

How can sluprish, clomsy caterpillars
caich insects so very much more active and
alert than themselves?  These litle happers
produce o sectetion of which the ants are
very lond. Therefore they are always al-
tenided by ants and are quite acoustomed
to being patted and stroked by the ants’
ANt ennone,

This makes things easy for the cater-
pillars. They simply disguise themselves
ns ants and in this way deceive their prey
until the fatal moment. A caterpillar creeps
slowly in the direction of it= intended vic-
tim, stopping frequently and vibrating the
three foremost pairs of legs—the so-called
troe legs. When it 13 near s prey it stops,
amd then arain advances with only the first
pair of legs vibrating

A YVILLAIN 1IN HEOUISE

On reaching the unsuspecting jassid the
caterpillar allows the vibrating legs to tickle
the jassid's wings, just as they would be
tickled by the antennae of an .

Advancing fnrther, the caterpillir grad-
ually raises the fore part of its body =0 as
tiy overhang the jassid, and when well above
the inlended victim, the ¢caterpillar suddenly
drops and seizes it with all three pairs of
true leg=, immediately biting it behind the
head and holding it pressed closely down 1o
the branch, So the deed s done,

This craftv caterpillar is the anly one that
feeds on insects much more active than
jtself. Most insect-cating caterpillirz feed
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on: sluggish, helpless insects, chieflly on
aphids (plant lice) or on seale insects.
Aphids and scnle insects produce a sweel
secretion most attractive to the ants, which
swarm about them.

These ants, in protecting their tiny "cows”™
—the aphids and scale insects—also un-
wittingly protect the little Lntﬂpﬂlm that
are destroving their “herds.”

(ne of these insect-eating caterpillars is
commaon in eastern North America, 1t is
the voung of o small butterflty (Femiseca
targuinius, Color Plate VI, 'figs. 5, 6) that
is not often seen. unless one makes o special
search for it. The caterpillars live chiefly
o the white wonlly aphids so common
op alders growing beside running water that
they make the branches appear to have been
decorated with broad rh:gﬂ of Nuify snow.

The butterilies with insec l—m!mn cater-

pillars (Color Plate VI, figs. 1, 2, 5, 6, 9,
II} are all dull mlured with Ihu SCNES
almost always quite alike. Nearly all of
them are shade Jovers,

Although the ants do thelr best to pro-
tect from their enemies the caterpillars of
most lycacnids, they are not always wholly
suicessiul, Al butterilies are victimized
by parasites, several or many kinds, par-
lJ,u:ui:s.rI:r in the caterpillar stage.  Often
these are themselves preved upim by other
parasites within the bodies ol the cater-
pillars.  OfF such unwelcome guests the
Ivcaenids have an ample quots.

Let us consider o concrete example.  Une
of the loveliest of our butterflies, and one
of the commionest, ks the {amiliar Little blue
of open woodlands and brushy fields {Calor
Mate VIII, upper}.

The hgures show the upper and under
side of the original female, or type speci-
men, of Lycacnopsis argiolus peemidargiolus,
described by Drs. J. A. Boisduval and ]. E,
Le Conte in 1833, now in the National Mu-
seum.  Ag it was collected more than a hun-
dred years ago, it is somewhat {aded.

On the dogwood flower to the right are
shown two of the very variable caterpillors
of this butterfly. These are always tendedd
by irom one to three or even four different
kinds of ants. One of the ants most fre-
quently seen tlending them is the kind
shown, Crematogasier {imvolate,

sometimes you will =g a number of these
onts running up and down a stem leading (o
a degwood lower.  Follow the line of ants
wiwd you will find a caterpillar feeding on
the Mower.

me) ]
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The other insects shown, all of which are
parasites, are: Center, slightly 1o the right,
n dogwood bract: A wasp (Apaerieles
cyvaniridis), the larvae of which live inside
the caterpillars, usually several in each host.,
Lower right: An ichneumon fiv (Anomelon
psewdargiv(r), the young of which also live

inside the caterpillars, but only one in ench,

Leit center, flying above the green leaf:
Another parasitic wasp (Hemiteles [yoae-
the Iarvie of most of the wasps of
this type feed on the young of other wn.-:;u
within caterpillars, Lower left (flv): A
tuchinid 1y (Zendllia confinis), rjmnmign

of which live within the larvae of the little
Liduse,

Whites and Yellows
( Pieridue )

These are butterfliess of medinm  size,
almost always white, wvellow, or orange,
and seldom much mrll"mtﬂd same, plain
abowve, are prettily marked on the under side
{ Delias, sp., Color Plate IV, hg. 1), and o
number ‘have the tips of the fore wings
marked with orange (FEroessa chilensis,
Color Plate IV, fig. 3).

A few in South America depart witlely
from the general tvpe and resemble, more or
less ¢losely, other unrelated butterfiies—
swallowtails, heliconians, danaids, or itho-
mians (Color Plate IV, figs. 6, 8, 9; Color
Plate V', figs. 1,119,

The pierids are cosmopolitan, but the
ereat majority are tropical, aboutl equally
divided between the Old and the New
Worlds., Most of them delight in bright
sunshine, coming to rest al omce if o
cloud obseures the sun; but some are at
home only in wonds and forests, and one
dark and dingy kind in Mexico is n night
flyer,

Several are famous travelers and regularty
or occasicnally migrate in epormous nurm-
bers, often flying directly out 1o sea. One
of our smallest vellows sometimes reaches
Bermuda in large flocks.

Several butterflies of this group are seri-
ous pests, as the common Cabbage White.
The vounger stagpes of some others are
widely used as human food in Central and
South América,

Swallowtails
{ Papilionidor )
Swallowtails are mostly large or very

large, though a few are ‘medium- sized or
small.
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POISED FOR THE FIRST TARKE-OTF

Some two bours alter leaving the chrysafis, the Monarch &5 ready for Its
Without waming, and with scarcely a
futter, it sprreads it wings to the breeze and zails oot into the early morming
For about three days it does THile bul suck boney from fowers, then
i fullills i15 object in life: the propasativn of the species.  Afler o month or six
weeks the Butterfly diva, Jeaving a new generation of caterpillars to carry an the:

“diden fight™; no (oaching i needed

siinshiine

Hie cycle (papes 470 snd &71).

Mzt of the trug swallowiails have con-
spicuous tails on the hind wings (Color
Plate 1; IV, fig. 5; VI, fig, 11), but many
are without them (Plate VI, figs. 3, 5).

The vividly colored males of the giants
of the group, the great “bird-winged but-
terilies." or omithopteras, of New Guinea
and adjacent regions, are perhaps the most
magnificent of all the butterfliss,

Largest of all butterflies are the dull and
somber mates of these handsome males.
Cne of these (Popilio alexondrae) measures
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nearly eleven
inches across the
wings,

This expanss is
sometimes  £x-
ceeded by the
males of n swal-
lowtail living in
western Africa,
though in this
the wings are
veTY narrow, 1 he
females of  this
lnst aré wvery
much smaller
than the males,
an unusnal fea-
ture among but-
terilies,

The size of the
giant swallow-
Lails is in striking
contrast (o that
of the smallest
butterflies, cer-
tain metal-marks
ind blues, that
measure scarcely
halt on inch
across the wings,

Wherever
swallowtails: are
found they in-
clude the largest
of the local but-
terflies, except in
South’ America,
where none of
theém attain the
siz¢ of the larpg-
est owl-butter-
flies or morphoes.

Besides the
swallowtails
proper, this group
mcludes o diozen
other types, of which the Iargest and most
important consists of the parnassians, lovely
white, very rarely gray or yellow, butter-
flies (Color Plate IV, fig. 7) characteristic
of alpine repions in the Northern Hemi-
sphere,

Three swallowtails of early spring from
Washington, D), C., are pictured on Color
FPlate I. At the top is a Tallless Blue
Swallowtail {Papiio plilenor var. goquda),
The Blue Swallowtail, our local represents-
tive of the oriental “bird-winged butter-

Msirgranh by Arelis Tiesies



WEHOS WHD AMONG THE BUTTERFLIES

flies,” ranges from southern New England
amd Ontario Lo Colorado and soothward to
Panama, and is-also found in California;
In parts of Mexico and occasionudly in New
Mexico individuals are found with the tails
s0 very short as to be quite mconspicuous.

This variety (@coudia) may appear in the
Fasterri States after a hard winter., 1T
canght the individual pictured near Wash-
ington on May 7, 1932, Summer individ-
uals of this butterfly always have long tails
and are much larger. |

The well-known Tiger Swallowtail (Pg-
pilio plewcns), shown in the center, lives
from Alaska and British Columbin to Hud-
son Bay and Newioundland and southward,
east of the Rocky Mountains; to Florida
and Texas., A different but very similar
kind lives in the Rocky Mountain region.
In the far north the Tiger Swallowtail is
small with the black borders narrow and
hair on the head and body long (var, come-
denyis).

About Washington the enrliest individuals
in spring are like those irom the far north.
Their children that Ay in summer are larger,
with broader black borders and short hair,
The individual pictured was caught ot
Washington by Mr. W, Herbert Wagner on
April 23, 1035,

The dainty Zebra Swallowtail ( Pupilio
marcelins) lives from southern New York
to Florida und Texas, The individuals fy-
ing in early spring differ from’ those seen in
summoer in being much smaller, with narrow
dark bands, long hair, and only the tip of
the toil white. The one pictured was
canpht by Mr. Wagner at Washington on
April [9, 1935,

Caterpillars of several swillowtails are
peesits - particularly on orange trees.

Skippers
{Hespervdae )

These pert, vivacious butterilies are all
small, or at best only of medium size. The
greater number live In tropical America.
They have robust bodies, strong wings, and
bromd heads, For the most part they are
plainly and uninterestingly colored, though
i few are pretty (Color Plate V, figs. 4, 10).

Most of them fly by day, preferting the
bright sunlight, but a few keep in the shade
of woods, and i the Tropics some are eve-
ping or even might flyers. The fight is
usually very fast and highly frregular,
lhﬁtmh some are much more indolent than
others.

G 1

Cie of the handsomest of our native
kindz is the Gold-banded Skipper { Kbab-
doides celfus, Color Plate 1V, fig. 4). An
interesting variety (RNhabdowdes cellus var.
leiae, Color [‘latr 11, fig. 3) appeared
among some that | rai&zd.

More than a hundred years ago Dirs, ], A
Boisduval and J. E. Le Conte published o
colored plate showing this 'hulterﬂ]. pre-
viously unknown, together with a caterpullar
and a pupn. The plate was from & drawing
by John Abbot, a school teacher who lived
in Jackeonborough, Georgin, 0 town aban-
doned in 1843, Only once since Abbot's
time has the buttertly been found in
—indeed, it is one of the rarest butterflies
of the Eastern Siates,

In 1934 1 found it near Great Falls, Mary-
Innd, and was able to study its life history
and hahits,

The life history is here shown in naturad
color for the first time ( Flate VIII, lower).

At the left is a full-grown caterpillar and
in the center a4 fourth-stuge one; just be-
neath the latter i€ o sheliter made by an-
other, still smaller, in the third stage.

The caterpillars feed only at night, hiding
during the day in litthe lents they muke
for themselves, They cut two converging
lines into the leaf and then fold the result-
ing wedge-shaped Hap over the upper sur-
face of the leaf, bend it into the form of
n peaked tent, and fasten it with silk.

Upper, leit *-;:{ln: A leatlet with three tents
madle by rr'jlrhtnn'r caterpillar about one-
twelfth of an inch long. They like new
homes, and are continually making new ones
anil deserting old ones. When they leave
an old one, they always partly destroy it by
cutting the =itk threads that hold it together,

Lower right, under the petiole of the leat:
The Inconspicuous shelter made by a full-
grown caterpillar, Two leaves are fastened
together by an oval band of silk threads and
the surfaces of the leaves are then sparsely
lined with silk threads which bulgﬂ them
outward, forming a lozenge-shaped cavity
between them.

Upper right: A string of five light-yellow
eges attached 1o the under surface of a leaf,
Inset, lower left: A pupa; it is really black
and very highly polished, but is completely
covered with {lufiy white wax which pro-
tects it-agninst too much moisture, 1t lies
in & Rimsy cocoon formed by hinding to-
gether dead leaves or other rubbish on the

gronnd,
Inset, right center: A Golid-handed Skip-



e THE NATIONAL GEOGRAPHIC MAGAZINE

LxaTEAD OF WUKRTING SPECIMENS,

CHIb ENGLIEITSEAN RAISES

Wiele Woeld Fhedagmah

THEM FROM

S

Lim his buttertly and moth loem ot Bexhey, in Kent, be renrs thousands of eaterpillars, and ships

thewr chrysalises, cotoans, amd udolts 1o collectos

j [ all purts of the world.
prulects Lhe caterpilbnrs from thine hosts of enemilss, amd prevints them from strayvineg when

Lhe netting on thee fomd

they feed the wanderlust, which happens just belore they become pupae, U not englosed, larvse may

withider T00 ar 200 teel 0w

pit leiling on Hlowers ol the bhottonbush
Ve pfrgicond s occidentolin Thie- food
plant of the caterpallars at the locality neay
Great Fills s the hog-peannt (Folcate
frtcheri}.

ROMANRTCE AND EXRCITEMENT

The #ix pgroups of butterfites mehide
n total of nearly 50,000 different kinds, In
~Nurth America north of Mexico there are
705 kinds, of which ive in the vidinity
of Washington, 1. C, Central and South
Aamerica are much better supplied with
irtterfies than Nuorth Amenca, having
about 20000 different kinds.

As if to emphasize the wealth in gold
hidden i the mounntiing of westernn South

4 -3
| BB

America, there is found in Chile o butterily

with wings entirely of gold on the under
sile,
All of glinting silver is a wood-nymph, or

satyridl, of central Chile and western Argen-
ting. Thoorh common, it 15 rather hard to
catch beeause of its rapid flight and the
difficulties attendant upon exertion in the
high adtitudes in which jt lives,

seeming Lo symbollize the wealth of the
Indies, some of the worlds most gorosous
butterflies live in the Moluccas, ar Spice
[<lanls.

Mernaps the most spectacular of these k&
a gant swallowtail with a spread of seven
inches (FPapilfo  priamus croesus) I'he
upprer surface of 15 wings is a vivid, shim-
mering gold, emphasized, and at the same
time relieved, by the deep velvely hlack of
the hinder part of the fore wings.

I'his golden giant was first discovered by
Mr. Alfred Russel Wallace, (M the frst
one Lthat he caught he wrote: “The beauty
antl brilliancy of this insect are indesorils-
able."



THE SCIENTIFIC RESULTS OF THE WORLD-

RECORD STRATOSPHERE FLIGHT
By Carr. Avpert W. Srevens, U. 5. A,

Commander of e Nalbondd Geographic Socisty-LI. 8. Army Air Corps Stratosphere Expedition

Twe Gooorarswe presents with this Hesve a phologmphic supplement showing (b
lateral curvature of the enrth a8 photographed in the sirsiosphere at an elevation of
12395 feel during the Natiomal Geogriphic Soclety-U. 5. Army Alr Corps Strutosphere
Flicht nver South Dakots on November 11, 1035, at 1141 a. m. ({MST).

he picture @8 unigue in severul respects.  Not enly was it taken From the highest
point ever teached by man, 1371 miles above sea Jevel, but it includes the lirpest sres
evir covered by ane photograph taken thmough 4 single lens, more than that of the
State of Indiana, nod shows o horizon farther Trom the lens than was ever belore caught
oft & ciuinera, plate, 330 miles. It was oblaibed at an althude above 986 I;j:r oenl of the
mass of the carth's sbtmosphere, and is the frst picture ever made with the line ol shthi
bietween the cnmers and a fpr-distant objective—bere, the arc of the dust borfzon—

whilly in the stratosphere—Tue Eotron.

. primary purpose in stratosphere

I flights such as Captain Orvil A, An-

derson and 1 made November 11,
1935, in Explorer I, 15 1o 1ift standard-sized
scientific  mstruments and observers into
the thin, clear air far sbove the earth.®
There observations can be made to best
atvantage of the tremendous flood of sun-
light and other radintions that constantly
pour in from outside the earth.

Thes radiations are wvitally important
to minkind, Some of them are essential to
life on the earth; amd workers in vanous
fieldls of science bave soughi for years Lo
find out more abowl the radiations them-
selves, how they affect the gases of the at-
musphere 48 they push their way through
them, and bow the radiations are modiiied
by penetrating those gases,

The air pear the surface of the earth is
the dregs of our stmosphere.  Because of
the weight of the miles and miles of atmos-
phere pressing down from ahove, the lower
luver of air, especially near sea level, is com-
pressed; the molecules that make up its
eases are crowded Logether so that relatively
they have little elbowroom.,

THE RECION OF CLOUDLERS SKY

In addition to the particles of the ordi-
nary air, there are numberless molecules
of water vapor and carbon dioxide, vast
quantities of dust and smoke particles, and
Aoating spores. The air around us seems
clear enough as we move about in it day by

* Bew “Man's Farihedt Aloft,"” by Captaln Albert
W. Stevenz, in the Nanosan Gropearmc Maoa-
vk, January, 1936, which tald the dramntic nar-
rative ol the fight. In the present artlcle are
summarized the scientific findings of the strato-

sphere oiploren

day, but it is really o sort of “pea soup”
mixture when compared to the thin, clean
air above the cloud zone.

Az one ascends into the atmosphere,
whether by climbing 4 mountain, fiyving in an
airplane, or being lifted by a balloon, he
leaves the atmospheric dregs below him.
First he rises above the coarser dust and
smoke. Then water vapor becomes less and
less, until, at six or seven miles ahove sea
level in the middle latitudes, the reglon js so
cold that practically no moisture can exist
in {t—it is a domain from which the or-
dinary clouds of the earth are eternnlly
barred by the laws of physics.

This is the beginning of the stratosphere,
a region of cold, clear, thin, dry air, alwoyvs
sun-bathed dunng daylight hours, amd uso-
ally dree {rom appreciabile amounts of dust.

A major objective of all the manned bal-
loons that have entered the siratosphers in
recent years has been the study there of
CUSTIIC FOvsS,

When one ascends 17,260 feet above 2ea
level {approximately 334 miles), hali the
muass of the atmosphere of the earth lies
below him. This altitude, and its rela-
tion to the heights of well-known moun-
tains and to the levels at which character-
istic cloud forme usoally float, are shown
by & white dotted Hne on the pictorial dia-
srram on page 694,

At 33,700 feet, or approximately 633
miles up {shown by a black dotted line),
threg-quarters of the atmosphere lies be-
low: and at an altitude of 52,900 feet, or
shout 10 milez (indicated by @ second
black dotied line), nine-tenths of the mass
of the a i5 below, At the lavel
reached by FExplorer H—72,395 feet, or

Al
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"FLYING HIGH"—INT0O THE STRATOSPHERE

The dgram shows how cloud forms muark
altitisdes 1m the lnwer atmosphere, and the heiphts
reachied. by the most fmpwrtant balloon and - atr-
plane Aights, Shading = osed arbitrurily Lo indi-
tate density of the sttosphere, greatest bear san
Wevel and growing rapldly less upward (p, 693),
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15371 miless above sea level—we were above
96,/ 100ths of the mass of the atmosphere!

WHY SCIENTIFETS MUST GO ALDFT TO
=TUnY COsMIC RAYS

Radintions observed at the surface of the
carth are like bullets thal have come
through n serics of increasingly dense mait-
tresses, If many bulleis with various ener-
wies are fired at the mattresses, only those
with the gremtest emergies will go through
all of them; and when only the lightest
maliresses stand as obstructions, the bullets
coming through will be most numerous,

The history of stratosphere expeditions
has been the story of rising through mre
and more of the ntmoapheric “mottresses"
to a regiop in which there are more and
mare of the “bullets” of sunlight and cos-
mic rays 1o be observed.

The existence of the radintions called
cosmHic rays was ot known until after 1000,
Then 1t was discovered from experiments
iy several physicists that if gas is shut up
in a hollow steel ball, ravs of some sort pass
through the metal shell of the ball and steal
particles (electrons) from some of the gas
atoms (that is, cause jonization of the gis).

Later it was learned that some of this
penetrating radiation was made up of rays
from radium in the rocks of the earth's
crust.

It was found, however, that these ri-
divm-born rays could be kept from redach-
ing the interior of the ball by 2urrounding
it with a laver of lead, just as X-ray treat-
ment rooms are-encased in sheets of lead to
prevent the outward passage of X-ravs.

PASE THROUGH LEAD AND STELL

When the ball was sheathed in lead it was
observed that numercus rays still penetrated
the interior and jonized the gas—rays
driven with energies so0 much greater than
radium rays and X-roys that they passed
through the lead and the steel as if those
solid obstructions had not been there,

These are the cosmic rays, now believed
to be, for the most part, charged fying par-
ticles, almost inconceivably small, driven
with tremendous energies. They cannot be
seen, and are known only by their effects,

The cosmic rays pouring in on the earth
are of various energies, and it is only the
strongest that can regisler themselves in-
sidle steel balls at the earth’s surface. All

the way down through the atmosphere
some of the rays are exhavsting themselves
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THE STRATUH:AMP

A battery of teletype machines brought in detalled wather reports rom vanoes parl
il apecinl upper ald reports from noscorg of aartields
pnid Proitic Oeeap

United SEat
from ships Both in the Atlantle
Army Alr Corps; Tr. W. G
Matchinsld, L. 5. Arm
A R Horwick, Cuavalry:

Hrombai her
shpral Corpe

ITAD A WEATHER

MNational Buresu ol Standards
aated] are;
g Cupd, W, H, Wenstrom, Slemal Corps

I I_- = -J_;.I- 1= :—!

NG CITY SIXK

hepid 1. Sigsaiil

BITREAL Of

ol th
Bao datn ware veceived
Private E. I Lhurin, U, 5
Missipr Serprnt F. A
Hartlott, Alr Corps; Carporal
Fhe camp wealber bureis,

Handling are

Priviiie N A

with & personnel of nine men, produced four mags daily showing weuther conditione

by plowing through the air gases, lLearing
electrons from the cores of gtoms: and even
ovrasionliy colliding with an plomic core
it=olf.

For years scientists have been piecing to-
pether facts about cosmic rays anil have
been particulorly interested to learn aboul
themy hivh above sen level in the thin, rare
T .|_[l_'|]||_-'.|'_ri]1'1'|-_'_ where !]Il:'}' Are mie=t nu-
I OLES ._"I'II] hecause not “'worn
down™ by the comparatively heavier gases
near earth.

slrunger

A "BEY-HICH IARRATORY WITH A
HEAVY LOAD

The stratosphere balloon Explorer [,
designed to have great lifting power,
offered the first opportunity to take stand
ard-sized, and theretore heavy, Instruments
for cosmic ray measurement 1o a hetght of
13 miles gnd more abowve sea leved

Dr. W. F. (3. Swann and his associates of
the Bartol Research Foundation of the
Franklin Imstitute, Doctors G. L. Locher,

W. E, Danforth, C, G. and D. I Mont-
somery, and Mr. Oscar Steiner devised a
system of counters to record the numbers
of cosmic rays coming in fram several an-
gles above the horizon, The apparatos was
constructed of scores of tubes =msitive 1o
cosmic rays, whose responses could he am-
plified by receiving tubes,

Each row of tobes formed, In ¢ffect, a
“vosmic ray telescope Cne baltery ol
them was arranged pointing horizontally;
a second, 10 degrees above the horizon: o
third, 30 degrees; a fourth, 60 degrees; and
a ffth, vertwcally.

When, during the fiight. the gondola and
balloon were rotated by means of the elec-
trically driven fan al the end of an urm,
these “telescopes™ swept completely around
the horizon recotding ravs coming from
various paints of the cotpes,

The cosmic ray counter showed that the
nimber of ravs entering the vertical tele-
scope. increased steadily up to a height of
§7.000 feet. From that altitude to the top



LR THE NATIONAL GEDGRAPHIC MAGAZIMNE

w X L aof the flight, i
72,395 feet. there
wias a decrease in the
mumber of recorded
rays.

WHENE COxMIC RAYS
AROLU 1)

Al 40 000 fest Lhe
ravs from the veriical
were 40,1 tomes as
I'I'IZI."I"!.' Ay -']'Il i L=
coftles] {tom the ver-
tical at sea level., On
the flight of Excpiorer
I, July 28 1934 'the
number found at 460.-
OO0 feel was 423
times ns  many' os
those found at sea
level., During the
flight of Dr. and Mrs.
Jean Mccard in Lhe
autumo of 1934 11
was found that the
ratio at 533000 feet
was 53.2: while dur-
ing the flight of Kx-
Biorer 11 the ratio at
thatl same altitude
was al.a,

Al 57.000 feet, dir-
ine 'the Meht of Ex-
plarer [f, Lhe vertica
Fiys were 55 times
those coming in al =3
lewel Fhis was the
marimum  value re-
cored At 71305
leel, the cetling of the
flight, the numhber o
rays from the vertical
ilirection had fallen
o 42 times those at
sed Jevel,

“We believe," says
Dir. Swann, “that the
explanation. of this
phenomenon i4 to be
found in the assump-
tion that many if nol
nearly: all of the ravs

3 oheerved are what we

['Botraruph by Cilber) Ormvenn may call _-.I'-:I'I'Ill:ljr:-.'

SOMETIMES A PHOTOCRAPHER MUST TUEN STEEPLE JACK rays, shot out from
the atoms of the air
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Richard H. Stewart, Geognarmc siaff photographer with the stroto-
*O0LTE CX|H ditlong, works on a lofty perch be bailt in a pine tree overlooking I--'E" the PEIETEErY TAYS
tie alrstebow! to oiftain 2 comprebensive view of the mmp, entering [rom space.
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THE TEAF WHICH

COLLECTED SPMORES FROM FAR ARBOVE
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Fhoingruph hiy Wichanl B Sipwan

THE  CLOUDS

This apparatus, copsisting of 8 metal cosng Cedt), enclesmg Q sietile tube coated with o

slicky  subaiiance,
atove 186000 lecl, pores el hve
Lalt 1o rorht: K

ifecies il

23 gropped st 70000 feet with a parpchule attached
; bacierii
Fred ¢ Meter:; Capt. Verner Lo Smith of the airship Enierprioe, in which ths
miechunizn was gives peclimingry bests | Die, Lyman J. Briggs, Chairman of the Scientifi

Druring 15 descinl

andd Dve specles of molds weee eollacted,

."||.||.'I.'i L1l

Uommitles {or the stimlosphere flight ; and Dy, Lore A Hogers (see texl, pape 5047,

“The primary ray is like a bullet fdying
throdrh a Iot of muarkiles; It 15 pccoms
punied by a flight of marbles which have
been hit by it in its jowrney. When we
pet sufficiently high into the atmuosphere
the number of these secondary rays sulfers
diminution because there s not enough air
ahive 1o Jar wluce them,”

At thie surface of the earth, because of
the thickness ol the atmasphere they mist
traverse, the number of rays received in
the horizontal direction s negligible com-
pared with that received from the vartical.

Even at 40.000 feet only o small noumber
of rays were expect&d from the horizontal ys
commpared with the vertical., Scientists were
surprised, therefore, when results obtained
more than & vedr ago gave a horizontal
¢ffect s muoch as 20 per cent of the vertical
at 40,000 feet.

Evidently something wos happeming Lo
prevent the rays from being absorbed in
coming horizontally through the atmos-
phere, 1L was eoncluded that the rays
which entered the telescopes horizontally

had not traveled all the way through the
ptmosphere in that direction, but bad been
swung around in their paths by the earth’s
maenetic infuence.

In the fMight of Explorer £, the number
of rays received in the horizontal direction
at 72,395 feet was practically equal to the
number recetved 1n the vertical direction,

\ second coEmic ray apparatus taken on
the flight wis n stoss chamber (see page
1) 1o r{-|:|:|r-l "|‘|IJr"-I-'= |||: I:".11‘1'|.'_'_'..' I I':.'EI:'il:-lj h_':,‘
cosmic rays striking and disrupting the
atoms of metallic materials,. This was o
Dowmetal shell 20 inches in dinometer con-
tnining nitrogen gas under a pressure of
250 pounds Lo the sqguore inch.

The gazs was compressed s that there
would be more atoms to be ontzed, Above
the chamber was placed a layer of lead 34
inch thick so that the lead atoms would fur-
nixzh the necessary Largels Most af the
rays would pass through the relotively thin
laver of lead—that is, between the led
atoms—and would bring about the wswal
ionization of the ges in the shell,
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Phozoerrupd liv HE
FROM A HECORD BEICHT

hgril 18 SEiEsini
THIS CAMERA PHOTOGEAPHED THE FARTH
Higemever,
E mEtalline the by Fairchild

In the "well™ 16 inches deep under the fioor of the gondob, Toul
crvilien phutogrupher stinche] to Wreht Fleld,

vertical acr@ml camern, pointed stroight down through the bottom of ths
spdiere, which aotoematicunlly snapped 4 picture of the earth helow every 90
jeconds,  From ihe balloon's “celling” &t took the hishest-alfitude  pletiores

of the garth evéer made (see page 702), In the center i ope of the two manholes
of the sondola with s door closed. To the right of the manhole 8 ihe
hand-operated Fpirchil obiigue aerinl cumeri, pointing through the roninla
wakl, .-.hn.- rde pictiires !mu.lm the curvature of the earth on the distunt
|':r'.-!".-l' m {=ee photbgraph _-L::Iﬁh ment to this Bsue of The Marazine), Above
it 5 part of the radlo ppparatus. The larpe fiazk amd coll at the left are
parts ol the sir-conditioning owtfit., Bevond the flosk and coil s spnaratys
[or onuntiog cosmic mys

AL imlervals, however, a ray would strike
A lead atom, breaking it into fragments and
driving them inside the shell, Such a direct
hit would be recorded in the stoss chamber
a8 o burst of energy—a sudden and great
increase in the lonization of the gas,

Vhe records show that the bursts of

dium C

emulsion 33
track shown

energy, as the
halloon mose, in-
creased rapidly,
as expected, hut
not in an extraor-
ebd Y THMATITNET .

MAKING & HAY
TTAKE TTE OW™NS
PICTTURE

We spied on
cosmic rays in
the stratosphere
i & third and
surprisingly sim-
phe way. We took
with us, wrapped
in light- [u-mt
lack paper and
allached outside
the gondola, two
boxes of photi-
graphic plates
conted with o
specind emulsion,
to see¢ whether
rays would plow
into the emulsion
and mauke tracks
i it

T h | 5 new
method of study-

INg COSMiC ravs
was deviel el by
Dr. T. R. Wil

gins, of the Uni-
versity of Roch-
esler.

When the
atles were  di-
veloped no  visi-
ble images came
up: but when
they were viewid
through a micro-
scope with hivh
magnification
and with special
iHumination, the
individoal grains
of the emulsion

and now and then i long row of such prains
constituting o track, were seen.

In the laboratory it was found that a Ra
alpha ray with an energy of 7.7
miillion elec tron volts made a track in the
gralns loni,
in the photograph is 350 grains

[ door |el'1ll1|| riy
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THE CGONDOLA WAS A

MPLYING LABORATORY"

I t-l'.lF'FL|rl s I.I:.'

findil Bl . Blewmust

WITH A MAZE OF INSTHUMENMTS

Same of 1he instruments and equipment carricd in the pondela are shown in the pholograph

h'l. numbers as lollows:

l—a munhole, with its cover clased; I—poribole for viewing the earth;

d—chigmbeer of the stutoscane thal indicated whether the balloon was rising or faifing | 4—Factagraph
chmeras which I-lL!III.'I:..'.'|1.|L'.1|.l'- photographed dials ol various nstruments at short intervals (page 704 .

S—aobligus camern
efpidospdiere 2ir;
for the discharee of bablyst :
tixit¥ of Lthe alr;
vialves in the top of the balloon

for |||‘|||-'||:|'.".f.l;|'||:1|.'t1.|!: the horizon;

b—paortion of flesk used lor collocting satmples of
'.-‘—l..':-li:uum tnek contmining reserve =upply of liguid exyren for breuthing ; 8—hopper
G—recording poribon of spparsdus
l—oidainers of compresed axsgen Usad foooperat
1 1l=—recording portlon of cosmic cuy

lor meusarineg elevirdcz] condue-
g, through rhber hosa, the
counting apnsratus: 12 —Nask

coil end upright cabinet, parts ol the air-<conditioning apparmius

long, and if it was made by an alpha ray,
the |:}.1rI1L.]L,.|| cording to Dr. Wilking, musi
have had an enetEy of aboutl ong hundred
milliom electron valts {see page 700 ).
WHERE THE

SUNLIGHT 15 BRIGHTEST

For the study of sunlight, especially of
the sun’s spectirum, AL various altitudes
above sea level, two spectrographs were
tnken along on the flight, one on the outside
of the gondoly, one on the inside,

They were designed and built by the
Bausch and Lomb (gptical Company and
fitted with cameras made by the Folmer
Grafiex Corporation,

Rays of sunlight, ke cosmic rays, are
partly absorbed or intercepted In possing
through the atmosphere, especially the

shorter wave lengths, The spectrum of the
sun far above the earth, therefore, is fuller
O [fll'.:..fll:l.‘ Lhan the sea-levwel Spectruim, The
changes in the spectrum as the instruments
rade higher and higher were recorded photo-
praphically on  ultra-violet-sensitive Hlm
cspecially coated for the flight by the Re-
search Labaratory of the Eastman Kodak
Company.,

The outside instrument recorded the
spoctrum of direct sunlight: the inside n-
strument, the spectrum of skyiight from an
angle ten degrees above the horizon,

In both instruments cameras automati-
cally made photographs of the spectra, ond
in the studies now in progress the extension
of the short-woive end can be traced as the
altitnde increased.
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Thiz shortening of the spectrum ot the surface
of the earth by the cutting off of the very shortest
of the ultra-violet waves of light hides a fuct vital
o the very existence of life os we know it on the
earth. _

The ultra-violet waves that fall 1o get through to
the earth’s surface are blanketed out, it has been
found, by & relatively small amount of ozone mixed
in the air above the earth. Ozone is common oxygen,
except that three ptoms pre linked together to form
the mulecule instend of the usual two,

HOW O0XONE PROTECTS LIFE ON THE EARTH

These “lost waves” would prove tremendously
destructive if they got through to the earth, Dr.
Brian (¥Hrienand Dr. F. 1.. Mohler point out in their
report on . the spectrographic work.  If even half of
them reached us, because of a decrease in the omne
above us, they would destroy our skins in a few min-
utes' exposure to the sun,

On the other hand, if still more of the ultra-vialet
light were absorbed by an imcrease in the oczone,
the human race would probably die out for lack of
the essential vitamin D, the “sunshine vitamin,” al-
wiys supposing that we could survive: the enormous
increase in bacterial growth which this thicker osone
layer would permit,

Therefore, the small amount of oczone in the pi-
p‘unwhrrﬂ acts a8 an all-important regolator of Tife
sy,

The spectrographic method used during the flighis
of Evploger I and Explorer IT measured the propor-
tiom of the total ozone left below the balloon at var-
ous: altitudes, This wns done by recording, ns the
balloon rose, the changing ratio between an ulbea-
violet wave length not absorbed by ozove, and an-
other ultra-violet wave length which is strongly ab-
sorbed by ozone.

The calculations from such specirn are necessarily
laborious and not all have been completed for the
1935 flight. However, it has been determined that

Micrupbotgragsh by T, K. Wilklis
A CORAIIC RAY SICKS ON THE DOITED EINE

This s the firit pablished picture known recording the path,
cicar as i rabbit track In the snow, of a cosmic ray of such
high epergy, directly in the emmlsion af a photegmphic plate,
The ray entered the émubion at the top of the picture,
!E::nﬂng from ouler ipace with the vast energy of 100,000,000
electron volts, marking jts detted-line track afiecting the
silver grains of the emukion (see page 65%). The spacimg
ol the dots Indicstes the track was made by a high-enérpy
alpha my, the core of an atom of helium, ceafirming recent
evidince that some cosmic rave are of this nuture. The track
became visible when the plate was develaped and magnified
450 timed.  The short dotted line slanting arross the 2econd
section from the bottom hoy been interpreted os the teick
ol & high-spoed proton knocked ofl from an wlom strock by
the commic ray as i pased through the emulslon at terrific

spoed
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THESE BOXES "TRAPFFED

RESULTS (F THE STRATOSPHERE FLIGI

VISITORS FROAM

1T

FAR OUTPOIGIS OF SPALE

The tén boxe macked A (O TWS Ot ] CONTAINCN CELMIC TA) e [t [PRLRTELE 4 (lifferimt
aneles from hotiten o remith.  The powerful mve, éntering the “tolescopes,” released eloctrs
rretils Which travelsd through the switchloard B e the box, B [here the currents operated
hutters cartesponding to each telescope, recording flaghes of lght on moving photographl

naner i the camern, . The current
ifinls in the bos, The
lewel inekicnd a compas:. and a3 walch
feaem the hormzontal and vertica] directions

™ |
|

piERb g EETL il reren sol wrus covefeng wilh & =g

Al LW

was peeordad threoeh the electrioal apparatus G and the cameras. H
thie Frankiin In

and Inutglled by the Hartol Research Foumdation
at the altitude of more than 72,000 feet
reached by Explorer 11, twenty per cent ol
the total ozone lay beneath the balloon
The bombardment to which the atmos-
phere is subjected by the endless barrage
of billinas of cosmic tays causes o marked
jonization of the spses of the atr.*  Ths
jonization, 1t had been known, grows greater

ol s atome are

I__ll T+ T

* A s 15 lored when sme
"mulilaied” bhy® having .
iraves & posiive churge of elecknoily on the nbom

anid a negalive chnre:

¢ b ct o

F P
af 1l ':"I-l.".l:tll EICTir{AnE,

i
rebéased] by the cosmic rhys al
amera L) photographed e
halloan's “ocomilimsr™ Cosmic favs caimd almiesd -.'::I!.I!!'I
[lie i :
Pl lenad, A
Fhis mosed o-sudden increase th the lonimtion ol the s Wwhieh

0 regslertd on ifm OoiEnleT

¢ Hals every ball minute, along with a

=nhere marked S (ihe stoss clinmbser) ©

HINC TIYS smidhird gbtarms

¥ R g
'T...I i bl I

Ihiz etijuipment was consTructed
LEYFULE | el iri |
ns one rises above the earth into 3 region
of greater cosmic radiation. The more a
gas 5 jonized, the more easily It condocts
1']l!tt1i=j!:|-“- The .'_'1_li|.i-'__'-' of the odr to oon-
duct electricity—its “electrical conductiv-
ity —therefore was understood (o grow
prenter a8 one rises above sea level.

AMensurement of this change was another
important project during the thght, for
never before had electrical conductivity of
the air been measured above 30,000 feet,

The elecirical conductivity npparatus
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THE HIGHEST VERTICAL FHOTOGRAPH YET MADE OY MaAw

Thie exposure, made automatically by an serisl mameen with jis fepe mounted in the boltom of the
gondola, wiz at 131:41 am, November 11, 1935, when the balloon was at its world-recond height of 72498
loet above sea level (09,780 feel, or more than 13 miles above the graiind) . ovor eeriith-ceniral South Dakota
The phatozraph covers approximately 105 square tudles  The promeirici] cultivaled field= and the strulply
uclion linre at the north (right side: of picture) stand out In sharp contrast to grosstands nned  erosion
channels tarved by rain wuter drainine Inle the South Fork of the White River, which exvtendds diagonally
acroes the lower port of the pictare,  Near the npper right-hnamd corner {(about nn inch below the top of the pic-
ture) s Parmeles with its sl griel of strepts. U, 5. Highway No. 15, showing s o fine white libe, enters Par-
melet from the top of the photograph. The white, brregulir abiject approsimately an inch in from the middle
ol Lhe HIE_'I'I‘[ margin i5 the 1"1-:1|:ii'| EI:IL"II."I'JI'E'!'!ITL'I]'I]'I '|'-='.'il.:|'|:f-|f.'|.'d 33 I‘-EE'[ hl_lll;llul_' I g R|}[||i“h|_ Illhl': e -"-ljllltl-lll.""i'll_']-' ]i".ﬂ_
extending lward from the top margin are ropes dangling from the side of the sphere.
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wits designed and built by O, H. Gish and
K, Sherman, of the Department of Terres-
trinl Magnetizm of the Carnegie Institution
of Washington. 1t consisted esentially of a
metal rod about a half inch in dinmeter and
i foot long, extending vertically along the
axis of a chimneylike casing on the nutside
of the gondoln. The rod was insulnted
al its support by amber. It was charged
electrically and  conoected by a  fine
wire, throuph insulating material. to &n
operating and recording apparatus inside
the gmiﬁ&,

AN ELECTHIC FAM—AT A1 BELOW ZERO!

The top and bottom of the “chimney™
were open, and on electrically driven fan in
the top constantly circulated air past the
tod,  The electrical conductivity of the air
ut any altitude was measured from an aulo-
matic record of the time required {or the
charged rod Lo give up o definite part of its
electricity to the nir.  When the charge was
gone, the apparatus automatically recharged
the rod, and measurement of the time of
discharge was repeated.

Air has in it both positive and negative
ione, and so the electrical conductivity ap-
parats was constructed (o measure cither
positive or negative charges. At intervals
during the Might a switch was shifted, thus
alternating the methods of measurement.

The greatest conductivity measured was
at an altitude of 61,000 feet, where it wis
g1 times the sea-level value. At the high-
pat pltitude reached by the instrument the
tecorded value was 30 times the sea-evel
value,

In the lower few thousand feet of the
atmasphere, radiation from the earth helps
to ionize the air and so affects its conduoc-
tivity. At very high altituies, the shartest
of the sun’s ultra-violet rays have not heéen
screencd out by the atmosphere and they
cause jonization of the air. However,
throughout most of the region we explored,
ionizition is thought to be due almost en-
tirely to cosmic radiation,

We have already told of the faultless
functioning of our rafio transmitting snod
receiving &ets, which kept us in constant
communication with earth stations* We
now lknow something of the characterisiics
of the signals, from detailed reports that

* See “Mans Farthest Alolt,” by Capt. Alberi
W. Stevens, in the Narmowan Gumariic Maca-
erwe for January, 1036,
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have reached the Nationdal Broadeamsting
Company.

Signals from the S-watt trunsmitter in our
rondola were heard from coast 1o coast of
the United States even before the balloon
left the Stratobowl, and they increased o
Intensity at most listening points as altitade
increased,  But above 60,000 feet there was
an apparent decrease in the strength of sig-
nils as récelved liv several observers, an
effect borne out by a direct recording of the
shgnal strength made by B.UA. Communi-
cations at the Riverhead, Long Istand, re-
ceiving station.

This eflect was not anticipiied, and so
fnr it has nol been possible to find an
entirely satisfactory explanation. It may
have been caused by the low atmospheric

sure in which the transmitting antenna

ng, or it may have been due to =ome

vagary Of radio propagation {rom poinis
outside the troposphere.

Science has long wanted samples of air
from the upper regions of the aimosphere
tiy ditermine whether it differs in make-up,
in the proportions of its ingredients; [rom
the air near the earth's surfnce,

Alr is ot n chemical compound, like
water. It is o simple mixture of gases.
mostly nitrogen and oxvgen, kept stirred
together in the world we know by wind and
vertical air currenis. Theoretically it is like
cerlain cough medidines whase ingredients
would separate into zones, one above the
other, if they were not shaken,

It has been supposed that far up in the
stratosphere, since there 5 no turbulence
due to vertical currents, the air pases do
tend to separate out.  This action should
show itself first a3 an increased proportion
of nitrogen, which, being lighter than oxy-
gen, should tend to concentrate upward.

A PRECIOUS TWELVE GALLONS OF
STRATUSPHIEE AIN

Dhurimg our flight we obtained two sam-
ples of stratosphere air, each ol nearly six
eallons, When six gallons of rare air, under
only one-twenty-fifth of an atmosphere of
pressure, i brought down to earth, how-
ever, it amounts to less than oné guart
under our mormal pressure.

The two quart samples represent the
galy sizable samples of air that have ever
been captured at such a height above sea
level, and their analysis has been under-
taken at the National Bureau of Standards
by G. M. Shepherd (see page 711},
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TFhatigrapk from B S [lheline

THIS “AUTOMATIC SECRETARY' TOOK VOLUMINGUS NOTES ON CAMERA FILAM

Four Factograph camerms (marked Iy E, F, and C) automaticully photogrophed ot Inbesvals
the readinegs of dinls connecied electtically with imstruments Insble anil outsdde the vanidola.
L ansiera |J =||“|‘l||i'_;!|].lrll'.'J duds o thermoameters. o gEraup ol ||_"'I.';_"|:- _-|_'||_||.'I.'|J'_|;;: whathier 1hae Ko 1 lu
wik oo an oaven keely and o Hamilion watch to show the time# ench photogroph was madle
Camiern E photographed . ive Weston  photoseléctric meters showing brightnises of sun, sky, i
earth, amld g watch; camery F, Jddals of 3 magnetle campass, bubible level, and watch; camera O
mercurial and aneroid: barometers anad 8 owaich, Comerss D amd © snapped piclures every G0
spconds; camers: E ound F oevery 1S sweconds.  The “mechaniial brolg™ labeled G wachronieed
ol these cumerss, plus another camers that took readines of th spectromraph inside the gondoln
ancd the Fairchild werin] cimer in the bettom of the gomdols, which took pholographs vertically
vownward {pares GUE, 656)

o0 far, the studies indicate that the com- nists, plant pathologists, and medlcal men
position of the stratosphere is almost the The Scientific Advizaory Commiitee

same as that of air at ground level. Very determined to attack the prodlem i two
slight differences hive been found, but wavs, For one test we look up with us, In
their significance has not yet been estab-  small guartz tubes fastened to the outside
dished, of the gondola, the spores of seven species
Practically no information has heen  of fungi. The tubes were open at both ends
avatlable in the past as to whether spores—  and were plugged  loosely with cellulose
the microscopic bodies from which certain vam.
milds and hacteria develop—ean live in the
stritospere and so be spread to distant
regions by air currents,  If such living or-
painsms sre present in the stratosphere, the Although subjected for meny hours to

fact would be of priactical interest to bata- drying, extreme cold, strong light rays,

SPORES SURVIVE WHERE MAM COULD NOT
LIVE
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arone, and low air pressure, the spores of
five * of the species returned to earth with
vitality unimpaired. They germinated fully
as well as others taken from the same cul-
tures before the fight, and the resulting
fungl wre now growing in test tubes.

A sixth fungus, Cladosporiim =p., while
recoversd in pure culture, showed a wvery
low percentage of germination. Final fests
of the seventh, Hysperium sp., have not
Leen completed.

For o second test we ook glong a spore-
collecting device designed by Dir. Lore A.
Rogers and Mr, Fred C. Meier, of the De-
partment of Agriculture, and Dr, Briges, to
find whether we could collect floating living
spores from the air of the stratosphere.

The apparatus consisted of a glass ool-
lecting tube four inches in diameter ol
about seven inches long, Its inner surface
conted with glycerin,  The tube was sur-
rounded by a cylindrical durslumin pro-
tecting cose.

The ends of Loth the tube and the case
were provided with sterile plugs, and the
whole apparatus, includine a parachute,
was sterilized and placed in a sterile duost-
proof bog (see page 697],

We released the device after we started
fow, at an altitude stightly aboyve 70,000
feet, The Glling of an exterior parachuote
apened the bag and allowed the apparatus
and its sterile parachute to fall out. A
little loter this parachute opened, pulled
the plugs from the case, and allowed air 1o
stream into the collecting tube aml to be
deflected ngainst its sticky inner surface.

The apparatus wos so designed that this
passage of stratosphere alr through the col-
lecting tube continued until an altitude of
about 36,000 feet was reached, There a
small yacuum can (aneroid ), set for the air
preszure of that altitude, acted as o trigeer,
allowing springs to clamp the sterilized cot-
tin-covered diskes over cach end of the col-
lecting 1ube, so protecting it until it could
be examined under lnboratory conditions.

The apparatus was carried safely to
earth by its parachute, was recovered by
Mr., Frank Briomn, of Academy, South
Iakota, and was expressed by him  to
Washington, I). C,, where it was received
with the covers safely clamped over the ends
of the tube,  To avoeid all possibility of con-
taminating the collection tube, 2 Inboratory

* Brachyiporinm sp., Diplodin sp, Rbdoopus
migricans, Arpergillue  niger, Helminihosporism
RbaT .
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culture rogm at the Department of Agricul-
ture had been thoroughly deaned and kept
¢losed in preparation for the arrival of the
apparatue.

Inasouch ds only o very few, if any,
spores were expected to be canght by the ap-
paratus, it was obviously hopeless (o search
for such spores in their normal condition in
the tube. It was necessary, therefore, to
furnish food to cause them to grow until
they multiplied into groups or colonies that
could be seen,

A MIDNIGHT VIGIL IN A LARGHATORY

A flask of nutrient agar which had been
sterilized severnl days before and then in-
cubated as % test for sterility was waiting,
At night, when the building was fréer from
moving dust thian at any other time, the
elnss collecting tube was removed from its
case with the cotton-covered disks still held
in place over its ends,

Using every precaution to prevent cnn-
tumination from the air of the Iabortlory,
Dir. Rogers and Mr., Meier nielted a small
amount of the sterile agar and introduoced
it into the cylinder, which was quickly
closed and then rotated to spread the agar
over the surface of the glycerin covering
the inside wall.

As the agar cooled it formed a soft thin
film on the nside of the glass, The cytinder,
with both ends still tightly closed, was then
pliced in #n incubator at 30°C. (86~ F.)
to encournge the development of any bic-
teria or molil spores which might be present.

Forty-eight hours later growth was visi-
ble through the glass wall at ten different
points. D, Rogers determined that five
of the colonies were bacterin amd trans-
ferred them to test tubes for study. He
found they were all nerobic—that 15, they
grew in the presence of free oxyzen—and
that they were all spore [ormers.

Thest two facts place them in the genus
Bacilfus. ‘'This is & large group of bacteria
widely distributed and very commaon in the
sofl and on plants and other material ex-
posed to dust and soil. The specific names
of these five cultures were not determined,
but it was clear that they were distinct
varieties if not five species,

The other five colonies In the collection
tube were found by Mr, Meier to be mold
fungi of types which form spores readily
in culture. Hence, by studying the fruiting
structures under the microscope, they could
ensily be identified.
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Assistance in this  identification was
given by Dr. A, F, Blakeslee, Camnegie
Institution of Washington, Cold Spring
Harbor, New York, dnd by Dr. Charles
Thom and Dr, John Sievenson of the De-
partment of Agriculture, all specialists on
the particular organisme involved.

When examinations were completed, it
was determined that the following fungi
had been removed {rom the cylinder: Réu-
sopus  sp., Aspergilius wiper, Aspergillus
fumigeins, Pewicitlivm cyclopiuvm, and
Macrasporinm {errs,

Représentatives of all of these spedies
have a wide geographic distribution and
have been repeatedly collected by Mr,
Meier over different locations nt lower
levels. The spores of all ive are extremely
resistant to unfavorabhle conditions, and, be-
ing very small, are easily carried In o air
currents.  For example, the globe-shaped
spores of dspergiiug fumigatus are nol mare
thun thirty-two ten-thoosandths of a milli-
meter in diameter.

FUNGT IMPORTANT TO LIFE OF MAN

With the exception of AMacrosporinm
tenuir, which grows commonly on dead and
decaying vegetnble materinl, these fungi
have nteresting relationships to man.

REizopur iz the common bread mold. Tt
also couses decay of fruits and vegetables
during the marketing period.

Aspergifus niger i3 likewise a common
cause of fruit rots, especially in the Tropics.

Aspergiling  fumigafns  has  frequently
heen isolated from unmilled grain, hay, and
other stock feeds. As an agent of disease it
& constantly encountered as a cause of lung
lesions In birds as well as occasionally in
man and other mammals.

Penicillium cyclopiom 13 a commonly
distributed oreanism which has been known
to couse a bulb rot of onions and tulips.

To test the abllity of these five mold
spores to live for Jong periods ander condi-
tions of extreme cold, Mr. Meier and Dr.
Paul Emmett of the U, 5. Department of
Agriculture packed them in test tubes sur-
rounded with dey ice, and kepl them for 200
hours at a temperature of minus 78 degrees
Centigrade (108.4 degrees below zero Fahr-
entheit),

This was about 27 degrees colder than
the coldest temperature encountered in the
stratosphere., After this all five
of the fungi were found to germinate nor-
mally.

THE NATIONAL GEOCGHRAPHIC MAGAZINE

After rechecking the operation of the col-
lecting apparatus, amnd making numerous
athet tests, Dr. Rogers and Mr. Mefer feel
safe In pssuming that the ten cultures were
obtained from the repion above on altitude
of 36,000 fest,

They point out that there are a vast num-
ber of spores of micro-organisms which do
not exceed the size and weight of those col-
lected, and which could be carried as high.
Haoving reached such a height, they would
be blown long distances before again set-
tling to earth,

The experiment may offer additional ex-
planation of the spread of organtsms which
cause diseases of plants and animals, us
well as a basis for understanding why iden-
tical species of micro-organisms are con-
stantly found in widely separated parts of
the world.

For a time it was feared that there were
no survivals among the [ruit fly (Dro-
sophila) cultures which we took with us in
a package inside the gondola. They were
furnished by Dr, L. J. Cole and Profescor
Victor Jollos, of the University of Wiscon-
sin, to test the assumed role of cosmic rays
ns o major cauvse of hereditary changes
{mutations},

It was found that although the adult flies
were all killed, probably by the low tem-
perature inside the gondola, eggs and young
larvae survived and gave 98 individuals for
breeding xperiments. |

HOW THE SKY, SUN, AND EARTH LOOKED
AT TOPF OF FLIGHT

The questions asked us most frequently
concern the appegrance of the sky, the sun,
and the earth ?rtum our highest altitude.

All of those who have reported on the
appearance of the sky observed during
stratosphere flights have told of the deep-
ening af the blue color toward the zenith
n5 the obzerver rises higher and hisher. *
We had observed this phenomepon during
our fight in Explorer I in 1934,

On the 1935 ilight in Explorer IT we at-
tempted to get a photographic record of the
sky tints by uwsing a National Graflex
camera loaded with Dufaycalor film. We
were fairly successful in spite of the diffi-
culty of photographing, through the upper
glass-covered porthole, that portion of the
sky not obscured by the huge balloon.

50 “"Ballooning in the Strotcsphere™ by
Auguste Piccard, In the Natmowar Groomarmic
Macarmwe, March, 1933,
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Chart drawn by W, G. Brombacher

HUNDREDS OF LENS-EYE "NoTrs” oF TEMPERATURE AND ALTITUDE ANE CHARTED
0N A LOO OF THE FLIGHT

The chart summarizes more than 600 photographs of huromelér and thermometer dials, "read”
automatically by chmerss during the ficht. [t showe thit the highest altitode, 72,3095 Teet, was
renched st 11:41 am, (MST). The lowest temperature was nearly 81 degrees below mro Fohren-
heit, recorided at 32:27 pm,, when the balloon had descended to 68000 feel.  Drregularities in the
altityde line at the top ol the chart show how the balloon bobbed gently up apd down, sometimes
nz much sz & thousand feet, as it hovered pear its ceiling. Tha § waves in the temperature
fine near the hottom zhow sharp floctuntions of the air temperatures recorded o the stratasphere,
somretimes az mch as 9 degrees o three minites, Theie fuctuntions were probably caused by
ragliation from the lalloon, heated by the sun. The first reversal of the temperature line at 9:43
wclock marks the rondola’s entrance into the strotosphere at 27,000 fert above sen level. The re-
wversal at 2.0 marks the fnstant of laving the prstesphere.  The altitude ine comes to an emd ot
about 6,000 feot pt 2050 pom_ the time at which the motor of the Factogroph cnmermns was oot off.
Switching off current (o teit the thermomefar caused breaks in the femperatuce line just before 2:00p.m,

07  — ~ i

The calor films, when devel » Showed
that the dark-blue feld of a large flag of
the United Stutes, ded in the balloon
rigging, was strikingly lighter than the very
dark blue of the sky beyond it.

WHERE THE DEEFER BLUE BEGINS

At the horizon there was a whitish haze
which merged a few degrees above into a
turguoise blue. At about 30 degrees above
the horizon the color was the typical “‘sk
blue™ that one observes [rom the ea
straight upward on a clear day. Above 30
degrees the blue rapidly became deeper.

Unfortunately we could not see the sky
directly above our heads. Our huge bal-

loon, completely filled out by the expansion
of its helium gas, floated immediately above
us, blotting out all of the heavens above an
angle of about 55 degrees above the hori-
zon. The sky which we could see at this
angle, heyond the edge of the balloon, was
almost black, with just a trace of blue:

Since, at our altitude of more than 13
miles, we were above 96/ 100ths of the air,
there were practically no dust particles and
relatively féw gas molecules above us.  Con-
segquently there were virtually no targets
left to scatter the sunlight: and the sky up-
ward seemed relatively black.

IT we could have seen the sky straight up,
it probably would have been as black as a
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iz determined by the relatve number of -
pets of pas modecules and dust partcles
(U the outside of the gondola we
had arranged Hive | 2%-inch metal tubes side
by side, pointing upward at an angle of 43
deprees and includine ten decrees of “vi-
" AL the bottom of each tube was a
ot ronic which, ||:5|1-_'|E1-_'_
fight into electrical energy, made it possible
o measure the brightness of the light by
means of meters inzide the pondola

The five cells were electrically connectod
so that in effect they were ong instrument
Ihe tubes were at such an angie that no
reflected licht {rom the balloon could reach
»or could direct sun-
light reach the cells except at rare intervals
in our flieht when the sun was between 40
and 50 degrees above the hornzon and the

| iS4 1i
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i
spresll Ve cell.

the sensitive [aces
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v TIME T} SAYVE THE FLIGHT

povket of the bulloon ahric and fore
y wieather, experis of the Army Aur Lorps
fhe putch securely. |1 <an thi
level of Captain Stevens’ head from &
the paich, snd, onbie other of the

i
e  wEn in

Haai

YK il

alloan, in rotating, presented the tabes o-
ward the sun.

teadings of the sky brighiness meters
were made photographically every 15 sec-
onds, A study and tabulption of these
readings made since the flight shows a pro-
rressive decrease in skv brightpess as our
altitude increased. At the top of the flight
it was anly about one-tenth that viewed
from earth.

Also on the outside ol the gondoin, Dt
'.|r',]||||T|*|':E=r! LI-1. directional t(ubes, Weére
three additional cells for measuring direct
sunlight. Each cell was supplied with iis
special window: one target bad a quartz
window (o [ermit ulira-violel ].'gl'JL Lo reach
the receiver: another had a filter of special
glass to exclude ultra-violet light; the third
targel was filtered to respond to light m the
same manner in which the human eye re-
spnils

The first two instruments showed that
the ultra-vinlet is stropgly absorbed in the
outer portion of the eart i'g atmosphers—a
[act confirmed by Lhe spectrograph records
I'he third instrument ndicated that the
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THRYE BATTERIES MARKE FPARACHUTE

(rom
CArcymg

Thiz svrtical photograph. 1akon
Inmifing, shows three parnchutes, each
aral wiis tliecluereod ad Dillas

light received from the sun Increased as the
balloon ascended, reaching at the top of the
fight 1 value a little over 1.2 times that
on the ground.

Although we did not know what the
meter readings were, relying on the Facto-
graph outomatically to record the values
(page 704}, we were conscious that the sun
was very much brighter: the efiect was
probably heizghtensd becanse the contrast
was 5o greial belween the bright sun and
the dark skv [rom which it shone.

Un the ground, one may look directly at
the sun without extreme discomfort only on
hazy days, As one climbs a high moun-
tain, or ascends into the sky, the sun loses
its vellow color and gets whiter and whiter
Our impressions as we looked through a
porthole townrd the sun, while we were in
the stratosphere, were that it was a blind-
ingly white disk of ]L;‘_ﬂ!l., dear-cul and
sharp, against the dark blue of the sky.

On the flight of Explorer I, we noticed
that the ropes from which we hung had an
unusual phosphorescent mlow, At times
they nppeared larger thon normal, It is
asible that this was produced by water
vapor coming out of the ropes under the

nn o allitide of
i bl vy
Each battery was recoversd undamaged

“TUMPSs”

|. *.'J-u [e

SETYIRE

10000 feet, aboul 13 minuties

battery which had completis] its

reduced pressure of our highest elevation
and that what we saw, therefore, was the
sun's light on minute quantitiés of vipor
We have mentioned in a previous article
that at times clouds of smoke appeared to
roll by the windows of the gondola. It is
|-u:-:.|.]_'-]|_ that this, too, was vapor coming
from parachute bags, ballast sacks, battery
boses, or ropes.

{_lnh recently 1 h:tpp-L'nE—'I tor. be wearing
a very dark-blue suit in the I: horatory while
1|1I-II|]1.”I_J:_" NEAEr { flll IrLE mere I]I':. \".-I_r_,-l,lf ],EI_]'IP
which emitz a considerable quantity of
ultra-violet light. By the light of a single
incatidescent lnmp some distance away and
the ultro-violet hight of the quartz lamp,
the dark-biue cloth bhad a peculiar appear-
ance which reminded me more than any-
thing else I have seen of the color of the sky
a5 we saw it leoking by the vizible rim of
the balloon.

Still another brighimess cell wis mounted
on the bottom of the gondola with its face
directed downwird to measure changes in
earth brightness as the balloon ascended.
It showed an increase in the g pparent earth
brightness. Most of this efiect was due to
the increased amount of light which the
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carth received from the sun us it rose higher
in the sky with the approach of noon.
There was also an increase due o the addi-
thonal amonnt of Hght reflected upward
[rom the “sky" below us.

The appearance of the earth as shown by
our photographs was oot exoctly 55 it
looked 1o our eves, becausse we ased infra-
ted-=ensitive and red-sensitive film, Form is
presented faithiully, but the lights and shad-
ows of the photographs differ from those
seenl by the eve, Red or brown areas, ior
example, show white on the photographs,

THOTOGRAPHING OBJECTS INVISIBLE TO
THE EYE

In photographs of distanmt objects the
dhiterences are greatest, Hare that com-
pietely blols out human sight s easily
penctrated by infra-red rays, so that .
erly equipped cameras con photograph ob-
jeots invisible 1o the eye, through the hage.

As we Jooked gutward through the port-
holes of the pondoln, at the grearest height
from which un eye has ever looked earth-
ward, we could see only about 175 miles.
Beyond this; encth and sky merged together
in i band of white hnze that prevented us
from seeing the great sweeping curve of the
hiorizon, But our camera, loaded with infra-
red-sensitive film, cut through the haze and
clearly recorded the upper surface of the
dust-ladlen air of the 1 hree.

Although our vertical aerial camera took
its pletures automatically, the aerlal camwera
which painted toward the horisen was oper-
ated by band. Shortly after we reached
our celling | made several sures with
this camera. One of these resulting pic-
tures, enlarged. showing cleatrly the curved
horizon, is published as a supplement o
this issue of TrE GEOGRAFHIC.

We knew a few days after our flight that
the altitude reached, as determined by the
official sealed meteorograph, was 72,395
fect above sen level.

NEW TACTR ON UPPFER AIR CUERHRENTS

Petailed studies have not yet been maide
of the speed of drift of the balloon, and
therefore of wind velocities; but velocities
at one or two levels have heen determined.
From the vertical tographs it has been
found that while the balloon was hovering
al and near its ceiling, it was drnfting {from
southwest to northeast atl 4 speed of 41.6
miles per hour,

Fram the ground observations, a velocity
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al ceiling =lightly lecs than thls was com-
puted. The ohservers on the ground found
that the balloon reached a horizontal speed
of 43.1 miles an hour at a lower level during
its descent.

Explorer I at no time entered a current
of air drifting to the west, as did Explorer [,
in 1934, at about an altitude of 60,000 feet.
1n our latest flight we drified to the south-
east from the time of our take-off until we
reached approximately 17,000 feet.

While rising from 17,000 to 37,000 feet,
the base of the stratosphere, we drifted in
general eastward, and, above that level,
north of east. During the descent we again
entered an zir current drifting from north-
west 1o southeast, Toward the very last
we encountered a light ground wind blow-
g to the north.

Our jdeas on velocities of wind in the
stratosphere have changed in the past three

Al the time when we first chose
South Dakota as a starting point, one of
the reascns, aside from the natural advan-
tages of the Strutobowl, was the fact thut
we had 1,200 tn L7000 miles of the United
States 1o driflt acress, southesstwarnd or
eastwarid. For more than 1,000 miles we
hud flat, level country in which to make a
landing before reaching mountains,

It was thought, from the speed of drift
of Commander T, . W, Settle’s balloon
in November, 1933, that the balloon Ex-
plorer I might easily travel & thousand
miles or more in ten or twelve hours, But
the results were different. On the first
flight we drifted a little more than 300 miles
in ten hours, and on the second Aight we
drifted 230 miles in eight hours.

The avernge velocity of about 30 miles
an hour does not give the whole story. At
610,000 feet on the first flizht we were drift-
ing very slowly at 8 miles an hour and, in
fact, had started to drift in the reverse direc-
tion. or westward., On the second flight, ot
60,000 feet and higher, we always contipued
north of east at a speed of about 42 miles
per hour.

This evitdence should not be taken to
medan that the velocities at altitudes from
60,000 to 72,000 feet are likely at all times
io be between 8 and 42 miles per hour; for
it must be remembered that our strato-
sphere flights are made ar times when the
wegther 1 nearly perfect, free from much
wind on the ground, std with a high-pres-
sure condition existing over a large ‘area

around the take-off point, Whether this
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Crenerad Jahn Y. Pershing, life trustee of th

w. slevens (eight ) and Capt. Ol A
e DiCketys hibriest award. previinush
tis Fhpr, Casldl &1 I:_.||..-_l,| 51
suiahed]

Even though the tubulation and analyses

| récords are still iar from complete, a num-

|'l:'f ol new {acts have :I||!|'|,'|| ||_'|.' ‘.|_'.r_'
Nizht 1o our store of ]-;|:|_|l.1.'!-.Jrr

|'|.l:'l'i|: ravs measurabie by their onizg-
st 1§ I etz coming in from the vertical di-
increase in number from sep level
VO CEOTEELN I |1"'|I: I"'|.- LR T 0 II"Ir i, "|I|'
Hieht o .||'| LAFEr Jr.!'l I__:|'||
[0 e the messuring instrument rises
¥ T.'..'-".'* feet such measurnble cosmic
ravE cominge {rom the horizontal are as
nomerous as those from the vertical

I e st réecordds wero -.hr |irr |,] |lf "'"l Ir=is
il I'III'I'.::-. RO aloim -'.E'-‘Ijrl
Fays up to 72,395 feet:

[he Hirht resulted in oblaining the fGrst
rack ever rm-h- directly in the -'|.|| i
of . '..'.Il'"l ..|| III' ;l'-‘.'.l !-1..' i Cosm |: [ay
the alpha-particle type having the encrmous
enerEy of 100000000 electron yolts:

Ibe brst values were obtained by means

o |-l"--1'=l|'-"? size spectrographs, of sun
spectrn and sky specira up o 72,3935 {eet:
|I||--I' graph made from the siratosphere
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The hirst large samples of air were se-
cureéd from an altitude above 70000 [est.
showing practically no change in the ratio
il Dllrogen 1o lr:"::."__':'ll

IThe st knowledge
Living spores flcat in the atmosphere above
30, 000 [oel

The first demonsiration was made that
spores will withstand physical conditions in
the stratasphere up to 72,395 feet, for at
least four hours:

The first natu ral color photographs were
the sky at high altitudes in the
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tenth that when viewed from the earth) -
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HUBBARD MEDALS AWARDED TO STRATO-
SPHERE EXPLORERS

Presentation by General Pershing

OLLOWING the successful ascent of

Cuptain Albert W, Stevens and Cap-

tain Orvil AL Anderson to the highest
altitude ever reached by man, the National
Geographic Society presented to each of
them its Hubburd Gold Medal.

The presentation was made on behalf of
The Society, December 11, 1935, by Gen-
eral John J. Pershing, in Constitution Hall,
in Washington, before members of The
Society and their guests, After the presen-
tation of the medals, Caplain Stevens, UCap-
tnin  Anderson, and Capinin Randolph P,
Willinms, ground officer for the flight, made
their first public reports of the expedition
and showed motion pictures  and lantern
slides of photographs taken during the fight.

LR, GROSVENOR'S ADOEESS

D, Gilbert Grosvengr, President of the
Natinnal Geographic Society, who presiderd
al the mectine, spl:

“Members and friends of the National
Geographic Society:

“Tt has Deen an extraordinary privilege
for the Bogrd of Trustees, the staff and the
members of the National Geographic So-
ciety to cooperate with the U, S. Army Air
Corps in stratosphere researches during the
past two years, The longer we have worked
with the gallant, resourceful, and brainy
men that constitute the Army Air Corps the
desper has grown our admiration for the
intelligence, efficiency, and fervor that .ani-
mate every member of that remarkable
COTs.

“The National Gepgraphic Society wishes
also 1o pay tribute to the band of enthusias-
tic physicists and experts who, under the
suggestive and wise guidance of the Chair-
man of the Scientific Advisory Committes,
Iy, Lyman J. Briggs, assembled the tech-
nmical apparatus and arr the scientific
program for what will rank as one of the
most productive, as it was one of the most
dramatic research expeditions of modemn
timies,

“(eneral John J. Pershing, beloved by
all Americans, is the fifth soldier in the his-
tory of our country to achieve the exalted
rank of Genernl of the Armies of the United
States, Geperal Pershing has honored and
aided the National Geographic Society for

v 1

many years a& an active and inspiring mem-
ber of its Board of Trustees. Tonight he
has consented 1o speak in his capacity as
trustee of The Sodiety. 1 have the honor
1o present (seneral Pershing.”

GENERAL PERSHING S ADDREESS

General Pershing, in presenting the med-
als; sajd:

“President Grosvenor, members  and
guests of the Nationnl Geographic Society:

“Within the past vear our Society
spomsored or participated in oa series of
extraordinary expeditions which have added
important facts to world geography and
altered the maps of two continents,

“The gallant Admiral Richard E. Byrd,
whose second expedition to South Polar
regions was supported by o substantial
grant from The Society, returmed with prool
that the vast Antarctic lnnd is a single
continent,

“The Society’s Yukon Expedition, under
the leadership of the yvouthiul Bradiord
Washburn, achieved the first crossing of the
mighty S1. Elias Range, discovered new
glaciers und peaks, nomed two of the later
for King (reorge and (Jueen Mary i honor
of their Silver Jubilee, and mapped 2,000
sopunre miles of territory.

“We are gathered tomight to honor two
men who have climbed to the greatest dis-
tance yet reached above sea level, and have
brought back to earth an amazing collection
of scientific data from this remarkable
height.,

“1t s for me a personal pleasure to take
part in this ceremony because the Air Corps
of the Umted States Army was 16Dt Spansor
of the expedition, and because this memo-
rable ascent was made on Armistice Day,
a memorable anniversary in our history.

“The studies of this expedition in many
scientific fields, such as those bearing upon
weather prediction, cosmic ray research,
upan farming problems and radio transmis-
sicin, [llusirate the diverse activities of the
Nationzl GMHITME Society and the re-
sorrcefulness and entérprise of our peace-
Lime Army,

“It is gratifying to recall that the Strato-
sphere Expedition of MNovember 11th is
only one of a number of assaulis on the

has
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battletront of science in which the Army
and The Society have been allies.

STEVENS AND ANDERSON WORTHY GF
ARMY B VFINEST TERADITIONS

“In this instance the Army had repre-
seniatives worthy of its finest traditions in
the men who commanded and miloted the
stratosphere balloon—Captain  Albert W,
stevens and Captam Orvil A, Anderson.

“In bith airplanes and balloons, as Chief
Photographic Officer of the First Armv of
the American Expeditionary Forces, Cap-
tain Stevens, as an observer and photog-
rapher, secured valuable information of the
enemy and his movements, and by per-
sistent laboratory work improved military
photegraphy,  He continued, after the
Armistice, to perfect the art of mup moking
trom aerial photographs.

“At the headquariers of the National
Geagraphic society hong two of the world's
most  remarkable phnlllglailhs mudele by
Caplain Stevens. One Is the first pholo-
graph taken showing luternlly the curvature
of the earth; the other is an aerial photo-
graph showing the advancing shudow of
the moon on the earth during a total
eclipse of the sun.

“Captain Stevens was one of three officers
trapped o the heavens when the 1934
stratusphere balloon tore at nearly twelye
miles aloft. With his two companions he
jumped safely by parachute as the balloon
finally exploded. For their courage and
skill Major Kepner, Captain Stevens, and

* For Captain Stevens” “tharoughnes of prepa-
rution godd professional attnimments of the highest
chiaratter i the etetution of this flight."” aod lor
Captain Andesson’s, “conlness anid confidence in
pilnting the largest balloon ever Bown” the War
Department awarded them, Felouary 1R, 10385,
the Onk Lenl Cleter o thelr Distineyjhed Serv-
ice Crosses. Thie award tokes the plice of a
sbcond award of the Cross,
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Captoin Anderson. were awarded the Dis-
tinguished Flying Cross by the Secretary
ol War.*

“Caplain Anderson lkewise had distin-
guished service im the World War. He s a
skillful afrplane pilot, airship pilot, and
free ballotn pilot, snd is one of the few
officers holding all four flying ratings be-
stowel by the U. S, Army Alr Corps,

“Hased on their rare experience during
the Waorld War, these two officers have
continued to improve themselves in their
chosen profession.  They have not limited
their activities to the mere performance of
routing duties, but have taken advantnge
of the opportunities affoeded them and hove
become experts in their particular line.
They stand out today as striking examples
of the possibilities of what may be achieved
by persistent effort,

“Captain Stevens and Captain Anderson,
the Army and the Nation ace proud of your
recent achievements in the flight of Ex-
plorer 1T one month ago ‘'when you reached
an altitode of 72,395 feet, We are honor-
ing vou tonight not for setting o record,
but for carryving aloft 64 instruments and

of scientifve apparatus to the highest
possible altitude because there they were
most effective in exploring the secrets of the
dkivs.

“Yay, Captain Stevens, devised and
adapted some of these instruments and
planned  their operation.  You, Captain
Anderson, piloted this aerinl laboratory
nearly two miles higher than moan has flown
before, and you brought o earth this unigque
cargn of scientific Instruments as safely and
as gently as if they had descended in an
elevator,

“T take pleasure in presenting o you,
Captain Stevens, and you, Captain Ander-
son, the Natiooal G hic Society's
highest award—the Hubbard Gold Medal ™

SOUVENIRS OF STRATOSFHERE FLIGHT

Members have shown keen interest in the bookmarkers mads from the cloth of the
strutosphere balloon, Explorer £f. A few of the markers remiin, and iny member who has

not vet received one may obilain i, withoot coat, as lome as the sy
request te the Treasurer, Natlonal Geographle Sedety, Sianteent

Washington, I, C.

v kaats, by wddresing a
and M Streeds, N W,
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OREGANIZED TOR “THE INCEEAEBE ﬁ..H'D‘ DIFFUSION OF OEOGRAFPHIC ENOWLEDGE"™

To enrry mild de purprses lar which I wisa Widaded
farty-elghne {E.ln- apre, LhiE MNarkenal Tem e Socidédy
Fu.ll.lil.ihl:: | Mapuzine mionthly. . All  reerljpts’ e

raim] Ant Tl Mapgasits i§alf ar Fapetnddd direedly Lo
prudind e gaaspsaplizc ondiedodge .

ArtlEles pnnd photagiaphs uie deeed,  For, inntesial
whilclh The Miagusisie oRn gse, pEETALs TEEE e FRtio
bx miade, Conpribuatisin shogid  be  aooomipeastied L
midddresses] return onvelope wml pemtage

lmmedlaiely alier e ieerille Hutl-'ln:uu ol e woitsd »
licrpewl, crafer, Mi. Kotnmi, in Alas dumrinmenl (e
graphbe Sorted v rapredithan wos sral G make olwery-
tinnes il this reianriable phenomemsm. | Foor expedinons
have iollwed and 1he r.|.|:r|||:|:|l|[1|L'u:n: sdentific dats
renilting gieen o the worlid.  In (hle vidalty on ﬂFII!II
wosder of s wierhl was dHscovered and saplored —

Villley of Ten Themesm] fmokes.” a vasl aren of lI'Il'.ll-lﬂ--
I, spositing Hamigres.  As b remill o] The Socdedy a dlis-
ey eries il a1y has teen erearend @ Nalloanol Moenpmesit
by prclancatdiom o thy Presideny o ihe LTradted Biutes

The Seciety esdpersted =lih D, Willintn Nesbe Is
B despoars erploretini ol ndeesins e o Sermada,
iliring wilnch o l-l-a'| toegom] dde Iltll of $0J8 (vl wus
meiminies]  Augien L"JE:E eililing olweryvallans o
D bett et s ey -||. AOLEE e TFEEl1ErPe.

e Socitiy alss bl tlie honor of stibecribing 2 sdb-
Atpathill siem . fo the espeditien of Adodral ey whin

disovirel the Norh Pobe, sl coterf Bt §100,.0060
e Aleiral Hynd's Amsaretle I-Ll:pr:'l:-lﬂ.,-.-m

e Society granted 18000, and tn wddi e B8, 000
wur given by mdivichial membsers, o 1he Uvwrrnmenl
weimsm thie -|:1J-'||.:|1-l|:||.1h||] wpgprintion (ar the putrmoes
WEE II‘IIII.I'l'II:I"I"PI: ntel Ll Finest of 1he gizne Err{ e Lrers
Ly e Gy, Forewt ol Dol Nathonie! Pk of Califotmia
were clvrehy saved bor the Amerscan people

The Socety's nntahie itivima 1 Mew Weslicn linee
nphie=l Yasck tle filstoric biormsna of 1he s hiwesissn

‘mited Santes 0 u pericdd pesrly =ight csmories Bbeloss
Codiimilpie crieesed the Atlaniie. By diting the ralon
o ke wvarl eommtmnl dwelugs im0 Lliat megion, The
Socirt i o peeearches have midvind sccreis (hinl have phanf
historppe jur ihvee bBundeed years  The %aclely s
spmimsnring an oinf tholygen] eprvey of Veneruoia

O Novetiber 11, 19315 [n' s fight rmoesciess] [ilpddy
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"A Sweet-Running Motor
is Music_toMe™

WMl [—— .
- ngl'l‘ﬁ CERTIFIED IMTERVIEW WiTH WALTER ZEPKE, AIEPLAME DEVELOPMENT, PHILA.

=

“Developing Airplane Motors, I Know What an Engine Plymouth Has!™

oi SEVEN YEARS, Walter Zephke has helped develop ) — - —
F sirplane matom, Herepresentsane of the great motor e i et
; -I--- 1~ |J|---I.-.|-..-'I.. : _... -|_1. 3 (| |.r -?-I- = = =14 = Umciﬂl :‘_‘-hr!l:.!er h‘r_’}turl
builders, at the Pniladelphin Navy Yard Canunercial Cradit Cotbany
“CGireat engines are my study,” he says, “and 1 lmow 6% TIME PAYMENT PLAN
this Flymouth engine i3 grest. Wendakle through all PLYMOUTH Dealers
" Ayiation puts a premium of vibrationless operation PAY $23 A MONTH, INCLEDING EVERTTHING

You pay (ar croefil  devdibiod ok bors

50 Plymouth's Floating Power nopréssed me tremen anly & of 1% e mionth g yuur orig-
- - ' F E
e . - I | FLERTI St i PO i = e R b iy i ; I Terd |.||1Fu.|J|! balmiee, Teariive ni yroida
loualy. As did the economy and power of the engine crlginal vmpntd Galirbe: 1. Askd bt
"1 suw that Plymouth is engineered and built for reli of knuutnnce tocost of car. ® 2, Deduct
1 ; g _ down payment=—cnash or tradein, He-
abtlity...nnd [ need n car I can count on. Then, too, | sult i& Drigimal i'-'ru'llul'd Ralence. *{Fn
: ; -= g .. . surne stntes m wmall legal documess-

I|I|.-I-.|r|_'|| Irl- "-ll-. r.ll |'1- It -IIJ !.I..I.':-:-r:||: o B I': |I'-I I-II' --illld =l I_I-|;-.I‘I.I:.1 I- r"TH ‘||.r| Iﬂ rFﬂL:lrrﬂ_] ‘

oteel body. Only Plymouth hod it pdl 1™ |
That's the story we get from oll over America. It's [k - P—
easy to check up on it.. . just tell your Chryvaler, Dodge

0 e Soto dealer you wan 1 wit 8 Piymouth
0F. 3e ot SEMET Yo RENE 10/ bry our 8 Slyouta, AND UP, LIST AT FACTORY, DETROIT
PLYMOUTH DMIVISION OF CHRYSLER CORPORATION SPECIAL EGUIPMENT EXTRA

PLYMOUTH crearcars




THERE'S THE PROOF!

39/

LESS OCEAN -

TO EUROPE

P

___.i;'ﬁ::i_:_-i; .

Eh ov 1000 mules af smooth water is yin
B down the sheltered St Lawrence Sea-
way. Two days to get acquainted with th
ways of 4 stup before the open-Ocean
CHOA1n

Also j.'-_|||'|: dce another forn i:_'ri countrv

the rolling farrnlands and quiine fshing
villages of lustoric French-Canada
satl tram Québec 1In French-Lanada o

Cherbourg and Southampron on the Em-

detplug

e

e

press of Britwtw or Em fress of Australia

. trom Montreal to Glasgow, Belfast,
Liverpoal, Sguthampton, and Havre an the
reasonably-priceel L2achesses

st Mot ships, Ger "'304;

it the Jow-
Less Cloean'

1" - [ L b
booklet and fares from YOUR OWN TRAVEL
ACIED or Canadian Pache: New York

Baston, Batfalo, Chocapo, Dewror, Phila
=t Lows. San Fruncisco, Montreal

32 other dastrrcr offices 1o ULS, and Coanad

.+« VIA ST. LAWRENCE SEAWAY
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CHEVROLET!"

Q[':'F. MAY be vony youns, thin Httle ledy, but she §s olso vemy quick to grusp an fdes when it copcemns
. |

7 something she really wints. And when brother sams, "Were qolng bedae in omr new Chevmlet™ gha
forgets all shout her lesyty sleep and eomes to attention In a leeeryl o . o There are 3l of reasons wi
Tt 1T | wrll o aixi | eoither, parti | s oy | Ii's il
Iy parents oo ssihly b, | T lone of all | ri AT vew Perfnnted
hen Solid Steel oneplece Tuirel Top and Geuuln Druft Ventilation. It's 1
car. too. hens he oally Tow | car with tha Kuee-Aetion | 1 nd Shod

Valvedn-Hewml Foglne yives sconomy without equall  Ameslen rocognizes these facts, and you've probahly

witieed that when Amerira goes “buy-lmy” for ootoinobiles these doys 8 waually for new Chaviolet

_F,_F'-F-__ [} #0 # .- - x _.I M
- ;;’,'.: :';'..'.'_l:':-:_r..-" GO R e W f.".r_-',’-“-'-ll.l;.'"'.:'{:_'n{ LT _

f - )
NEW PERFECTED MYDRAULIC BRAKES = SOLID STEEL OME-FIECE TURRET TOP s0DIES « IMPROVED
GLIDING KNEE-ACTIOMN RIDE® + GENUINE FISHER NO DREAFT VENTILATION = HIGH=-COMPRESSION
VALVE-IN-HEAD ENGINE +« SHOCKPROOF STEERING

.1|1|'|I g ™% 'i.'l'-."l-'||r |"I LY RPETEE S FRNE RovEb=dAdi N, B20 D EREE 4 ':"'I‘
{CHEVROLET MOTOR COMPANY, DETROIT, MACHNGAN




wilbond an acoiderd

I"II'!H-' is convincing evidence that highwas
accidents can be avoided. Ab lenkins, the famous
race driver who holds more speed records than any
aother man in automotive history, drove a million

miles on  Firestone Gum-Dipped Tires over the

hivhwavs of every state iy the union withoutr an

secident of any kind. What a tribute to the reserve
gafetv built into Firestone tires—what a reward [or

n 1 ¥
careful drivine

In a traction and non-skid rest, a leading
Iversit oved thar Firestone High-Speed Tire
university proved that Firestone I e e res
will stop voor car up to 25% quicker. Gum-Dipped
Cords have proved in everv test that thev have

|
ereater heat resistance and that thev oive vou

LN ol wfs S | I:'ll1 WO Proceciinn.

You can obdain greater protection for vour
family and vourself by stopping today at vour

| = - T =
nearest Firestone Auto supply and Service Store

or Pirestone Dealer and eqguipmnge vour ¢ar with

Firestone HHizh >peed lircs

Listespo thie Vodce of Firestone finaturing Ricturred Crooks

oy SNelsom Eddy—awdth Maveoret Speaks, Moo

EVETIImES CFEE e b dommaiile 0, M. U i\ .! !l.r. "'-|'=n.an

<The
MASTERPIEGE
of TIRE

“ CONSTRUCTION
|
&

Ll-‘-l.
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BEAUTY AND PROTECT 1{3\

BY SHERWIN-WILLIAMS

& Hueds 1 |_._.- spfEg sufshine, Yo loas At wau darable long lifs youl patn b mmsl havs
i Fraiadel riniteed wiath SWP vou sae and Lging EWP on your hame sddentifies you will

vou fesl thae joy of livirg Haie iz your moms| the best koowo nod mos! widely used bouse

INPTIRSLed ponnedsioin , . fdiiant . brighl (Rt paisl L Amtierica, [ts name 15 & prood poases
beautih:l And that lesling coat of beauty i more  akan of the Sherwin-Willinms Co, becausa af thi
than baaity. 11 1w lasting piotaction bie Yoy pountliess home-owpers whonp phde o their
Pty & your pride i all tHal oreatis hooiées i eshasoed by the beauly atid prodes
a brizht and oodorful home tean SWEF glves

Few things cun agive you the pleasurs that For vour interice repainting 5-W Saini-Lustre
mues T & SEl f pEinl. Ansd lhmagh fhe apd 5-W Flal-Tanes are PompEnians o S

wadtd Sherwin-Williama famous SWF -'.l..l L producing the pnds and plessurs thal ocmbs
¥oiul—ab6 |1 has given thogmanods od athary — the agdt o a can of Sherwin-Willlams pracnl |
basaty anel prolechon ane jHesiufe branislarming paudr hauhe (S your hams

worlt palAhini SETEM '-' v apiiles you 0 SW ‘All o need to Enow about painEt |

il the propertiss that bring satislactiog Sherwin Willlame " And paint hasdguarars in

v vour Hinhed paisting. Smoesih apnd sl ity lowse or hamlef iy whspe the “cover th
texiore paitalanl, durabrle, lrus loned parth' smblem s displayed. Thes= the 3hepwit

lar sy, gleaming aurlaca andd tha W ilHame daaler will belp and serve you

Yau oud lisww Teslesn o sbghieei = ki 't pay e The Esmrmia Wiiems denlad o m==i leslity =il g
'ﬁ? sl priatteg. Mk e Thadesgn WL sms deldbir 18 Fozy == hax =f zhargs ¢ =y =l Ge beexiibal Hewe Das
LI eoelife moeigl Tl § W Bazme Fsroesl Man l||||.-|r i e :I i bm oL ams| i Hbdswip - Wilka 18 I_-.\.-

i L= 1 i = .
- ToaiR AL :_||. 2 JC] WililemeTw . :_I._;_- il Elewdliad O Llaprel sl Wi, CClFsslon T

- ALL YOU HKEED KNOW ABOUT PAINT



THIS PICTURE WAS MADE WITH AGFA FILM

ACFA

FILM

rou will find that Agfa Plenachrome
Film's extrn margin of guality materi-
ally broadens the seope of your photographic
efforts by giving you the best possible pic-
tures under any conditions. That is what en-
ables us to offer you every roll with the
sunrantee of “TPictures that satisly or a new
roll freel” Made by Agfa Ansco Corporation,
in Binghamton, New lork.
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DON'T SAY

OU spend two or three dollars to
change from winter to summer oil,
You make this change for just one thing
—to protect the motor brom the resulrs
of hard driving on hot, dry summer days.
So don't jast say, "Change

the oil, please.” When you

“Wher Tey Changs Tour O This Sprieg,
h_llﬂu-,. Lhamge be Howroline™

74 L?‘- THIS SPRING

The patented “Furtural™ process behind
Havoline prevents tar deposits in your mo-
tor. These may gum up your piston rings
and make your car grow "old"—lose power
and pep—if you use some other oils.
Havoline is a real premium
parafiin base oil, reined by

buay the 5, 6, 8 or 10 guarts
you need, ask yecrally for an
oil that is h:.l'__l";l'.-.-r'.

Even some gm}tl ols lose
their stability—and wear out
quickly under terrific pres-
sures and temperatures of
modern high-speed motors.

(ieran oil that really resises
hear—keepy f1s viscosity of
high temperatures—and
keeps a tig]‘!t t;urnprunﬁirm-
senl that gives you new car
power and "pick-up.” I'n
uther words, get Hawvoltue.

INDIAN REFINING COMPANY,

= o
WOLAN RIFINING -:.:Illl'-"‘""':r"
oNi WE BER

INDIANAPOQOLIS -

our special "Fartoral”™ proc-
ess. It keeps your motor
"youog” and powertul.

Now i1s the time to starct
your enging singing 4 song
of spring! Simply say, " Pur
in-Havoline!™

W0 far 8. A E 30 eranyother S A
gruefe recommmencled by the maker
o yourr particalar car. The Depennl-
wable Dealer viba sellc Hapaline b
@ Lubrication Chart which telly pioid
which grade and bow many quarty

LEmE k= Sy

fa P I your crandooie,

Afhliased with Fhe Texar Company



* WHEN BETTER JAUTOMOBILES ARE BUILT BUICK WILL BUILD THEM #

g =

T’:e notable !fring about the

ease with which the new Buicks p.-zrﬁ:-rm every duty is the

firmness of that ease— though maneuverable under the
lightest touch, so that any woman can drive one all day

long without fatigue, control

2
is positive as steel on steel.

A GENERAL MOTCRS PRODUCT

i) OUTHER CAR IN THE WORLD HAS ALL THESHE FEATURES: FaseinJined Y Faght Fuopme . . . gk
e |-'.'I Ell . . el T T |. L TTHE |"||' RRHTE B |:| T B 1 T b i _I'-|- r el LTTE 17T I';' Vg d T _-'._l___ L ars _J = i i i

= - ] ] |
iy WL S ] "L sip T L I JlaldfiF B '!_ il g el IETIET | e -I--|I r=F 1 e [ y Baad |..-| .-I-|-|'I"-

#7045 o li'-'l".:'.]:': are List FTECER of ithe new Docks nt .'-EIJ'.'.I Mlich :':'i|||.|,'|;._;_ and menil mcoeusories EFrouTs at exten coal



 Who's for- BRITAIN and
' RELAND ?

'F. HO votes to sce the tnest antiquities and historical sssoctanions? Whe's for
Sring |::|IJI.|'.1.'ri.I|Lr'| '._:.I.:ill'.J!'.i_._ I_i:_l_ L w J_Il.l".|_'|_'. ST Ale il_.:l_g._ bl ol -'-l;__.l_l1|_.__|.[||_:||_'
liwely litie Wells; noble York Minster; St David's; Cashel, Cork and Melrose
' E:-I”rll'"l'..: '...l.'-.l.-ll.'.I:]nli.'l b b |i.i|i."l"|.'| [w) I..rlji_'|]| i'_'|_'|r_|__j|_ .:_“-_;._ ir|';__||||] sTectwil 1o '.'.i!'!”'
Irl':ﬁ: :.|I'i|-.|:".' -|I-|'..: -'r.jqul:E-1:1'." L ||ll1'.-:|r.l.'- f-l'-r _i'l:lil."l..'||-_'1_=.§l_|!"_i .'||_‘|_'i boer Tresags ._|--|:|'11 S ||'|- T-l'l-l'li:'l'l:'t | FERCyOn,
E-jinf!u:_q|-. Caernarvon and Blarney Cantles, all ;-j-._-_|r..|:|l_-_ 13T spririt of the Medievyl "‘I"H-” SCCTLES
of dashing romances, sintiter plots and vivid lite that Time and History will ever remembet! | Inigue
architecture, works of art and treasures thar took a2 thoesand vests to ereatel o England, Irelamd.
Seotiand and  Wales are !"rilll.'II'IIL'_ 1:|i al _._“_I.Ind FUFPrIsES I-'.'.':'r'.'r_|'.|n|_'. ..]I!:[:.-|rn:_ III'II-.:-I'.JJI_ Al LFeK-
i""“:'.'i World-furnobs trains and swift cross-Channel steamens whisk you lusuriously whesever vou
wanl to go. |'"-'-:'1ﬂ'-i--1"—"l"l""*-'J"-:"-'- ]

p e !'-.I.'I_n__'-'-l"-t:.. Strancasts[agme. E-.‘|_-'.-:r|-.-1|-|:‘.--:l-|-_.: hetwesn

| BN

great-Potam and Ireland: via Harwich and the Hoak of Holland and E'-Hi.'_-.i'-..!: Clhannel oets

Lo [J.'.r.' |:_I..|.'||Ir'.|'.'I| o L ome of et {LF ILE |1'.1_'.__!.|-|:|-_-_-.r-' '-.,"l..']-ﬂ;.'i {ris |"‘I:-|i='l '.!"...J leeland® A vaMl

Far iedeatirars, ire rilfere, iakid, b, wrirr Lsd, 307
T. K. PDESTER, General Trefic Masiaper, ASSOCTATED BRITISH RAILWAYS. Inc

ll'l': ;-II-I- -"l" EFILTE ., '.";:'- 'L||r||. & = B Tl el dsipried _||l'|-'|||

(hsociated Britich Railways Inc.



FaE PROVINCES QOF EFRANEE
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e B

M CHETLR -['.I"..'.. ] f.u:l .l'..,'.'.' ok s Il
15 o inelude Toumine in voor visit to France AN
srnmer.  Let vour Travel Agent tell vou abot
hitel rates . . . retlroad Tares | !.I'.'l.|.I|:':' low lor
Amoriean visitors) . . . automehile hire (o [ad=E-
haps yvou wanl Lo take vour owin . . . I eaay ).
From Orleans. from Blois from Totrs
Fas IFaling cities In themselves | .. 'T_Inl'-:.'ii;[ bos
rontes make it oasv for Wl Lo s the magniticent
Reminissanen chateank of the valley of the Loire
.. . Ambdise, Chenonteeaux, Chambored . . . thieir
names alone call forth all the :=;-|f.'l‘.-|fli'.1 af the
vith Centary,
Arid !-!I'Z':. re sel i Lhe mast chanming couriley-
il VO Can ETigEeE L . . dotted with ine EETELYD
||||||_ inns '.".illl'lr' vioup ean lake O T E-‘:_'."i.l':llul‘u"

-
ner iralinge Il!m f Ofafipecauy ale ox-

voarse h |
¥ g N
otz ) o b savol I!:-" noredal | wines of | ooraine
o hetter parallcn can b tmagined than Lo
eross vin Fresich Line. You've-in France as soon
i SO0 [THE "--:II_' ',__'lI:I_'; |_|=-||.i
Let yvour |mavel Agen! make all the amange-

menits for Yol I1is GRPOT. SETVIOEE GOt Yol ol g

10 Filk A ( Feziadabier Comier ), Waw Yok

-I..I-:l E:'-L'I.'III!I |'LTIIF I!:-1'.II:|I"' .:.":.l"-"-l.'l'l'.“"l:llll. I"'[-I-'--' ia = i:ll 11E ]-I-L-l!'-ul s ]I?HI‘ iy = ]I-'Ll'f'lu,

Jisne &+ Caasaeesry, Muy 24 = Lavaverms June 27 (vin Bodon, June 25)




GRAFLEX Every Greshiond Toumeirial

1-._.4 AR E' Py a/ﬁifm.t{ Eﬁwmafff Lo Lee

T;Ié WORLDS "‘GREATEST
SHOW ON
EARTH!’

REAT LAKES
EXPROSITION
Llsrsla el

1

N 1 L1 | i : i

N | 4 X [ R
i = b I |

1 i i ] witl P
i i a4 y . ey SAN DIEGD
Il i 1 . mal Li A rLED = 2 EXPOSITION

: ™ i_. i || I I mtsfoamma

Captains Stes rd Al hose R AFLEX for thi I’L“ : Hu three world-exposinons will be in
C1eiil AN LT T fifid Wil MOPE cvidemnée, 1 T offeringe the most Bscinatinge three
deed  why thoama f amarenr and professional pho- v ﬁLZJ hH'lLﬁ-TF.1|hL-J£ 1he J_uh
ELura pliers Py W here s LRAFLEX eqmptnent ¢ Centen ||l||f-|.||-"- n [Extcsa f'I| FT1 ]||
firL i A i ok G WE o0 November 2 (= ri Les l feve-
_ a land. Tope 27 o Dcroher l alala)
\Iifffﬂfff?]/ G H A FL Ex in California, Febroary I.' 0D = rr mber |
= We call it a “three-ring performance” beciuar
sERIES 11 Cireyhound bos lines Link sl thiee expositiaons in o

than 5-'. gy other bl -Clagd transportstion

PFRINCIFPAL GEEYHOUND IHFI.:IF:MA.TI-'.'.IH EIFTIEEE

i |
1 1 i
-I- 1 :-H-
| [N | B
i | o 1
Wy, [ 1
1
il TH i
i fidl i %
..... i | b

GREYHOUND

AFLES

SEND FOR EXPOSITION FOLDERS, INFORMATION

gl fhls e=deea fa ssgred Grevheund effee Hded obeee. Tog
Eright meragvial falder o i TEEAS CERTEMSNLAL ETFOSTICSS

BREAT LAKES ERFCSITIONN Nk b DFE0C BEEPOISITHO A Plosas
- - -

dcrm e

sLET ol |




]

Some peaple dom't like '.‘g‘
this kind of Vacation. A
T'I IE tangy atr of tha wnow-capped haeho

v« EHE SCENT ..II saie and ping |'||.| | |.J-|!'-.
ieather...the ELEE il & 'I|||||.'_r:.' Erolt ._'.h-.'-_',
to some;, are oll 8 wae itson feed mclode
Erhers would veade them all for the thrill
ol 3 surtboard glide. the Life of 3 wave and
vinap of a3 bellvioe sail, che timeline shock of
g plunge in the foaming surf, or liry relaxs-

Bon on the sapad.
Curmualy, Natore has blowed Southern
Califurnia with b iy mountzin I|||_|'_'|.||:|_;
Yt II'.IL.IIIIl'II-'l'. the nacon & I'|'_l_'||:l-..,"i :||||J an
eCean, with plessure nlinds nesr the shore.
And if neither maountsint por oceor Tl
yONF Vicition rdgquirements, Lod Aneeles
Linty .i'_.! EI? |'|'.'..|||=l.'.rI oifer viou stall other
things this surmimer: Spoares: polf, tenee, polo,
ERERIrEE"; ||II|II :::_ A TS FICER— YHFLLE |_l.l.ur ic,
wligtever 1t may he. A suimmier average tern
peratute of only &7 b= glear, ranles dayn
mights coul enouph fur blankers Fascinating
:||d|.:-.:r:-." — 1Ty s 0 | T |'|.I_-|||_|:-_|||:_iI .i;i|1
ping. Daverme and evernng thrdls in celelin
r'-'-!!il.l.'J Flollvexwd, The B0 o B ]-!_;l.'|||' .,-‘I.

palms and orange groves, ancient Spariah

Moy and nesrby Old Mexico, Warld-
known resort citles ke [os Aneele, Pava-
dens, Long Beach, Glendale, Beverly Hills,
Janta Momica, Momons and others,

All these and « ther things are anly aver
MIENT, €ven 1 roem e 1|:-|"|-. I-""II |I LL; 3 |I-J:|'"
oy tran, ¥ o T by auta, 2 weeks by ship v
Fanami. Costy an thas vear "round w3 TN ER[A
land are far lesa than the "peak prices” nec-

CREATY dI NIAnNY shott-seasan resarts

.”.'rj'ﬂv_l i Jun'f'rr_t’ J Lhis

__.-‘-

FREE: Aatomatic Trip Planner: This 80-page Oficial

LT 'IEI' I:'llll'.'—'.l I||I HLL !'.‘;l'l'l- il :. L% .,'! L '.|l._"|,-—;'l. LEER Y LPLLT

trip for you from stace to finnh: what to set and do. how to
gt Ners, tune reguireid, stom reod COET '_!!|.'-_|IJ|-_'.- |'|IJ: Lyer
RILT _|-" Lo :_|--".- rreapes, R, , - authemtic facos availlable oy
through '.:un Pl - oL, Commumity orgdniTation . el
brings 1t FREE by return mail

ALL-YEAR CLUB OF FHERM CALIFORMIA

onmre fo .iII.'-::."I'..I Fari® d _!'II' s B T i i _I|.JI|.'|_ T
it wod Fo comE IeeRrae i idos wrnt. Lend | -|I.'-r'|'
pisistded y boaed fir fonridy, He attvactions ary wolieshizd

SODUTHERN CALIFORNTIA

-E----rrlllall------l.-a.- H-ﬂ'.ti :ﬂupuﬂ Tﬂnlﬁ.'frr'l'l'll'llllllllllllll-l-ll-
: 1 i .1 1 F g p e i irlew 5 s
: E | = ! J . v n [LLL Pl 1 = 11 - IITEr =R |-
7 ) b oq 1 Tl Bs
i i i I Leie 1 1 o
3 Low Al I ! r E vl %un 1 !
i L] i i & 1 ILE bz 1 Ir
] R Fi ) H



Che (Vational (eograplic
DIRECTORY OF COLLEGES,
SCHOGLS AND CAMPS

Colleges

FOR WOMEN

(z1rls’ Schools

BEAVER COLLEGE = »©

g
i wmepes Yenaremel  soarss
i, M58 &rie. lidiss  scimshles
fiyemy l-—"'ill:lrr'“llr- |ri|+.-r:-. r¢r1;|l' et - S s
ul 15dim. Mileints rmided, Taislieg - |
Illr-|l'|l- .0 L., Pies.. Blas M, hﬂhlnnﬂn, Ii'll-.

BRENAU COLLEGE

LocaTeEn Footkdlis e BElgn Mee , noat Azlante
snilard A [Fegrrest pned aneamal advantagsn m
Miiits, (rratsay., Uisfintio Lt Yhyslieel Fibnemt o
(h0 agty irapipdd . AN et miul dartelism = jearts

Culaliyg, Has A-5, Qaknesvills, Geurgia

hssilch il

-TenT
Eatialipl |
Elrslerrmrtem, || e

|

ARLINGTON HALL /") ,‘,',“,*, -
T A Wik, EsFFlant msiieds
phil il dejils  Yirgtaia lls, (0 tetnkEies Foos
Whit= [lsyes.  Mesliqtn Enbbegm 1 sers 9 oo
| rmanpmgs A |Lapsn Ex . Rakirria rilin; M_ 6., Fres.,
Bl Flr.l-l-Hl- Bita.. l-:u: JI.. h'l'an.:lt-n -

BIRMINGHAM g B

I-'-'-u glede.  Hpd rl.-u-' 3 peHiE-Ceptnil T'enes
I'|'I| aTriaTnE "'lrdﬂ_‘_ e ang. i+ |1r|-|| |--| .-l.;h =N T
i, etieral cisigrss.  AFE Mowid, Saprsimrij)
| Dlvwinntins, Eadlls miivwsailile  Carolis

GG, Dirocter, Soea 35, Hirmingtam, P |

LINDENWOOD COLLEGE |

.M degroes. Ad 2y Janior College

for civie |1.|1r:| mieml - bimlershifi,  Bdersdos® &ies
rleiues, Y oooufionnl sowrees. Hoecke] work In mile,
=r Mlper B ldngi= Boporss iyl g

I.r.rl.qu.¢|l {H . FELE
|ll.||-l:|-.lll

'THE ERSKINE 5CHOOL

FRIS==

Clly midruminga In the Arte, Ehmitm

Pl BErriee. pml Berpiavidl Selines

kjerm

L. Miss Raphamis E. Hh:l':ﬂrllll-l;h, Rirecter,

ﬂ:d-ﬂl-l'.n.ﬂ... Fl-l.l..,.ﬂ.lh 238, S Clhaiian, HI.I AW Ekaanam I'I!"II-II. llll'-ll'l-.. R,

MARY BALDWIN Eﬂll-fﬁf

Fott W e i, I dgtreaiul grrdd Ve o el skularebop,
A el ersnresl & 0 degrss. Mome. Arg [
bzl e, Berralistul
srleciiin, aqlcimiln by alovrmre B oy, speer e Erario fay

L. Wilsen larman, Fres. o ), 4r-n-m_r-._1it
MARYLAND COLLEGE

F R
O vl E M

iarnman degrees, pertifaetes. Journohem. | s s '

Tk iedadtgmaton T raleig, B
Bt riaiinl, s et P e s aarnd e, St
Hbfing Mens Hatbimamre, Witis o elnlag

Bl vt iemred e, Mlarvlminil,

(zirls’ Schools

Foredunmees, A pplis,

ABBOT ACADEMY

I WEATFIFUIL Npw !-II#'UI"I' fhwre.  U=mErsl §nir
iivi| e EErpardliny Snorees? by Ferulfr At
PRl |0, ol reamn e 'i'l.“-l-l.'.!rl'l'.'l—‘-ﬁ.hl.'”l]'.'u'h'—ll'll].fll'r'll'lf
el pear. CalilEg.  ldkdrsse Haglsiree, L8
Alrbet Sirosl. Sipddrer. Mbkb.

THE ANNA HEAD SCHOOL

Ent. 180 firrfwilildnf Ualls nirvEsEratiey e
Fawor o haoand i1u.'|-:nn1r|||.r_'||'-'lr;!r e, Timmin
fhe fnir-bidmd,  CidEnlar il nsenn sl gaRlem 15
pllegie Eawn,  Adhliva: Marp K Willk-ta, 8L

Frincipsl, 27940 Channding Woy, Berkeley, Calif.

ANNIE WRIGHT SEMINARY @

e Bomonw for girle of afl apes, Founded b
Aeensiied Callepe Veepemrs i Medesti parriiruldm
contied, Varesd athietle pesgram.  Tdesl e wl
sl upyiFmimst. SRllis Dgerien Wingm, P

ipal, 578 M. Tocpss Sye,, Tacoma, Weah. §§

Fsbial imiml]y slfssnl -urin!l- |
| Prinmipat

I |.'h. il PR
R T
mE fomp

'GULF PARK COLLEGE

{ 1teit B-renr Joamiar Fallégs for-giree

GUNSTON HALL

: Preparnfiory Cwllegipte [epprrmeeds Sueie, 49
| Evumintics, Heshe Eqreamibie  Kecreiasiel, Mabkab
'.||||r.- L. fialdarebsew. lure B Efrer. M &

iHishant ™ Wamai (Fooness HnnEsasT
L RO Hn-lrld!n lnr-lﬂu-l-. 'h'ﬂh-ln-lil-u. Il. [ i

GAHI::HE: SCHOOL

Eawy TN SrEEeT, Sew T odh. Hesaldenr il day
oot for o= Accreditsd, Elementarry. odliege
HNurrwtarinl and Jiasiloe ek
-5 ITELE AL, Thrmsmalies, ATl AriElatim

Eflzalrsin M. Maosland, Princigal.

He-ran-Era
FLully el

e - e ol
I prepnsabety . Busle, ATE Tamie  BEediiism i
-*-jl-—-.l- Arte, heerpigrechbn,  Cutsboor mescta ol
e, Idkng E-lnl:i'lu Fiewsli woded® e, ivls =

| Mighara Q. Cas, Presilaent Box M, Gl et Mg,

HOUSE IN THE PINES

..-l'.lJL|!-lI: Of, S Fleereal g b pullegs flrefarnitom. dinls £
Ciilkep= mogrs=s wiin prailby nkiml e errinrinl =oh-
AR, EFE Frenith Fheisd,  (lshiciniking . i
ulitig. THE HEBIEY- far poijeger ieds  Sar-
u--h- E 1:-|-.hl.-h,. £ 28 Mom 5., Hortamn; FMass.

b e ] =l prashimle Cilleme proimcatr

anil gaternl coarasl. Hioacres an lade foesr Liecealt
Cintprua] vpperssmities i wcds, amirradfin, soiene e

sl thumptars, pporin. Sseretery, 198 Cram-
hrogk RMansd, -IIIII'II'H-IH R, ML,

LASELL JUNIOR COLLEGE

T'¥s sl ks o Bostem. Twee1ear comrees Tow Hip®
Erbuail grailmakios. Asmiibimile, Beererarial. o
Feonomies. Mume. Art, Upllvgs I"reparatnry: e
Erut e dgminr Aot Uafsdsm Eay ML Winalew,
PR B, E23 Wiadlasl Sepil. SenEsridals, MEass,

[

fer prmilvatm = =reparaters |

(7irls’ Schools

JIEHEE ©aodlegn wni] Firbad
I"I HEEH H'ALI' Pasr balees -||I=_-|;.l filsE i
sl i, Muesss, Hiidne ERaSdaliiade, PBererelirial, Flin
i Rl s A Sl D et g A ptde 1 e
Al speiia. Fip |I:||:ru!.|| ¥ il Chimesal U arees, |lowi
fEfd o Lnbny,  Feqmamng Feal.  Fodemle
Tiidthie r‘-' Stangsl, B.D., Bax H#..l Lititr, II.,

NATIONAL PARK SEMINARY

=Srweitnilds W aghmegtm,. Jsmaor pullEee meal [FPsi
jrars by el L Engdainil  pulrehage A1
sjmertx. Tremamul Aacfdes sl preisreren for sl
el djnmding im giterrelblen, Mudsbis. lemes E
.ﬁ-r--l F'IE LL.O.. ﬂ.ll“Fquﬂlﬂmld

'ST. MARGARET'S SCHOOL

EEPHARIEES pPvgaraibiti [nf thd bwdleg refepe=
byl Frogree st AanoEln. drenaElies, i e
Lt warhk, &l lioEeank e Uispmiir i | =udw
Nrsiztinil JrchlEip Sgeirds i i,

_ Ednil. &AM, Box N, Watarbury, Coneasbianl,

'WALNUT HILL

i~ nr F'§ RATUNT EibE e

I s s i I m=ral
I|III'|i|I||||'||_||I||_|'|-._|—||-II .||||:.||_-__'|r' Ilrl HEFU
mogms. Al s, chiongd; Shilmg,. Mew jimms-
HEm I mirs Trom Misdtan. 3 feeen Weliestss 1wl
gt Fenmilel 07 Hester B. Davies, Prénsiped,
eg HI[HHH Lrrper, Matik, Mpis.

WAED EEI.MI:IHT ""-'.l;.llll'l.l.- il

Fedliijiin mmd pfvjiurs
sy seinEl =itk ere=finl snorsen tm o, mEY, 83
Exrwa bt Jbics drdiiniees, pEyeses] il ben S (ot
|'I'|'_I TR I|'|"I.rJ|I|'| 'rl'\'TI'-J—II Fl I'll HHISTYER 'El_uﬁ i
Calkligh, HWeinsisiis W, Brpan, Megstrar,
I-I-Iml'. Mow YO0, MashvdllE. ToAs,
Mean
W el

WARRENTON COUNTRY
o L o M My g et

s Foeg=r Teperfes ore am 'l-u rhurdy, hrimgs Thirm
et rwe bl P # ol s Ess blaiiie 6§ a1 i m il dmsnrm

ll!-l-l- Lea M, Bmisligny, --I M, 'lﬂ'nrl-nmhln Wil.

MARY C. WHEELER SCHOOL

Mubxny In spieil, metbeets, sapmant, 1k fu tre

i e AR jelejiarold Ere e il At Bl
[erspsaticd. TTyaunugr, far sl FHITEE e 178 A ris
Ferme IEding Japicr Beswlones Per giis &-1F

Bl i H-Inmr Ihl-r.lll. n..rnn. Prev i niscs, lr.. i

HERE are but & few short manths
untill & new school year opens.
Maow is high Ume to complete enroll-

meni for nes! sutumn,

i — S S LS ———— s



The National Geographic irectnry

of Colle

es, Schools and Camps

Summer Camps
FOR GIRLS

Bovs' Schools

CAMP COTUIT !5 lare i
ITiberme=dinior
Colese s Do gy Qs pile
Ewlr=mmg  1eupmn
Lefre Fei jsatinkee riltng o Pa i O yelere HSp
bire’ patss flmcdsd Wlee K b S0
170 Elisy B0, Mes Hochells, N. ¥.

ReTTire,
Peldmg Tesliped
Li[TeeE e FEuming A ree

Airediir;

F |

CRANBROOK SCHOOL

Eilrrrsrrend ahilirmssl bis" st pradss
sl pestrwdiain enores. ATEs | eelesres, Rilslitles,
TR TTES af)-aeAiiinyy |, Sy ruimme. MMear Teetrnil

Fur enfalng, mldress; Hegpistrar, 3200 Lons Fins

uﬁ'ﬂ"fx ik Usissi* ke  SiETmr  dli

Thewerte Lake. menr S=pae UL, M, B —T00 geres of
| R Tk pe] prpemphisren, g ninans g, e o . gl
g, Corptls.  BEsfls mmlilaa. T wh wfiils fl USmiE
Pamahuee Damni tn Mgise e mrrdspamer,. el (e

Rbsbhy 0. Fubbed bamd, Ogenli Soneod PO, Pad

SARGENT SUMMER
cAHF-E AT Prrennniny, M. 8

LRabain mieng SR fmn
Erle it bl Bl | udper
pipE gEprrmeeel e lEiie e mmiae
Well-hninpwesl reete sl pmal jirs
EFLm E L psriaTmss OO
T e I | T L R VT FS o T S PR TR |
i Hibn, o ||;|'|||'||_ i T== L. ol

‘ el A e [CoEsilasm

J ERMST HERMAMN, Dhires o
1
[

--:-__..t 2 Eversit SEireai

Summer Camps
FOR BODOYS

Wl Mieierils Camnpe Tor

CULVER MILITARY ACADEMY
mn Laks MMasiphapkee, Foeootes b wedioge g

Prigeitis The wf] rmllgneg,  Jiinies Usllidge werk, 28
gredigmtes ane T Silegey, JiEE-iepe spimpue. A0
speirfi. Lrifminre. Uardlry. Arilleey, adel. Mosdeeubi
FAET, Dadaley, BELE Porsbbng Wes, Ciblvai, IRl

|CLARK SCHOOL OF BUSINESS
|ADMINISTRATION

T il Juniid U leiis Chsirsi &= Ol e
jmradss'y Canifmi Gewnl fw® Lgllslon vt

Lililfres Frons M. Morgon, Hansyver;, B H.

FISHBURNE MILITARY S5CHOOL

Tl el & terp wrtwetd] sl hig| st omulaisir
bl 10k T IS sapmmeai.  f sl el Giriee
Han by afmie ingtmuttars. 43l mparis Fakdir spembing
Fregteat sooial events. Visttore wadooeme. {mdmlop

Cad- M. M. Mudgins, Hax N, Waynessbarn, Va.

FRANKLIN AND MARSHALL
A:ADEMT A WLy ||"_'q'|'|ll'l'l'|I M

atelF priemd prapacaksir srbdl

Eirrilithl rossril i By lbepies, el §11sm
B Ulie s===ills il sacls sy, Sdomimr Dupmrinesiil

E. M. Harimas. Pa4.B, Bos N, Lasansisr, P,

ADMIRAL FARRAGUT

ke atr e il s Foim A TR U
e b . JaLE I'F LN T, ETEER pEipTE= & inmes PrhEh
Dlakil Fpecelen Englarme bjEerng W LHER Y =
S e Bakmerai B N Aotesmic, U598 W), Bt
Lol Ban 3T, T Baver, B .

CULVER SUMMER SCHOOLS

.l.--|-|-|-| ||.||.|-_r

Dw Lokha Maskakaeses nrerude @ fae's bl sa=a - |

Fhagii @il bl mainll, EHifiliasle PR TN e
il ea i ool plsa-ErlE haniding, Vs mmn b Brila A
Egear iy roctibdig. Bayid arl npsiryibaaps | 418 Wins

8 Serbnl, mnl o ek e
':'|I|I|' Lk Fr. Maw O Flow Lo BEneds " plas Plegm f el

r - - IIII'
GEORGE 5S5CHOOL ' 500, "\
i prreill bl Ciillssgs Preporatlsie, - §oilirad Cwigress
E A ety Catiggrin.  Knilownsesit.  Dops s Chirds (i
= SaanE Beteesl iiniiler § limd i Flems Vlind el § s &
jiimiEwd l Vheie MassE A Jare [l LHEFFTISmilIng Pevint
O W alinm, 4. M., Bak J8% Saargs B bl P

GREENBRIER MILITARY
Ecﬂuu TEEIEE Ner Lamdarnig: DN T il

Rt L] difgds  Plafuniil
Henr Iﬁ-:':lil.l' Hhaljsbmnt

Fruft phid, BEE Laks Shoars Wy, Ciulewer, ind. | Cul, M. 1. Moors, Box N, Lewisbung, W, Vo

Bovs Schools

AUGUSTA MILITARY ACADEMY

Lizirsasr nrepwmnterr. Shietern pvin nia feed. A1)
ppmrits, bl Bdditgg, Al Gores Lefpipgmaes il
ihdliggiin. THE yeur Resmmpbde ralbes. Fuor sifhlsy
MR m-. l-‘. c_l— y o .’- --Illl' mr -.I.l :. '5-
Hwlbor, }., Fit Doliance, Wa.

BLAIR ACADEMY

FERemi AT jiFepnretiil o anleeg e v |-
Wile gliibe sl ajaHe obsl sl SarieiThes - Ll
P IrE . N e Lol i i = Ia'h:-'ll s = yEin
io ot emda e w et b . 0rdFee Rl M Hiead,
fagidmasier; Bosn 17. Blslfstomn, M. 1.

MOSES BROWN SCHOOL

T Poueadl EnEpirEciin fer eeerh e, 0 oenssrya|
| traddirinn E pasdlan® rrll roveal. Secliaded] Thnrte
cumjiga. AN athletles, s, Lownr fArtess B

il Mamlrgdls il k. Apiaten Thasmem,

| The furemsoet |resfrivf =
| T ey’ Hipmmmnae Conree, JinlE 0 by Ay VL T i o e

Boys' Schools

WESTERN MILITARY ACADEMY

dumpiig, Semipr It Melbil; Urmbssls Ceigre-
il pemr. Ppre=irs Morhinde=—4 wemminn Sl
dirumEnean. Ukivhissiii|ws Arlsiatis: Niradl MHsskdn
Farsrpneal Gkl i gmr B Leile  For cadalng mil
IR =t P T ﬁ' L. locksmn, Pos M-85, A8tan, B

WESTMINSTER SCHOOL

PV P R T i e Tomilbes e borms desis e e
Fally assrmlithad, SSimiliiies [Entied, pedmmriting st
Ml Tarems il vl ileesi. oJoibier Netossl.  Mstin
e e B Rpile et laEial B il

Bhish[rwEy fessan Pl sl Now ek, feal
II greliirtd Il.ill.lll ilimil | = |_I|._—-||||I. (TITL R TLITCR L':-
g bl sl Gl

= Pl isers gmd i e W § e kil e
FE Feresnmrmis

Woniminaiar Scheud, Hos I0, Simeshery, Camn.,

Yocational

BLHOOL

ALVIENE o5 vaec THEATRE

EnD TEAR. (druilnubes —Fieml Aqtadre, Lec Treey,

Livia Meresl, Pepey Sheinai, fttn Jrhesn, #be
Arigre . Reread. Modhi. Medk Thesirs sl
Ajipunrafsm, 2o T Detngs Willi By Lamil

Fir Ulkilubeg 4 86 Waal 856k Se_ Maw Voik,

AMERICAN ACADEMY OF
DRAMATIC ARTS |/ 0000

FrasEMEn 1. Rar et
fe Dirsmare T==imang

vt g pa e anm 271 -E, Curmegie Madl, WY,

CHICAGO ACADEMY OF FINE
nn'rs Frmmmos s far ren graeruiion. [new

nir. Pemfiem. Te=lichi, Jsiligefriul  mhil
Shigs Arte. Diress Arin. DAbknpsd Dhavisesfo, § ki
bneing, Hoeoed]: Al Madlleedic  Dwbitioeseinl A

18 Sowilh Michigsn Ao,

Miss COMKLIN'S SECRETARIAL
SCHOOL farsn Hprrvlesh] wud

FEarEaires Fiabbieg MEuwlsEnts fommu
|_..J_-]I_-_- _._._ll-l_l_-l Jll'_l _:|-|||-.|!-.|_ !l]l.ll.llﬂ 5] !II w b H i
Ertrusss al &ifiy bl Ieslldiekl A veteesingifd

Bl [hassinl 105 Wael 30100 Si.; lew Faik.

[l il

o

Esarlmaning, ITFE Hikjida 50, Prioldaens. B L
i Pm Epicsal npmE i grre eoarted s T9F il
1 nlE il Wh E H:l:lllﬂ—lrr llll el “'l AT

.'I|l| ri A Tieiwi | dollae  Hl peroe. BE mcedes s
Junmy s=tzad Al #pigcin for all—gnif. Summior s—
Tlet rear Cwindy, Wikenr B S&aims e,

- Box GeM, Mightatown, W0,
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ELECT suitable schools hom these
S pages and write today lor catalog
information, In writing “'Mention
the Geagraphic—It identifies you."
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UNITED AIR LINES
221-MN. Ledolle St Chitogo

Plegie sond me defoilt &n isrvies 1o
California ond theNatianal Porks

“"Dodge Scores
a Bull’'s-Eye

With Me”

Soye MAJOR M. E. TRULL.
SNoded AMardsiuin

My expericnce as a
marksmanhas made
me intoalerant of
||.r|:'!.'t|'||1:|:.,l e -
cal thiat i= not eifli-
gient . . . the new
Dodge scores o
bull’s-eye with me.
1 hove hud no me-
chanical trouble

. 1t rides and
drives like a dream.

l haven t lound an-
ifther oar that has
1ll the satety lewn-
fures combined 1n
pae oar that my
LDodde has . . . sure-
fire, trigder-quick
fenuine hydroulie
brakes . . .

nafety-nteel
haodies. .. and here's
the *‘clincher
reaafd-smushing
peLnGmY . . . 1 W
getting many morg
miles to the gallon
ol gusoline than |
:-'--:rl.;c-:h-::lnr-:-.’

A vidl ivileF e gissw U sEiEl Uheryels r"l-‘l' inrst Sommerciel! Loredii

Company §'% Time Fevaeeni Man, Do i BFEHT R rATE e pa vy Fael

DODGE

NEW LOW FIRST COST

$ et wi e,
: Lest Bricws
Wil al Fagiory,
||J..'l'.|||. k Pdueris

THEN YOU SAVE
AND SAVE AND SAVE ON UPKEEP

—DODGE——

fhivdiian wf Chepiler 7 erdersifen




NEW
FLEXIBLE TREAD TIRE

AND TAIL SFPFINS

ENDS DANGEROUS SKID SWERVES
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: it sweaps. ..t cleant

it grips...it stopsl

Wiew wow wpplv ife

gy, Hoacdde rrbdom

af rubber sguire futs
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CANADAS MIGHTIEST

MOUNTAINS ARE
WITHIN YOUR REACH

. . S CU"I-H this year to
oy -r-:. ; America's largest al-
of the Frside Passug pine plavground. Delightful surprises

awilt you — the moderute cost — the

"3 RAN ek championship goll course - the

= wiarmed outdoor !‘m::' Motor or

HAY [:H ll IEES ride through a mountain w Dunlu] i,
Lovaf

|.L|."|.|J.I.']|:II. '|]1. il |:_|:|1|:|'.. r'|_ “.l"-
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Ehaok ey o R R Lt A M - '|'|I-'u ||': 90 Nationnl Railwayxs' “Continental
Oty Carsndian ." cific sailing -'.. vt

Feimp gl h .'I Limited Ll brough sleeping cars
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VARIED PIAYGROUNDS
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If @ motor trek appeals to yosu—wander Canada’s
modern highways, puching camp and cooking
your own meals, if you like, along the way., Take o sedd i
er lakelamds tallage — where sunny days are E'.'l.l.:kl:d with
delight for all the family, and cool nights lure youa to blissful
sleep, Are yow a fisherman 7 — Canada’s unspoiled hshing
grounds invire you to battle pame hsh st cheir hghring best
Do you preefer the gay life?—here ate delighttal summer
colonies where you can ride, golf, swim, dine and dance
.F'.'r.hr..rpj you'd prefer a train or bus tour, or a sivaferivays
crufze—rovenling all the vaned glories of the Canadian scene
For informarion, in.:[ujrl: AT yOUr nearest Canadian hj.LJ'l.lrJ.!.-' O
stenmship office. Or write for free maps and illustrared litera-
ture 10 Depr. E536,

l.-

CANADIAN EL BUREAU

{ gapdE feligs, luse dn 21T Py e

oo rd ol isey £l r car M ]:'l'-i-ll.d.l':.-,:-d::l:l.'!...-:-
ﬂ#ﬂﬂ'ﬂ* m wdpny ey of sgld-erimg or shogping.




San Francisco
The City
Inside a Golden Gate
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From Seattle
J apan-China

Philippines
47 DAY CRUISE

‘417 Complete
j

-
bhli“lll'! faa s '--.-lli'"l-' few ¢ s TNl N COoMmpare il

this. .. 47 varied, thoiling dayvs an 4 rld-famed Pres:-
denr Liner and in besutiful Jupan grd Ching and the
fascinaring Philippines...for only $8.87 per day—all
oarE e i e

Al Dietails Arvanged
Just Enjoy Yourself

I fhom the maiming Firel ERiiIroam Al lE fhro £ OvicElY
Pigce :1-”._; d o vicrone B, Coind oot oo tf L
Pecific uncil you r- comes home agzin you have

vt have fum, ALl dessi 3 Of good ]|1 Mg &r o oy ,|.|, MIGEL
Ing ase k iken care of for T Cin Taoan's Yi decbama,
| I ]"-.. makutn, Koo, I"... '_I_"‘l.._||_'.,.!,J____|_| |____|-_

r litan Shanghal and ]|l.u.:..'|-." 4 . . ce&nd i th

F"Il impincs Mandis,
Yourstateroom (popular Tourize Clesa ) will bean awe
(rady 88 |:.-..'|-- m nicely .Li-:'--.li!-.ll with reul beds You

-|.-_-|!'_ - T 0 BIT I-;_ | |'____ S BRI ki =11 II-.Z.I!---.’ I'-II
P Herce 13 Colomal America come o life ¥ x Sz ; : A i
: : A AL ey :;- t mlking movies, dancing... fne food, skil

i ociy restored o the duvs ol Wishmgton fully prepared and served
All the charm of Colonal Times, o stately '-'1'.'r_| leraila of thas and many ochor American Mail
homes and | L itile s, fulet tree-thided Line Orient Croises for this semmer. There i Esciirred

r MAES Brdd Allad ICTRE u.I creirely 1 I-'lr"l.'.""' TFEr4
. a 5 : 1! £ ‘ -.\_ [ ] } - '| 1 . . . ddh3 & Bl = .I -.. X LELY -"'I FIEETET 1 =
IeeLs; & k': ] .I.I FYCTDGE I II.I'.' i e -!- W |||||r|-'r I1|-|= rirat i !__- AT 4 Wil |_!I_|".' ||= CRRAl

Colonnl Capiml, ]*l. cigh Tavern where and-cost limirs.
powdered wigs ance nodded in the minuet, .
Scores of old buildings have been coum- See Your Ouwn Travel '-I-_I-rf"”
pletely restoredd . . . other important and his- '1‘".':1".' an Muiil Liners sail everyother weck from Seartle
LFIC siTociures have !"L'Ll.l II_I!III:[ st 1haid BN W ICTora_ L, ..'.Ill'-'u ] ':.:l'l':!ll;lll':!!ﬂ.'-'..' .-|l_':':-...:.l__
old Williamshure looks very much as it did centinue of recusn on the:nexk of & lster ship; retiin
r.e ' i o '-J.|.|-.l-'- 111 2 r1._|u
v el A Hef pO Weas sowiy See Our Own T avel Arent for special literazure, Ol
Ay towrist bufeau can toule You to Wil- '-'-':ilﬂ usat 6L Fifrh 'J'- = -:"'*.'-I'-'-' Yok, 11080 Desrborn
linmsburg. Travel by water, luxurious air- st Chicago, or 760 Stuart Bide . Seartle [Hemd Office)

onditiooEd trdaims, oF motor over the [ing
roaida of historie Yirginea

Bo bkl sl b il AMERICAN
| MAIL LINE




Arrest these Enemies

TATHAT wouldn't mothers and: Futhers

have given in Colanml days to
guard ther chuldren agamst the discuses
wihnch today your doctor can prevent?

Three of the scourges which formerly took
thousands of hves cin be L.:]"-: e SOf
erotl, Ewery clald, and adule too, can now
be protected upainst smallpox, diphthers
wnd typhod fever

Smullpox has practically JJ.-..:|.'-pE_-r-_'d i the
Stites '|.'I.'|'||..rl. VLA Teod 1.,|.,|_1,_]l,' Prac
ticed, Incommunities where Bumalies iwnoe
thiz protection, it still smoulders, chough
le.'lten:l'E'd tamulbies are safe

iphthers s rapadly being stamped out by
mmunmitiotaminst it Mevertheless 3,000
chaldren i thi country died of 1t last wea
Have your baby moculited when he i8 six
months old. A later test will determine
whether or not further inoculation = de
arihle. Then, should diphthera break out
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i your nigighborhood, he will be immiane.

Myphosd clioms ._"5'-:I'|F'| iratively few victims
except where suitable samitary and preven
tive medical practices have been neglected.

Yourr doctor can tell vou of the means that

wre ased tocheck epioemics of scarlet fever,
whoopinyg cough and measles—and of the

vacctnes, antitoxms and serams  whech
saftiet the attacks of these dpseases and

midke the after-effiects less damauing

It, whien viou were httle, vou escaped sery
DS CONEUEnc JdITY O all of !ltl“':—'—d‘
diseases, you were lucky. Don't WL
child run the same risks. At the time of
your chuld s repular physical examination,
the doctor will be able to advise concern
mg mmunizition and the binlding up ol

fegistance Il-’..i|r|'1|'. LLESE i B

3 Irm

Send for free copy of " Olat of Babyhood Ints
et Dept. 536 1""1

Chaldbood. Address Book

heep Healthy—1e Examined Regulorly

MeTrROPOLITAN LirFe INSURANCE COMPANY

Frepemick H. ECEsn, PHESIDENT L

oy

NEw YOrRE, M. Y.

Clisss W & i D0

CdxE MamsoNn AVE,

‘Mentiom the Geographic—1t fdenuifies yoo.”



A PROPHECY OF 1877

(_}" ' ' relepho FATIS3E Today, thanks to th |
i s | I|. -.l i i'l'u.ll" h I| 171 i
C [ = = lravele i gl N wlille he mav be BT [%
' \lexander Uraham Bell—concetnine | tof help when | eds (6. No matio
P I LSTITE L3 ETIt withh an | 1
A muhlicatii l or el el e nearest Travelsrs man for promj
lin, we Eh i . [Ev im0 oo e The [ravelers Hoa thousand
it insurance, o h dem ra th tives, 4 | tions Jocated
fulne FPmof. B | |£ | throughicout the U it |
i |5 By | | i i1 L [mveler rt:-. I can |
g, | EEE] every articolatinn dis- ol security tn a calinblind
I | Joubt datined ere Jongr to be Bt Of getbutg thetr money weew pmd 1w
11 Eot TR il g [ e 8
Prophetic words! Bath the telephone and The vioral: Insure in The Travelers
et L long way since ERat day ['he Travelers Insorance Cosmipany
1877, Both have prown mto vast service net- [ndemnity TPy, The Travele
works r the entime continent Company, Hartfoed, Cannecticut







on a small allowanece

yet he cart affe

E is making the most of every college day . . . and
doing it on a pretty small allowsnce, toa, There's a
future for men like this. Still—he can afford to make o
movie recond . . o packed with the scenes and action of his
ulma mater . . . preserved for the vears Lo come. For a
new camers amd Gl have made movies so inexpensive,
Ciné. Kodank Eight has taken movies out of the “luxury
class.™ 1t was designed for ull those people who wanted to
munko movies—but thought they were oo expensive.
With this new camern, movies cost bil 2 few cents a
srene. Lot vour dealer show you the Eight—today . . .

Eastman Kodak Company, Rochester, N. Y,

Ciné-Kodak Eight

« » « Home movies at less than 10¢ a “shot™

rd 10 make @

< {0 come

@ Haume movies at & frection af their
ri'ﬂ'l'l11'|' cisal. & Ilun:l:l.:l'—'ﬁ1-+l famind hlu il
Clné=Roelah Eight Film runs as long on
fhirc aa-fv-ida @w VM feent of @inativars stdand-
nrd bome movie ilm. The Fight makos
20 Gie WP sdeeid b “aleats'—ameli e Long
ma 1 hn preragy #cvne in the mrwarrrle—
ot @ bl of film costing $2.25; Smisfaaf,
rﬂ.l.:!_r ns dhme, lnf-Kmilak I".Jﬁ]l:l is
amiall, sturdy —costas bt £34.50.



DIRECT |

Midnights fram MNew York Mid-town Piars
Moraing arrivals obhroad: 11 A. M. al
wouthomptons direct docking elongsida
sodt trains ot Cherbourg oand Bramen

Bremen

hergourg, Eraman

The “Famaus Faur” EXpresses
To ENGLAND + FRANCE + GERMANY
Weakly ar Midnighi - Cabin Cles: 5162 up
Student Specials June |8 ond 25, July 2 and 9

llew York - Hamburg
Hansa - Deutschland

TO RELAND, EMGLAND, SERMAMNY
Hapag M. 5. 9t. Louis . . . tleyd 5. 5. Berlin

Ta the XI™ OLYMPICS, Aug. ) 1o 14
Berlin, Germony

[”3’1 Hnmhurg American fine - North linrmnn [Inun

a7 IRDADWAY, NEW YORK, ML Y.



Ii":"
ot can reach me by telophone™

« » « You =y it casually, bul there
iz assmwramece in your vojee, For
v ran depend an telephone
siervies, Y on eall a aumber and a
vaoire answoers—arross the streel
ot peross a conlinent. 115 so sy
to il — vou liave been doing it
for vears, Use bas dimmed the
wonder of the telephone,

Yet thie wonder Er'owWs — there
i o ending to telephone prog-
ross, Sorvice s quicker, olearer
.Lnﬂ fnre Aacourans. Iljiptlr'ﬁ'-
monits are made each vear. Things
once thought impossible are now
fart. Tomorrow
will see still grester achievement.

That 1+
of American enterprise. Ameri-

can imitlagive

neeotmp]ialied
the planesring spieit
Americun

ane

resoureefulness have given
this ennntry the best telephone
wervice in the world.
Dvionsly. this did noet jos
It lins been bronght

ahont hy the development of the

happen.

Bell Syutem over the past half-
entury. Time huz proved the
rightoess of il rlin of nperation,
Dglek, dependable, universal
service makes it poezible [or von
o talk to almaoil every one,
everywhere, and 1o &y confi-
dently —You can reach me by

telephone.”™

BELL TELEPHONE S5YSTEM




for countless miles
along the shores of

** Blue Pacific

® On the very Western rim of this continent
lies £00 miles of magnificent Oregon coast-
line. It is unique in beauty, charm and in
variely of recreations, Parallaling its entire
length is the marvelous Oregon Coaat High-
way (U.5.101), ané of the great scenic drives
of the nation, This splendid paved road is
alongside white beaches level as the floor,
then hundreds of fest above the pounding
surf, then straight down green forest aisles,
through clearings where wild azalsas bloom,
through canyons of Scotchbroom in blazing
fragrance, past miles and milea of orchid-
like rhododendrons.

Best of all, Oregon beaches are unrestricted,
There is driftwood lor firea everywhoere.
There is agate hunting, surf Hishing eclam
digging —or resort life, if vou wish.

Come to Cregon this summer. Send for our
iolder today. 1t will point the way to a new,
different and economical vacation.

OsEcoN
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SENY T ImeiiEson. T eerst T
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N-- ather trip can cqual & ernise
PR
luxurious President Liner for only 8821 perday. . . First
Clesz] Thi routs

Hound the Worlill. And you can « it Ehibs yedr on

i i Havana aod the Panama Canal to

Califormda and Hawail . . . Japan, China and the Philip-
pines ... then the Malay States, India, Egype, lialy wonl

Feanee, and bock acress the Atlantie to New York, And
you'll play all the way on brasd, snnny deckas, swim lnan
-'-|-"'-l‘|-- im i outside stals o, e

oulcloar pool . ., splen-

did Amerivan food.

This 3-months
WORLD CRUISE

Alunids —efiers upsny war dineng revae gre ddnd wcs 1 mgag baria

Any Travel -‘l.[_r:-rn will be glad to give vou all the details. ..

nhow voa the schedule of the President Liners® fort-
peghtly mmilings. from New York, Los Angeles and San
Francizco via the Sunshine Route, He will exiiam how
you may stopover anywhere you chooss, make =iil_'|:-_-1|;-_E_-_-hI
xt or another of these wordid'y only

conttinue on thes ne

replar world criising ships. .. tike 1M days @ two full
veare. See your ggent now, O weite us st 604 Fifth Ave.,
New York, 110 Sa, Dearborn 5t., Chicago, ar 311 Califor-

nia 5., San Francisco. COfffces in athor principal ofties,

DOLLAR

Steamship Lines

MEW YORK-CALIFORMIA « ORIEMT « BOUND THE WORLD



UNITED STATES

ORE than 1,400,000 United States Savings Bonds,
representing in excess of $350,000,000, maturity
value, were sold dering the year ending March 1, 19346,

As the limimdon of individual ownership is restricred (o
£ 10,000, maturity valoe, issued during any one calendur
veur, this first year's sale was arrined only through wide
distribution to investors throughout the entirne nation.

MONEY FOR THE FUTURE

Many investors have written the Treasury Department
stating that they nre regularly purchasing United States
Savings Bonds in sufficient amounts to provide, among
other things, funds which may be used in the future

O EDUCATE CHILDREN .. TO PROVIDE A RETIRE-
WMENT FUND. .. TO TAKE CARE OF DEPENDENTS
TO CHEATE A CASH ESTATE. .. TO ACCLUMULATE
TUNDE FOLL TRAVIL AND RECREATION.

United States Savings Bonds are issued in convendent
denominations of $25 to 51,000, They dilfer from other
Government bonds in thit they do not pay intereit it
stated intervals, but are sold ag a discount. They increase
in cash redemprion value st the end of the ﬁn: yearafter
surchase and each six months therealteruntl they mature
in e vears. At that time the @moe valee will be paid.

These bonds may be redeemed at noy time after saxey
davs from dute of purchase ar fixed cash redemption
..-1[1_"_-1_ which are never less than the pu[r_hﬁ.j-f: price.
IHence, these bonds are fn'i._- from price fluctaition anil
may be depended upon for deflinite furure needs.

Whether vou are planning to build a cash reserve
for vour later yedars, or an educational fund for your
children, a sure means toward sccomplishing these
and other worth while purposes is afforded by
regalar investment in United Seates Saviogs Boads.

U MAY PURCHASE AT POST OFFICES OR ORDER DIRECT BY MAIL

SAVINGS BONDS

Direct Obligations of the

United Stater Government

"Every $750 I invest now will

provide me with $1,000
cash in ten years. In the
meantime my Savings
Bond is free from price

fluctuation.”

<<

Your Investinent Increases
33Va% in 10 Years

$18.75 . .. incredics i 10 years i » « » Y23
£37.50. .. increases in 10 yweursto « « «» 50
¥75.00 .. increasesin 10 yearsto « « 100
3375.00 . increasesin 10 vears o . . 5500
2750.00 . increases in 10 seurn o - 11000

Redromubds af auy Hma after G dars fru dome date

== TO ORDER BY MAIL ==
TEEASLUEER OF THE LITRIT ETATER, DEFRRTMENT 307,
W AT, B i
Enifosed find check, dr=ft o money otdler Tor—
S LENEEEEN
$23 10,5 Savings Nonds ar FLAFI §-0 .t
£50 11 5. Savinas Ponds ar $57.30 5. ...

S 100 L& Savimgs Bowds ar §735.00 3

$500 175, Saviiggs Boails sr $373.00 8
A 1000 LN 5, Soviogs Beonds a8 75000 § . - .

Totil §

Biyistor 2o the pumee oF and sewdd Iy

N 1

Crreet Ao B

I-:I.I...! —-|I|-.|I.|J.-a-
Yot peesanal dlieth will be godepred, mubjecs T ool
lécrion oryou ey sevid ek droke of mdoney ofdes.

N NN T — — — — S N VSN (S — —— — — —  —

Do hos setd Cireaey by mail. Maoke chechs payable
e Tressesr of the Unmred Smtei

e S NN B T I IR " E—" T T T T T T I TEe— E—




A huendeed thosand tona of cara

. PO OIcT
Brbiandly S 2EL Shas n single duy'y
neroms Lhe George Wailtifigtomn foeodige,

ikt il
frmfir

CARS A DAY e v
and safety taken for granted

® The oil in yvour crankcase . , . vou think of
it hardly more than yvou think of the giant
cables that support a great brnidge as you
cross it

And that unseen oil gives you real safety
if 1t"s Pennroil,

New Pennzoil — tough-film, heat-resisting,
siudpge-free — pives you perfect, safe, lubrics:
tion always, with more power and improved
]J:rilrjm:.{m:-:, It lasts longer, too, ';s:'u‘lr:r_‘tllnp_
your purse a8 well as your power plant,

New Pennzoil in yvour car will actually save
vou up to 50, on oil cost, up to 90", on valve
and piston ring re
pairs, and give you
an extra mile or two
per gallon of gas,

Independent deal-
ergs everywhere are
ready to serve you,

i FPpre= = 0§

[ B e N ]

ST. REGIS

S ;"']_fi*n-'/;f E{.‘iﬂfdh‘n{'
12 ol S

r .
LT TE .;an —ueles

The newly decorated rooms and
suiles are charmingly gay, sunny
and spaciously comfortable,
Anne Tiffany's skilful wse of
bright chintzes, silks and wool-
enz: i a modern and efective
treatment hias created a LT LR,
l.'hE'l.*tfulumEuui!:r:,_-_'.n|1'.:.-_-1.|:1-||.-_
By tha diy
Diouhle Ei.’- to §10, Soites from 210

T i

. wingle 85 1o 8.

Spatein rol

HOTEL

o A ] _'|-'|'.'IJ-'|I_I' LML

5T. REGINS

FiIFTH AYEMUE AT 55ih STREET MEW YORK
James O, Sracx, Generel Manegsr

“Meitlon

the Geagraphic

“NO POOR
PICTURES
This TIME

A used my
WESTON

Exposure Meter™

It never fnils. Just point this meter at the sub-
jectiit instantly gives correct camera settings.
Every picture is perfect— indoors ar outdocres
—gnd with any kind of still or movie camera

No over or under exposed negatives—na
bianks—no dizappointments. ThewEesToN
Exposure Meter is small, compact, simple to
ude--it lasts a life-time. Ask vour dealer to
demonstrate, or write for literatdre on expo-
sure. weston Electrical Imstrument Corp.,
284 Frelimghuysen Avenur, Newark, N. ]

WESTON
f_f: APOSHUIE L I ){?'i- '

It Ifentlfen vou "



evex vyour EYE courpw'r “srop-

THAT LIGHTNING JAB —

Fut LEICA Stopped It COLD!

loke mmapshots: by lomplght HEelenl =100
compiire. Toke coloy  soopeshots with the =

_ME' new Duloycolor Film
:i'-'l. :" gl "=_ i Get The
3 : LEICA MANUAL
wWorh for more than ika
price of 54 00, Arvyaur
1

photogropinc deabai ot

Eoakuicins.

eica

E. LEITZ. INC. . DEPARTMENT 145
B0 EAST Joth STREET, NEW TORE CITY

by (be
e boon

Tl CHElmbL EiEiA TR BHIN0 QAR

OMLY THE SMELVADOR
ikl Ber=s iy Fpoten, wasbibe
e, this coryeillv@add
i TLme-aMvAmRE. st
jpen e ifdmmierl T

i FdeEr Teged =Chey, 5
il T Ty~ b e =meead -
wa Bewsila. M fvaching
M searohdimd. Mebaoilead
alEreeEy or  FmassEsal -En
Fanile, I orllESFY i+
frigrratary mn nrapge
inbkes the dihell sgieice
il i mil e srirkeE, e thse
s W A DT TR
filninied oo i i

THE WERLE'S WO5T BREAUTIFQL s

HOLVEIDINIIY

FArigy taksed f e spmie
ol @an nreadel  Thess
errlgeiive ofvpnteies
gl Fiell Nl hing. A4
iRl Ml bt ws well hEve

BEXCLUBIVELY 1IN

CROSLEY

ELECTRIC REFRIGERATORS

en route fo _
-

Pacific
Northwest

Wutertnn Lakes Park

a=prry OH FEEES i s i

s MirE & NnEon

. . . On your stop-over

at Glauler Park

® This summer, get the utmost vacation valuoe foz
E-'-J-'-' money. Go Great Northern on the Empire
Bulider and stop off at Glacier Park, “"America’s
Most: Sublimo Wilderness, "' conisining &0 glaciery
230 alpine lakes, countless waterlalls and mull
ooioted mountain peaks, [f I!r"|| ia limiled. take
-1-!|-'-'-1-"-'--:|-‘|I_' af new lew cont, 1. 2 or 3 day “'stop-off
fours’ in Glacier Park, Visit -.I'-.-.-nen om Lakes National
Park, Canada’s lovely playground directly north.
View 24 Racky Mountain peaks lrom Prince of Wales
Heotel. Vacation in the eilies and wonderlands al
Pacilic Northwest: Spokane, Seatlle, Tacoma, Port-
land, Vancouwver, . Mt. Rainier, Mt Baker,
the Clympios, Crater Lake National Park. Choice of
roules returning, including California and Canada.
HBargain round trip tickels, Inguire.

Ride the Air-Conditioned

EMPIRE BUILDER

————— CLIP THIS COUPON TODAY =====
&, T PICEINSON, Fassangas T ralie: 'I'I-El.:l.'l:ll.!l-l
Ciront Northern Rallway, r_|-|-|.'|.. NG 52 Pail, Minn

Flanne pend me furdker iolsrmation about youwr travel
wurwice, alen Cilacier Fark FPacillc hortbwest || Alsshs |
Llalifispmia Al.-Expenss Tours

Vicloria ..

HNamm

A i

=M s
el B T




WORLD TOURS

NO.1...5%585.90 ue

.I_" iCombingiion of Ligneml

TRAVELERS CHEQUES

Travalere Cheaquns ars 1he Mokl eeanvenlant means
of carrving travwel X e EnOafety bl thoy can bae

pat directly for paying Billa walfooul thim piecaaslty
of firet corverting them intn sxriency al & bank.

Mellon Travelers Chogues dre Enown w il I"-.'IJ]I‘.":.!
the world over. Ask for thom at your own bhank.

MELLON NATIONAL
BANK

PiTrsaurRaH

BETWEEN NEW YORK

anp CALIFORNIA
(OR MEXICO CITY)

A pew Groce ""Santa™ solly every
twia weekhs = all oahisie recmi
wilhh privale batrha : astdoar, alt-
im tiled swimming pools; dining
rooms with roll-bock domes
which open o the sky; Daralhy
Gray Beouty Soloni: pre-sleows
lolkies; gymoosisms; club-ban

OR
BETWEEN NEW YORK

AND

SOUTH AMERICA

J-Doy oll-a=pneg Cruises o
Valparairo, Chilem, ond return—
10,500 miles! 17 Coribbheon and
South American Cithes!—Or 10

BUENDOS the interior of Pery, Cuzeo, Loke

AIRES Titivoen, from §50. 13 ond 33-Day

: oll-espgania cruites o Limo, Fere,
from 318, Contell youwr Wovel
opent or GRACE Line, Maw York;
Chicogo: San Fromciics) Los
Angeie,

Mirsitiosi the Goograsghic=—I1t ideosifes yo



See two
EXPOSITIONS

on one ticket!

1 ... because
| it’s so versatile

T ODAK SIX:A46 (/.4 :-||| 5 0TIy

'FI was und California are staging | L X ERSIENATLA ]:%_ different kinds ol [||| [ . o« SOETEES

this voar, Both are tn onr hoees and we invile you
iy =od them odl on opee | .|._-‘-II T RTHE 1] I | kL . o, TS ||| I8 . « « VT LI~

Uhe Tevis Cesvevypan | Diallas, Jiene O 1o Nov I| Or snapst Wits nt meht, with |"'-.I"|.I|= 1)

28 celelivates the 100t auniversary of Texas Inde. Filin and Masds Photofiood bulbs, The

perilenee, Trwil] b n 8 10U00O0UKKD g how, wit b rmny

. T e !
LILLE R ||-: IEaE S AT !I ELTS il | 7| I'-:-I r' I: P | il Al I 1|"- k[ II =501 o I
[he Canrrnisia Exrosrrion (Sun Disgs, pow Compuar -|'.|:|Ie-|' are miaht for every lizht
 Sepl W) ds 4 continuation of the shiow Lthal deews comditiog

|_|.I‘|_|'||I TEEIIOTE I k| :II Bl ||I'|.'|' il :-:l:l'l-' LHaly |

ik ps LEFTEET it --.-!!:’-I' (agvm st amd werl
tart Muay 15, Exnimnples frodm Chivago: 5330 1o Cali-
Foenin und back In standard Pullinans, plus bertly
B B on toerisl sleeping cars, prlos ety 300 25

||..'. i =F s = e el e b T AR Crr kL s, sisd
pletely mircondimones] trains. Go oo one of them,
PiLLLFEL difs il i=rent ome, S twice as mase b of 1
gt Sgades {oF ldtle or no exiro roel Gare {Ersien
|

o ﬂ___ 5—u1nhﬂm Frlmhl: ‘-'"r

KODAK SIX-16 (f4.5) Tocuses for

: i Ill—r'-ll-'|-. oy | ||| | L -I_ L |;|||:I mer II f=

|
vl _|_I'I i |!Il' GRS '.'--.1'.'-l'||- .\.Illl 1:'II'

:lil e i- |.|I:’-' .':-| ol 1| | |-|Il'|ll'-—
album size, Yet this all-purposs Booduk
coeets bt S0, At vour dealer’s .
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Snulhern Paclllu

i | KODAK SIX-16 (£4.3
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DISTINCTLY DIFFERENT

. "the City
you have
ﬂffﬂﬂyj heard about

1 1
Ladbme thels Eaimarmis ¢ clansed by woeld travelers

LA Tl § bdpe gy i 'I'l'!'ll'lll Lt 15T |.-—| I-I &

|' FII'|.|'_|| -'|.1.|'I'| o iet. arevia Diept, N Clhamfber of Cnmmerie

[-7.1 TIAKECTYH
thhough

Wm Jroules

CHICAGO &

(Au FORNIA

o One Way—
Pl u?wi:lb Return the Other
: 7 %l AIR-CONDITIONED TRAINS
ol | I'Fj* 'L De luxe

GOLDEN STATE LIMITED
‘:’TL vin the colorf ! bow-
i

_ it el way
..j..r ROCKY MOUNTAIN LIMITED
the scenle Colorado way
sen iego California Pacific International

Lyposition apen 61l sommer.

YVERY LOW FARES

Special low-cost -ull-exponas taurs,
Mall thin cowpen Far details

HO(K ISLAND

0 ALLEMN; Py SHE R T Teafe l'|1|i|1-.||'||l I

o “k fslana Lines, 791 1.0 Salle ¥1. o0 Chicag il || NEW MEXICO STATE TOURIST
- JTE_';:.:';::L‘: ':q":]ll.:'::::.'LI:.::‘::EE'I“D:W itlaties | s ppE. @TATE caFifdh. dEsta fil HEE Sl

¥ | Flaaes aead fre =i TWO WELTEE IF REW EETRENEY
A s e e s sseeessssesss |
i .
Ldiirean = |
'"-"-l'l--l-“-‘——————————r——r—r'r--ﬂ—l—l—l———-l-l_l -



oot Mop Meess Y VAYS
L

Mailed 45 Yo
llf'-'- LY

_ ! ¢ 1S DELIGHTEUL
Here's the way to make that trip to | THROUGHOUT
Mexico even more interesting.  Thie THE NORTHLERMN

larpe handsomely lithoeraphed Tecolor

f'-'.-.-.';li.i"n: map, 13x21 mches, will guide
vou to those fascinating parts of Mex- |

wen not reached by toursts

Ber the pative types i [l fegonsd ooaTumes For half a thousand miles
Studv the cufmwin ecupmtions snd diversem the Santa Fo cronses the Cragey
o' encoutiter thrmegbanit Moo, (e b din highlands ol porthern New
Llruapun, Lihe Paretuaro, Cruandjucato, [diopa Mexico and Arzona, a1 Irom
Pushley, Olowary, Tohiutsteher efto. | ekl 000 tn 7,500 fevt above the
Shinply write yvour name and addresa on the el -

matrin of thus advertisement, eociosing 10 cent

ity atarngs OF Soin There 18 no finer :HFIEi.JIy:‘
Pescriptive travel-folder gludly muled on e summer-fall vacanoa climae
ezt Thls is free. anywhere. The air of the

golden days and corisply cool

H-ATiﬂHn-L RAILWATEEF MEIIE“ pighty i+ clear, dev, 10 premiely

Alary Motlomal Building o Antonis, Tevos healths,

W

Ths: oo, 1% H;‘:..mnh. -
-, dian, dude ranch counuey ; the

land of the Gramd L anyon,

ANMD THE Indtan-dewours, Old Sant Fé

Cont, comfort, specd, fn-

: feres] —Santa Fe's answer 10
L5 1 . .I

a5 MILLIOM DOLLAR EXFOSITION-DALLAS-OFENS JUNE & Harvey mesly; economioal
._||I EXPENSE [OUTE; (O I'_l.:ll.l|

cleaniiness of air-conditoned

in short, sdeal lor a siQipover
en rote o the Coast, or lod
whe s whitle vacationm

i I, = -— thisse vital weswern trip ques

fns 15 i rock < Borom sui-
mer fares, low-cost Fred

The Southwesi's llrat World's Fair. & genulas.

old-time. weslern Fronlier Conlennial at Fori trains; faser schedules: and
in bonklets, vours foe the ask:
e, proturing countless thngs
the slats, See Hewston, Galveston, Scn o see andd do

Worlh, Mare than 125 calsbrationa throughoui

May we .I'Jt'.l"l'r gk
your plans 7

Antonlo. the Rio Grande Yalley of

1enan colarful 'Wesl
TIIAS CTSTEANIAL

e W Ll tmi iy
Enllm Tesom i

Texas. and Eosi

Texan, hbome ol

warld's greciest ofl W, ], BLACK, P T. M., Santu Fr System Lises,
i : gn.g Hatlwey Eachanege, Chicapn, IIJl.
fimlde Write todaoy Mail picture foldern and fires

from Lis

lor llleratlure and
T

caiondor of evenls.
e T Addera S - =
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- VACATION -

v

Al.l. NICHT

A\ vovage of thrilling
exploration among the
wonders ol the Far North,
" Extra [(edtures — Seol.
& land & Holland., Rates
8495 up. For full details
st your local traeel
agent,

NORTH CAPE & RUSSIA
45 DAYS + 42l JUNE 29

| S.S Totbrdam

THE GREEN MEUHTAIHS

ol Vermoot are & clyal .-rlj_!--r-'lrl ravels % }
W | or !'._"l.' i3 2 lang of grecoery and | fo—=rs
prapdeas wheee rural beaitios a0e w0 K HOLLAND-AMERICA LINE,
Viried 0 continmubas that aamral CIOagrms .- "'--ll-i::'-
il fpver e -.':l.'.: AL IJ [ '-.|-J|.: o "y 29 Broodway, New York EH"}‘
motor rosdy wind throdeh toeotin L9 0F
3 i T e
jriss, [L‘ll-.'.J-.I FLAFTOAY WALLEVS ;ll-.! ELLrT N
with guamnt New England i||.1 it Alvwars nearby s [E
roar {avorime spoct at it uwncrowded beste—wirh hospoad- 5 h d
vy that you'll long reincmbes st bo el texia ou DL t-rq_“ge Pu rts u ﬂn
Bsirme Lot '-Illll--lll G Forvoner 15 .!I-|'|||j dhH0 & HEveE 1" E-I'ITLT'E ﬂ'LE I.I'.I.n_l'l'_lfiﬂ'_'l'—‘_'l...{ lande “".'”'l f_|:|_
198 (ILALRL -.,LJ._l_I'_!.] wirh wholesome restial comssiry tun ) - low mamberny all over the world . . . joln
FREE BOOK —Send for “Unebpailsd Ve 'Z-'—ﬂg this greatest club of its kind! Member-
| Fala N . o T . v 1 = o~ | . . kel L T = 2.
a4 puteeral per-ping of & sy ™ :,.t';'."-l- g : P e W shif L:“-.Il }'”L-le'E'ﬂt---:lrﬂ-lfhﬂJﬂﬂT'E‘ﬂ tf!'=—'-"3|-
Correi Meuglaiy Lanid "l'!'l:i'-'I B floaasans, Wall ':LI'H# cichangn of i':lI'

vl @ign letters and postage stamps, and

traval bockdets, Only $1 a year (51.50

Dept. of Comscryvation and Development
PFublicity Service, 268 State Nouse

Munrpelier Vermnn ' Foreign Maem htrn]‘np International

'-, Money Order). Send check or money
arder lo Roam 101, 25 Broadway, N. Y.

| ST CUNARD WHITE STAR
S| . TRAVEL CLUB

FFJ:JJJ-J-J-J-J-MH:J:JJ-}}J-J-I-I-" fffffffff P r R g e e T P P E P T T e U LT i O e e R

NOVA SCOTIA—LAND OF VARIETY...

Overnight from Boston and less than a day  is heard in the glans of “Now Scotland ™
from New Yorkis an enchanting lund whete  and & lorest of inll spars in the harbor of
the Nogrman patois of Seventeenth Century Lunenburg testifies o the hardihesd of
Fronce s spoken by Acadian farmes-fiak-  the Hanover linherstion whiaee dedcondanta
ermen, whese the akirl of Highland pipos  have bullt Canada’s greatest fishing {leet,

- MNortheastward Hes magnilicent Cape Bretan
leland, reminiscent of the " misty loveli-
ness of the Helbrrides, ™

five thoimand mikes of conbasfing ccantline—

o T
i.l.la:.l'l-l-l-l-l-l-l-lm.ﬂ]-'llfm.l.l.i!ll-l-l-l l.l.l.l'.l'.l'rl'rra

l'|'|i.|'|:-L..:J laken, pwilf riven. ansesiled |5e-
it Friendly p -_|:|'|:| nid horpitah l|:| I, o=
inbly szanomical, Far all infsrmasian, wiits, —
THE Hﬂ"i.ﬂ. S'EEITIA. EG?EHHMEHT BUREAU OF IHFUHMATIDH :
HALIFAX Lo 03 HOVA SCOTIA L -
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12 STOPS - 14 DAYS
3159 PER PERSON

Coal sart-bathing ar Colom

'
i i e IR e
|' Bl lill: b, B

rubies g4t Romgrpara, watching  pageants - gt
Kancly and  steeplechasing ar Qory, That

IWi-WeEEES St

fta. Only $150 pes

wliae yovgy =il By om
tout Gt southern I

= { | 1
) for all CRPCLey Including

ikt N - - - . "

petsomil - servant.  [nformanion: Induac St
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e DETERT [MIEWEY FEMETLes

LYMPIC YEAR

IS THE WORLD'S
FESTIVE YE€AR_

1l GGRI’HFII]YP

HEM the Clympic Bell calla
thie youth of the world to
Carmaony,. iF summans os wall
lovears of art, musis, the dfamad ...
levers of beouty aend lovomoflife
For, thisyear, Germoiy plays the
lsading rele in the itinprory of transatlaniiy trevalan
Kivh OLYMPIC GAMES — in Barlln, Avguat | to 14, The
Olymple Regaia af Klal,
MUSIC FESTIVALS — In Boyreoth and Manlch
aopero, dance Iournamanf.
FOLE FESTIVALS —piclureague plays in medleval Towns
and dramaiic hinloclesl preseptotiom
IMTERMNATIOMNAL COMNGREESSES — will mork mew ochimyes:
mants in thelr voricus fieldy of endeavor.
And in oddilen, Germany + ofernol ottrochions, scone
beaauty, fomouvs health reworte. Roilresd faores rodoced
0%, Travel Marks halg to i the dollar's eachangs valus,

Write for baoklay 19,

GERMAN RAILROADS INFORMATION OFFICE

645 Fifth Avenue ot 33rd Streer, Now York

Canpur,

Color Movies
OF TIEAVYEL DAYS

- s« With the amazing VEW
instantancous magazine loading

=N BGEED . B 0Ll FaR |irTl

® Makes unsurpas=abily fine color or
I.I-I-ln:]-n..-l.illl.l-'n'l-lilitl‘IHIIII:i:I.rr;I'IJJr_I||]'||'-~.1.:|:|:1|:1i_{|*
at will from color to blackand-white
film with no film spotlage. Lightweight,
VErY compact - n:]j_-.' 314 nwches [ull“—
Lhe smadlest 1O mm. eamera --.1];.|I;Iq- uf
muaking movies of the highest perfeetion,
Huilt-in exposure guide, both eve- and
waist-level view |:|f1l2|r.'l-"7-.i!ltl'.'l'l.'ijd:u:_’l:‘.'lElt!‘
lenses. Mail coupon for information
about thes and other 16 mm. e[ e |

ar the new low-cost 8 mm. cameras,
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CARRIED INTO THE
STRATOSPHERE

The choice of Raunsch & Loamb
o apparatus for the valuable spec-
crographic analyses done durs
ing the Stratosphece Hight is
evidence of the regard in
which science holds Bausch &
Lomb equipment, Ia Diboco-
lars, the same high type of de-
sign and construction results
in glasses of extreme width of
field, tremendous Light-gather-
g power, Tugged sturdiness,
That's why the uumhphtrl
fvers, [ lippership vl fos,
Army and "'-..r-'.-' olhcers,
and traveless, yachis-
mén and sportsnen
everywhete, prefer
H & L Binoculars,

wts with a & 'l:'“TT

all fheif;}:mb;rf' of the Ssenillane/

EHD FOR CATALOG

:.I A I"_L d-mige delime citalog M-
i II”"E"_II"IE '|"'I'I 11 Zian fela. Mausch &
i 1 1 il A gl 73 Lomb [.Irr 1 {0, W Lomb

. |.I.'n. Kl |:J|.I.'| :"1 N
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i Mgyt dom Doyl Hhe Oiepp i 0 | HAUSCH ‘LOMB
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vomrielf with a retirement
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Bringing the Stratosphere into the Laboratory

4._.—;[_.:”'

To the Members of the National Gengraphic Sn:iet}'

' {t'.:i..-id;?ff

N THIS 155UE of your Magazine, Capt. Albert W. Stevens

brings {0 vou the fasomating story from many laboratonss

ol &cienee, announcing results ol the 1955 Strajosphere Ex-

|I-Ll.:Ii1.ill||. .'-;l-.-l1:-|||I'l.:-J v yoelar S-.ll.'iu.'L_".' and the U. S .'||:'r|.r_'l. Arr

Corps:  Also included in this tssue is-a 14 x 2Z53-mch aedal

photograph taken at the highest altitude ever reached by man
AT

1 _,-rl:l.ll feit alssve wE I'I."||'I:.':|| -.|||'-'|'L"ir|;_";_ I'-||r '.|11- Iir,t Lt |:|';-._-
divisien between the troposphere and the stratosphere as well

ns the ..1L'|:LJ-iJ carvatire of Lthe carth.

TEEI_" E:'ié"'l."l.'“l.il'[E LtTIII-' |.|'|L |I':"|||."i|.'|l'| i“l.l":'ll'uflh"ll ArCTInt=
'l'lhi.i'l -Ilil".l:' I'll”i'-'lll"|| H s '-'||"|.'||||| |':l,,|'1'||'||1"\| | 1|'||_' Imrll_l1'1_|j__-|1

cxplonilory and educational work which The Soaciely  hos

i lensiviels !:|I|.|'||||.-.| e 48 v,

II':llluluujlli §ERE! verar .'I'iul'ull.'i A ARLEYS lI‘u' '-'-_'ﬂ;I-t.Jl'lil'llll ol i'l.'I-I'IiI.'IE-
pating in these worldowade endeavors, as well as the pleasure
of obhtsimnge The Namoxal Geoarapime Maoazmve!

1'illl!ll AT ;;.'-'-.- FOur H":l_'IIL:I.'- 1J'lt.'. =l|lir=ll'1||.4|il._1. i:-_:l.' |;|-||II|]||.,1|ir|E

||r|.'||| tllr |II1'||LI|1.'J':|.I|[]! |.~'III'| ||r|.|.|||:|.'|| I'Illi:_":_'.'llil_:l[i B Ell'l\'l'll'l.'l._'li

NATIONAL REFFEAL OFF FrANIGARNY AFFLESTINE FiiR

M wha become members will meosive all teelve of the EMALTEIMG AFR FUGSM THE ETR TSR

1936 GenciRAPHICS, -ll'-*l"“l‘-”l:' wch ‘[“'-.l-lt '*”]‘:lll'ﬂli'!ﬂ- A% Ever since the roceessful enlmination of
the one in this msee and the new, ten<color Wall Map «l the stratosphere balloon Right of £
Canada fo be iILI.IaEi-.EJIL'L! . Jane plorer Il on November LI, 1955, wown

flats have bseen '-L|.L||!'l.1r|r,' the wealth of

- |"-. . i i e : -- i § 3 r. i i
Your action will be '-'“"t_'l-"""':' hot only {o your nomisees, data obtained. making analyvses, and

I"-'-'- JI"" Lo your bt i "'1." o lor each mew '-_-]"-[["-"-'f |:5"- I!' T "-’-'-'“'J |-|r:1-_-mg: :1:-|[11|:'I:|nl'| h rrr:.-nllr-:g l."li'i."l'l'l'l;l'
iLh |_':._'||-L ll'“.'E!;l [ EE .|:'.':| '-L'jL I.J![‘lil.' I'I_':-.l.'-l.:'.'h'. 5 ].er'l."l:h N h:u. !: .|.|'|.:_'|.;I. .1” ||‘||_' (] 4] 1."._1|'1.JJ.
ICTAEE Hni flE Wy EEn HY EETYem i ¥l FREETFIBE EEF T VT ToUE BASLEENEE

Nominations for Membership

mecretisy, Notional Ceeographic Society, 1AL
Sixteenth dand M Streets N W, Washmgton, 1, (
| sominate for meombership b the Natwnal Ceogruphic Society

(1) Marmie

BLUES: Annasl i Srra g "'|I|| .
S, $100, Camacda, $350 ra
& lirmaad, B406), lel= sniemilsretiag, .

" { et tm )
FII), Mez= nanbs fczusd fifues ' i
paryslle tn the Natiooul (21 Mo

Uresgraglibe Suclcty Mienan ru-
Mudilripes

mit b vheck, dreft, posial or

L B B IIr.EI:I T.'II— |r|r.'|||||ﬂ

ship Fes  loededes anmuel sl W pion, )
eerapiinn fe The NMetvunnl :'I'.' _‘l;_”:.‘r.
Ceeagraphsr Magupins .
Address

Liccupstnd

My neskld MAhidress

il Nominating Memibier!
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HUNTING WILD LIFE
WITH CAMERA AND FLASHLIGHT

THIS PFICTURE and alimost a thousand other
Hashllghe and davlieght photographs by George
Shires, M, nce included in his siiperb new Nature
Brovoik, ““Elunting Wild Life with Camers and Flash.
light,” published in fwo volwmas by the WNational

Lreographic Swiety.  Mre. Shims, an oogistanding
held roaturalist, has weitten this heautifolly (s
trated, 950-page work as a living: record of his
observations of wild life during his 63 voars® visits
to the woods and waters of North America,
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VACATION VOYAGES to—or from—
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fhe Panama Canal
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