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Because It Rains on Hawan

By Frepericg Sivricu, Jr.

HE NATION starts talking when any

| Territory msks 1o join the Unifon as a

pew State, A candidate for statehood
gels the sume scruting as 4 wonlid-be son-in-
Inw might et from o girl's family.

That's how maintand Americans are looking
now At Hawail, talked of in Congress as our
dh Stote.  T0 admitted, it would be the first
member of the Union not a part of continental
United States,

Hawudi, Iving out in the warm Pacific some
2400 miles southwest of California, i= #n
sland group long ruled by a native roval
family. Lilipokalani wns the last gueen.
After o “revolution” the islands, by treaty,
were wnnexed to the United States in 1898,

Though the seven seas are lwced by coloriul
urchipeligoes, Americans fedl there i no other
group of islands quite like Flawaii, Mark
Twain called them “the Joveliest fleet of
slands that lie anchored In aoy Ocean™ [map,

pige 575).
Hawaii Grows Fat on Water

The Hawaiinn group & unigue. Tt has no
natural resources—but plenty of rain!

Thi= rnin makes Hawziinn sugnr s luxuri-
ant that it can serve the sweet tooth of some
20000000 Americans, HRain, transtormied
into Hawailan pineapple, supplies most of the
Linited States. And ilowers and scenery, nour-
ished by tropic rains, lure an enthusinstic
tourist trade (page 396).

In this water-mimdled fairviand cattle swim
part way to market, hevded by seagoing cow-
boys. T know one plintation that tunoeled
aronpd 3 volcano to move water 30 miles,
Anather pumps enough undergroumd water (o
supply & big city.

To got the rain where i1 oounts maost,
planters construgt  sprinkler systems, ziant

versigns of the one in the city dweller's front
vard, so big that one nozzle sends a spray
over three acres

Hawaii's dependence on witter s complete
Virtually evervthing it ests and uses comes
by water. _

Islanders are never mwore conscious of the
Pacific reaches around them than during long-
shore strikes.  As this is written, labor troubles
in both Hawaiian and muinland ports have
cul off overseas supplies and markets for more
than seven of the twelve months past,  Such
times highlight Hawail's depemdence on water-
borne commerce,

Normally her supply lines tun on ferrvboat
schedules, There are Tuesday [reighters from
san Francisco, and on Thursdavs the Los
Angreles shipe come in.  Every ten days heings
a vessel from the east coast and Gull ports
amndd another fortnightly  from  the Pacific
Northwest, supplemented by freighters han-
idling hirhbet: froiy the -same regrion.  These
regular sailings operated by the Matson amd
Isthmian Lines are fattened by frequent calls
of trans-Pacific steamers seeking bunkers and
stres or discharging and loading way [reight.

Foreign Flags ™Now Scarce

Prewar demunds of the Orient-born popu-
lation brought many bizarre house flags nto
Honolulu Harbor. Since V-] Day, with the
great NYR fleet of the _I.g?umﬁe sunk and
Dutch, Swedlsh, nnd British fleets still rie
building, foreign flags are scarce. Rebirth of
Hawalian commerce abroad is also curbed by
dollar restrictions, Australian austerity, civil
wirr in China, and General MacArthur's limi-
tations on foreign trade with Japan,

But the gcommerce remaiming with the main-
land United States hiis always bolked Large.
Hawaili now buvs miore from the 485 States
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Howaii, of New Jersey Size and New Hampshire Population, Wants To Be the 40h Siate
Fdghl main islands, stretching across 300 miks of Paciilc, peoduce virtualy all of our eanned pines pple

at] one-Quarter of our sugar. Each sepiesents

Isfpnmd, w

stee]l amd Caldornin cement. The Territonal
Department of Agriculture stocks streanis
with ﬁ=h from Hrﬂgnm The Hui Manu, n
womern s orgnnizition, imports and frees color-
ful birds o brighten  island pardens.  LUin-
deterred by strikes, they recently booked air
ireighi, brought in' crateloads of raimmbow-
cojored buntings from Mexico for propagation.

Muoyonnmse by the Ton

Walk the Honolulu docks after any {reighter
arrival amd you dre staggered by the intricate
demands of modern life as pictured there.
Muvonnaize by the ton: mouninime of ciga-
rettes; beer by the thousand ceseloads; hos-
pitil-white refrigerators standing in precise
rows: and matiresses, auto tires, table chinn,
clay pipe, dyvoamite, herbicides, nitrates, and
Hovor lamps.

medrch the room where vou resd. 11 vou
lived in Hawnii. everything you see would
have come by =hip.

Carefal use of water, among othér {nctors,
has prade the lmitesd land of the Blaods pro-
doce more calories 10 the acre than any other
i the world,

From an aren less than that of New York

City, Hawail grows 25 percent of all SUEar
|.|-rl'|-I1'IJLl;'-l] under our flag (pages 377, 593, 503,
507). Such vields support half a miftlion

|

eht two five voloimoes spout biva, s sHT growing

nopedk throet up out of the ocean by Internn] fires.  Hawail

[nset shows the Honoluly ares on Ouli.

people in the American way of juke boxes and
traffic jams. Two centuries ago, half as many
natives warred and procticed infanticide Tae-
cause this same land wios not enough—by
primitive methods.

To nchieve such land use, the Yankees who
engineered it imported evervihing but water.
Labor wis recruited from China and Scan-
dinavin, Japon and Madeira, Poerto Rico and
Portugal, Philippines and lodiana. From In-
din and New Guinea, Lovisiana and Barbidos
ciinw supar cane from which 10 breed new
strains:  Cayvenne pineapple was  borrowed
from Jamalca (pages 588 and 600}, Fertili-
zers were called forward from Chile, Canada,
anid the guano islands,

A Mid-Pacihe Melting Pot

Thus grew cosmopolitan Hawaii, Tn my
short time here 1 have seen its ;'_lnpul.llmu
now 30500, grow to excesd that of six
States,  Bigeest elements are the 179,000
Japanese Americans, followed by 175,000 Cau-
cisinns and 82,000 Hawalians and part Ha-
wakians, Filiping, Chinese, and other extrac-
thons fill up the rest of the “melting pot of
the Pacific.” Virtually all are U, 8, citizens
(pages 374, 379).

The farst people 1o come were Polynesians,
padsibly a thousand vears before Columbus

Urrmn,
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shuowed the egg to Isabella.  They and suc-
cessive Polynesian  immigrants became  the
“oative” Hawaiians discovered by Capt., James
Lok in 1778, Forty-two vears liter New
England missionaries arrived to form the first
stable white colony,*

Thesze Godl-learing evangels laid the ground-
work for modern Howaii,  They and (their
descemlants built ber churches, arts, and busi-
ne=s; helped lead the revolution which over-
threw the native mongrchy in 1803; and in-
fivenced annexation by the United States in
1898, Today their descendants call visitors
to play tennis or (alk business.

Eight principal islands make up the Ha-
walian group, Lying south of the Tropic of
Cancer on about the same purnllel with Mex-
ieo Uity and Hong Kopg, they are five time
sties behind New York., Al voleanie, they
angle 400 miles from northwest o sootheast,

First s Nithauw, Next is Kavai, with the
highest annual rainfall on record (some 600
inches in late months) for anv station in
Hawnii.  Third i= Oahu, site of Honolula and
Pear] Horbor, Then comes Muolokai, noted
for its leper colony, now dwindling; next,
Maui, Lanai, amd barren Kahoolawe, This
Inst is used only as 2 Navy bombing range.

At ‘the extreme southeast is the jsland of
Hawaii, which is =till growing. Here two live
volcanoes, Mauna Loa (page 604) and
Kiliuea, erupt with regularity and spill lava
seawnrd to bulld lnnd which may some day
become a fertile plain,

Even blaseé old landers theomg to Hilo
when the volcanoes “go off,” and proudly hoast

that Hawai is the only plce where people:

rum to an eroption (map, page 575),

Honolulu, playland capital of Hawail, Is
two cities.  In one, more than & gquarter of o
million people pack pineapple, drive buses,
attend church—but seldom ride o surfboard.
In the other, sun-secking tourists, shiny with
coconut oil agninst sunburn, throng the beaches
andl tropic-style night clubs to nowrish the
island’s third largest business, to the tune of
about 333,000,000 in 1948,

As il dramatizing Hawaii's dependence on
witler, Honolulo hugs the sea. For 17 miles,
from Pear]l Harbor to the extinet crater st
Koko Head, it pushes against the Pacific,
rarely venturing up the ridees of the Koolan
Eange ot its back,

The main streets of this long, thin city tell
it story,

Every morning half of Honolulu rides 1o
wittk alimg Kamehamehn Highway, named
lor u native conguerar, Nimitz Highway,
named  for a later one, also runs Im from
Pearl Harbor to the city's center. These

The National Geographic Muagazine

avenues o the industeinl district pass beres
of Leovermment houging for defense workers,
Honolulu Airport, and the Alr Foree's Hickam
ield, where B=177s 1ook off one day to help
muake history a1 Midway,

Honolulu Harbar Piviat Polnt

The eity’s pivol point 1s Honoluly Harbor.
Here, amid fertilizer works, fuel storage tanks,
lumber virds, and bottlers of soda o 1% the
plant of the Hawaiian Pincapple Campany,
Lul. (Dole), lorgest fruit canmery in the
worlkl. Every visitor remembers its giunt
pineapple thnt serves as 4 water tower,

King Street passes near the harbor and
carrics on 1o Honolulu's Hyde Park, called
Anln, where politicinns draw crowds with hula
troupes amd hold them by singing “Ihree
Blind Mice™ In Hawaifan.  Adjoining slum
allevs mark this u seaport town and recall
the rouring fiftles when annusl visits of the
whaling fleet meant riot and rapine.

The city's shopping district wos once dis
tinctly Oriental, and goods sure still difered
in the wild profusion of Eustern basaars, The
shopper finds fabi (the glovelike Jupanese
scks) mixed up with nvlons, Ivory back
scratchers share the same shell with electric
blinkets. King Street saloons sell saimin and
suke, steak nnd Scotch.

Abruptly the visitor enters the modern
downtown thistrict of smart shops, department
stores; solid-looking banks, and “factors,”
management firmg that run the sugar plania-
tioms and much of Hawaii's basic industry,

Here too are the Government bulldings,
grouped around the Territorial Capitol, Tolani
Palace, one-time home of Hawalian kings.
These Jovable south seas soverelgns copied
Furapean monarchs even to their vanity,
The Capitol Buildiog’s promenades are srill
limed with small mirrors—just [nce high!

From mid-town, Kapioland Boulevard car-
ries on toward Waikiki over lamd which my
father remembers us swamp, good onlv to
riise bananas and ducks. How odd that men
have labored to reclaim it for secondhand
dealers to hawk Jalopies!

Waikiki is bare mideifis and apartment
houses, sandy feet and “drive-ins,”

Here stenographers and muharujas jostle for
sunning space on a narrow beach, and here the
amphibiows, buoyed by surfboards, spend full
tlivs-in the water (pages 384, 385, 5394, and
398,

*Sed, in the Narmsarn  Geoooarmre Macazove
“Huwnii, Then snd Now," by William R Cistle
October,  1VI8; "Hawsiinn Elgnds” by Gilberd
Lirosvenyr, Febroaey, 19245 and “American Path.
Andees in the Pocific.” by Willinm B Nichiolas. May,
A,
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Diresied 1 Roval Robes, Honolulu Celebrates Eoch June 11 os
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Because It Rains on Hawaii 503

IFach streich of surf has its own character.
There are “COueen’s Surf” and “King's Surf,”
onee reserved for rovalty, and, if wind and
wave are richi, “Steamer Lame™ for the in-
trepid.  From the farthermost rollers; a full
mile out, & good surfer can ride all the way
to shore and o rewarding bite of the beach-
bov's delicacy—dried squid.*

Here myv voung son learned to ride in on
his hogrd—and how he misses it now, hack
ut school in Massachusetts!

Diamond Head, beyond Waikiki, i Ha-
wall's tourist trade-mark., Fringed by wealthy
homes such as Doris Doke's little-used “Shan-
pri La." this aging cinder cone is pocked by
strong poipts, vestiges of a military age when
shellire won wars {page 605]).

Exotic Flowers in Every Back Yard
For eéach home with a view of the sea

Honolulu has a thousand that ook out on
the neighbor's wash, Clostered about shop-
ping districts with tongue-twisting nomes like
Muailiili and Kalihi, ench has its garden, with
at least one of the 4,000 varfeties of Hawaiian
hibiscus:  This shrub is =0 common mow tha
gardeners name new straing after friends,

Many of the exotics—anthurium, orchids,
gardenias;, ¢pe, and ginger—grow  here if
watered (pages 389, 603).

Scattered among the homes are Honolulu's
institutions. In Manoa Valley, where early
settlers built New England-sivle houses under
an ever-present raimnbow, the University of
Howaii now teaches more than 4,000 students,
among them many ex-GIs, to become sugar
planters and schoolteachers, industrinl reli-
tiops men, and velerinarians,

Cultural centers Include the Honolulu
Acardemy of Arts where Kwan Yins and
Picas=ys vie for admiration in this cosmao-
politany city, At the Bishop Miseum is the
workd’s best collection of Polynesiana—npose
flutes and outrigeers, hshhooks of bone, and

[ull-length cloaks built from feathers of the:

o=0 bird.

Games fascinnte Honolulu, High school
foothall draws sellout crowds of 25,000,
There are more than 200 pool halls, by
litest count—one for every 1,300 people.

Leading U, 8, swimmers, such as Duke
Rahanamoku and 400-meter Olympic chame-
pion Bill Smith, paddled first in the thunder-
i suri of Makapuu (page 608) and reached
competithve pecfection in the 100-meter pool
of the World War T memorial at Waikiki,

No island boy has missed the pleasure of
one old Hawalian sport, t leaf sliding. Eguip-
ment is the same for rich or poor—a bundle
of these big leaves as a sled, a steep, muddy

o

bank on a mountainside, a tolerant mother,
and a pair of old trousers.

Few other cities offer so many extra days
off a3 Honoluly, Rizn] Day for the Filipanos,
Kamehameha Ty for the Hawalians (pages
586, 587), Hoy Day for the Japanese, ond
Chinese New Years only begin the list. 1 help
celebrate the other fETIr:nw s holiday by watch-
ing him parade,

Most colorful parade is the Hawaiian, with
its men in breechelouts and feathered helmets,
its bearers of kokils (standards now made of
flowers instead of feathess), and its gaily
gowned horsewomen called pa'w riders.  Jap-
anese  lantern parades have been  resomerd
since the war, and on Boyv Day eich Japianese-
American hame Jucky enough to have sons
heralds ils pride by flving giant pénnanls cut
and painted 1o represent a carp, the fish sym-
bol of fearless courage.

Imagine trnfbe having to stop to let o
dragon go by!

Old-stvle Chinese funerals, with white-clad
professionnl mourners nnd papier-maché mon-
sters disrupt traffic, For days after, streets
are littered with perforated serpentine scat-
tered by the procession so that evil spirits—
which must find their way through each httle
hole—will never reach the grave,

Boat Days Always Festive Oceasions

Boats mean much to these islunds—muail,
foid, celebrities—even that long-awaited new
icebox. Traditionally, boat day in Honololu
druws a crowd. Whenever Matson liners
Gerth, thousands gather below Aloha Tower
to join the Roval Hawniian Band in 3 musical
welcome (page 5823, When they sail, an even
greater crowd frathers to sing Aloka O, with-
out o dry eve on dock or deck.

People here adopt one anather's customs,
and confusion sometimes resuits, as with shoes.
A young Nisei (second-generation Japancse
Amerivnn) matron eéntering her prefab home
leaves her Hollvwood wedgies on the doorstep.
from a0 traditional desire to keep fioors clean.
siirs Roebuck's new store boasis an escalator,
policed now (o see that children, invariahly
barefoot, don't pinch toes.  Island boyvs ol
all races pluy fine foothall—yet kick bettor
barefoot !

English is the longoage, but apt words have
been freely borrowed from miany tonguees.
Such include the Hawaiian keskay for “food”
and the Chinese Aur for “pariners.”™

simplifted English words und phrases serve
insteud of the pidgin of tropic islands farther
MAcAziNe

“Waves and Thnails at 'Waikiki" K Mlustrations in
ductone by Thomas Edward Blake, May, 1933

# Bep o the NarTmiiNan GEDORAFETC
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When 2 Tuna Crew ls Nat Fishing, It Is Eating: 5 Meals in 18 Hours Is Modest Fare

Ihese Japanese Americans, some of whom fought for the Unitéd States in World War T, eut their o
nnad fish with chopsticks, bul they zre equally fond of bam am] e, stvak chickes R Ad b na k)
che-tlay trps: seldom ventudng more i +11 Tl Irom port. malle ilh Bl K irl shil el L lirmededd 1o maki
LTS cargi ilLi L. = Hate with Lhe (iwhiees S g el ke this I FT-briven TNAn 1

Wp the Hawallan tunag fleet g

south "-'l were 4 New York sien would réad Hoosters expect double the present total
E. VL LI i LOFT=UD T"ll -'] |I Sfreet 1N SRR LTI '.".-'! A 1'|.i &1 ITHiITe I'I"'.".;'- arit Liwlt
Tl el “Hig Hole i.ombined with travel by 1slanders, this makes
|l.|-.-- pekgrounds  produce new  =lange, ransportation big business, In 19241, «ome
When Hawaii-born Japaness 1wnri-.zr-.l rmed 60,000 rode the ships to or from Huawai
orne of the most decormted units in Americi il only about a thousand flew
mititary history during ".'u-:' ". ar 11, so fai
S Awards (o indiviou :i- Were concerne, phey
chise the slogan, “Go for Broke ™ —Hawaiiar Hut the war reversed travel habitss  loas

IIII.L' 'I|.l1 WE ]{L'I.I. I '|I_I_, [ i |'|.-_| | |,||‘|i1-|.;

versaone. of “'Shoot the works.” For “Keep  vear 27000 wvisitores cams Iy Matson slap
yvour shirt on e says, “Letta po vour  while Pan American  Airwavs, Unitid A
Blou=e” or “Cool hegd—main thing Lines, and the new Northwest Airlines brought

Vital statstics; the day T write, report the 0000, How new. alr-conditioned ahips wil
marringe of Philo Stévensom to part II. woalian  compete with bigger and faster planes keeps
Lillian Kublann Kauaks ]

i I i travel me P n 11215
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suky Inarla hrough such event= Homoluly  stapgering statistics in miles of film bkl
hits become a proving eround for race rels- iring, Aml grass skirts these visitors buv,
tions,  The proof 15 in low erime and divorce Popular garb with Honoluluans is the RIL
rates, and fine stindards of public health. neck, highly colored “aloha™ shirt.  “Ules



Because It Rains on Hawal

ar guitars are often carried, and “coconut™
hots woven from palm fronds are o fard with
teen-agees,  Ohnly tourists display all three
al onde,

Pity the “midnight son” who comes to
Hawaii expecting inother Miami or Las Vegas,
The gambling ban, midnight ¢losing, and mod-
erate tempo {avor rest and romance, not racing
and red dog—which pleases us who work here
for a living.

Hawaii is a place for record-size marlin,
golfl by the @i, scenic rides, and sulphur baths
drawn from the steam of live volcanoes., It
1= a place for experiment with foods like pod
and fomi-fom: snimon (raw salmon), Bombay
duck ond kakimocks. 1t is o place to tan by
day under a brilliant sun and sleep by night
under o blanket, It is a place 1o dance as
the trade winds hlow the big South Sea moon
up from behind DHaomond Head and across
the star-studded skies towsrd the Wakinae
Mountnins, Buat here are no “pistol-packing
mammas." no chuck-a-luck, no latespit
cnbarets

Tourist Lure Is the Weather

Principal tourist lure is the weather. Sea-
sons are not perceptible, daily temperature
at sea level averages 75° F., and rain is usually
Liughed off as “ligquid sunshine” But freak
downpours can flod streets and lawns, force
tourists indoors to bridge and movies.

Much small business, particularly on outer
izlands, centers about the tourist trade.

To move smong the islinds; one may choose
between weekly cattle bouts or one of 80 to 70
DC-3 flights each day. Often more than a
thousand people fly to other islands between
dawn and dusk, Machinery, stoves, furniture,
and hardware move oul from Honolulu by
tir: vegetables come hack.

U ome regular Business trip [ fly past four
fslands to reach a fifth, Often the sea and
shore are obscured, bul towering mountains
bireak through the cloud to appear as lesser
Islands in a sea of scud.

Many curios are island-made, though uku-
leles wre from Pennsylvanin amd hula skirts
come from New Jersey!

Local products include subtly grained bowles
tooled from iron-hard koa wood, necklaces of
flower blossoms fashioned from ivorv. and
such sweets as mango chutney and guava
jelly, There i a big trade in sports clothes,
Omce-fashionable “Muosa-Shiya, the Shirt-
maker, ' has fuorsaken custom work for assem-
blv-line production of swim shorts.

Where under the American flag but in
Hawidi could anvone zell such heterogeneous
wares s throw nets, o pasty food made from

507

tarp root, rice cakes lined with fish skin, serv-
ice- as o letter writer for illiterate Filipinos:
and four-color photographs of Sun Yat-sen?

Desperately the islands seek a third money
crop to supplement sugar and pineapple, 1've
done such =scouting mysell, Sisal, peanuts,
potatoes. nsparagos, and macadamia nuts have
been tried, srow well, but lack commercial
importance, Land, labor, and water are hetter
itsed by cane and “pines.”

Sugar—HBig Business in Huowan

Sugar ic big business.

Nobody knows how cane first cume here.
Captain Cook found it growing ns a hedge
around native huts, introduced by birds or
even washed ashore, Hawaiian legend tells of
a Chinese junk blown off course ‘and ship-
wrecked here.  If so, sugar may be the legacy
it left,

Prodduction has been on a plantation scale
since 1842,  But the sorry stalks of a century
agn were weeds beside the stands that today
trace more than 200,000 acres of Hawaiian
coast line. This sturdy, towering cane is the
product of 50 vears of research, By untiring
crosshreeding, producing 500,000 new varicties
a yvear, these qualities have been gained: Tt 15
rich n juice; has few profitless Jeaves; “closes
in fast to reduce wesds; is secure from pland
diseier: and resists drought (pages 592, 501),

To see how Hawaiian planters do it, plan
geneticists from Java and India. Florida and
the West Indies come to visit the conperative
experiment station on Honolulu's Keenumoku
=ireef,

Sugar scientists fight bugs oo, They have
saved the Hawalian industry from pests by
searching and finding, in far corpers of the
carth, parasites that prev on the destrovers,
A late importation (1932) was a hundred-odid
toaeds, Awfo marinug, originally from South
Americi.  They multiply like rabbits and, like
goats, ent everything from cigar butts to paper
mapkins, These bufos, a multitude now and
spread to all islunds, have won housewives'
favor, oo, with their taste for centipedes and
LOrpions,

A pound of sugar needs about two tons of
witer to grow on, Producing a quarter of the
cane amd beet sugar grown under the U, 5
flag. Hawailan buziness has invested more
than 540,000,000 in irrigation alone, probably
the higgest privately finnnced irmigation proj-
ect under our tag.

Battling always to save water, planters
court new ldeas, Seepage-proof concrete and
aluminum sections of movable fume now re-
place dirt ditches (page 537).

W. J. Hull, hydraulic engineer, spotting a
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Natonar Groararmic Macanine illustration
of overhead irrigation as used on Costa Rijcan
banonas * cought a plane for United Frult
Company’'s Boston headguariers and received
permission to buy some of its nogles and
make exiensive lests with them in Hawaii

Plantations in rainy belts need no irrigation,
Some of them float cut cane to mills down
sieep wouden troughs. Tt's great sport to ride
A bundle of this cane as a raft, pell-mell down
o mountainside (page 6101,  Old-timers tell
of & wooden-legged manager who customarily
got around his fields on horsehack: then, at
quitting time, unstrapped his leg, threw it
into such a trough, ood, happiog a bondle of

cine, raced his leg home!
Waste Mud Saved To Build New Land

There are no dust bowls in Hawali—the
scarce land = pusrded as s water, One
plantation saves the mud that clings to cane,
pipes it off to barren cornl areas, and so0
bullds 10 acres of new land each year.

Most soils uampled by heavy equipment
lose axyvgen and turn sour,  Planters worry
now that, in theie rush to mechanmize, heavy
tractors, cranes, and trucks will compact
soils and impair their fertility, “But mech-
antze we must,” savs Hawalian Sugar Planters’
Association president, Richard (5, Bell. “Pay-
ing the highest agricultural wages in the world,
about 33 a day, we can compete only by prac-
ticing scientine, industrialized agriculture.”

One current experiment, if successful, will
revolutionize world sugar processes, By ion
exchange, chemicals get more sucrose from
cane juice ond convert it inlo ‘white supar
at the mill, and thus it may eventually replace
tday’s refining process, I tried lon-exchange
supar. It was every bit as good as the sugar
on the tahle at ‘home, but not vet so pretiy.
Last year sugar and its by-pronducts brought
Hawaii an income of $101,000.000.

Pineapple is the flamboyant, widely adver-
tised vounger brother of sugar, O age now,
it competes for labor and some bind and brings
in about a fourth less income (page 588).
There is n family fight whenever sugar planters
caepd” clouds for tain and 50 tob thirsty pine-
upple helds; or spray 2, 4-1 by plane to kill
weeds and carelessly let chemicals drift onto
the delicate “pines.”

Pincapples Dan't Grow an Trees

Fut pineapple growers have horrowed freely
from. supnr experience, With the =me em-
phasis onh sclence, they spray iron sulphate
over deficient plants, use hormones to spread
the ripeming Season, and even try Lo grow
fruit 1o fit the canl

The Nationul Geographic Magazine

Asked what interesizs tourists most about
pineappie, Boyvd MacNaughton, a Dole vice
president, answered: “That they don't grow
[n 1rees,

Many Americans do not know how fresh
pineapple tastes and smells; canning changes
flavor.  Recent fresh-freezing  developments
have salesmen puerled, Will the public desert
ithe canned, or think fresh fruit tastes all
wrong

As vet, only the human eve and hand can
select [ruit when exactly ripe, but canneries
are 4 maze of machines so intricate that they
might well be making telephones. Pineapples
are trimmet, sized, and cored by devices called
“ginacns,” about 100 to the minute. When
canned, cooked, and cooled, they are labeled
by other machines al 1,300 cans a minule—
faster than most machine-gun fire {(page 573).

Everything about & pineapple i used except
the smell. Once juice pumped out as waste
discolored Honolulu Harbor, Now iis sale has
about doubled the huiness, Pineapple shells
are chopped up and dried to make cattle feed.
Citric acid s a major by-product, and re-
searchers strive to make mulch paper, used in
pianting the pines, from the leaves (page 599,

Pineapple is a fairly new business. JTames D,
Dole, fresh out of Harvard, started It in 1903
with a pack of nearly 2,000 cases. Today his
cannery torns out that much in 15 minutee

Future growth here 1s limbted liv the scani'e
land. Crowers;, thereiore, well aware that
poeapple ie not indigenous to Hawaii, look
afield. California Packing Corporation (Del
Monte) is rebuilding in the Philippines:
Libby, McNeill & Libby is prospecting possi-
1:|IIIt|:E—5- in Mexico; Dole announces experi-
mental planting= in Coba and g cannery ven-
ture-in Mexito,

Nature Has Freakish Ways in Hawaii

The groen carpel of sugar ond apple,
looking so smooth from the nir, belies the
rogeed nature of these islands. Theirs 5 o
turbulent geologic history. The eruptions,
earthquakes, and tidal waves that have plaved
on them since Tertiary times are recorded by
sen shells 100 feet above sea level and by
submerged, corul-encrusted sand dunes, dis-
tinguishable in the surl only at low tide.
Cnly three yearsago ( Apeil 1, 19496) o seismic
wave fnunddted acres, killed 200, and de
stroved millions in property.

Such violence has built much of interest

From the Pali (Nuuanu Pall}, spectacular

between Honolule and windward Oubio
(page 390), one may look out over 30 miles

* Set “Land of the Pamted Oxeurts (Costa Riew) 7
by Luds Marden. October, 1946,
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A Filimy Cloud of Fiber, Cast as Expertly as a Lasso, Drops on Unsuspecting Fish

Fich-hungry natives oh, sofmi
this Hawanblion i=lgpnoler cHnes toe hie anceslors
rasts whh weehted et butr stilles his prey by eyé

interesting spectackis Ty day and night

of tropic coast line, including Edwin W. Pau-
lev's private resort, Coconut Island, wihere
(“abinet members play, Winds blow so hard
through this miming tooth in the Roolay
Ronge that i would-be suicide leaping from
a height of hundreds of feet hallooned gently
downward, He suffered only a broken ankle!

Ihe fact that hardened lava s porous ex-
plains fresh springs bubbling up through the

oceaty. pned the REVEETS, called *blow hites,
dotting the rocky cogsts,
Beaches of “barking” sand that crackles

unclerfoot [rinee Kauai, northeérnmost islam
Waimea Canvon, @ gorge more than hall a

Pacitic lsfands have learoed the simple prt of buving a can ol sulmon, hut
Eeihmirg e
Hawatl's 1o - e

Hure leel popping faemed lava, he ki

enent. and torchiight fishing maki

mile ||l'.|.'|:|_ b Rauad’s colorful mininture il
the Grand Canyvon of the Colorado | page 606 ).

WTatives  OnCe “uture for their
rods—and no wonder. The visiior who greets
an icy sunrse at the crater of Maui's Halea-
kaly (page H07) and then molors down its
10.000-foot slope to the towering Needle rock
af lao Valley feels at one with the Olympians

Flpurez lie in describing Hawalinn moun-
tain heights.  Whitney, Rainier, and Pikes
Peak =l reach greater elevalions, buot they
rige {rom plateaus which are Lhemselves well
;p||-||.'-.'|' o ||'l.'|'| !"l'll_- ) It:ii |'-.|.-lJI.I'|..'-'. IH-'I'F-.I“
Iskaned ) twin volcanoes, Mauna Log  and

looked 1o
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Muauna Kea, climb siraight up from the
ocean’s. bottom o nearly 14,000 fert above
sen level [page 6041,

Cha their slopes range the bulk of Haowail's
cattle.  Parker Ranch alone operates 300,000
acres, thus forming, like Texas" King Ranch,
ane of the largest family land interesis in our
coamiry. The heir to this principality gave
up cowpunching for juvenile paris on Broad-
WY,

On boat day Big Island cowhoys, called
pawiafos, drive cattle in bellowing, unhappy
herds down to the beaches. then swim them
out through the surf to ship's tackle.

The saddle between the Big Island's vul-

canic is crossed by a military road
built during the war to permit mpid shifting
of defenses. To drive this route 15 to thumb

thromigh Daré’s engravings {or the fnferma,
Miles of fava, overlapping flows, though cool
now, inspire awe. Un such a ride | saw no
living thing—only sullen black rivers of rock.

Legends spring from this Nature the natives
knew to blend with early Huawalian history,
Some doubt that menehmnes, the strange moun-
tnin dwarfs of Hawailian legend, built a two-
mile ditch on kauai overnmight. Many believe
that Kamehameha 1, first 1o conguer all the
islands, was born under rare thunder and
lightning and was smuggled that night 1o
snother island for safekeeping. It ix fact
that, in the way of Hawaiian chiefs, he lies
buried now in some secret lava grotto,

Une day eight yvears ago Jap planes roared
over us. deopped bombe and sirafed. From
the carefully preserved “souvenie” hullet holes
in o sugar mill near Pearl Harbor 1o the 80
miles of airplane runwayvs, mosthy built by
military engineers, the war is still in evidence,®

Tunnels leading 1o undergriund shops;
hospitals. and ammunition dumps lattice the
walls of Oshu gulches, amd 5100,000,000
warth of surplus jeeps, planes, crunes, and
trucks still tust 'in military order on the
i<lnmeds.

Red Hill, a view spot northwest of Honoluli,
1= but a shell of earth bottling the ofl needs
of the Pucific Fleet at war. Costing 342 000 -
CO0 and 16 workmen's lives, this storage sery-
wed Halsey's long-range riids, is atom bomb-
prood, and §Ls miles of galleries are seryiceable
us shelter for Pearl Harbor personnel.

Above this maze of tanks wild deer scurry,
and dove and pheasanis rise. Hawml has
good bunting, particularly on outside islands.
where wild boars coorse the wooded mountain
slopes and herds of mountain goats riange the

ing lands.

A Federal bird sanctuary extends from
Nithau Island through French Frieate Shoal

The National Geographic Magazine

1o Kure, or Ocean Island. 1400 miles north-
west of Honolulu.t Terns, frigate birds, alba-
tross, boobies, and other species people these
northern slands: the main group has its spar-
rows, hill rohins, and—a recent importation—
the cardinal, In the fall, migrant golden
plower from Siberin and Aluska settle here by
the thousands: some few fly on 1o winter ae
far south s Australia. Most common of all
are mynas, native Lo southern Asii.

Mynas often talk. 1 know one canny hird
named “Joe,” brought up near a Marine
camp, He calls the family by name,
demands breakfast, observes that “Colonels
are stupid,” even whistles when girls go by!

Fishermen Hunt Prey with Submarine Lights

In surrounding waters Hawali's Gishing lest
patrols, catching nearly 3,000 tons ol akw,
Huawaiian tuna, annunlly {(pages 574 and 596)
Fishermen =pem.| hall their hme looking for
hait, half the remainder looking for fish. To
increase the catch, Howniian Tuna Packers,
Lttl., has developed colored underwater ilght_i
to lure bait and is equipping o boat with war-
time submarine listening devices, hoping to
hear schools of tuns the eve dlone cin't find.

This Hawaii that wanis to hecome a Sinte
15 the focal point of our western defenses and
capial of the new war-won American Pacific,
From here the ground and air forces scattered
on the islapds west to Guam are commanded,
us are atom-homb experiments at Eniwetok,
Here is the Commuander in Chief of the Pacitic
Fleet, with his civil assignment as adminis-
trator of the Pacific areas held by the U, 5.
as trustee for the United Nations,

Muin barrier to Hawdiian statehood is her
very substance, the source of her life and
| 2400 miles of water
that separate hit from mainland United States.

But Delegate to Congress from Hawaii,
Joseph R. Farrington, says: ~Distance means
litele timlay, We have instantancous radio,
teletype, and telephone service. We are less
than 10 passenger hours from the west coast
by plane, and there are 30 fHights from Hawali
tn the mainlind each week.

Char arguments for statchood are these:
We pay more Federal income takes than 12
States; we have demonstrated our capacity
for self-government and our lovalty, We
voluntarily joined the Union as a Territory,
with statehood promised. By eVery standard
of democtacy we have earne] it

® e, ;..q.mt MNATTON AL UGrornarsie Macarnss: Y Life
on e Hawail ‘Front,”" Ly Fredenck Simpich, Jr.
Lllclul:ltr LU43,

TBee, In the Nartiowar Grooorarmne Macanse:
“Bird Lile Amang Lava Rock and Cornl Sand,” by
Alevander Wetmore, July, 1025



Howmii Exports Beauty and Frodgrance by Air, Flower Express Is o Million=dollur Basiness

it 1 it Alrport (below ), where San Francisca k5
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A Sogar-cane Flumé Strides above the Palms on Spidery Wooden Legs: Island of Huavwan




New Discoveries on the Mid-Atlantic Ridge

By Maveice Ewixag
Professor of Geology, Coliwmbia Untpersity

Liader, National Geopmaphic Socety-Woods Hole Okesnographic [ostitution-Columbin University Expeditions
to the Mid-Atlantic’ Ridge

[Hiustrations by National Geographic Phorégrapher Robert F. Sisson

COATAND by to lower away?!™
S As this. cry sounded, all bands
crowded to the rail of our Tiftle re-

search ship Aflowtis, rolling ensily a2 she lay
hove 1o on the gray midocean swells.

It was a Lense but eagerly awalted moment
on our seconid vovage of exploration of the
Mid-Atlantic Ridge. the world's longest moun-
tain range, which ran< a [ull mile decp under
almoat the whole length of the Atlantic
Ucean.*

We were about o probe desper down into
the mud on the Atlantic's hidden botiom than
we ever hid Dbeen able 1o penetrate before.
This mwant that we would be kesching fur
back into the ancient history of the Atlantic
Ccean, and even of the eirth itself, a history
preserved i the sediments that had been
piling up on the sed bottom for mony millions
of years,

Taking core samples of the ocean bottom
wig just one of the many scientific projects
in our exploration of the Rulge under the
sponsorship of the National Geographic So.
ciety, the Womds Hole (Massachusetts)
Uceanographle Institution, and Columbria Uni-
vessity, New York i,

Exploring the Undersca World

Swung opt over the ship's starboard side
wins our new and improved coring apparatus,
with which we would delve into the dark,
silent undersea world,

It was a 40-foot steel tube, two and a half
inches in dinmeter, with n sharp cutting edge
on the lower end and 1000 pounds of lead
welghtz on top (o drive it down into: the mud
of the ocean Moor,

Dotihile the length of tubes we had pre-
viowsly used, and now equipped with o piston
o help pull up the mud insde, it would
enibile us to penctrate twice as far down into
the bottom sediment o5 we had gone before.

We were rendy now to fower this tube on
the ¢ned of two tn three miles ol steel wire,
let it drive itsell depp into the bottom muod,
as a corer is pushed into an apple, then pull
it out mnd haul it back to the surface with
the core of mad incide for analysis.

Mud from the Atlantic (cean bottom is

slimy, unglumorous-Jooking stuff, a< is mud

a1l

from anywhere (page 623). But in that mud
we ot red @ chronological history of every-
thing that has happenid in and around the
Atlantic Basin far back into Ire Age times—
evolution of life, changes of climate, risings
and sinkings of the ocedn bed, We need to
learn more abont all these things.

Chir ship ley over the western “foothills,™
or terruces, of the Mid-Atlantic Ridge, almost
twn miles straight down bepeath our keel,
Thick foz hemmed us in, and our Toghors
was dounding a nerve-shatiering “bla-g-a™ at
(requent intervals,

This was the Orst test of the improved.
longer coring apparatus we had bullt since
cur last vovage. Would it work? 11 by mis-
take we hauled the corer in before it ac-
toally. hit bottom, or if the trip device [niled
to bet it fall freely the last 10 feet, it would
pot wecure as pood o sumple ns the old
shorter tubes, mmd hours of work would he
waster. If the wire Kinked or fouled, it
might break, causing the loss of pur tube
and perhaps thousands of feet of valuable
wire as well,

No wonder then that we all felt a little
temse ns Capt. Adrian K. Lape, called oul,
“Cast off and stand clear!™

As he pushed the control lever, a grinding
roar came [rom the big winch down in the
hiold, the heavy steel wire rattling and slap-
ping a5 it unreeled nio the sea.

After about an hour, when we had paid
out nearly three miles of wire, its tension
suddenly stackened—the coring tube had hit
bittom, At once the winch was reversed, the
tension gauge showed the sudden strain ac
the tube was pulled out of the mud, and then
began the long haul up.

As soon as the tube was visible under water
glongside, 1 sang oul, “In sight!”™ Then, as
it came up and broke water, “Surfuce! ™

This similed the captoin to slow down the
winch, then stop, amd the corer was hoisted
aboard. A smear ol mwmd on the outside
showed that the tube hud successiully pene-
trated 2o feet into the bhottom,

We found that this 26 feet of mud repre-

* See "Exnlorme the Mid- Atlantic Ridee.™ by M-
then Ewiig, Narninar Goocearnic Macarmsn, Sephem-
I, TH44.
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Staut Hook and Chain Bag an

Fig ol the wa” sometimes fouled the hydeopbome tevwed
hiehind the shap (page HI61, Thoe of (hear teeih were foum] 1
bl tn the towmp calde. Ome vorpcieus shark 2

vl ol Wsec i Lhe =ailing :.|||-_:_5|'. Lpya s

Ynery Shark

seriied at least 230000 vears il 1l
pirth = past Rstory, T wld n story
af elimate changes duringe the Pleisio-
cenie aee. when ghiciers were advane-
i||u _|_j|_|| '|_-I'|.!I_EI'.Q il |.II1|:| |l|.'-r I|.|:
numbers pned IVPEs. 0Ol 320 Credaiuires
varier] g8 the ocean walér warmied
1rl.'! -|||||||'|I

Un the fiest vovage The summes
betore we had explored the vast Hidg
[arther south. dredgine up rocks fron
lis precipitous cliffs, Iaking core
SIS, misking comtinuous fathomi
ter soundines 1o chart the peaks
slopes, and valleyvs of parts of the
Ricge, investienting the type of bed
rowclk  beneath the ocean oo Hals
thickness of =ediment covernng
nnd caoturing somé  of @ the  wedred
deepsea fish that mhabit the waters
areving] i

This time we wereé to make twi
cruises, exploring the Ridge for a
Ll of four tomths, from the It
e of Newioundlam] almast 1o the
bulge of Souwth America, and chirl
ing fleo the grent ol ploins on the
=1 floor that think the RKiidge o
pither side (map, piage 615

deidin: of Atlantie Basin

Facts we galhered on thas spcond
voyaee will help give a better ynder-
stancding of the onmmn, dee, and hes
tory of the mipantic Atlaptic Ocean
hasin, This oreat water-filled de
Proessiin . mgh hove come N ex
Elttice 1 ohe of three wiays!

Lamd muv once have exester] where
the Atlantic 13 now, Conmeciine e
continents on etther side andd  later
sinkme ta form the basin

Cr the Americas may once have
been jolned 10 Europe and Africa 6
one areat Inmd mass, then -|||.'I npsart
amd drifted away from one another
openeg up thes Atluntwe Basin De-
ween, o2 suggested 0 the famous
Wegener theory of continental dreifi

A thired 'qu--.:|.ifi:':_ i< thot when 1
puter surface of the earth nrst took
form the continents were thrust ap
above the peneral level in the sanw
PositNRE they oCcupy today, &6 L
the Atlantie Basin his alway s existel

ittt el b I-!I.I:'_'_ wir Toimil on
this: seconel orse oreate new soen-
tiie puEEles, Onpe was the diseovers
of prehstoric beach =and In two con

simpiles of 1the bottom, brought ap in
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“Let's Tey for Underwater Pretures Hore,'

Cin fhe oot sprend on Lhe A R&onli il talde, the eapedlition insifes points to the W' lescaling easl
of the () i Hani Wi i S I i 1 hillz amnl vallesz traced in peoblo by the fathometer (s
fHld E lii~ fimg [l 1FF o ostay rve] o when the shiig g ELins 1 i Dieimt st Bl | Fichitd
CIE - Cas® TN & il i-=.- el s B O 1t het SATT -.II--| found 1m othier i'l A0S T 11
nearle three snd one-hall miles, far {rom (KT Atlantic Dottom andoubits ';I." wis ralted oul
place where beaches exist tday irom shore by tlogting we during past glaciil
[n one core there were aciually two lavers  periad<.  Such sand is well mixed with larges
of sand, one 20000 to 100000 svears ald wnd rock fraoments
dall it T i ._'.- | il [il '_I_: | 1. TS| {40 |" I TEL! |l| 1 II“' ETan= i" O s3] We CHLLET ali
alculated from the depth and the average  well sorted ino various sizes, with noo large
Gile 0L W hich =iedimeil = deEpasbed FroieTnen s his inci CLIE =] thal here s 0
: | i , renl beach, unlioss the sand 'was  originally
Pwo Startling Thearies ||i| ket P iriemn & bi=ach v Lhe e whidch
scmetime in the distont past this sand found 3 extremely unlikely
deen beneath the ocean must hive been located (e of these sgnd deposits 35 1,200 mioles
i n bench, at or near the sucince of the Sen from Inndd aned =0 far <outh that 1t = mprol
Fither the land must have sunk two to three  able that jce could ever have comed sand
I-|'||'- 1T ii'u =g FHIEAY §1 '|'-I | %1 I'F_ i b i ll i ! 1 |" AR ITh Il .
Lhiree mibles loowver thaen s L this second  expecition we securpd 23
Either conclusion is stactling. 1f the sea  core samples of the ocean battom, hoth alomg
wae onece twn omiles lower, where could all  the Ridge and in the three-mile-deep hiasin

the extrn water have cobe? on either shide,  Studv of the material in them
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will add much to our knowledge of the past
history of the Atlantic,

On this second expeditinn, too, we made
the first photographs in notural color ever
secured in the sea at depths helow 600 feet
(100 fathoms),

Sound Echoes Measure Depths

In more than 3,000 different places over
vast areas of the Atlantic we have now meas-
ured with sound echoes the depth of the sedi-
ment on top of the bedrock of the ocean floor,

These measurements clearly indicate thou-
sunds of feet of sediments on the foothills of
the Ridge. Surprisingly, however, we have
found that in the great flat basing on either
side of the Ridge this sediment appears to be
less than 100 feet thick, a fact so stariling
that it needs further checking.

Seeking to learn the nntire of the Atlastics
bedrock, whether it is basalt or granite, we
measuted the speed of soumd] (raveling
through thiz rock.  Sound travels faster
through basalt than through emanite, and
our tests, though Incomplete, indicate that
these “hasement rocks are probably hasadi,
I this is true, it mesns that the Atlantic
(dcean basin might be as old as the earth
itself and was not formed by the sinking of
an ancient land mass,

Cne important achievement of our expeili-
tion was the tracing of a continuous profile
of the dontours of the bottom over large
areas of the North Atlantic. This provided
for the AOrst time o complete and acourate
plcture of the slopes and peaks of many parts
of the AMid-Atlantic Ridee and the smanth.
table-flat plains that extend {for hundreds of
miles on both sides of it to the continental
shelves.

All this was done with our continnously
recording devpsea fathometer, which messure<
the depth of the water by the time it tokes
for n high-pirched sound signal 10 echo back
from the bottom (page 617). "

An Atlas of the Ocean Floor

(ur record of the topography of the Al-
lantic’s bottom, made on these expeditions
anid other recent Aflandis drulses, covers a
total of 60000 miles and is drawn on strips
of paper that il joined together would totul
1200 feet in length (poge 613). Tt forms a
priceless librury of the first detailed nforma-
tiowy gathered on certiin aréas of the bottom
of the sea.

The record shows unerringly every “pim-
ple,” every peak and cliff, every rise and dip
in the sea floor. On it we discovered many
new uncharied “sea mounts,” confirmed the
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existence of others previously reported, and
also proved the nonexistence of some shoal
areas that had been erroneously marked om
garlier charts

An interesting recent discovery made with
our futhometer was that the submerged can-
von of the Hudson River, a continuation of
the Hudson Valley, extends 100 miles farther
out under the sea thun aovone had known
before.® Several years ago the Hudson Valley
was charted out under water 1o the edee of
the continental shelf, 120 miles ofishore,

Tracing the Hudson Cunyon

But on this wip our fathometer found a
alight dip even farther out, We have now
traced this canvon for another 100 miles
across a lower, second slope on the edige of
the continent, in water one and a half to two
anidl ‘a hall miles deep. Here the valley |
two to three miles wide and 300 o 1,800
feet below the level of the shell through
which it cuts:

Lf all 'this valley was originally carved out
by the river on dry land, as seems probuble,
it means either that the ocean floor of the
edstern senboard of North America once must
hawve stood about two miles above fts present
level andl has since subsided, or élse thut the
level of the sea wag once about two miles
lower than now.

Another mystery of the sea, as vet unsolvad,
shiswed up again on our fathometer, as it had
the vear before. This f8 3 strange echo that
i the daytime 15 reflected from about 300
fathoms (some 1800 feet) down and ie en-
tirely separate from the echo sent back from
the ocean bottom, At night this unusual
echa comes from near the surface,

Everywhere in the sea we found this scho,
It may come from the plankton, vast hordes
of small sea creatures which move up near
the surfnce of nieht and sink during day-
tight. It has been siggested, however, that
thtt echo might come from great schiols of
fish far out in the open sea where no one
hias thought they exiated,

Should this be true, the sea may contain
greater resources. of food than anyone has
sspected. We again gave the dats we gith-
ered on the echo to Dr, H, B, Moore, who s
stidying the subject at Woods Hole.

We dredged up rcks of lgneous, or “fire.

made,” type from the sides anid ops of peaks
o the Mid-Atlantic Kidge, which indicated

that submarine voleanoss and lava fows have
bieen active there, Probably the whole Ridge
i= highly woleanic, with perhaps thousands

& 2er “The Minhty Hudson," iy Albert W Avwood,
NATHONAL Grocnari i Manierss, Jily, 15448,
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A tlantis Followed a Zigzag Course Exploring Oeean’s Hidden Mysieres

Srieniists from Woods Hole, Masspchusetts made two tips spanning 13,0500 miles during the second
Mid-Atlantie Bidee Expedition,  The first trip included the Azores and Beomuda Risg the seeoned SN
Sen and the waters afound Caper Versle Jelamds.  Atlontis probed hollows and mounbaine rangiog from o
fotirmile dovp off Antirda to the Arores. whiete pestis of the Ridee emerge Toom the Atlantic Ccean,

of Tuva outpouricgs sod active and extinel  netometer record showed an increase or dis

conies scattercd along its entire lenzth tiartion o magmetism, 71 wic a strong indic-
With the Bluke trawl n long conical net  tion that we were passing over old lava Teds

with 2 vawning mouth, we hauled up speci-  or voleinic areas on the sea flar,

ments ol cdeepsea Tife, among them a vicious- A osuch tmes our fathometer often wonld

looking fish whose lower jaw slid in and out  show & mountain or small rise on the bottom

instead of opening in the usual way (pages at the same point, confirming: that there are

pd4, 625, and 639) many, peaks of voleanic origin seatlored Ovel
Onve we were surprised to find pieces  the Aflantic Basin,

of lettuce in the trawl, until we realized the

wlge's Pe ka Hise Ty sland
a A% §
ITh!' == ||-|I§-' byael fJI.JI!||:II'I1 ayme thble refuse over Hi v : to. Form slands

the side just Defore the trowl wis hauled o li= peaks and ranges; as mugged and pre-
the surince! cipitous a< any mountain mage known on

Behind the ship we towed what we colll  Land, rise about 10000 fest above the level
e fish” & moagnetometer that recorded]  plaing on efther side. These plains avernge
thatges in the magnetism of the rocks on the  ahout three miles below. the surface. Only o
biottom far below, the frst time this had been  few of the Ridge's highest peaks emerge above
donwe in the ocean basins. Rocks of lgnemis  the w 'HII.' stirface o form the slands of the
otigin are strongly magnetic.  When the mags  Aeores; St Paul Rocks (Rochedas Sao MPaulo ).

Gt
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Ascension, Tristan da Cunba, Gough, and

Bouvet.®

There & no reason to belleve that this
mighty underwater mass of mountuing is con-
negted in any way with the legendary Jost
Atlantis which Plato described as having sunk
beneath the waves,

Chir ship, the Atlamtis, research vessel of
the Woods Hole Oceanographic Institution,
15 a ldb-Toot steel-hulled ketch, specially de-
sgned for doea phic work, She travels
priruirily  under =ail. giving ber a croising
range out of all proportion 1o her size. and
an auxilinry. Diesel engine provides motive
power when winds fail,

As on the previous oraise, we carnied 3
crew of 18, commanded by Captain Lane,
iormerly of the U, S, Coast Guard, and a
wientific staff of ten, Raobert F. Sisson, Na-
tional Geographic stafl  photographer, made
the cruise to obtain a piciorinl record of ouor
work.,

Weighing anchor at Woods Hole, we sonn
were under Tull sail eastward,

Coe of our new and welcome picces of
housekeeping equipment was a deep freeze,
which insured plentiful supplies of fresh mear
and vegetahles,

Stowed in the hold. on deck, and anywhere
else we oould find space were ek dredges,
coring lubes, trawl frames, cases of Liottles
for preserving biologicnl specimens, boxes for
rock specimens, etc.

Wound on | the three winches were more
thun four miles of half-inch steel-wire rope
for lowering our coring tubes and dredges,
five miles of 5/32-inch wire for the deepsea
camera and the bottles for collecting water
samples from the depthe, aml 2,000 feet of
3/32-inch wire for sending down our tem-
perdture and pressure-measuring instruments

(puge 640,
Toy Balloons and TNT

An important, i bizarre, ftem wias 2 000
brightly colored toy balloons to be used as
floats for the TNT charges we exploded for
measuring the depth of bottom  sediment.
We carried 4,500 pounds of TNT, stowed on
deck where it could be quickly thrown over-
board in case of fire (poge 620).

Schools of porpoises frecuently turned up
o escort the ship, diving under the bows amd
plaving about. A few cases of seasickness
soan cleared up, and all hands began getting
settled in the cramped quarters and leamning
to stamnd watches on some of the scientific
projects that went on day and night.

Once every hour, around the clock, we spt
off o “reflection shot™ 1o measure the depih
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ol sediment on the ocenn hottom, A small
charge of TNT was attached to a couple of
toy balloons for floats and flung over the side
with the fuse imnited (page 622).

When the charge exploded, the sound waves
traveled down through the water to the bot-
tom. Some were reflected back to the surface
from the mud on the sea floor, but others
went down through the mud and were reflected
hack from the solid bedrock below, ‘The
difference in the time it took for the two
cignals to be picked up by our hydrophone
estublished the depth of the sediment.

Oiten =sea gulls and petrels were atiracted
by the bright colors of the balloon floats, only
to My off with loud squawks of infurdd dignity
when the underwater explosion showered them
with water,

Shark Gets Dose of Castar Dl

Sharks were more troublesome kibitzers.
Suckdenly the hydrophone woulid fail to work,
and we would find the tips of sharks’ testh
imbedded in the towing cable (page 612).
One shark bit off some celluloid tubing, rubber
sheathing, anid a pood dose of castor ofl used
in the sound pickup apparatus. We félt the
castor ofl served him right!

These ocenn-bottom' sediments we measiyred
are formed from the shells and skeletons of
countless small =ea crestures that die and
sink year after yvear: from voleanic dust and
wind-blown soil drifting out over the sea:
and from the ashes of burned-out metearites
and cosmic dust from outer space sifting con-
stantly down upon the eurth,

Near the coast, where much material from
lapdd is carried our into the water, one or two
leet of sdiment may be deposited on the
ocean floor in 1,000 vears, but farther out
near midocean only hali an inch may he laid
down in the same length of time. This is
known from the age of fossils found in the
mud and the amount of radium in varicus
Inyers, which is also a measure of age.

Alwnys @ had been ' thovght the sediment
must be extremely thick, see it bad been
accumulating for countless apes, like aow in
Arctic areas.  But on the level basing that
Rank the Mid-Atlantie Ridge owr signals
reflected from the bottom mud and from
bedrock come back 1o doese together to
meastire  the time between them, These
echoes are complicated, but we think we
are reading them correctly and that they
shiw the sediment o the basins is less than
100 fiet thick!

* See “Our Global Geean—Last and Vast Frontwer,”
by F. Barpows Colton, Narmsarn Groonarsno Maoz-
PINE. Januiry, 1945,
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Lite on Atlantis by now had settled into
the normal routine of long hours of work

atd too litile sleep (phge 625). As Bob

Sisgon - said, “The only woy we knew it was:

sSunday was that the cook served turkey for
dinmer! "

What little sleep we did get was broken by
the hourly explosions of the bottom-sediment
measurements and the roar of the big winch
loworing or raising a coring tube or dredge.
Below decks the winch sounded like a whole
squndron of B-29's passing low overhead!

Beards sprouted, and a stream of salt water
from & hose on deck provided the only chance
for haths. One strict rule was thal shirts
must be worn at tible, Though we had to
cat in shifts, meals were regular am) ample,
There were alwuys cheese, sonspge, bread, and
coffee ready in the gallev for the men on
night watchis,

Now and then a gang off watch would
wither below to sing old chantevs 1o the ac-
companiment of Captain Lune's acecordion,

We washed our own clothes with strictly
rationed (resh water, and almost alwavs the
rigging wis decornted with odds and ends of
underwedr, T-shirts, and towels hung up to
dry.

Ship Stopped to Bake Bread

Sometimes we had to heave to ta let the
chok bake biread, When the ship was under
way In heavy weather, her steady pounding
ggamst the waves would prevent his bread
from rising, but not his tetper!

Crossing the Ridee, we drew o detafled pro-
file of its peaks with our fathometer, Flank-
ing the central highlands we found dieep
trenches separating the main Ridge from the
lower terraces on vither side. These frenches
drop down (o depths of more than two miles,
while the central peaks of the main Rildge are
approximately ope mile under water.

We found similar trenches when we again
crossed the Ridge farther south, but do ot
yet know whether they run its entire Jength.

These trenches may mark the locations of
the greal fauhs thar undoubtedly extend
sonewhere throueh or mear the Mid-Atlantic
Ridge and which are the sources of many sub-
marine earthquakes that center there.

In these ditches and in other deep plices
we Jowered thermometers 1o get the tetpera-
ture of the water far down in them, o clue to
whether they are canyons or enclosed basins
II basins, the water would be comparatively
warm, beciuse the cold water of the ocean
bottom could not fow into a basin entirely
surrounded by walls.

Turning seuth, we cruised along the east-
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ern flank of the Ridge, with our fathometer
drawing n picture of terrnces between two
and three miles deep under our keel,

Further along, in a depth of 3,600 feet {600
fathoms), w:r'rtﬂmmd rocks that tell oo inter-
eating story aboul the past history of the
Atlantic Ocean. We photographed some on
the bottom that were aver a foot in dizmeter,
and those we brought up in the dredige proverd
to be gronite and sedimentare rochks of types
which originally must have been part of a
vontinent,

Muost of the rocks that we dredged op here
were rounded and marked with deep scrutches;
or striations. This wae 5 good indication that
they had been Brooght out here by ice, for
it showed that they hatl been drgged over
other rocks while in the grip of the glaciers
oo lnnd, But we nlso found zome loosely
comsolicated mud stones, so soft and weak
they would not have held together in the iron
grasp of a glacier, How they got out here is
another riddle to be solved by further research.

Crossing the Kidge ngain 1o the westward
we stopped 1o make ope of our frequent meas-
urements of the speed of sound theough the
basement rock benmeath the =&z bollom, to
see i it wis basalt or granite.

In these tests the Atlantis served o 3 listen-
ing past for explosions et off from the whale-
hoat, which sailed off about 12 miles. A beam
from the ship’s radar, reffected off a target
in the boat, gave an accurnte mensure of the
distance. When the boat's crew set off TNT
charges in the water, the sound traveled down
through the bottom  sediment, horizontnlby
through the bedrock, and up throueh the sedi-
mienl again to the ship's hydrophone,

Lincharted “Sea Mount” Found

As we sailed toward the Azores. our fathom-
eter revenled am uncharted “sea mount™ on the
bottomm, about hali a mile below the surfice.
Near by we lowered our coring tube again
in a depth of 3,000 feet on the Ridie itself
and: brought up a core 28 feet Jong, [t con-
tiined many layers of voleanic ash, probably
from eruptions in the near-by Asores.

Running south parallel 10 the Ridge, we
crossed the Hirondelle Deep on the Azores
platform, the base of the islands, where our
fathometer showed a great hole dropping down
o 1 8049 fathoms, as il a voleano, hiud caved
in there ot some tme in the past,

As we neired Ponta Deloada on the island
of San Miguel, the ridges and vallevs 100 1o
300 fathoms beneath us seemed nlmost o
duplicate the terrwin above water on the
slind abend (page 628), Going ashope we
stnod drvshod on one of the few pomts where
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New Discoveries on the Mid-Atlantic Ridge

the Mid-Atlantic Ridee actually reaches dbove
the level of the zea.*

After weeks with almost no word  from
home, all hands avidly devoured the big stack
of mail courteously brought to us at the dock
by 17, 8. Consul Clifton R. Wharton.

Also on hand to greet us was Jos€, the local
barber, who had done a land-office business
when we touched here the vear before.  But
this time everyone had fresh haircuts given
an board the Atlentis by seaman Otto Salberg,
anid] poor Jose got not a single customer,

While the ship took on fuel oil, water, and
other stores, some of us tried the Portuguese
version of a banana split at an “American™
sorda  fountain, while othérs satlsfied their
cravitig for fresh fruit by consuming Axorian
apples, pineapples, grapes, and bananas,

Shore Interlude Enjoved

A few af the crowd moved into the local
hotel to eénjoy hot baths and a brief respite
from the crowded, noisy sleeping accommaodi-
tions on the Atlentis, Most of us toured the
island to enjoy its ruggerd mountain scenery
and acquainted  with  the  hospitable,
friendly people who made us welcome every-
where (poges 631, 652, and 633},

Voleanic eruptions built the Arzores above
the sea (page 629). just as similar eruptions
have undoubtedly created many of the under-
witer peaks of the Mid-Atlantic Ridge that
we hoad charted,

One volcano at Furnas, on the eastern emil
of Sa0 Miguel, i= still active enough to pro-
duce numerous hot springs in its crater, the
site of a health resort where people come
to drink and bathe in the sulphurous waters.
In the crater of another volcano are two
lovely lakes, one green, the other blue, though
they are separated by only a few yards of
land (page 630].

While we were a1 Ponta Delgada, one of
the Western Union's transatlantic telegruph
cables broke just off the Azores. Later the
company inguired whether we were operating
in the vicinity ot the time, suspecting per-
haps that ane of our coring or dredging opera-
tipns might have caused the break, Bul since
Aftintis was tied up at the dock when the
hreak occurred, we were able to plead not
guilty,

As we zsailed on westward from the Azores,
the probing finger of our fathometer found
two more new e mounts rising from a depth
of about a mile and a hali to within 1,200
and 3,600 feet below the surface; then we
passed over o gently sloping area of the hot-
tom about 1,800 fathoms deep, inlerrupted
by low mountains,
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Next dauy we zigeagged back over the Azores
tiorm, a submarine elevation o mile and a
all deep on which the islands stand. This
platform is covered with thick sediment, the
first place we had f{ound where there was
such a thick laver on the highlands of the
Ridge, where usunlly the sediment is thin,

Passing off the platform. and out over the
tdeeper basin, which plunges down 1o 1,800
fathoms agaln, we made itllhmugmph of the
ocean bed. 1t shows mud penetrated with
small holes, queer little trails apparently leil
by something moving dlong the bottom, and
mounids two or three inches wide. What made
them is a mystery.

We tok ouor first deepsea color photographs
on top of a sea mount discovered the vear
before and on its flanks in 900 to 2400 feet
of water. One showed ripples in the bottom
sand which must have been made by under-
water currents, though no one had Dbelipved
that currents reach to depths as great as this,

Cther photographs showed many of the
mysierious objects known as “sen biscuits)”
round pieces of rock several inches in dinm-
eter, one-hall to one inch thick, and concave
like a saucer an one shde.  Later our dredge
brought up two large hauwls of ses biscuits
for further study.

None of our pictures happened to catch
starfish, cloms, and other forms of Tife usnally
found at this depth, but we hope another time
to send down bait or light lures with the
cametsi to attract sea Credlures inlo range.
We proved at least that color photography in
the deep ses is possible, and in the future will
be a wvaluable tool for exploring the ocean
depths

Ssmall Rock o Valuable Find

Lowering cur dredge. we tried to drag it up
the steep side wall of the mountain to =oop
up rocks. It stuck fast, but aiter much
maneuvering, somewhat like playing a fish on
the end of a mile-lomg line, it came loose,
bringing up only a single three-inch rock
freshly broken off the cliff.

This small reck proved a valuable find, Jte
structure indicated that this seq mount is mn
ancient volcano that once may have stood
above the sen, since s original peak has been

* Sor, in the Narmowar Giocsarms: Maoazive:
“New Map of the Atlantic Ocean” by Leo A, Borah
ant Wellman Chamberlin, Seplember, 1941 “Exrg-
pean Outpost: The Araren,” by Horret Chalmers
Adams, Jumnary, 1935 and " Americaon Adrmen o the
Azores,” 10 ills in colar, Februprs, 1348

t See, in the NanosAr Grocnarme Macanse, hy
William Beelee: “"Hall Mile Dawn "' December, 1004,
“Waonderer Under Sea.” Thecember, 1932 and " [hrpths
gl i Sea,” Janusty, 1951
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eraded down to the flat top it has today. The
rock contains many fossils which may enable
us to determine the geologic period during
which the peak was eroded.

But now bad luck overtook us. Hoping
to scrape up more rocks from the mountain-
side, we lowered the dredge once more. Again
it stuick fast, and this time all the captain's
effurts 1o dislodge it failed. ‘There was noth-
ing to do but break loo=e by main strength,

All bands were ordered off the decks and
below, for if the wire should break near its
upper end its terrific backlash could easily
Lill or badly maim anvone it strock. Then
the brakes on the winch drum were set tight,
und the order was given for full speed ahead.
Since the wire parted far down vear it lower
end. there was no hacklash, but we lost a
dredge and a specimen of submarine rock that
we wanted badly,

Mure bad luck dogged our course. We
wanted to sail farther to the southwest to
explore again another section of the Ridge
that we studied in detail the previous vear,
but sdverse winds kept us from it.

For three dave we crossed and recrossed
the Ridge, tracing its profile with our fathom-
eter, gathering samples of the bottom, and
stopping now amd then (o ke underwater
photographs,  Some of the pictures showed
what looked like “burrows” and “anthills™ in
the bottom mud, so far unexplained,

For 12 days then we salled westward, across
the terraces on the west side of the Ridge
ardd oul over the vast flat plain that extends
three miles deep and 300 miles wide all the
way to the Hermudn Rise.

All mlong this route we probed into the
bottom with our coring tube, (o learn more
uf the ancient history of this great basin,

Rottom Sampling Tricky Business

Pushing a 40-Toot tube down into the o
three milés below vou, without being able
to see what you are doing, is a tricky business,
Though it iz lowered on the end of a steel
wire, the tube must fall freely just before
touching bottom, to insure that the weights
i ;hr upper end push it well down into the
Mkl

To arcomplish this, a trigger hangs several
feel below the end] of the tube, When it
touches hottom, it releases a clamp holding
the coring tubw to the wire and permits it
to fall freely,

Ehn our previous vovage, frictiom on the
insitle of the coring tubes sometines prevented
sechiment {rom being pushed all the way up
inside, This time we rigged a piston whic
was pilled up within as the tube penetrated
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the mud, creating a suction that helped over-
come friction,

On the Bermuda Rise, the great undersea
platiorm on which the islinds stand, we found
sediments up to 7000 feet thick, in contrast
with the thin layers on the hottom of the
deep basing on either side of it. This sedi-
ment extends southwest to the Bahamas. Why
this part of the Atlantic’s bed i= coversd with
such thick sediment is a geological riddle,

Hurricane Threatens OF Bermuda

This same day the radio hrought us news
of a hurricane off Bermuda that might catch
us before we could get home. But we risked
stoppang once mote to take a4 core sample
an the edge of the lower continental shelf
almost opposite the point where we later
charted the underwater continuation of the
Huitson Valley (page 614).

Deep down in this core was a four-foot
section of layers of mud and clay of sharply
contrasting colors—red, green, cregm, and
black, Probably some ancient submarine
landslide mixed up the stratn to form this
variegated color pattern. We wondered if it
could have had any connection with the Hud-
son's underwater canvon,

The hurricane veered out to sea and crossed
our track just a day behind us as we sailed
mto Woods Hole to unload our specimens,
recondition equipment, ond restock the ship.

Four weeks lutor Atflandds was again at sea,

heading this time for a new hunting ground
farther south on the Ridge, As 1 was unahle
to make this second cruise, Mr. Brice Heezen,
one of my gradvate student assistants at
Columbia, a veteran of our two previous vov-
ages, headed the scientific staff this time.
- For a solid week Atlantis sailed southeast-
ward ncross the great plain on the sea floor,
almost unbelievably fat and level at a depth
that seldom varied much from 2,600 fathoms
(almost three miles), and sloping down to a
maximum depth of 2,900 fathoms.

Much floating vegetation was sighted, for
the ship was now passing through the famous
sargasso Sea, named for the sarpassum, or
gulfweed, which is assumed o be torn lnose
irom the bottom in coastnl areas of the At-
lantic and drifts 1o this part of the ocean
(page G21), Here it multiplies, and is found
in an area of gbout two million square miles.
Tiny air hladders keep the weed atloat. T have
never seen it forming continuous masses which
could in any way impede the progress of
i ship.*

Bul this good luck il not last. As one of

. Ser ‘_'-:“-"tnrlh.'ld:. i Srience,” by Lieorge Finlay Sim-
momnd, NATIONAL Geoomarirs Macanixn, July, 169275,
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Today the Morristey is that modern rarity,
a sailing packet, i passenger vessel operating
under snil only, with her engines removed.
She phies back and furth across the Atlantic
carrving Portuguese-Americans ot low fures
to revisit their homeland. Some of our people
visited ahoard and found the sturdy old vessel
ns spotless and shipshape as ever she was
when “Cap'n Bob™ sailed her into the northern
e packs, ' '

Delay dogged the expedition here. There
was no pump o transfer fuel «il, and each
dram had to be hoisted aboard and emptied
by hand into the Atlemeis’s tanks.

Meanwhile, the badly needed resistor for
the winch had been flown as far as Dakar,
But no plane was available to bring it to the
Cape Verdes, =0 there was no choice hut to
g0 and et it Eastbound, the fathometer
showed that the 40-fathom platform on which
sin Vicente stands drops off suddenly to a
steep slope down to 1,400 fathoms, snd then
to a 2,000-fathom dish-shaped basin between
the Cape Verdes and the gentle rise in the
bottom that marks the continental shelf of
Adrica,

In the very bottom of this basin the fathom-
cler traced two strange trenches abougt two
miles wide but only 360 feet deep. The party
found them ngain farther south as the ship
pissed over the basin going west and won-
dered If they could be submerged river
valleys like the Hudson trench.

south of the Cape Verdes, after leaving
Diakar, the fathometer troced another new
s mount, g voleanic penk that rises a mile
high abwwve the bottom around ft, which is
12000 feel deep. From there the botlom
stoped gradually down to 18,000 feet (three
and one-half miles), hefore climbing again
townrd the Ridge.

Ula the Home Streich

Sailing: west toward the Ridge again, on
the home stretch in fine weather, the ship's
company had no inkling of what fate had in
store: for them. South of the Cape Verdis
the Aflantis was hove to and the coring tube
lowered in 2,900 fathoms,

Without warning, when the tube was almaost
on the bottom, the wire broke only a few fest
Irom where the men were watching It pay out
over the ship’s sude, They had a narrow
escipe from serious injury, o the brmoken end
whipped back wickedly. Down o Davy
Jones's locker went two and a half miles of
irreplaceable wirel  That was the end of
probing the bottom with thie 40-foot corer.

As the ship passed into the foothills on the
estitern slope of the Ridge, the mainsall, weak-
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engdl after Leing torn on the eastward trip,
lore away again on the lower side. The cap-
tain decided not 1o try to repair it, though
clrcumsiances soon were to (oree the crew
to fix it after all,

A new kind of underwater contour showerd
up on the fathometer here as Adfuntis crossed
the Ridge 1.000 miles farther south than we
had explored it before, On the cast side the
terraces typical of the northern part of the
Ridge were missing, and the Ridge itsell wos
narriwer and stood lower, well over a mile
below the surface. On the west side the wsual
terraces were found, but with sharper rises
and depressions than farther north,

All ngain seemed well ns Atfantis sailed on
over the great plain of the Atlantic’s western
hasin, when seaman Fred Kent suddenly be-
came Hl with pain in his abdomen so severp
that he could not eat or sleep. The ship
carried nd doctor;, and with the engine at f'l.r}I
speed a course was set for Barbados, three
tlays away, the nearest point where the sick
man could get medical attention,

More Trouble!

Still more trouble was on the way. Early
next evening, without warning, o load thud
sounded throughout the ship, followed by the
noise of the engine racing. The propeller hud
come loose from the shaft and was useless
just at the time it was needed most!

There was no. choice except to make the
best spesd possible under sail; but the main-
il was still unrepaired, and with only mizzen
andl headsails nvailable Aflantiy could only
limp along at about four knots,

Kent became delirious, and the captain had
to keep dosing him with morphine to relieve
his pain, Early next moming the propeller
fell off and sank, The U, S, Public Health
>ervice radioed that armangements were Deing
made {or a doctor to meet the ship in Bridge.
town, Barbados

All dav two of our veteran seimen worked
feverishly to repair the mainsail, Then that
night the mizsen sail ripped] With only the
headsails remaining, the ship made but two or
three knots most of the time, At last the
repairs on the mainsall were finished, it was
set, and Atlamtis picked up speed,

Routine scientific work went on, but of
course no stops could be moade to use the
camern or dredge, A British tanker out of
Bridgetown radioed un ofier to take Keént into
Barbados, but by the time she came into sight
the sea was oo rough for 4 safe transfer.

At last the ship reached Barbados, and the
sick man was taken to the Bridgetown hospital
where he stayed until he was able to fly home,
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two miles, and more gradually to thres Dut “dat ale davil, se4’ was nol going to

East of the island of Antigua the battom et them off withoot one more lick. I'wo davs
sank down to form a narrow trench 3050 (ath=  out from home the worst starm ol the entire
oms |three and a hall miles) deep. Next cruise hit the ship. A hatch cover wis Blow
dav it dropped (o 3,500 fathome { four miles) off, all =il was furled, and the Atlantis wo
I very broad trench, the greatest depth  hove to to ride out the blow, The barometes
o] on this cruise i-ll-f-.u' v an extenston el Lp amd down so fast that it CEaii e
of the Brownsin Deep, which bewinsg at AT a8 if smeone were trving (o pump all the air
wankee Depth, greatest depth in the Atlantic.  out of the ship.
Clcean, Then 1 rome again sharply 1o o level [hen, to top it off, when the storm [rissed
il! In about threse miles deep thi ¥ foune] themselves e almed with ni Wwiicl

Urnie doy a squall suddenly caught the ship  at all

with all =ail = First Mate Arvid Karlson But finallv: the et showed  meres R—

expertly threw the helm hard over just in time stroog breeze qprang up, dind Atlantis sajled
i _._III I""I!I'I .||;| ||: Iilll -.Il'-' II || IrlEIIIII I| I-:II| ;I-II_ II |r| ||- I I_I Ii_-. I;--IIIIE"Iﬁ II-I.. - |||- I'III-I:-
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The Pink Birds of Texas

By Pavr A. ZApL

With Illustrations from Photographs by the Author

every Texan will sing loud and long

privises of his State’s catile, its rice
andd cotton, 1ts oil and industry, its orchards,
skhies, cmists, and Innds.

There is, however, one natural treasure
possessed by ‘Texas, almost alone among the
States, about which few of its proud citizens
have any knowledge—the roseate spoonbill.
This avian treasure lies in the virtual shadow
of odl derricks, within sight of tank barges and
steamers. Il is one that exists in the common
domain of the Nation's natural wonders.

To comprehend this ular coup of
Nature, one must distill the pink from a Texas
sunrise and pour the essence over a mass of
soft feathers, The feathers must be delicately
molded into the shape of a bird about the
height of a wild turkev, but more slender.

Before releasing the creation to  travel
through air and sky like n patch of fome,
one should add a droll head from which ex-
tends a grotesgque spoon-shaped beak (page
643), These components blended, there
emerges the roseate spoonbill (4 jefs ajaju),
found today in secret abundance along the
Gulf littoral of Texas, and in more scattered
rarity in Lowisiana and Florida.

Lost in Quest of the Rosemte Spoonbill

It was in quest of this Incredible bird that
John H. Baker, president of the Nationnl
Andubon Society, two of ils stafl, George
Burrows and Nick Schexnayder, and the
writer foand themselves on the evening of
June 8, 1948, squirming on the horns of a
redl Texns dilemma,

We had set out from Houston early that
maorning, and by night{all were west of Galves.
ton. In the prescribed channel there was
ample depth to accommodate the 20-inch drait
of o Chris-Craft cruizer: but an either side
were dangerous shoals and uncertain shallows.
Duzk had fallen and was rapidly being re-
placed by darkness,

We were desperately seeking a chart-desip-
niated tributary channel which would lead us
into deep and sheltered waters where we could
sately anchor for the night. But we were
unable to find the channel markers indicated
on the chart. We dared not cast anchor in
the main channel for fear of barge traffic,
amnd we dared not venture oot on elther side
for fear of shoals,

QT THE DROF of the smallest hat, almost
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To moke matters worse, the bull in our
overhead searchlight suddenly burned out.

Finally a small schooner came within call,
We hailed it. With native skipper and family
aboard, this cutfit should certainly know these
waters,

“Where's the channel into the harbor?”
we cilled, to be answered immediately by a
confident “Follow us !

Gratefully we fell behind, and in the now-
sullen darkness inched along, careful to follow
every turn of the schooner. Still no harbor.
At Inst the skipper of the schooner announced.,
I::I'rm i-llE[.H

At this embarrassing moment the lights of
a shrimper hove into view, coming from the
opposite direction, The schooner was soon
hailing it, and we could hear voices raised in
the darkness. Shortly the schooner—and we
m turn—were following the shrimper: but be-
fore long the leader of this nighttime parade
came o 4 halt.

“We're lost, too," the shrimper captain
shouted to his followers,

Said the skipper of the schooner, “We're
anchoring here till morning.” '

With: similarly abrupt and impatient final-
ity, Schexnavder, our pilot, made for the
nearest buoy and anchored alongside.  Bars
to the left of us, shoals to the right! Invok-
ing heaven for salvation from harges, we
turned uneasily into our bunks.

Good Luek Follows Bad

Such was the beginning of our spoonhill
adventure, but with the episode of qrfum:'jﬁrﬁt
night out we had apparently used up our full
quota of bad luck., Beginning next morning,
and In succeeding days, the expedition moved
with the smoothness of o Hollvwood script.

My compulsion on this trip was to see the
fabulous spoonbill in its natural habitat. The
Audubon people were out to survey the effi-
cacy of their sanctuary svstem for water hirds
of the Gull const. A= of 1948, how were the
hirds withstanding the oil operations, the canal
dredgings, the fishing for too much by too
many?  Was the maintenance of pusrdian
wardens at island hide-outs during the bresd-
ing aml hatching sesnson paving conservation
dividends?

Earlier that first day we had drawn up a
quatier of a mile off Vingrune Islands which,
guiet ond low, He in the tawny waters of his-
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toric Galveston Bay, less than 40 miles from
Houston’s towering  skyscrapers and metro-
palitan hustle.

We were ng through our binoculars
when the 'I.TEEHEII-I'.:ID suddenly burst inta pink
flame ns o mass of qmnnhlﬂﬂ left their folinge-
hidden nests and erupted into the sky.

The initial burst of spoonhills was quickly
diluted by the joining-in of vast numbers
of other birtdd species which were circling the
snofl. Heightenlng the contrast of the spoon-
hills' roseate color were multitudes of snow-
white egrets, hlack-and-white ibis, skimmers,
vl several species of slate-husd herons.

Perhaps sensing that we bhad come as
{riends rather than {oes, most of the birds
soom settled and dissppeared into the shrob-
bery. (thers not so trusting glided down on
distunt but still vizible shallows, where, nlert
and anxious, they watched and waited. Fold-
ing its wings in I:m!i'l.ug each spoonbill seemerd
Ly draw a l::r.l.anIE snuffer over itzell and dim
its: birilliant flame.

With skilled speed the Audubon ohservers
studid  every move through their glasses,
counting and recording the number of adults
and the number of immatures. From such
figures would result fuirly accurnte estimates
of the avian population, the probable number
of mests, pnd the season’s rate of reproduction,

Spectes Commg Back from Near Extinotion

Here on this island, not far off the shores
of Galveston Bav, we hid semn evidence of the
miraculous rehabilitation from virtual extine-
tion of one of Amencn’s mast glomorogs birds,

This fact was made more dramatic by ather
sights down the bav. Llzens of oil rig=
dotted the distant horigon, and severnl der-
ricks stood there geared for active drilling.
Czns vents from some of the wells harned with
a color only weakly competitive with that of
the spoonliills.  Both avian and ol activities
sermed Lo proceed with mutusl uneoncern,

As long as the drillers do not pollute the
bay with oil and st waste, as long as their
personnel dioes not trespass on or (o0 near the
bird islunds, as long as there is no shootinge—
the spoonbills pay litle attention 10 man's
reaching below the surface of the water for
black treasure

But let anv of theswe conditions be violated,
und the spoonbills will quickly abandon pests.
ezes and voung, All they demand is privacy
for their connubial activities.

An effective truce between man and bird
digl not alwavs exist. There s evidence that
bwefiire 1R50 the whole cobstal area from the
Rio Grande to Florids was alive with untold
thousands of Aocking spoonbills,

The National Geographic Magazine

The great encounter developed as American
ch'llhaﬂnu commenced  1ts southwestward
march. It is perhaps understandable why,
with their own physical survival at stake, the
phoneer and early settler shot for needed food
any bird that came within gunsight.

Later. even though the need for such food
had long since vanizhed, slaughter of birds
increased, stimmiated mainly by demand for
plumage, By 1900 the ﬂn"rnl!nil hid becime
an American rarity. There were no known
breeding colonies in Texas in 1919, virtually
none in Florida, HHowever, in the remote
lagootiz of Mexico and Cuoba ‘the spoonbill
clung to life. Oecasionally a few members of
the declining es would venture back to the
islands of the Guli coast and nttempt nest-
ing. but with little suceess,

Audubon Socicty Sanctuaries Successful

Beginning in 1931, and extensively since
1036, several island groups along the Texas
coast known to harbor spoonhills were set
aside by the National Avdubon Society as
sanctuaries and thoroughly patrolled during
the nesting months of March through August.
By 1941 the spoonbill Im:mhnﬁnn of the Texis
littoral had mirnculously jumped to thousands.

Az a result of direct educational efforts,
people living in the neighborhood of the im-
i‘rnrluﬂt iElands developed local pride in “their”
sirdls. (Wl companies hecame increasingly
aware of the good-will value of wildlife con-
servation 10 their drilline areas.  Locil nature
groups became active in promoting bird pro-
tection for both economic and esthetic reasons,

The principle of truce was practicable; and
the roseate spoonbill was saved to adorn Texas
shies, saved to htl|} maintain the biological
balance between wir and water foons.

Cur eruiser: lay only 2 few hours off 1he
Vingtune Islands in Galveston Bay, We did
not go ashore, for nothing can be more dis-
asirous than the blistering heat of noonilsy
which beats down on eggs and voung when
parent hirds are frightened from their nests
and into flight.

Swinging the how of our boat southward,
we proceeded down the bhay, past Texas City,
through Galveston Harbor, It was west of
Calveston that our charts had proved un-
availing and we had spent the night humbly
anchored by a buov. Bul next morning
bright and early we were off again, speeding
southwestward on the Intracoastal Waterway,
O intention was to visil, or at least to recon-
nodter, every principal bird island along the
coast from Galveston to Laguna Madre, south
af Corpus Christi, an nrea tceming with all
manner of wiler birds,
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The Pink Birds of Texas

In the davs that followed we found islands
white with egretz, nthers covered with lum.
hering brown pelicans, some alive with skim-
mers, pulls, nnd tems.  But the islands fo
stir one's avian dreims. we found in what
is known ns the Second Chaing separating
Mesguite and San Antonio Bayvs, It was on
this Second Chain of Islands that some years
earlier Robert Porter Allen had made many
of his now-classic ohservations on the biology
of the spoonbill.

It was over these islunds, relatively remote
from human visitation, that James J. Carroll,
late of Houstem, willed that hi= ashes be
dropped from o plane.  Carroll was among the
first Texans to realize the danger of the spoon-
hill's extinction and the Inportance of its pros
tection, iz interest in conservation led to
the naming antl establishment of Carroll Eland
as one of Texass grent bird sanctuaries. The
island, happily isolated, and alive with &
fantasy of breeding birds, is today a dynamie
monoment to a4 distinguished conservationisi,

Breeding Place of the White Pelicun

Avain we did not tarry long.  There were
many more islands (o visit, long distances 1o
travel.  In succeeding davs we went as far
<onth iz South Bird Tsland in Laguna Madre,
the only breading locale of the stately white
pelican in the =outhern United States. We did
ot stop even there for more than half a doy
hefore turping northward again.

It was in the midst of wild Buccaneer
Days celebrations that we docked at Corpus
Christi.  After many days oF sloshing about
in marzhes or plodding on barren wastes, o
reassocintion with urhan life and the experi-
enice af o {resh-water shower were welcome
indied.

Here, ton, the formal aspects of the ex-
pedition were acheduled o conclude, My
Audubon companions were due at their Kerr-
ville, Texas, natore camp, But for me the
expedition wits qust beginning, My plans
called for a revisit o boh the Vingtune and
Second Chain of Islands, and, with the able
issistance of Andrew Nowak., a mare careful
am] intimate study of the spoonbills there.

After ane refreshing day at Corpus Christd,
we procesded north Ty car as far as Tivali,
then to Hopper's Landing wherg rendesvous
wins made with the late P. U, Davenport,
Awdubon warden,  Aboard the Audubon So-
ciety's comverted shrimper, the Pelivan {page
534, amd in company with Mr. and Mrs.
Davenport and their son, we were soon chug-
ping oul into the bay, heading again for the
second Chnin of Islands, _

We pazssed the night hauled up alongside

Gal

a mud boank Just enst of the great Aransas
National Wildlife Reluge of the Federal Cuov-
ernment. Here 47,2601 aores administered by
the Fish and Wildlife Service of the L, 5.
Department of the Interfor serve a5 a haven
for wintering ducks and geese. for the few
surviving whooping cranes, one of the rarest
of North American birds, aml for resident deer
anid turkeys.

From oboard our boat that evening, lving
somnewhere hetween the Arunsns mbrshes oo
the mainland and the island: out in the bay,
we wiltched an almost contimious  sirgam
of spoonlilis, egrete, cormormnts, b, elc,
swiftly and quietly making their way from
the fewding ponds of the refuge back (o their
island homes, '

Next day we proceeded to Carroll 1sland.
As we waded ashore from where the <afi
was grounded, T was momentiurily less oware
of the clouds of birds fving overhead than
of the words of mainland natives who had
warned me to be wary of rattlesnakes. There
wis the chution that rattlesnakes, durmng a
gowd Dlow, are washed in large numbers off
more harren cavs and onto the folinged bird
i=lanils,

It wis oxpliined, to add to my comfort,
that rattlesnakes. after being so dislodged,
swim  mjestically focwand, head above the
surface like n perizcope. looking [or the nesr-
est shore onto which to slither. But de-
spite such unplensaumt recallections, T quickly
concluded that snukes wouldn’t have a chance
on any iskend occupied by aggressive and
sharp-heaked herons and egrets!

Birds Little Frighrened by Yistoors

Many of the spaonbills lelt thelr nests as
we splushed ashore and, Iike those of 1he
Vingtune Tslands, setiled in weljacent shallows,
Slowly we walked around the periphery of
the shool, which was about 00 vards long
and 50 acros=, tapering =harply at one end.

At moximum altitude the island was not
more than four or five feet above water level,
The egrets, heing s timorous than the spoon-
bills, had not rizen in fight; instead, their
lang serpentine necks dtood erecl dnd -snowy
all over the islund, like pickets of a white
lence | page 649,

Alomg the shore, bard by the water’s edge,
preat numbers of voung white ihis watched in
[rozen attention. TFrom a distance it was nof
easy 10 recognize them as ibis, for in, the
ndolescent stage this species is dusky, cantrast-
g sharply with the white adult. These
voung were old enough to have left their
nests and were sitting: or standing on o the
shore, apparently [eeding on whatever they
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could find In the gently lapping waters.

As we approached, they eddied noisily into
the air, followed instantly by such adults as
were still brooding on near-by nests: soon
ihigian  multitudes were riotously  cireling
above, The partion of the islind occupied by
the white ibis seemied o be delimited from
that occupied hy the spoonbills, although
egrets and herons were mixed among them all.

Second only to the spoonbills, the white
ibis impressed me as the most spectacolar
birds on the island, especially when in full
fight. With long, red down-curved beaks
thrust forward, the brillkint whiteness of a
lving ibis iz broken only by the flickering
of black-feathered wing tips:

Their nests were deep in groumd brush and
tules, and we were scarcely aware of their
tremendous number until, as we appronched,
they stormed up en masee Hke great covevs of
mountain fuail. Reddish egrets also joined
the flving squadrons, followed almost imme-
dintely by several hundred skimmerz, These
Inst, ternlile, were nesting in a myrind of
little sand depressions on an expased shoulder
of the sland.

By this time we had reached the far end
of the shoal. We turned and, crouching mo-
tionless half out of view, studied the activities
of the spoonbills which had settled in the
shallows, One by one they began to retorn
to their respective neste,

Landing of a Spoanhill a Muarvel of Grace

I the take-off of n spocnbill is an act of
beuuty, one is all but wordless in describing
the reverse picture.  ‘With up-tipped wings
reveling the intense pink of body and under-
wing feathers, the female catches hold of
branch structures above the nest; then flaps
and flutters for a time untdl balance s a:-
tained (page 647 ).

If the wind is considerabile, she must con-
stantly readjust ber position, using her grace-
ful pinions 10 balance, much s the tightrope
walker does hizs pole.  Finally, alter looking
about # hbit to sure the environment is
securg, she stepe and futters down to her
mest anil, Jowering herself upon eggs of voung,
disappears from view,

Courtship In this colorful species heging in
early spring and i= almost as exotic as the
bird’s appearance itself, Spoonbills returming
irom a winter of dispersion usually begrin to
congregate on specific islands in Apdl.

During this preconnubial period one may
obserye some very interesting exhibitions of
maze behavior. Sometimes 4 wading group.
quite undisturbed by outside influences, will
burst skywird in unison, circle for g while,
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and then setile again (page 648), Some-
times all the individuals of a wading group,
again in seeming mechanical unison, will point
their beaks skyward and guee rigidly into
space for long perivds. When the hypnosis
suddenly breaks, the hirds lower their heads
and proceed with normal feeding activities.
It is during this pericd of odd mass be-
havior that pairing occurs, accompanied by
elaborate stick play between the sexes, Male
and female are almost tdentical in external
apipearance; it is only by their actions that
the observer may distinguish between them.

Mating Follows a Period of Coqueiting

When the crucial period of her physlological
devel ent has arrived, the female finds &
perch in 2ome area of the island suitable for
nest building.  She establishes herself securely
atop a bush in the chosen nest arega. Then by
vigorously shaking twigs held tightly between
her mandibles she announces (o interested
parties that she is approaching connubinl
susceptibalite,

An equally susceptible male responds by
ving excitedly at her and trving with muc
wing flutter to gel a foothold clese to her,
the while plunging his head in an odd jerk-
ing movement, If the female does not bent
him away from her perch, betrothal is estab-
Hished.

After this episode the two birds keep con-
stant company, and often may stand in strange
nquittude side by side with heads buried in
back feathers, Soon nest construction begins:
the male brings in twigs, nnd the female
fabricates them into a nest wharl, IF during
this period an interloping. male approaches
the female or tries to interrupl nest-huilding
activities, he is sunwnirily driven off by the
SpHiL S,

As nest bullding nears completion, the male
becomes more amorous in his behavior toward
the female; but for 4 time vet she may resist
his advances. TFinally, on some instinctual
impiulse, she perches hersell on the pest with
& strong twig grasped in her mouth.

As she crouches, the male selzes the same
twig from behind, amd they both hold oo to
it. At length the twig is dropped, and the
male clamps on o the narrow part of the
female’s beak with bis mandibles, Mating
then occurs, amd is repeated during ensuing
davs,

FEggs begin to appear in the nest within
a werk, The male and female alternate in
brooding, and after an incubation period of
abput 23 dovs the yourng—usually two or
three to the nest—are hatched,

Nuked little pink creaturss st frst, the



The Pink Birds of Texns 653

Buby Roscate Spoonbills Belie Their Name:

They're Whire, Not Pink

The muthor foond thiz tria of kot and lungey theesweek-old spoonbills on eoe of the Secomd Chaim of

lalnrbils, Tows, Thev were buddled in 2 mest of twlas only i [t ghose groumd. AL b age Yeulbg Frrdds
develop o flufly white coat of down which later furns plnk.  The elabotale plumage ol plidlthoud 1= not
uitatned until o fpooniidl = three soars Old

voung <onn develop o Aufly white cont of down,
which, a= they begin stilting about the nest
ti test their leg and wing muscles, slowly
hecomes [zintly pink (page 643)

A litle later the youngsters tymble abhoul
the bush tops with equally unfledged egreis
herons, and When the colony is dis
turbed and adults take fight, the young crawl
r||-¢'||. tnto the brush to positions of relntive
safety.

uring the whole nesting perind the adults
bring in food, mostly minnows, shrimp, priown,
insects, etg, The voung help themselves hy
thrusting their bhlunt beaks into the parent s
month for praligested and regurgithtod oour-
ishment (page G44).

Toward the eml of the summer, when the
voune have learoed to vy and foroge for them-
selves, the congregiation begins (o brenk up
<ingly or in small groups the birds scaller
over the marshlands of the Goll cops!

Three full molts over 2 perbsd of as miny
vears result al lnst in the mbgniheent plomage

this.

of wlulthoed, A dripping epaulel of crimson
has developed on each shoulder; tail feathers
are splashed with vellow and orange,  The
rest of the plumage displiys more delicate
hues of pink,  Adults molt partially both
amtl alter the breeding period. new
feathers beine always a little more brilliant
than the older ones

In thiz gloriows deeza the adults, together
with the less-colorful nonbreeding adolescents,
veturn each spring to their island homes
Galveston amd Sun Antonio Bays

b fsre

(nl Pallution Beingd Redoeed Rapadly

Afthough it mny seem that in Texas the
principle of maintaming goard over the spoon:
Bill jelands durine the breeding season has
completely  justified  itself, oot all
harmiul 1o the spoonbill sre under cantrol,
I -I"':..lll'||'l|L'- one hears voices raised by local
mri-minded Texans .|_E.|.i:|-l il ||l-'||IJTi"r'| |

T INTrs

thi lamoon wilers,
Passing within a few miles of the bird 15



Crmsing Along the Toxus Coast, He Spots Spoonbills

Thirn
|.|I::_|_|. esrmsr ol the wiurk ol eotsd pesi Uoseifuls
Hurrismns

I MITNE
LFingG Lhe sommer nesting month

lnnids-is the Intracoastal Waterway, a dredged
chitnnel wsed muainly by ail basges which are
pieshed by poweriol tugs from oil-field pipe
lire head (o refinery, Ever so often oflv bilge
witer muast e pumped from the bottoms of
these harges. H this is donein the open. the
petroleum scom k= washed azshore o blocken
white bepches: some sours and in time sinks
to the shallow hottom. Thus, surface, hotlom
ancl shore organisms abike suffer, snd conse
ety the bircls that depend on these organ-
Isme for food alss suffer.

In fnirmess (o the ofl interests it must be
sl that most companies hivve seen the long-
range [olly of such pollution and have taken
independent action to correct the situation,

Other threats o the spoonbill fall into the
class of natural haznrds—parasites; storms.
nsensonably chilly weather, #tc.  But against
these the spoonbilll seemis w have heen ade-
uastely equipped by Nature, Tt Is mon-mode
hazards pegainst which the spoonbill liae little
prrotection.  Apninst
15ts have directed their principal enereies; anid
with remiarknhle success

thesir Lthe conseryvilioit-

had wirtually wiped out these rare bifrds in the United] States, Lot
there are several thousand spoonbilly 1y Teon:
¢l the Mational Audubaon Seciety, sccompanied the nuthor an hi
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m San Antonin Bay
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though many nonbresding immajure spoon-
Liill= Flonds each spring amd summer
16w acdult birds seem inclined to nest, The im-
mature visitors migrate from parts unknown
probably Cuba or other Caribbean islands

Uhroweh the vears the National Audubon
=0ttty o collaboration with the Fish and
wilellife Service, has euarded the nesting
sites ot the rosente spoonhill in Floridn Bay
Althoteh the number of nests s inereased
simewhit, the still remnoing far from
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In Texas, hiwever, [or the moment all
seems o be well with the pink birds. We
didd not stay on the islands longer than neces-
sary Lo make our observations and take photo-
grapns.  We left with the hope that we could
el en adequate story of how Texs:as's rare avis
had been snalched from the brink ol extipe-
ticn by the simple formula of seeing to i tha
during the hreeding season the roseate R LTI
bl 1= asccorded o  reszonable
|lri'l.'.'l' v,
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Jungle Journey to the World’s Highest
Waterfall

By Ruvrn ROBERTSON

il Hlwstrations from Plotographs by the dwrlhor

PERTING from a clif more than hali
a mile high in the jungle [nsinesses of

J eastern Venezuela is Angel Falls, world’s
highest waterfall, 15 times higher than Ning-
arp Falls or, by another yardstick, more than
twice the heirht of the Empire State Building.
Its first drop Is 2,648 feet; dts total 3,212,

[ saw it the first time from the co-pilot’s
seat of an olid onconverted (427 jusl two yeurs
ago as we flew over this weirdly beaatiful high
jungle between the Orinoeo and  Amozoh
Rivers.* On that flight te Auvin-tepul, so-
called Devil Mountain, T shot more than a
dopen Kodachromes in the dead-end  Angel
Falls canvon,

As we flew over the dense jungle foor of the
canyon, I resolved someday 1o enter thot
canvon villey on foot to get photographs from
the buse of Apeel Falls and to determing its
exziet hedght,

A “Lawil, Warld"

From almost impenetvable jungle rear mesas
like mighty furtresses a mile to two miles high.
their sides and flat tops eroded mto queer
shapes.

This part of Venezueln suggests the selting
of Sir Arthur Conan Doyle’s Lost World, of
W. H. Hudson's (ereen Manzions, of 1., R.
Dennison’s Detid Wowsfuin, and some of those
tag names still stick to the arer But Vene-
zuelans nnd the pilots who lly south of the
{Irinoco on their jungle runs call it simply
the Gran Sabana-—zreat high jungle plains

Auvin-tepul has been scaled from  the
zonith side by the veteran explorer and orni-
tholoeist, Willlam H. Phelps, a Caracas busi-
nessman, and by his skilled son, Billy Phelps,
Jr. Others who have reached the top were
members of an expedition from the American
Museum of Natural History, New York, ond
a few hardy jndividoals.

The aviator Hmmy Angel (page 657) and
i wife. Marie, and Guostave Heny crush-
lended in the boulder-strewn awamp oo the
mest top in 1937, None, hiweyer, reached
Angel Falls from the top or through the
Chomimn canson almost a mile below,

Thouzands of veirs of erosion haove dug
out huge crevices and fissures over the flat
sprface of the giant mesa of Auvin-tepul,
minking it Impossible to travel far.  These deep

crevices serve as a calchall for heavy rain.

At one point this water bursis oul a few
feet below the canyon rim into a waterfall of
such proportions that it i= no wonder Jimmy
Angel was astounded when he first saw the
fulls which now bear his name. That was in
1935,

Not yntil the nutumn of 1948 was the prob-
lem of how to gel into the canvon solved, ]
wiet Alejandro Laime, n Latvian who had been
roving around the (ran Sabana for several
vears, He offered 1o act as guide to the falls,

Later a talk with bush pilot Sam Fales
brought the suggestion that Laime take In-
dinng into the jungle to the north end of
the gignt mountain and clear ooe of the litle
spvannas near there os 4 suitable landing place
fur 4 small plane. In that way, we hoped,
wie comld cut out tedious weels of going hiv
ctirtora  (dumoul) on the rapids-strewn rivers
and days of hacking through jungle with
machetes,

A DC-3 could tnke us into Uruyen at the
sotth end of Auvin-tepul, and we coukld then
be shuttled, one or two ol a time, to the pd-
vanced airstrip,  There Laime and the Indians
could be wniting for us with enough curiaras
to take us into the canyon and to the falls,

Laime went Back into the jungle, and this
spring. we stnt him word (o gel the airstrip
cut.  April 23, 1940, was =t as the diate of
take-off from Caracns

Heetie Last Days

The lust few davs were hectic.  There were
last-minute conferences with the Veneroelan
Government’s  Minister of  Communications
about the radio and radioman going with us;
there were purchnses of cases of dehyvilmited
foods apd camping equipment. L[here was
the assembling of waterproolipg, jungle bham-
mocks. snakehite kits, irst-aid Kits, compasses,
machetes, rope, ammunition and guns, fash-
lights-—a hundred other things

®5ep, I the Nammowar Grooarmic Macarisr:
“Caracas, Crulle of the Libermtor,” by Lais- Muarnden,
Apedl, 1930; 1 Kefit Howse In g Junpgle,” by Anne
Bamey Langley, Yanuary, V05 "earoey by Jungle
Hiver= b ithe Home of the Cockof-the-Rock.” Na
viermiher, 1935 and “1n Humboldts Wake" Novernlwr
P50, bith by Ernest G Holt: *Throueh Brastl 1o the
Somrml) of Mount Rommas,” by G H. H, Tate, Mo-
vember., 1240,
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Here in Jungle Fn:l:uﬂﬂl of E.'mlm Venezuels Roars the Wnrhf’:t Hﬂml Wateriall

This wildl ares smuth of the Ornoco River may be peached by plmr
;J:qntm: irum ihere overland 1o the cotaract on the sorth side of
umhm ber party were the first explorers from outside 1o accomptis I:|-|:

The radio wis repaired, Perry Lowrey, the
had arrived, and the airstrip had

etirinesr,
been located by our scout plane.
Flight ta the New Airstrip Abandoned

{hur hopes were dashed soon after break-
fast, however, when we Jooked toward the
Tndian hut and saw Alejandr Laime walking
toward us!  He aml his Tndinns had padidled
in during the nl;[hL Lucking any further
messnge  from uws, they  had taken it for
granted we bl tul'mtl back.

There was ni ﬂl]ﬂhﬂlnﬂl: now in out shuls
iling up to the new airstrp, for the Indians
would Eu tor praekedle on back.  After a long

l the natural wirsirfp at Uruvén,
1 Hs: petilnus seramble. The

t (pape 6353,

powwow we decided to scrap the ifdea of vsing
the advanced airstrip, amd o go along with
the Indians, provided Laime could induce
Alejo Calcaio, their chief, to let them make
anather trip o the gorge.

Ernie Rnee took our newenmer, the surveyor
(pages 667, 684, and 6001, down to our swim-
ming hole for a dip belore dinper.  Gdmez
made contact with Ciudad Bolivar and with

Sinta Elena and told them we wonld soon

be on the move (page 685).

Neat morning we packed early, expecting
the Iulians, hu:t they didn't show up. Laime
came back alone from the chicl’s camp later
in the day and told os there was a celeliration
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fiti2 The National
under way for the returning Dodians and we
would just have toowait i ool We were
irked at the deliov, but there was nothing we
could do,

Cwier the evening camphire Lalme told us
about dineers we might encounter on our
journey, He cautioned us apgainst getting up
at night without first ashing o light on the
ground, In the jungle, he said, there were
huge tarantulas and an occasional snake, He
had seen many hills of sefndicuatres, large
ants, the sting of which causes n 24-hour fever.

Ui the savannas, he said, there were many
tapirs, deer, and other small animals, and
he had seen one jaguar. The Indians had re-
portéd finding remaine of pigs another iagoar
hod eaten.

Pigging ur Fleas

Az Laime sat doubled up by our campfire,
he was dizging out of his feet niguas, small
burrowing fleas, the females of which lud ini-
bedderd themselves deep in callogsed spots.
He first tnok-a tagor blade to make an X over
the spot; then, with o sharp-pointed stick, he
worked around the flea amd its aftendant eez
sack and deftly lifted them ourt,

Not until noon Tuesday did we get away
from Uruvén amnd start the 10-mile hike
toward San Rafael de Acanan, on the Acanin
River. The Indiins came early in the mirn-
me with their families; but stmply sat aroond
camp  without showing any  intention of
miving.

Finally, avound noon, theyv got up, packed
everyihing in their backpacks, and started
down the trail that led to the jungle. Helping
me carty my camerns and equipment wis a
O-year-uhd bov, Jacinto.

The trail In-u:'t through jungle and savannis,
I didn’t think we coulel make it to the Rin
Atanin in one afternoon, but, we fmally did,
The savannas had many little grass orchids
of ‘blue, purple, and pink, dnd everywhere
were litle white star prass flowers, Al three
of the rivers we crossed we paused for five-
minule rests {(page 672),

Around dosk we walked inlo the kitchen
of the chiel of the Camaracotos, Alejo
Calcafio, where the fiesta for the retuming
Indians was still going on| (page 684).

Near the river's edge was o large prass-
covereil sguare shack, open all around, and
large enough to accommadiie s all Tt was
dark by the time we reached there. Our
bearers strageled in, une by one.

Since our Todinng were not able to bring
all our gear in one logd, we had o wair at
San Rafael de Acanin another duy while they
went back to Uruven for phe resi.

Charlie Baughan.

Geographic Magazine

The next morning we were all up by 5.
Niw all our gear had to be tepacked into
the four dupouts on the rocks hL]uw S
Rafael de Acanin. We belped curey the
equipment down, for we were impatient to
b on the river and on our way,

Most of the women and children of the
Indians going with us had come down to see
us off, They gave us pineapples nnd preen
bananzs, and we gave them comhbs, towels,
anvthing we cobld spare, in return, 1 was
happy to see that old Reva, an Tndian elder,
anid T::ﬂe Jacinto were going along: with us

Alejon Caleafio also nﬂittﬂ-d an  Indian
winnan: to go along, was Juanitn, wife
of a lf-year-ald Indian in our crew {page
663). Sabue told us she had had three hus-
bands before this one,

The dugouts were filled th the brim with
our equipment, cartons of fedwd, cantesns, fresh
pineapples, bananas, insect repellent, comerns,
bows and arrows, fishing tackle, am! huge
toumds of cassava bread, Besides that, the
Indians brought severnl chunks of fried pork
tied on strings and hung over the sides.

Al lust we stepped gingerly into whiat small
spmce was left for us, and shoved off the rocks.
There were shouted good-byes and hand-
waving until we turned o bend in the Acandn.

We were finully on our way to Angel Falls
—not the way we planned to go, but definitely
hendeil in the —dght direction, and moving.
There were ove of us and ten of the Indians
—15 in all, counting little Jacinto.

It was wonderiul to be on the river. The
water wis ool and black-looking, and the
klop-klop of the paddles as they hit the sides
of the dugouts was somebiow cheerful,

Late in the afternoon we were thrilled 1o
hear a DC-3 heading down the river on the
lookout for us.. 11 wns o vaca plane piloted,
we knew, by either Capt. Art Jones or Capt.
 The plane made several
pusses over us, and [ stood up in the dugout
with nrms overhead, prize-fighter fashion, and
witved we were all right.

A Wet Night in a Stifling Flut

At 3:30 that afternoon we went ashore at
a qpot Laime and the Indians had chosen,
U'p the savanna from the river were several
little huts belonging to » relative of doe of
our Indinns, The occupants were not il home,
and we decided to stay there overnight,

Eain began before we had finished our
evening meal, wnd we dashed (or the buts in
a duwnpour. Sume were badly infested with
fleas, hut fortumately the one T was in had
tione.  The shack was stiflingly hot, and |

stood in the doorway for o Tong time 1o cool
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A Pilor's Seat from o Wrecked Plone Was the Pride of the Community Grass Flut

The ahimy mietid hadl boen salvared Irom a Fokker which had overshot the alistrp in 1930 b Lt 2
|.|!| il FE N LdREs - B eveE Skivdmie cl i ThLS'ETY WS im Fied i | iTIFS - T EEET -!_:il- {130 e BT 18 |||l| Tiis
witdbows.,  Each tumuily had o separste coanes ouint.  The sguace woven hasket on el begd Biolds broken
parces of cassava, the notives” main Juod ; gourds of Bt e made a1 red peppers stumal bedgde B Senitered

aherdt were lnw, carved betches glwomt O oches blgh and o (oot i 18 inches bing A platform in the cenier
of the hut was beaped with accows, blowpuns, and assoried reeds.  Outzide, water jugs hung from the eave:
ofl after our loog run aphill 0 the ran.  expected to go aoumd W omuch less tme.

The next moming we gol under way in a We dig ont 2 few cans of food nnd crockers
aiking drzele.  After a half-hodr ddwn-  jand started across the tradl o an unoccopied
strefim we had to stop ‘and portage aroond hut. Tt wis clean and spacious nnd hod a
lguana (Limrd) Rapids, bundle of dry wood inside;, We were soon

Eate in the dav Beave rams set in oapain,  hoddled around o fire, weinging out our wet
mid &t ome point, where the river mabies almost  socks and hanging them over the fire to dry
i complete loop, Laime sugprested we like 3 Wohile fintshing our luoch, we heard 1 plane
trail across the norrow bit of Lind and wait  The clouds hung low, and T hoped the pilot
or the dueouts, T would ke us 20 pmmuiles vrl or Chartie, wouldn 't ri=k hi= neck looking
to walk the distance, bt the dugouts wiould o us in the pertlous gap between  Auyin
neetl thrde hours to make the great clecle i tepid on the left and Macual llilui an the
we nll stoved .  Liphtened, they could be  right,
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end of our tarpaulin shelter. By the light
of the fire T caught up on my notes.

Ome nocturnal visitor was a beetle about an
inch and a half long. Most interesting thing
about him was his lighting system. He had
two lights dn froot, much like automohbile
headlights, which shone ahead with a phos-
phorescent beam, illuminating a circle Tully
vight inches in diameter.

Since it was raining rather bhard, T bung
my hommock wnder the tarpaulin shelter.
Ernie hacd his down by the river under a
palm  thatch, Perry, Laime, and Enrique
went back to the Indians’ hut on the trai

The next morning was Saturday—two weeks
since we hod started out on the expedition—
and we packed the dugouts in a steady rain.
The Acanin was rising rapidly. Ernie had
to maneuver & bit to get out of his hammock,
becuuse the river had risen several inches
during the night and the shelter was inun-
chated.

We chunged into different dugouts before
toking off, because both Ernie and 1 wanted
more fexibility in oor photographic work.
Each of us gl into one of the two smaller
clugrouts.

Mine was a tricky lttle craft. When I
tested my hands on the sides, my fingettips
were in the water. We were certain to ship
a few zallons while shooting rapids. 1 kept
a goyrd handy, amd when the water sloshed
around my nnkles 1 koew it was time to baoil
[prige BAR .

(Ol Reva and Manuel, a quiet, shy hoy.
came in my dugout and we took off (o get
pictures of the rest as they came around the
bend (pawe Gi0).

Within a few minutes we came to the
Carrno, the river which winds and turns
moddeningly’ but eventually flows past the
entrance (o the canyon of Auyvan-tepui.

An Indian "Rain, Rain, Go Away"

Ol Keva had a habit of rain-chasing. He
wonld nudee me, poiot to the min clond ahead,
and procecd to make “pto, pto”’ sounds, toss-
ing his head sidewise on each “ptu.”  That
Wils sup to chase away the rnin spirits,
Chice 1 got the idea, 1 joined in, and Reva
raared with ughter.

Chie of our Indians, a marndficent physical
specimen, intrigued Emie and me, He was
Rafael, the lo-year-old who had brought his
wife along. Ruaifael wore nothing the whole
trip but a red loincloth,

Juanita, hiz wife, probably sbout 25 years
old, was squnity and unbeautiful, according
to our standards, but efficient and certninly
an authority on each stream, rapid, and
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mountain,  She had a name for them all,

Jimnita sometimes wore her hair in two
braids, sometimes combed it out to flow over
her shoulders; but the whole efect, photo-
graphically, was spailed by the shopeless
dresses which the Capuchin missionaries hal
persuaded the women to wiénr,

Some earlier explorers (o this country had
reported these women wore no except the
strands of beads ground thelr necks, ankles,
amd wrists, and a beaded Gestring, 1 kept a
sharp lookout and discovers] they =till wore
the bead ensemble undernenth,

The flowers and flowering vines on the Rio
Carmao grew more beaotiful as we went along.
There was ane tree with wixlike blossoms that
smelled like ginger lilies and perfumed the
river for miles. Purple flowers hing every-
where. One vine hod interesting spravs of red
fronds like & rocster’s tail.

Onee we saw a group of “water dogs,” o
nutrias, cavorting in the stream abead, unfor-
tunitely out of camera vange. In the jungle
we saw a lonyg animal ‘with bushy 1ail and yel-
lowish head, probably a jaguanmdi, or “otter
ont."”

Through jungle growth we begun (o see
Uey-tepui, the saddlelike double-peaked moun.
tnin we must clrcle before again coming to
Auyan-tepui (page 661). The heavy rainiall
of the last few davs had made waterfalls
spring from every mountainside. ‘The rapids
gol progressively more Swift ond dangerdus,
and we usec up a lot of time io figuring How
o gl through them.

Nevertheless, we made excellent progress
that clay and successfully portaged arounid
Cuai Rapilds, a stretch of dangerous water.
Fven cautious Laime ppined we might get
the enfrunce of the Rio Churin the nest day
It we kept up our progress. Qur spirits rose,
for the Churim is the river which flows out
of the vanvon and leads 1o Angel Falls,

Having seen no planes that day, we con-
cluded that the rudio message of the night
before hid got around.  We cooked a huge
pot of sposhetti, dehydrated onions, garlic,
and corned beef, Enrigue'’s fuvorite dish, aned
sat around speculating on the distance vet 1o
gn, The Indians, in an adjacent hut, were
really neighborly amd passed us a platter of
golden-fried |J|.Il]:|1'.[ﬂﬂ5_ We returned the favor
by sending over a pan of spaghetti.

I turned in at 7, and {or the first time ook
off my outer clothing. Usanlly it was quite
cokl by nightfall, so that an extra sweater, a
windbreaker, and two blankets fell ot over
regrilar clothing.

This camp was not in.a savanna but merely
in 4 small clearing in the thick jungle, just
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g enough for the tiny huts the Trdians pat
up. There was no brivee in the jungle, and
it was hot and sultry. The moon was hatl-Tull,
and the soft light fltering down through the
junele growth waes beautiful.

I was pwakened in the might hy a driving
rain and by morning was @opking wel in my
hammock. We ate quickly and got started
in a light drigsle. 1 brushed my teeth
on the wav, washed my towel and socks,
antl stretched them on top of some broad
leaves which covered my camems #s 4
walerproofing.

My legs and arms; even my faoe, were still
bumpy and itchy fromt the sessions with the
Uruvién fejenes (page 657). They hadn't
hothered us much since we took to the river
antd they don’t bite after sundown. The men,
thoueh, had a grest deal of troobhle with the
feas, and every evening they searched for
them and for ticks.

At 8 we began the half-mile-long rapids and
shot them with a lot of excitement but no
spills. The min stopped and the gky cleared
somewhat so that we could see part of Uey-
tepul almost over us. We had 1o stop and
calk my dugout, which was leaking Ladly,

Weird Sounds in the Land of Waterfalls

All day we heard unseen rapicds and falls
rogriftg like onrushing trains. MNow and then,
through the clouds and the high trees on elther
side, we saw wilerfalls gushing down the sides
of Uey-tepud.

The sun eame cut in the middie of the dav,
and old Keva was happy aboul the sun. He
nuiged me, [mmwd to it amd then (o Uey-
wepul, and said: “Lo mismo." Then | under-
stood what Usv-tepul meant—Sun I'ulnun'r_nm

We ronnded Uee-tepui and suddenly, in the
distance, was the north side of Auyin-tepul,
the colorful rock and sheer cliffs <0 familiar
to me from the air, Reva began puffing in
earnest now with his rain-chasing sonids and
chanting and frowning ns he looked at Awyvan-
teprt.  The Indians. are superstitious about
the Churiin canvon we were =0 spon to enler,
and also nboot Drevil Mountain,

We saw a tapir in the afternoon, but it wis
swimniing on the other side of the river.
There were lots of batz. too, flving for short
distances, thén clinging wpside down to trees
honging oul Oover the river,

We had planned to stay overnight at a hut
Laime had built when he and the Indians
passed this way o month before on their trip
(0 clear the savanna. But when we asmmived
at the hut, we bad to leave in 4 hurry, The
pluce was nfested with Meass, and the boys
were covered as they stepped ashore,

The Natlonal Geographic Mapazine

Diwwnstream ansthier hall mile the Indinns
cut bushes and trees amd made a new camp
forus. They went back to stay af the old hut,
| think they actually liked to get fleas in their
feer. It gave them somethiog to do at nights
around the rampiine]

Our camp faced the northeast corner of
Auyan-tepui, looking like a mvsterious dark
fortress in the moonlight. Ermie and Perry
went for 4 ride in one of the dugouts and came
hiack with a T-pound fish which they said they
caught themselves. Pinned down, however,
they ndmitted they had been down 1o the Tn-
dinn camp WFH:n' the men came in from fishing,

The maring of red howler monkevs
awakened me at 5:30.* If there is anything
noisier than the jungle, T havent hesrd about
it, | had slept soundly, though, once 1 had
glven up the seurch fur an elusive bug in
my hammock.

We took off smrly from our camp on the
Rio Carrao and hall an hour later entered the
Churon River amd the witde mouth of the
gorge, which would narrow down into the
canyon leading to Angel Fulls, 1t was Muon.
doy, Muy 9,

While Perry wase frving fish for breakfast,
Enrigue sent out messages that at Jast we were
within sight of the entrance to the Churan
and hoped to enter the gorge that day,  After
many davs of rain, this morming began bright
and sunny—a gopd omen, 1 thought. Our
spirits, nfter dave of enforced cheerfulness,
were at gh pitch, and we sang our favorite
sangs.  The Indians seemed to enjoy hearing
us sing.

Indians Wear Red Pamnt To Ward OF Evil

They had come from their cimp with their
fuces p:lm'r.ﬁi with a deep-red paste, which they
get In the jungle, On the paddles mysterions-
looking signs were puinted in the same red,
The Indians were quiet and solemn, and small
wonder. They had never been in this CHIYO,
am the tales we had heard about the camyon
and the evil spirits inhabiting the jungles there
hud made good campfire tales many a night.
as interprelesd l,hrm:gh Sabns. The paste was
1o make them invisible to the spirits.

The beauty at the mouth of the Chorin is
a breath-taking sight, High jagued rims of
Auyin-tepui were all around us. One point
we named Jorge Wishington beciuse of the
definite. Washingtonlike profile in the rocks
along oné particalar rim,

I discovered this particular morning that T
wasn {50 immune to burrowing leps as I hoed
thought. I had developed itchy spots on the

® Sre "Monkey Folk" by William M. Mann, Na-
THENAL: GEmArIIC Magaer=e, May, 1938,
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Jungle Journey to the World's Highest Waterfall

hottoms ‘of my feet, and ot the first stop
Manuel found a twig from the n%ht kind of
bush, sharpened it, and dug ot foor of the
pesky things.

We had to stop every few minutes along
the Churdn while Laime and the Indians re-
connoilered 1o see if we could go farther by
dugout,  There were many shallow rapids to
pule through. In the deeper sirelches we all
paddled like mad agninst the turhulent swift
currents.  When Manuel poled, T rested my
paddle, wrote occasional notes, took n picture
orf two, changed film, dried clothing. or else
just rested my blistered paims,  The Httle
tdugout was very Lippy gnd had developed a
bad leak back on the Carran. 1 dipped con-
tinually with the pourd.

Muaking rather good time, we soon passed
the spot where Luiime had stopped when he
wns in a month ago, We were fortunate that
the rains hod set in, making the Churdn run
higher, 1t was possible to go farther by dug-
oul thin we had expected.

(Old Reva kept his lips pursed making hl_-i

Ypim, pm” stinds  constantly,  Manuel,
front of me, was openly feirful of the riw_l:_
He had a bunch of berbs which he would
hold aloft toward the stin, mumbling a sort of
chant.  All the TIndians were jittery about
entering the canvon, but our group laughed
and. sing and velled from dugout to dugont
until the tension lessened.

By noon the Churin was rupming rapidiy,
It was all we could do to make any progress
in its black, icy, foam-tlecked wnter. Rivulets
of pl:rf-mrﬂﬂnn were running down Minuel's
brown back. We took off our shoes aned rolled
up our trousers. and when we came to shallow
gpots we got out and hélped the dugoits
through,

The bunks were beginning to Jook mossy
There were many sand spots, and the =and
was of o fine quality and rose beige in color.
Leaves of the small shrubs and some of the
trees had pink undersides,  The trees leaning
over the banks were heavily mossed. Grass
grew in round, mushroom-shaped ¢lumps, even
in midstream.

Steipping Down (o the Final Dash

By 2 p. m. we could go no farther up the
Churin. The stream was oo swift and shal-
low. We pitched camp on a high bank and
sorted out our equipment and clothing, most
of which was to be left at this camp, We
would take only enough for the Inst dash o
the falls amnd only what we could carry on
the trail. The ten Indians would be Imnul'l.i-
loaded, and we each planned a backpack of
DUr oW,

083

The radio equipmeént, so vital on this last
unknown part of the trip, took three Tndians
alope, and  Perty's  surveving  equipment,
Ernie’s movie cameras, and my own foar
cameras and boxes of film and bulbs were
hezivy and bulky, Begdes, we had our food
wnd chmping equipment and several backpacks
of cassava for the Indians,

We shook out evervihing that wasn't des-
perately needed, for we knew every ounce
would count,  We hoped to make the trip in
to the falls and out in five or six days.

This camp. on a bend of the Churin directly
north of the fallz, was on an elevated spot
above roaring rapids. Evervthing we weren't
taking was placed under shelter of our little
palm-covered hut,

While the I'ndians were bullding it in the
alternoon the cry “Culebra!™ {snake) went
up,  However, nothing seemed to come of it
There was a tapir nesr by when we first
artived at the campsite, but he disappeared
down the bank,

Daring the camp building, little Jacint
came 1o me with a deep machete gash in one
of his fingers. 1 Blled the wound with sulfa-
thinzale cream and bownd it Hehtly,

Clur campfire conversation that night con.
sisted mostly of ulntion on the length of
the trip to the {u_lslPEc Laime thought it would
take two davs 1o gel in, depending upon our-
selves and how fnst we could make the triil.
We all agreed we would need about two days
there—Perry {or his calculations on the heighi
of the falls, Ernie to take movies, and T to
shoot stills, Then two davs out—a toral of
six days. We packed food for six davs, oo
maore, If it took longer, we planned to send
Indians out for more supplies,

The Indians were fussy the next morning
about the load. FEvervthing hiad to be re-
packed until they were finally satisned. After
a heavy min duriog the oight, we did not Jook
forwarel to the walk through the jungle, This
was the unknown part.

At aoon ‘we Stopped in the shelter of huge
rocks m a deep ravine where ice-cold water
tumbled down over deadiall and rocks with
the roar of a locomotive. We were wet and
weary after the moming's trek.

We had plodded hours om the trail throush
a drizzle, and the rains of the last few davs
hiad made swamps of savannas, quagmines of
soft leal mold. The green, mossy rocks and
logz were treacherously slick.

Strong vines caught At our feet and tripped
us mercilessly. Trees which we reached out
to grasp to regain our balunce disintegraterd
in our hands: they had been dead for years,
but eould not fnll because of the jungle vines



I|. | I'Il i
\ T e heed TN i |
i In Lo renny Len il sprend
the heef over 1t I T e T i'l
| A SAndwi I nodd cas=ava wilh
[LEl | (WAL [T sfe on 1 I
sl the Inchans eowdd g0 1arther on cassas

: B .
VIfngE s "|Z-':||l|.-'

e first long day on the trail | was
by weary o do o much ofter osssting Inm the
N setting butl tie my damp hammock up
M vhe taroanlin o mwl it it
iricgue had mnde contact with the operat
santa aur f[rat contact an two davs.
VWi certaimdy were relieved,  We were all wall
[hino P S0IE rignt, and we didnt wanl
nlanes ot leoking or s a2 they haid done
the Bio Carmo when we wore un eportend (o
It %5 cangerous flving in this area in go
wiekther, and I got intters when 1 heard m
urplane overbead looking for us in the kin

wiernther we had hoad Ene Bist fes

the morning. 1t seemed | [l oy '

L huran I O Lhi ISR B
| Fauid | MR | il I | i
[Toni W TNy Cuin i the | 0. N0

o m the T rail

Hrogress

1 1Y 5 {E1L] i
]
[EHE iV i’} [ i
L : i ' ¥l
.|||l| LEi =181 [P0 LT LOroted BT PR
q = 1 i . | : i i
hible cricks | i .:|J| NET L e Al wy
| PG LETAY GIUeeT SN O
I3 14T ' |'|'.!” L] "|"'.!

iiF (ol s ™ 1 B,

| = |
ni1r pbraly g .
vy £ LTTESSE Nnumera | LEERITs 1 | | I
El'r' MY WakleT i adlls | EOT® SRR 00T s I| = ||=|
water from these streams wias oy and. sweet

4 . I i 2 kK J i
L Attle [ERe-tasting, bl Lh# moment of
I TE=[ =] | |||l:_' | Ei L i il 1o e N ] (W]N
.. ¥ ] I i
i i Epl=] i | ek Bl
LI lunch ATofy wil

e e | |'|| | £ =AkInd



Ay Gomezr Reccives a Message, Rolael Is Ready To

I'he Indiene werr cagnr at Gt fo help operate th
b Cluidad Ballvas L.at homever, they becaumi
N ':l. |II |'_ .:_I|.|__ ™ i L I.I I I il !II I | :||_

dry. Laime insisted T take some sugar, and
| |'_!||| :'|-lr||':!: to derive somne TR ) (ANE] I
Ll w
progress,  He
His EHeTEY Nevver =& i1 {0 led I
end of a dav he was siill fresh
We knew that we
poial, hecause the cany
WEerE m -rr--'.'.'i:v_f

T II'||| =08 |

s oettine discouraged by our slow

-
Sty e PRl ! i
A LT LY RLAFTIT

il .--._--!' WIS

Wel'et ge1iing cloxse our

canvon walls on II-.I| jile
."LI.-| MACE, in A ':".l'.ll". ]

rounded corve aheid that | récog

nized fTom the aerl |I|:'|I|-:'I.I: h= | had taken
of the falls

n distance it couldn't have been very [l
b it wag o tortuoEsiy. slow
LRI OLT Wiy

Lanrishieles FLnriue an | exchanged prival

— =i

WET CENLUnes

copticences that ol
next Time we made 3 tnp

wonsded e over 8 o

nerete hehway )
he World's Highest Falls Sighieg

T I.I i i- '-"llll"'.ll ] ||||!I.‘I ':Il.r

And then, st
pr another st r, 0 chonit wistil L ibeniel, “The

irst view of the fall

We had rounded the cirve and thets
iistance, was oor goal. There's n
what 1t <id o our =pird We didn
fromt v e

uniric _rm,"nu"_-. to the World's Highest Waterfall

l'.'-.i

|"|||r|. r|.'L' H-:ul_'.'.'l.rll'.' fl'l‘.' £l

Reply

trange machine whlch wis ti sapecdithod: s e rub g

10 Eh ;-l.-'n'- '-'-ll!E'. '! il il

east side, and an outcropping of rock hid the
l[vwer part from view. Nevertheless, the sight
Wwas sfunmning,

SN OW W
W Wil
ichvised us to make wmip and =cout ahead the
next diy to see il ther witer place for
the camip

Little was done the rest of that piternoomn,
It was too wonderful to walk out on the rocks
of the Churun and raze. at the
a0 (lifferent from the
views | had had from a plang

[he Indians set o anather
the night. A wel W TN
inz of their macheles, the pounding of
in soft earth, and the whaeck-whe
cut down palms and eaves Tor a
roal . Soon we would have a bife and | coul
clothine., [ was stiff and sore [ron
teek., Moreover, 1 was bruiser] sined
soritched, and myv slacks were tom i
mithy 1rom CVET
e and tambling head{irst
“Rafael our Indian who wore nothing but o
brigcht-red lommcloth, came (o me Just alter we
Srrives) withh a b shash s thi ||- LTy O] |II'-

foot. 1 put sulfa cream in the wound  and

. R
_':r_'r Lere,

bt Laime wisely

|-;|_|"|.'l. LN |I|:|-;': _'_"'I':1.!-|:.'

= 4l lor gaine closer

Wil a4

-\.|I|r||I I|:|I

maiest e stehi § D=l

work maokineo

- o T
i '-llI!IllI.

2Ed

!I.I IIII-

= I._
az

e i ]
i

L T8 they

ok III - bl W

LTS 1
the long
||| o el |
raf e

| 1
into leaf mold

phices

SCOOLIE



"
r-
o
cm—
=
—

in
]
o

T
=
ol
ol
Ra
—-—
e
=
ol
S
=
T |
]
=
-
E
L
T
-

i
=
|

—

—
.

]

=

J

]
=

i

I

Tt

a
= -
et

——

=l
-
——
H
-
e
g
—
=

“The U" Swiminin'

:||I:'||I '.. e

LR

g1t
ATRTIAL

h the

T Jungle Wit

Fhoygeh ieleod Lis

waril Anieel

Fhe axplorer
Lhe firsl in da)

ik lings

L pelgd B
4 E Ih L
ITi |||

i
Cliiid

III|.'_|I
iillerel

Men

||-|' I||_'
e PEEETTEE A DERIVLITHS =

dlanics
‘el | |’ .
whiucn -t theel

sifter] tlasee fuiilat
) sticl

madde 1ram
the fuice of

1
jring

B ]
HNE 11 RET

Fn

!
Nammock

[ Fis

1|
'.I:;JII.

J i

graund

pupisaniling

".|r||

T ETTE R

Liring 1t (o

Fiy

AL

eiclierlain
-III

it




VRO O LA Yy & ___:. FE"5
G SNl A0N rOngitn ____._ B
[Pras M) m pasuEpd i

IHELELT [T EEEFL] vl i UAER
ay PajuMpaa] TEILERpU] 3] JEn
| Fj< I | _.._ |1 [FERELA | I
PEE] Ll | Il T R Ty
114 I 3
1 _.._ LEERFTIRAg i in _.___
i | S AN (RERES G P A
O Tl e N L ___._.. el k[l _____ ETIR]
Uy gy iy Pl Ry easemid
{RER WEE 2 o o . [y 1 _._". | |
I = Y. Jvr] sl et LHGL
i Fiii i [ __.. _ | .._._..__
P R L) EFLT __“_._ L) LA
il W v 1 didwr  wamasiva
i1l =i 0] IRl [T 1] |
ey Pafipa] e LR BREETLE GIL )
gy put] ® [Fl

SRR | LY JH | HELE)
& 2

JHEIT EE% AL R P I W [
pib pROfNy  epoa] AfERELIG P LYE
%% L g __..“. i LERRNARaE
HEE HEEE RSN LR TS

. | i |
i GERPs LI (N HREN § Fi| .__ L HIEL]
Iy ol .__._ 4418E 1 R Ty TLOLI TR
LY Q4] PRIEEA v g I i FEED |
TIE _____ ___..m jar 1 | HLE|
”...._. TRAIRE | gy S1e Lt [ Hisum

ST v vl | e |

TR il Ll 1

Hy 3 MO 4 1| A0 AN

pL

e oA r.._..__.:_— KR LI
.__..__._ _ .|__.|_.T._..__._ b _.__.“__._:._.“.-
._.__.._ r._.._..._._.._ ..__.:__:u_ .._LH



688

Perry taped it tightly. The Indinn woman,
too, came with smaller cuts on her hare feet,
and we gave her the ame treatment.

Fur all our weariness we staved up late that
night, We took our cups of tea from the
campifire and went to sit on rocks by the water,
As if on cue, an ornnge full moon came up
about 7 and turned the dark mass of the
canvon wall into half-lizht, with the falls a
shimmering silver streak down the middle.

Whatever hardships we had endured on the
trip this particular moment seemid o make
worth while, Perrv said we were about 1wo
miles awiy from the falls. Enrique sent out
our message that night telling those who were
listening that we were in sight of our goal

It waz noon on May 12 when 1 finally
climbed the last rock of the promontory in
fromt of the base of Angel Falls,

For hours we had been struggling over tre-
mendous rocks which had fallen off the top,
Almist a mile above us. We could hear the
moar of the falls, but could see nothing because
of the jungle growth.

Finally, around 11, T’ caught a alimpse of
the top of the fulls pouring off near the rim.
I plunged into the dense growth again and
climbed upward in that direction.

A Box Seat for Nature's Muster Spectacle

The rock promontory in {ront of the base
of the falls seemed to be made solely to ob-
serve the magnificen! spectacle before us.

Plunging through jagped rocks 4 few feel
below the canvon rim more than half & mile
ini the first unbroken drop roared the falls,
They deafened every other sound, and whirled
in spirals as the wind caught them and sent
them out over the valley below., Often they
swirled out to the rocks we were sitting on
and drenched us (pages 660, 667, 670-671,
and 682,

Behind the waterfall is 2 tremendous amphi-
theater, providing a spectacle beyond descrip-
tion, 5o far as | can learn, we were the first
to see this sight from the promontory.

The rocks overlooked mol only the falls but
the whole valléy up which we had come. We
could see the deeper green winding line of
the Churun and even the rocky little beach
ubonit two miles back where we had mude our
cCamp.

After one quick look Perry hurried off to
begin the big job of measuring the falls
Laime disappeared to help Perry in finding
spots for the base line. 1 sat [asclnated on
the: rock.

Old Revo =it cross-legged near by, his im-
passive [nte bent over o reed mat be was
making for me.

The National Geographic Magazine

Belore we had taken off from camp that
morning., the Indians had come to me all
painted with red paste.  They bronght a
smull piece of it and a mirror over to me
and asked if T would also “‘make mysell in-
visilbile to the spirits.” Obligingly T had
painted circles and diashes over my [ace,

Finally we took leave of our box sent omd
headed down in another direction to explore
the spcondary falls and the small river which
joins them to the Churin.

We sent out a specinl message that night on
the fransmitter. “Saludos” to Col. Jorge
Marcano, then Minister of Communications.
whio had been so helpful in this venture; to
Col, Frank Bender, who had flown us into
Ureyin at the beginning of the trip; 1o Cap-
tains Charlie Baughan, Art Jones, Sam Fales,
and John Olson, all of whom had contributed
to the succes of the expedition.

“Anvbody superstitious?”  Perrv  wanted
to know the mext momiog. It was Fridav,
May 13, Both Perry and Laime set off early
on the surveying job with enough Indians
1o cut a base line for his chain tape,

sSimee it looked too rainy for pictures when
they took off, 1 dawdled around . huxuri-
ating in the realization that we had achieved
our goal, With that achlevement there had
come a letdown and. after breakfast, for the
first time I went back to my hammock for
another couple of hours,

Friday the 13th Fairly Quict

Friday the 13th brought only two un-
toward incidents. A lurge stinging ant climbed
on one of my socks, but T got it off without
aetting hitten. At noon, o huge tarnntola
crawled to within striking distance of Enrique
ns he sal on the ground eating.

Laime and I saw the horrid thing at the
same lime as it came out of the fungle and
headed rapidly toward Enrigue, but Laime
was quicker and velled for Enrigue to get up,
Enrnque lilerally fuse from the ground in one
swoop, never spilling a drop of his soup.

After Laime had killed the tarantula with
g stick from the campfire, Enrigque put aside
his soup.  He'd lost his appetite, and T didn't
blame him. [ made & mental note to stop
woaring string sandals around the camg.

There was one more cay’s work for Perry,
measuring angles from every concelvable spit
in the canvon foor, Tt was ticklish bosiness
widing the swift Churun to get 1o the opposite
stefe with his beavy theotolite and all the ather
neECessary instrunients,

Messages of congratulation came in on
the morming broadeast time,  We semt om
word 1o bave the little airplane readvy at the ad-



Jungle Journey to the World's Highest Waterfa

vanced airstrip within two davs,
Muore than ever | realized how
valuable to the success of the
expedition was the radio equip-
ment. which ¢ould moke such
arrangements from as  isolaped
a spot 1% this wurld,™
Cin Sinaday, Muay 15, we were
up a3 and ready for the trek
of the camyon. It wis
e 8 birthday., While the [n
chans and Lamme were breaking
ciemp and packing evervthing in
the backpacks, 1 decided on the
nlan d mndé the day belore.
I told Lomme I was gaoing on
abead alone. | explained that
| wne so slow on the trail that
this would give me o head start,

Ill-.|

(Wl NL

AMone in the Jungle

| lefi camp blithely at 6, sure
i Lhe ktowlecite that the rest
o Bl waglld be along
withina few manotes.  The vl
wias nol too chffcult 1o follow,
nnd thi few times T did et lost
pomoment T would simply
muake g small drele and And the
lamed hushes,

L haied nod been owt more than
half an hour, however, when the
refdiEatom ol beme aline 1o the
frang e o meE  with
crishing lorce, The light drizzle
of TAIN wel leaves had me
kel o th -.|-:i.’._

How weird the jungle =temis
when there 12 nio one
arondd The sudden
antl crackles: the momentary
terror &t passing o lnir where
animals have bedded down:
the unmistnkable odor. [ won
clered §f the beasts were still
witching me through the underbrush. 1 hesi-
tnted to oo forward, and 1 didn't want w go
hack to joln the group LhAt madd I
whiere el

L wondered whalever tn the world had pos-
il I oul without o machete or
a kmile or somelng ! Finally, regsoning ovier
came termor.  Nothing visible moved except
i hird resembling o chicken and o few leards

Laime amnd Enrigue caught up with me &
litthe after 8, We were determined (o make
the main camp 0 one dav. bul
frankly gloomy at the prospects of my entue-
ance on the long trip Mthiugh  foopatiend
the time that would be wosted, Lagme
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Little Simonn Gets Her Pudtails Braided

Indians’ hair was lone and black, # wus not coarse bul
The swonwn and chilileen were bsually busy combin
i by visiled the caimp al Lroyven Lo nod pin
thein delighted them, Clednly b their hibibes, they
Levam gt Ly

deresd] that we would tnke five minulés: ench
e 10r a0 rest periosd

he Jlast lew hours were sheer {orture for
me, [ kepl getling slower dnd slower. How
Lnrigue and Ladme kept such a pace [ simply
sei, ©hey would patlently wait for
me at the more difbcolt places, and often, at o
riverhank, shout encouragement or point oul
the safest rocks or logs 1o [asE over,

somehow we made the main camp late m
Lhe afternoon. | have a dim memory of the
last hours, 1the fording of the last strenam, tha
List bog to drag my walerlopeged junele hoots
through, the last wet, slippery log climd
fnally, volces in the distance,

coatg bl 't



(10 The National Geongraphic Maenzine

Fires Were Lidhted Every Night To Dry Out the Travelers' Clothing

Here ' Lowrew, The surveyar, right, hus his shoes spepended directly over (e hlare. Movie camperaman
Emest K1 ra1 s ITEn PnlEciLieE LedHmiee I the \ rDdddeid S iy ol © andnnkrEEl el iy Ak rpnckro Lok
I chet, b il | g Tor 1l . | TN
Campl! 1 dropped my pack, hunted out  (or the last night he winid howlhed and the
1% il 1011} |!||| |||| {FL :||'.'.|'|_ AR ||_ .i;l-'l reed | I.I L] Iil-l-|:_-.l |.|| :'I 1LIET .i:': L L L =
||-.-|.|- i the Chirtin 1o wash off the | STl SOARLITE Wel hefore we ever went to sleep,

feats mne] bitts baark, mivae, and earth. ‘This e soon as the red and cream, plane wis

Hdme the ey watler was 1o mouch | went nottedd In the air the next mornine, we carried

back to campand hune my hbammock, coawled  everytiing up to the strip | fere were last
it the damp blanket=, and wrestled with thi prifibte. dtures to snAan and reereliul leave-

. |
: ;
| [ |||'. l |I!||5 s ARy of SlUfF go

chill that had enveloped me. Later, though, (akings ol
I huee alomusum T ol thick steaming soup I TEeTiil II||l'_';'-! clro Laime, who was gomnge bhck
i a4 cup of tea worked miracles i Uiruyven with them

Gottime out the rest of Lthe way wits easy, I'here were affectionnte farewells to Tuanitn,
The Churin had risen very high during the the Indian woman who had s competenitly
last few miny davs and the dugowts rode  done her work on the trip. In my pocket |
gasily., It was downstream all the way now, had a iong list of things to buy in Ciadad

throwigh the Churtan in the canvon and out  Bollvar tor the Indmns, 1 would send these

the Bio Carrao to where the pew airstrip was, Dack to them Dy palot Som Fides

THhe sun came oul, and wie sared with apwe at Perry, after hours of bgurimg angles, zenith

the ey waterfalls comiing off the messae distinees, lus slopes, ami whit not, came up
[he Indigns made o bhut fof us in whil ‘we with 2,648 [eet for the mmn drop of Angel

kreew would be our last compoop thas venture,  Falls. Counting in the jower (o, the vertica

hey had broveht Bess over from thelr camp drop 15 & todal of 53.212 les o 00 rouht pow

it we endured them. Enowil o owaondled T it ey Lhe world s highaesi



Sno-Cats Mechanize Oregon Snow Survey
By Axprew H. Browx

Hiusivations by National Geegraphic Photographer Tohn E. Fletcher

£ ATER is wealth in the West,” de-

i&p‘ clared B. A Work, supervisor of

Western States snow surveys, ' Amd

from the Rockies nearly o the Pacific most, of
our waler comes from mountain soow.™

Through the open winidows of Work's office
in Medford, Oregon, we gazed poross miles of
budding pear trees to the white crest of the
Cnscade Kange, Birds sang and spoondd in
the warm sun, The date was Aarch 18

Yet next day we'd have to choke off spring
fevor and tiern back our mentnl clocks to
winter. We must pull on Jong underwear,
thick socks, and wool shirts, and set out to
buck those high-country snows at the season
of their greatest depth,

We were going to try to travel in over-snow
vehicles the length of the Oregon Cascardes—
the first journev of its kind.

Lean and limber R, A, (Arch) Wark
wonld be our leader. Arch = o senior rriga-
tian engineer of the U, 5. Department of Agri-
culiure’s Soil Conservation Service. His job
is snow water, from clowd to consumer,

For four vesars Work had been wsing an
ingendous track-ski-and-pontoon snow <lod, the
Tucker Sno-Cat, {or snow-meagsuring jaunts
inip the mountams (page &%0). Un this long
trip he planned to test the feasthility of [urther
mechanizing snow-sarvey worl, He hoped to
prove that doing the job by Sno-Cat would
be spoedier gnd less costly than by ski and
snowshoe,

Snow Waters Fields, Mupkes Power

Arch waved toward the frosted hills,
"There'd be no {ruit here in Rogue River
“alley without that snow,” he said, “Cwr
rich orchards are all irrigated. It's the =ame
story in hundreds of western valleys.®

“Electricity, too,” glincing at the Hght bulh
over s desk, “would cost a lot more if snow-
melt water from those peaks didn't spin tur-
bines to give us “juice” at fair cost”

Work explained that in eleven Mountain
and Pacific States more than [our-hiths of
all the irrigation water flows from upland
witersheds (page 7060).  In Utah, for instance,
the 20 percent of the State's aren above 7,000
feet elevation contributes from 70 to 80 per-
cenit of the total punall,  Most of the water is
rielted =pow,

This situation makes practical acocurate
iorecasting of siream fow Ea.sﬂ:l LI IeASUTe-

6ol

ments of the snow depth anid water content.

In the vard outside Work's nifice mien wire
!J]'Hng ﬁlmpmj, hags, tools, and trunks of (ood
mto twio orange Tucker Sno-Cats and their
trailers. . These were the nipged motorized
slods we counted on 1o haul our seven-man
party the 300-ples miles from near the Cali-
fornin border to the vicinity of the Columbin
River (map, page 695).

Operation Sno-Cat Cascade was a  joint
praject of the 7. 8. Soll Conzervation Service
and the Orepon Agricultural Experiment Sta-
tion. Arch Work had invited the National
Geographic Society to take part in what prom-
ised to be a spéctacular journev. That's why
Jack Fletcher, National Geographic photogra-
pher, and T were an hamd at Medford,

“I) Day™ Arrives

Snow was falling as we rode to the jump-
off point at Cireen wrln;g;i Summit,  Draffodils
amd crocuses were blooming in valley door-
yards, but up on the puss snow lay three feet

diegrpr.
Staffl. = men of Medford's radio  station,
KY]JC, recorded our departure. Then our

two Soo-Cats chugged away up the forest
path, pulling their heavy- Inden trailers. Look-
ing back, we could ses l:hEE:r'r.' Hal Newhouse,
the announcer, still chattering into his micro-
phone,

Arch Work’s smaller Sno-Cat led the way.
With Arch rode photographer Jack Fletcher.

Jockey of the second Cat was  Jaspet
Tucker. voungest son of the vehicle's inventor
and builder, Emmitt Tucker, Jasper's Sno-
Cat held five people comlortably,  Beside
Jasper sat Robert ¥, Branstead, viseal infor-
mation specinlist of the Soil Conservation Serv-
fce,  Bob was ussistant director of the ex-
pedition and itz skilled cook (page 699).

First Visitors in Ten Weeks

In the second seal Dr. Harvey Woods and
Gaaeton Sturdevant swaved with the Cat.  Dr,
Woods, from Ashland, Oregon, wos medic for
Lhe journey, Caeton Stordevant, timberman,
miner, pranist, engineer, and prespector, cami
as snow survevor for the Oregon Experiment
Station, | stretched out in the rear seat,

Our break-in pun o that first day took us

* Ser "Nattve Sons Rambles in Chregon,™ Tw Amos
Borg, Namoxal Geoowarmne Macaciwe, Februaty,
LS
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Through o “Santa Claus Chimney,” Survevors Enter 8 Snow-buried Field Cabin
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With Charis and Graphs He Follows Snow's Course [rom Cloud 1o Consumer

Irrirntion engineer W, T, Frost shows the authpr how smow measurements @ve valley lermess advanc
mitice of summer’s walit s Noxt day Cgeratlon 0 Cil Cascode st aut ano itz three-yweek top Iy

nightly tacho ialks with the party, Mr Foost frelaved] instroctkons amd  pecesved anow {m

30 miles through deep forest o Fish lake. Grent red and Dounselas firs soared J00 féel
¥

We stopied avernleht at Georeer Rowden™  above our vehicles as we wound along the tradl
house, Snake-hipped George guards two irr-  next morning bound for Iake of the Wooils

eation reservoirs and measures two snow  The majesty, the utter silenve and peace, of

cotirses,  He had been “outsice once "~=||'|:|:.' thee snow-muffied wilderness :-""'."*""'-':- L
ot skis. but Glemnn Rowden and S-vear-old  deeply

som Bucky were haoppy to greet their first Major stretches of our whole moute low T
visitors in 10 weeks. the Columbia Eiver led through shrgin wao
Voung Bucky told us of hig pet deer that  londs, most of them in national forests
witlked into the kitchen and begged at ihe George Boslev, Lake of the Woods resor
bhread b Buck’s [ather hauled thy Lalsy caretoker and o !'.I:E-.ril'.ll' OW  =UTVEYIH
into Flsh Loke on o tobopean when he was  served us stzzling-hot dopghnuts fried in bear
I

They kepd ridck ol the m- L He showed us the paath to Ui olher

one month ob :
fant’s weirght by hangine him by bis shirt  end of the lake where his only neighbors liverd

from the snow-sampling scale. Fhe voung couple, Edward and Lee Morse




Winter's Saow Survevors 1in the Cascades Plumb Next Summer’s evidation Waters



were “at home.” Ed gunrds 93  summer
cabins, They were crenking under the hurden
of 23 daye" plmost continuous snowiall!

Ed obligingly ¢limbed on skis to the ridge-
pale of one of the half-buried cabins as Jack
snapped a picture.  Just then Ed's wife called
that coffee wns ready.  Ed nonchalantly skied
diswn the steep roof. e wanted his coffed
it

Lesson in Snow Surveying

At the Lake of the Wonds snow course Jack
andd 1 took our first lesson in snow surveying.
In the following weeks we all took turns at it

“Snow survevors,” Arch explained, “are as
fussy about placing snow courses as a gariden
clubber planting rare bulbs.  We locate ‘em
abave the level of winter melting, naturally,
anid preferably in forest clearings.”

A steel pole topped with a vellow sgn
marked each emid of the course. There were
cleven statlons (or sampling spots) at 100-
foot intervals.  Sampling stations average 10
o 13 10 a4 course.

Crieton  screwed]  {ogether three hollow
aluminum cvlinders. When he drove the
slotted tube through the ftnow 1o the ground,
it showed the exact depth by inch lines on
the side.

The tube picked up a core of snow, lsing
a small spring scale, Goeton compared the
weight of the empty cylinder and the weight
of tube-plus-snow. A simple conversion gave
him the exact water content of the saow at
cach sampiling spot {(opposite page}.

The standard kit contains six tube =ectinns
thut permit gavging snow to a depth of 15
feet, In areas of heaviest fall 20 feet of
tubing often is needed !

Gneton deftly juggled the tobe in what 1
called the Ritual Dance of the Snow Surveyor.

“sSample number seven: Snow depth foor
two point zero, Core three six point zera,
Full weight three three point zero,” Gaeton
cilled off the myvstic numbiers to redorder Bob
Bransteard. ““Water content one two puoint
two five inches: ground frozen”

Keports Sent by Radio

We had a nightly short-wave radio schedule
with W. T, { Jack) Frost, head of Chregon snow
surveys, at his office i Mediord {page 093 ).
Each dov’s spow measurements were reporietd
the same evening. Integrnted with many other
records, these figures pave the basis for the
Apeil 1 water runofl forecast for Oregon.
That’s the mosi mportant forecast of the
vear. By April, water users have o know
how fnuch of the priceless Muid will be avail-
able during the coming summer,

Furrowing our wav among tuddy-barked
ponderosn  pines, we regched the south en-
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Soow Survevors Troced a 573-mile Route
Along the Spine of the Oregon Cascades

T test snowmoldles [or thls work, Chperution Snu-
Cat Cascade rmmbled south-io-north on the first com-
pletely mechanisnd snow sutvey. Hoowy spring iliz-
purtls slowed progress, latet contributed 1o dizpstrous
Cohimbdi Valles foodd {page 710, The patly crossed
Crater Lake Natjonnl Park and zkinted white cones
of Mounts Jefferson, atd Hood, Lthe latier Oregon’s
highest pesk and hesrt ol o populse skfing area,

h-.m?.-: ropad to Crater Lake National Fark
the next afternoon.

Men waved at us from a staff car and n
trick. It was i welcoming proup from park
beadruarters,
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Wlouniamm Snow, Thunders Down the
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Evergreen Doudhs Thrust Through the Snow Walls of Bob Branstead’'s “Kitchen"

[n cump near Walchman Junetion, the cook peepares dinnee in stalnless stee]l pot=.  Hb threg-harng
|_'_.|.._ .;-I -'|||I| s .:- Fr LT {r= | ;I'I i It '“. -'”'l_: '||l_ '_II::|_ . ||--. i b III 1 | S | iil ||. I- ||I|_' i ||:|- T TEN |:.|
rrvedl . thining rooIm "-'.lrl.' rantn, and drmom [MEEE & i Some of Lh arty sHrelched ous in SICTINTET

hogs on the snow | others slepl mm Soo-Lal Bradles

‘How's Leo  Borah?™  assistant  superin-  bogged down this way (“She's high contered!
tendent Tom C. Parker asked mo [ knew  was our phrase for i), there was nothing to
Borah at Bryce and fion National Farks in fo but dig them out, Chre hitnds grew gnarled
aouthern Utah and, lnter, here at Crater Lake  and calloused,
when he was writipe NATioNAL GROGRAH T When we were plumb tockered nnd rested
stories on Lhide dgreas b 'IILI'I'-.':'[ I!-L' STICE QY BV 'I""-'-u'l- pasing Fi it 'IIII.I.
retired. prinned ond =oid

|IF|:_l-r :ITII'i e FELTIADEF |'|_l.|||' {illert <R !l'l:-l.i|'|r_" hovs, we're not i',i|-._.-5|_:-|E o
offered] us lodeings at the park hise backs fust for fun We're helning some

‘We'rdl rather not drive up the plowed road, farmer grow Lthe nght crops with the water
\rch told Parker, “Well climb to the rin hell get. And the reporis we send in mas
bv the Yawkev Road. With the snow thiz  Kevp some Maln Street hghted on Saturdas
deep U1 b three or four hours heélote we airht. ™
pet  there. Headlights and flashlights illuminated onr
Gl strupeles when we used a tow bar and
lengths of cable. It was 10 o'clock at night
indd the storm still hewled. We had to back-

] . e o Lbe -"-|'.'|'_| ||.r- and rat L0
saow by the ton flew off our hig steel scoops ck to the plowed .road ‘and rattle tp

s we fourht to kees D the Cats movine. " Ser. In the Naronal nl.u! WAL FEL Manasise, by
(n =teep slopes the Sno-Clats duge in until Lea A, Boraly: "Uregon Fipds Sew Riches" Dieeem
e I'El H LIPS L L 1= G M1 BRLE twer, 1945, nmdl “Lituh |..|"".! | b Wyl armd YWalem,™

they rested on  their bellies. When they  Mayv, 1906,

ol three, but 33, hours Hiter we admitted

icked by blinding blizzard—and the
Yawkey Road. In the interval, we shoveled!

weE Witle
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Sno-Cars Mechanize Oregon Snow Survey

Easter Sunday began with warm, bright
weather that packed the trail.  We sped
through close-tunked pine trees up switch-
hacks to Windign Pnss. There we crossed
into the watershed of the Deschutes River.
Water divertedd from that “siream irrigntes
grain and cattle country east of the Cascades.

At Crescent Lake, we reveled in the luxury
of sheets and hot baths, Next day we rambled
on past Odell Lake to Davis Lake, There
a black jumbled lava flow looks as if it had
cooled Tast week instead of two thouwsand
VIS Ggo,

The Cascade Range is largely lava-built.
Forests and meadows cloak slopes and sum-
mits once seared by streams of Tiguid fre and
pelted with ash and flving rock. “Pommy”
{pUm1n_-‘,| deseri and ﬁla;g_hku lavn flows testify
i volcanic activity thil once mged fram
California to the Canadinn border.

In porous volcanic formations water does

strange things. Brimful rivers shrink in a
lew miles to shallow trickles. Contrariwise,
clear cold streams burst full-volumed from
the ground in bubbling springs.

W passed Wickiup Reservoir, a man-made
lnke. Tt lost, we learned, 1,000 acre-feet of
water a dav l.hmuj.!;h sievelike lava banks that
seemed sound when the dam was huilt, Major
leaks have since been plugged.

The night of March 29 we made early ¢amp
in a: holiday mood at Browns Creek cabin,
the halfway mark on our route, Bob was
frving steaks: when visitors appeared, rolling
up 1o the door in an ex-Army weasel,

“Why, vou ormery ole polecat, vou!™ Arch
greeted long-time friend Bill Childreth, With
him rodde Bill Detin, . They'l been mepsuring
atream flow and a snow course at isolated
Waldo Lake, |

After supper Bill Childreth and Arch fell
to varming about shared adventures.

“Remember, Arch, that trip we were really
tired?" Bill asked.

Arch grinned and nodded.

“Arch and T'd had a rupged day, pretty
clase to 25 miles on skis)" Bill recalled. “We

found our cabin late, grabbed a bite, and
tumbled into our sleeping hags like steers
felled with a ¢lub.

Robbed by Father Tume

“Later 1 woke. It was just dim dawn, s
| rolleéd over for a few minutes more. A
while later 1 cracked an eve again, Tt seemed
darker. Well, 1 thought. elouds must 've rome
up. Finally we both woke, Bright moming
sumshine wis p-beamin’ down,

“Whett we gt to town that afternoon, we
noticedd a calendir in a store window, It
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said ‘February B." We just looked a1 each
other. I knew we'tl measured the snow course
on the oth,

“Suddenly the truth struck us.
light 1'd seen was sunset Hghi!
had slept through a whole day,”

Just aut of Browns Creek the nut locking
the left pontoon to the axle on Arch's Cat
dropped off. This mishap cost us a day. the
only serious mechanical delay on the trip.
Arch and Jasper had to go 50 miles northeast
to Bend to have the axle repaired.

Gleaming Summits Pierce the Sky

All April Fool's Day splendid scenery
fiowed past us in @ glorious panorima. We
pushed up into the heart of great moyntains:
the broad come of Bachelor Butie, (he steep
peak of South Sister, and jumbled crags of
Broker Top, Glesming sumnuia lifted high
above tree line.

We circled Elk Lake, a perfect Christmas
card scene complete with snowv pines and
half-buried cabins. At Devils Pass we clawed
up a steep snow gully under beetling black
cliffs. Huge houlders seemed ready to plunge
down on us at a touch,

At ovur Soda Creek camp snow was oo
deep to dig through. Arch lnid green logs
and  built the Are on them. Ewven s, by
morning ‘the fire and hot coals had melted
& round hole eight feet deep.

Log fires at our sky camps warmed us and
dried our wel clothing, Bob cookstl on two
gasoling stoves. with a total of five bumers
(page 699). Wond fires also helped with
melling =now. At several camps there was
no open stream of pond.  We had to melt
snow, a slow and exasperating procedure, not
only to get water for dishwoshing but even
tor fill canteens.

It was ironical to be almost buried m
frozen water—and not be able to spare enoush
of the precious melted Hguid to brush ouor
et hy !

Friday, April 2, we pushed dizzily up, up.
and up among peaks and clouds that fought
hack with blinding snow and moaning winds.
Ten minutes oul of Soda Creek, Arch stopperd
his Cat on a steep side hill. Like & combat
connmaneler, be swepl his arm forward over
his head in 4 [amillar gesture. 1t meant:
“Send up one wave of shovelers!”

Late that alternoon, after measuring the
Dutchman  Flat snow course, we smacked
into a bit of going as vidious 48 anvthing
we hil.

Twisting arcuned the base of Ball Hutte,
Jasper twirled the stiff steering wheel until
sweal beaded his brow, We seesawed along,

That ‘diwn’
Arch aml 1
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poles, one of them was gone. Where it had
been was o round hole.  Arch peered down
this window in the snow floor—and saw Cliff
Lake a thousind feet almost straight down !
He swallowed hard and trod mighty gently
back to solid rmock.

All unsuspecting, he'd casually walked out
on & thin Snow cornice tverhanging a sheer
drip nearly as high as the Empire State
Building. ILater. Arch showed us a movie
serience of the forest far below taken right
throuegh the hole!

U'p the icy slope of Ruddy HIll we dug a
1,0G0-font ditch for the Cats, blusted the
while by hard, stinging snow (page 7017, We
measured the Olallie Lake snow course and
reached the Forest Service guard station at
the north end of the lake ns the storm quit.
Sunset gilded the forest,

That was our last night away from civiliz-
tion. We feasted on thick stenks and fed
huge logs into the freplace. After supper,
lusty voices lifted in loud but tortured har-
mimy.  Some prankster stuffed shoes, chunks
of wood, empty Jars, and wet =wks into our
sleeping hags.

sunrise came cdm and clear on April 7.
To the south mighty Momt Jefferson doffed
a clond cap from its 10495:-foot  cone.
Framed, hy pines, the white frozen lake, and
blue sky Jefferson symbolized the beauty and
splendor of this wild counfry,

Bob Thomlinson, special events commen-
witor of Portland’s radio station. KGW, was
at the Wapinitin Highway crossing to greet
us as we n{?prmrhnr Mount Hewsd.

"We've been here a few minutes.” he said.
( We had estimated our scheduled arrival time
by radio the night before.) “We knew Arch
Work would make it on tine."

I cought Arch covering 4 wry smile with
hi= hand. By our criginal Itinerary we were
six days lote already!

In the lusury of Timberline Lodge on
Muount Hood we relaxed for i dav. Up from
Portland to visit with us came N, J. Penick,
forest supervisor of the Mount Hood National
Forest; 1. (. Jolley, assistant supervisor:
ranger |. P. Langdon; and fire guard James. ],
Ralph, With them was Bob Henderson,
assistant to the director of the Oregon Ex-
periment Station.  Bob fnished the trip with
s,

Ranger Defines a Raohid Skicr

Meount Hood is the West's mast populous
ski resort for the area exploited. The Forest
Service snd the Ski Patral find Jost skiers
anel haul casualties to the doctor.

District ranger Liungdon defined a rabid

The Nattonal []cugrup!ﬂr ]"h];‘.g;:;.n:[nq:

skier for us: “We heard that a skier was
helpless up on the peak with a leg fracture.
When we got to him, we found him suffering
no pain. 1t was his wooden leg he'd broken! ™

Mr. Penick told us of the Foresl Service's
interest in snow surveys: “The Forest Service
attitude toward the forest has changed, We
used to be housekeepers of the woods, nrotect -
ing the trees, regulating cutting, and super-
vising recreation. In a way, we couldn't see
the forest for the trees,

UNow we hive i new interest—a vita) con-
cern with the water crop the forest holds
We know that the money and welfare value
of the snow-mell water grows vear by vear.

“The snow pack in the forest affects our
plans for fire contral. 1t affects stream flow
and lake and reservoir levels, of crucial impor-
tance to farmers. Sport fishetmen also have
a stake in water stored on the peaks as snow,

"Youll find every western national {orest
shares our concern with the high-conntry
sniw  pack.”’

Crag Ran Meet Sno-Cats

Friday, April 9, was our last day on the
trail.  An easy run led us amond the easi
side of Mount Hood to Tilly Jane Creek.
Below us lay the fruitiul Hood River Valley
and the Columbin River gorge.

Our eturdy, long-suffering Tucker Sno-Cats
ground to a halt. On hond to greet us were
members of Hood River's climbing club, the
Crag Rats, Despile dire predictions, cor-
dinlity marked the encounter of Sno-Cats ani
Crag Rats!

We seven members of Operation Sno-Cat
Cascade looked, T'm sure. ns smug as fisher-
men with full creels, Tt mar & fine feeling
to be standing at our goal.

The faithful Cats bad ticked off 573 spoed-
ometer miles, We hid orossed the main divide
of the Oregon Cascades 15 times. We had
measured 13 soow courses; We were behind
schedule Ior o reason that brought jov 1o
water users: It had snowed on 20 of the 232
duys we were on the trail!

This glee was tempered later, in May and
June, when runofi from the hedvy  spring
spows devastated parts of the Columbia Val-
ley with record floinds,

We never really “had it toush” Arch
Work had planned the expedition with utmost
care. We alwavs had those eszentials 1o
the success of n hard trip—iry bedding, plen-
Liful food, and adequate shelter,

Doc Woods saw to it that we staved
healthy. The only ailments suffered were
scratched hands, sore musclee, and blisters
from  the spluttering tar-nnd-parafiin  we
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motual assistance, even cutting, sometimes,
dernss harriers of divergent interests,

Able men from all over the West came
together to pool their intimate knowledze of
mountain snow. They served the various
interests of the whole population of the rich
bt seminrid Western States

Discussions crystallived for us the reason-
for-being of snow survevs and runoffl fore-
casts. It was as clear, if not as simple, as
ABC, We learned that:

When farmers can be forewarned of
drought, they plant only such crops as can
be brought to maturity with reduced water

supply.  “Outwit the drought” has hecome
n sligan,
They prune, thin. and cultivate their or-

chards so that they will produce only as
much fruit ns available jreigation water will
bring to marketable size and condition.

They move livestock ofi the ranges and out
of drought-siricken areas héfore thev starve.
And they develop wells, storsge ponds, and
uther supplementary water supplies before the
sitimation grows hcute,

In years of abundant wuater supplv, on
the other hand, farmers can bank extrh cash
made a5 profit on added acreage brought
under cultivation,  Suerplus  water means
“honus” crops,

At the Reno conferenceé we learned that
the water requirement of alfalfa, grain, pas-
ture, orchard, or other irrigated crops for a
given soil tvpe can be precisely stated. All
this planning saves time, seed, labor, and
money, Best of all, it largely eliminates the
possibility of total crop failure,

Snow surveys are important, too, in giving
advance warming to help in confining flood
destruction.

A sentence like “Spowflakes =ift down thick
ind =oft to the silent forest floor” summons

up a pictizre of quiet peace and hushed beauty,.

Yer what an unruly giant mav be anleashed
when spring sun and rains melt dreifts piled
deep on mountain slopes! Rivolets gurgle
under the sodden sndw, Great rivers roar
on swirling rampage,

Snow Melt Boosts Columbia Flood

That's just what happened in the snow-
burdened Columbia River Basin in the spring
of 1948, Warm weather o continuous mins
made raging sluiceways of every mountain
valley.

The 45-day Columbin lood ran up a heavy
toll: Vanport Uity shattered, with many
drowned: a 325,807 300 loss 1o ..'mn-l.uhuru
m crops and catile desiroved in the field: ap-
proximately 224 000 acres of farm and graz-

The National Geographic Magazine

ing lonel inundated: homeless estimated at
30,000: total losses in agricultural resources
alone estimated] ae 2370,307 300,

Early summer floods on many western
rivers are due almost entirely  to melting
siows.  The magnitude sned time of each
flood is, therefore, approximately predictable
on the basis of snow =urveys,

FPioneer of snow surveving in the West was
. J. E. Church of the University of Nevada.
In 1919 Dr. Church began measuring  the
depth and water content of Sierra "'-Tﬂm:lu
siiows, whose melting affected the level of
Lake Tahoe,

For a decade private companies in Cali-
fornia, Wyoming, and Washington made scat-
tered snmow survevs. In 1924 Utah staried
to-study the relationship between snow cover
and runoff.  Five vears later Oregon and Cali-
fornin were operating State surveys,

Federal Government Backs Snow Surveys

Methodds pd equipment, bowever, still were
not standardized, nor was there yvet free ex-
chitnge of information.

AL last, in 1935, Congress charged the U, S,
Department of Agricolture’s Division of Ir-
rigation with the task of coordinating and
extending the snow-survey program. The
work wac transferred to the Sail Conservation
Service in 1939,

Teday almost a thousand snow courses at
clevations from 2,000 to 12,000 feet are
measured in 12 Western States—{California,
Uregon, Washington, Arizona, New \[Eﬂm
Utah, Nevada, Colorado, Wyoming, South
Ilulmtﬂ, Montana, and Idiho—and in British
Columbin, Canada,

Nipe hundred and forty-one snow survevors,
traveling 30,150 miles in 1948 by ski, snow-
shoe, or mechanized vehicle, made 40014
individual snow measurements,

Snow-surveying and water-forecast work in
the West is estimated to cost less than a cent
for each ncre of irrigated land, The West has
21 million irrigated scres!

This is how Arch Work summed up the
new hold that snow, as stored water, has on
western thinking.

“People in the West,” he said, “now recog-
niz¢ that snow 13 a vital basic resource,
Theyv've come to realize it must be measured,
conserved, and “harvested’ as carefully as soil,
forests, food, and fuel

“They know that water means life to the
West." *

#5ee, in the NWatmoxar Groomarmc Macarres;
“More Water for Colifornin's Great Centrd] Valles ™
by Frederick Stmpich, November, 1945 and “Coalum-

e River) Tumé an the Power,” by Mavaurd Owen
Williama, June, 1941,
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Crtidebsogkear lond Cruisar

All eyes are on this next look in cars!

AMERICA EXPECTS the um-'u.'r.l:.-rtr:d from  Stude-

baker—and here it 1s—the “next look™ in cars!
I'his 1s a truly inspired 1950 Studebaker
dvnamically new in form-and substance —stvied
ahead and engineered ahead lor vears to come.
A breath-tuking new Swdebaker Champion
in the low-price beld—a value-packed new

Stmudebaker Commander—in yvour chowce of

?':é F_-.r ¥

Amarnco likes Srudeboker gas

in Imdedl giia—F i liulon !_. Line
R T T ] Stery. i

Froiiesd il sisoilasi-iiigE 1%

Highrer commrpression
n und Comemaniler en
EuriEEt IFTEInE Ficr s e T T

NComDmy
Champ

'::|::. Clt I;_-':- & - FIETIT iiis tiis il LIkt ‘b - 17 ol E ]

i e 1930 Lamnd Crunees

EREIA ol

dreamlined sedans, coupes and converubles! An

ultra-luxurious special Land Cruiser sedan!
Stop in and see these new 1950 Studebaker

thrill cars. Studebaker’s really rolling! Stude-

baker leads again with the " oext look™ in cars!

NEW 1950 STUDEBAKER

Nevleod celveer n"_ﬁ.*r verrrs fo eanree !

Amorica likes the Studeboker
driving thrill =Every 10530 croftemanship — Mes
Btudebaiors with de CHTICD I
fightiul new Jight-touch eam il Lhern ngrnies

rit]em a0 pmoothdy §t almost eon ooty Lesdrren Esiailed sidr
[hetely shealishes tras 3

3 Ligtl

il lem g PrcE, thu

L aTTE RS ETL
el Tt igue pes i

il apringiromt [T P  [FW A BEsl Il o

Ameriea ks Studebaksr
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Lt oprésnn 2 tlisorr , . . thiese are the huipds
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prartant e vewape

Cowneeles] b o trndition more than 2
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1949 Fashion Academy Award
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FEMIENET Ealbl . WK TS AR (Eal I EAFL FR_L== e ENT



.. Which car has ..Which car has < . .Which car has

the highesat A A _ the famous ¥y :“H safglty-Rim
SaRLT R G flion (& air Pillow SHfLl| Wheelg Tor

ratio Lor o Rida for your i e your added
greater angine I:_': Ereater =t protectlion Ain
perf orsance | : comfort? the svant of
and economy’ _. _ a tire blowoulf

_Which car has [ T/ R . Which car has ATHY . Which-car has
» Automat e 1) . Fleating Power | 4 h Automatic
Tenition-Key S VEEY rar emcother A =1}y Elecirig Chokg

starting

for your
Ereatar
convanignca®

gnglns
performance
and longer
car lifa¥

for goickar
WATHi=Up, @Dora
economical use
of gasV
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on the swift
”G_nl:len State”’

r - S
/ ﬁl , — 2

—the only streamliner direct to
Tucson, Phoenix, Palm Springs

smodth-riding., loxdrious — Southern Paclific:
l‘:.-.".'l';.. l!-:r!:l.ll.i'- T ‘_1l‘lII.:'|I. i =sfoite tram 1'||:."an||
vin El Puso and Douglag i I,'|-|_--||r|,"_'.'EL'_r|_=.'=1:|u_.|n:.-r
direct Lo Southern Arizona's refort cotntry nnd
Palm sprmEgs. Pullman and rechinimmye chair car
Modernte extrn [are

Try this famous train on vour nexi trip to
Arronn ar Cnliforma.

Through Pallmiuns from New York and
St Lauies

P. 3. Don't forget that our Sunsef Limited (Now

Orkenns-Lon Angeles) alss gpoes direct o Soath
ern Arizona and Palm Springs, —

SP oy,
20l
The friendly {
Southern Pacific |
R . Rbim, [Ragd, PESE ____.lr

410 5= Mickhuigan Ave,;, Chicege 4, IIL

Flesie sentd ma, free, “Your Yocotion in Arisenn
gnd the Sauiliwes!” and your Gulde ta Beicrs rreied
CGaest Hebnebua,

ey S ey T e R S B TR
,-H"---—---..J

AN E
ADDRESS
CITY STATE _
IF sthpel student, sinie SraEE_
S S e S — . — S — e —

WESTON'S SIMPLIFIED,
BUDGET PRICED EXPOSURE METER

The new CADET turom stepahooting into
precise picture thking. Jost take s quick
i'l.ﬂl.']ll-L: . =t a poriecrly aypossd pictore
every rimwe. Ity & space saver too fita
pocEel of puree, Changes trmitaatly fo ropd
reflected or incident leghrt. Sase the Caodet
at leading photo denlers evervwhere.
Priced at only $21.50

WESTON

will help vou complete
your plans te come to

AL BUQUERQUE

In the Heart of the Health Country

Thoweanids of praple =zt o move i rhe weiofer Dl rer-rovmil

elimair of Mbugurrgwe, asl we hiase prrparesl ehie beaniiful
mitw ok bt pached with inoge sl pholugreplis, 1. hr|_|| U
EQiiijele e ¥iur rJ-ll-l'l-l amsl be oo whiuf wor. Wreite for b Rusallms |

ALBUQUERQUE CIVIC COUNCIL

DEPT. 00 ALBUQUERQUE. NEW MEXICOD

HOENSHEL
Brandied FRUIT CAKES

Rick with gleced fruits and choice mns—mellow |
i?_llfl btandy and fing sherey. Pliadifm imuprar rafrivel
Anipged (o you of jmdivedually to i DARK CAKE —
Thh dhe $2.05: 7 Ih. 1385 § th U0 —3 ., withy Trarediaif
Hard Samen, $4.87. LIGHT CAKE =2 b $29. PUIFDINGS
(i, Fly, Fig-and-Oute) £ . §1.88 sach, West nf Dieweer,
aod [Ty Per prowensd. Send check or money oreder.

WOENSEEL FIMNE FOODS, 1018 Rasceck Street Samdushy, Obig
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THIS WINTER

H'Fallnw the sun |
o Tucson!

MOFE SUN .. MOEBL FUMN ... MORE HOSPITALITY =
More winger sunshune in Tucson than any other
resort city! You swim in open pools. Ride horse-
hack arross the desert Goll Attend rodeos. Vit
Old Mexwo next Joor wath iy exobtie food, silver
ewelry, serapes. Sce historical Sun Xavier Mission
andd swense wonders ke Colissal Cave and Carros
Foreste. Stady Indisn lore. Go on hshing trips
You'll enpoy Tocson's matural friendliness!

s L t' [

MORE FOR EVERY AGE _
jov one of the smart resort hovels, wonderful guese
ranches, beautiful new motels, apartments and oot-
tages. Extenuve bailding actvity has made accom-

modations of all rypes plentiful pt sensible races,

Excellent private schools in Tucson. UL of Arizona,
Ml coupon now ! Come soon |

THIS WINTEIR YOUR
FLACE N THE 3UN I3

Wesore

IM FRIENDOLY ARIZONA

- l_h.——
SEND FOR FREF ILLUSTRATED BOOKLET

I TLII|-11 {LLm
chon. Ancdna

[EEs S ET
AL i'..:-I-I-..

[ary 2 SEEER
f am ineereaml m: frype

ol sccommodanon)

- L] |
rype of spliao FenlTer ekl &nd

| |
[ !
t Addrem o |
| |
| |
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The while amily will en-

(alendomalic
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GOLD RND SERVECED BN

JRITRVATORT EWaD'

LEADING JEWELERS ML OVER THE WORLD

i I Alewwidi W adeh LpEnn il

SAD ADIEU
Thee'

EXPCTICNET 1IN STl -
for vom—the day | ﬁ
:l-'l.ll- Ik Fian ;

leave us

(HIE r.-.llr".'-'..'--n'.'.'."

CHALFONTE-HADDON HALL

1126 Beordwols, Atlantie City, M. J

Ly arsl LipmneEil GeirEdE
Ome=ktip Mapage=nmp ler nman miib Tl L TR

BEAUTIFUL P
Roised-Leter

STATIONERY

With the HOHIVEIS Siesls
L¥j= Emfiesaer NI JEAEE
b el O oagr nen i
Ervifknk B8 apsitcE Ly iMjiremsssal
i slEringinlalied imlzrl lei-
pEre o Fimld [ovietils anks
Pl it rnvelagies Far
Eisfe bepatiful than pranriag end rieesie wmuch ess,
puper. Perscosl smbasses, Hidtime guaranioe

3.35 UP MOTARY, CORPORATE aup
FaiD LEDEE EEALSJ 54.5ﬂ 'I.IF

|'|'"' ||I'-II ermhag e, 590000 2-Hrivs, 80 Tz <lzmes, 4. 98 -linea

fiz {1¥d English I"l" ERLLEiE 1 P, FoF fheg o oo velsges sl
II-|1 el paper iweE piresicE cegjlacred,.  FRHEE stvie shest fhawe
Isqtiti-imgl. bimtiml, seal ddéslgms far Baad. denk asodils e e e
Hefivers  Solid dles by siilionors, bppartmend stures

R D E v E H E SESEEHE M. LOTSCH, Brea;

147 Npaadm Sl Toew Yook T W
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Two engineers Oof The Budd Company
recently got into 4 lunch-table discussion
about the compression strength of an
egp—just an ardinury hen's egg, Afler
lunch they took an ez to ther labora-
oy and found out. The event may scem
trivial, But it typifies the imguiring, prob-
inge mnds that hiave alwavs charactertzed
The Budd Company and shaped s
HCLIvIties

Why is something done a certain wiay T
How con it be done better? Why s this
material used? Yyhat will do n botter
job! Ot of tus queéstioning come 1he
invention of the steel automobile body,
the development of the stegl disc auto-
miobile wheel, the desien and construc-
tionr o the frst lightweight, stainless

steel train, the Budd raibway disc brake

Helping the World to “"GO”

The Budd philosophy of bailding bet-
ter prodocts through the use of superior
materiads and challenginy design has
spread around the workd. n Brizal, in
Portugal, in France, m Ity you may
nde i stantedss steel Trams gither bl
by Budd v Pholadelphoa, or under Budd
supervision abroad. About ninety-five
per cent of the adutomobiles in Pogland
and Europe have steel bodies bullt under
Rudd heense and, often with todgls pros
duced by Budd. 1n these times when
movement 15 vital, Budd s helping the
world w "go”. The Budd Company,

Phuladelpiun, Dxetrot,

77
y > 1777774




Cl'fférfd s finest

record reprod uction!

(f,f o/ ﬂ-}, oS a"' - "*f/ V/ /;,‘ AUTOMATIC FM-AM RADIO-PHONOGRAPH

Dual G-E Electronic Reproducers far
itondord and LP records, Genulne mo-

\ e Mutaal Retiremen) | hogany veneered cabinet. Model 324LP,
EriaraEnirnes imcrnd LivE Sl ‘Wi i | |"I-|| .Fr.._.'.

RN GENERAL (36 ELECTRIC
Vinr son b lamcdy i (e meantliiee. Maieey [
tnm whens Lhi 13 | AR

w Bt o reeed b Do 't dio s s '||.. SILITOE |
{% the KEY to

Better Living

|'-' T il Lh.l-. ".r
'l Tl men

o PENN e

El.":nli J'Dr your FREE new J'I.|'|:|;|'|".rn|"e|:.i' fﬁf
LIFE [‘."&[ R 1"1.{ | l' l.']'f'lnl PANY Groater Orlando C. of C, Orlando 4, Florida

et ﬁiiiﬁf. Wiﬂuntﬁ)fqﬁfmdfz

A Billian Dallar leatitefion— With Over o Castury of Security

Ve Pennn Matral Lale Inwicrmne ammipany, Tuila.
prensilende Sauare, Phila. 5, Pa., Departiment N1 145,

I wwpy i T =Eih D':EI._ !“I.JI ||.—.I

Mane Orlan

?ffa.{mtpf 7 mut/g Horida.
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cruise the blue Pacific
to beavutiful Japan

to Japan,

..l"'-.,.'#

f.:’ "[ = to Hong Kong and the
’

the OMEGA Automatic...

U one of the world's great wotches
i‘lilllilll-'lllll.]'F.lll.”I'“:r %: T 4 Tha thinnest highly acourale salf winding

walch in it warld,
o |5 1 /-1ewl Swes mdvament Stares 3o Doars

America’'s finest post-ar fnviiry fners TESETVE POAFET
In 12K pold hilled case, §71.6
1 n 14K gold, $175, F.T.1

=1 = 5.5. PRESIDENT CLEYELAND

i 5.5 PRESIDENT WILSON Q N\ E G A

LEADING JEWELERS THROUGHOUT THE WORLD

tour scenic Japan -

sae wondrous Fujivama,

mountain resorts, old-world

temples; and thrilling
modern cities , .. A wida I_*., 3
- T

variety af 1pecial tours ore

available m suil your personal travel plans,

SHIPBOARD LIFE offers relaxing days, romantic
nights, foultless cuisine, oir-conditioned stale-
rooms, and a host of other feotures your troval

agent will gladly describe.

MONTHLY SAILINGS Fram San Froncizca ane
Los Angeles fo Hanolulu, Yokohamao, Manilo,
Hong Kong, and Kobe and return 1o San

Francico vig Yorohamo and Manolulu,

CONSULT YOUR LOCAL TRAVEL AGENT for
complete jervice and delarls on Trans-Paocific,
'Round-the-Warld, and New Yark io Califarnio

Lr L||.!-l.'!|. OF Wwrite:

AMERICAN PRESIDENT LINES

Your American Hotel Abrowad

5T Ti 1l L=

- &AL COR =0 L
i 1E e R |||.|_II-' I||

I

l .'

I W AN
| [}

DEFT. NG 11, SAN FRANCISCO 4, CALIFORNIA



You're
throwing
your
business

in an
incinerator ...

If yﬂu t]"HSt Ordinary Metal Files
to protect any vital records against FIRE!

Records Aore been barned! . . . Busimesses hove beem
ruimed! . . . Will vours be next?

Fire insuranee cannot be collected without proof of loss records.
More important, you could not keep vour business operating
without essential ledpers and papers, Sa, don't trost ordenary
metal files that cremnte records tnstantly & fire.

) 4 out of 10 businesses that lose ther records in g fire never
reopen. Don't let that happen to youl

HERE'S POSITIVE PROTECTION . . .

Maosler Insulaoted Record ["ul![iL;J wers, They provide constant,
on-the-spot protection of an Underwriters Laboratores,

[ne., Class C, tested and 1:=;|~rnm=!i safe—plus the convenionce
of n modern. efficient fil ing svetem. Insulated receding door

ale: aitachut liovier locks over file drawers. ire Just can't get in . . . yel, you can
R — have this invaluable protection at & surprisingly mirlest price.
i Why take chances? See your Mosler dealer now and be .
with guss afne, sure. Send for booklet " Muosler Insulated Record Uontiiners.

- Mosler Safec

Masn Othce: 320 Fifth Avenue
Hiw 'I".'I-r-|||.1 M. II'

R e e FILL OUT AND MAIL—-TODAY |-===s=sssssnnc=
Ehvealirs s g |||| 1: The Mogler Safe Co., Dept. 411
k) Eries || I||I ] 1.| : :.::.:ll.ll I_.il._:l_l .'1I.'|.'-|"., Woaw Yark |, :"'-: l,:l.r_
Largeel Builders of Gofes i
and Vaislfy in tha World b Ml sl
1 [ rarw Tree Dbt “ " oaler Lasulslod Heeerd Cotdobisnrg,™
A i he ttasne wf triy lanarest Maosker Deador
Iﬁhl i;’ E N e
1 ! g YU ] | e
: et il i
Euuﬂu:s ol the U 5 Esld Slarage !
Vault Doors at Fort Kmax, Ky. b G s s LT LTI



HO W

——

( The first question to ask

when you buy a new type record...

m
———

wiLL IT PLAY ?

T

Columbia Long Playing Records give

you up to o0 minutes of music on one

Record . .. uninterrupted music at its finest!

Enpoy mrinferrapted music now! 1. easy and inexpensive 1o

ddapt vour present radio of phosograph for Long P wying

Recurils. Ask sour -.|.-'.:!I".|"-|'l||' II'II:II planmitoa Plaveraitachment

...||i'.;|'.|_-r virmbin 1 |':uI| the world's lareest cuig-
O frvnterripied erikhe

CDLUMBIA QE RECORDS

s the ,uqn*u!' year ‘rovnd reserd

Thit |deai plaes {0 o reci voz

| ol (18 holea), Tennis. Poal & 2!1- .--_-_=|
Bathing, -I'--' #1. I'._|'11 '.-':5|..r||;|
l--'ll ngy, Deiting, Socigl Aol

ey | i i "::'.

THE CLOISTER

; SEA ISLAND, GEORGIA

Wrile digect lor Folder H,
L E I'_l.-[ gaoent o dH
e Tork Heservatlon Gifice.
1 Fih T il E_OfLC <
5

—

PRESERVES

FROM OREGOMN

MﬂUHTAI:H MEADOWS
- Far I'.Thr-r-ilmn-: Givimng

“CASCADEY QIFT HEI:':' Rix anw ".-- £. jorm
wholr Strawhaerry, I|‘|"I||‘| Mlum :--. T (e
gige Frune with Hareliruors rigll L|I 'IZ' -_|:|-=I:u:r1'5

Kaijiress -F"Iﬂl.llf..-. iiqﬁ
WRITE FOR FREE CATALOGUE
JANE AMHERST
1120 M. E 47th Ave. Portlasil 13, Oce

the new standard
of record perfection

e Fagintvoos: & e

AMERICA’S MOST-WANTED
SMALL TRACTOR!

SEE THE POWERFUL

+H. P GRAVELY.-
o Tl -.-rnrl s fineat ':r'" m cEl
i-" '5. 1] _--:|!rr |':| pri ielmp
¥ Tracios '-.:IT.[' ake |:||:-:- al
exclugively designed power
fonls lor avery Garden,
—JWEI anil Field jab

oM
[RACTOR
DOES ,
'7 10851 Lt et

Ggﬂhl: TEI!‘P

FiFLﬂ FTESTED FOR 27 YEARS

<5 uew FREE BODKLET/,
i:-l'..l.'uru'r MOTOR PLOW & CULTIVATOR ©O

EQXx L1188 DUNBAN, W. VA,

SOLVING YOUR LAWN & GARDEN PROBLEMS

Ask about the amaxing New Gravely
ROTARY SAW ATTACHMENT .

parlect for clearing brush land, felling
troes, sawing wood, fence poats, ete,

R



We know well get there when we go Polman!

—— 2 r i =T i —

:"' - I|.I|.

1. We're just home falks. Selilom do mueh fras-
eling exeopt whet we sy il Thunksiiving with
aur childemi. We like this aale leitling shual
ering Pullman. We' vie headd vou ressor om
e the copntery by Polloun thigk woil wee oross

it e sieoet 4f linme

2. I'm an actress, Muvhe [ omuke ondy fall
dopett Erifls 4 scasan, bl when [ de travel,

o experted (o orrve on the dat, Tresly gl
--|-.|rL'|||'.' rediddy 1o ke my  les] 1jipeur-
e, '|I|. LRELE wanider that' | alwave =
I"'ullman?

2. I'm a businass man. =pend noore thnn hinlf

These FI!'I:IF'll:l aevil miblleones of otliers wha feaved ey LEme I'T:I'-:-'IIIII:: When M'm on the road,
g hitke and a lot, have [ownd that fe ather lovm | prige o good night's rest above everyihing
0l ||.|||:|".'1.'.I'i--|- ifTers the comiors, the aulbedy, ela, | konow |71 .'-.'1_!'. whieni | o Pulioan
and the FhepreT Labdlity of =oine Pullman, | know, too, that 'l wrrive oo selinduoie,
_ eterlst [ bt el fo everyt hing
Foe Lhvdaite=s. [or vaeations, nF st Tor § woesy

pid holiday, vou'll discover amy Crip k8 oo
.-||iu'-'||-||- w l1sin verdl B II":-I'“III

Go Flman,

Tre Mofiong] Cuand Dalfards Americe —Jon Pow! THE 5|||PI5T MOLT ._:I:IHFI:IITi BEE WAY TO GET THERE!
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Lykes Bros. Steemship Co., Inc.
Offcer gb: HEW ORLEANS, HOUSTON, GALVESTOM, MNEW TYORK, Badus
mant, Chicoge. Corpuy CThriski, Dollos, Gulfnort, Kanwas City, Loke Cheorles,

lI"-'!l'ﬂ'F']'lllu I"I'.il"l]l‘-'hEE. Mobileg, Torl A&rtlhar, 85 oWl 1|1'l11:‘.{| Wu;hing
tea, 0. C.'OFFICES AMD AGENTS [N PRINCIPAL WORLD PORTS
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CHRISTMAS GIVING Made Merry T
TR TLRE I

Remember yowr friends ot Qi i i ':'...:-H :

Moliday time with COBBS w. i1 H . R L
Finest Meride Frolis : L it - ¢

'_-'I e i r .J_'"|'l v fhin
Chilidmbi. Alare lEdn Twa &lian
MOaLETDEL IOFEy AL sred »

|.-|--|-. Goifng Ll FIFTLEREH &nnl |I_

\

o it g <~ gy = il e ;EFIHWEHT SUITES. . comriere notes service
ruray - e ng ,:_'1'2::':' 7 T Fully equipped,one to four-rooms. Steam
Tt s P T B By heat, Air conditioned grill, cockmil lounge.
banutifally (Musivuied $ublgalee J0-pons Brechurs showesg _Quier residential section, Overlooking
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EXAMIMAETIONG: "' i | s aiviiviamicn REFRACTION | Siomichi dudsssiidemeiel «f

lair rsssibles pailining AL ol LITTETL Woniid mliafal i i el

W hether you pay $25...835...95(0),
compare the cost of these services

with the value they give you

| T
IKTEEPFRETATIOMN  Lerelul pettaiisal biid

S aee [PELTT it i btk 0 AL BSnT EPEFTIELE

ot Al ek jn [he value of pood evesieht i Hterally bevond priee. Anild
the 2ervices which Improve your eyesight, when help is
neoded, are worth o lot to vour. To render these services
reqquires: firofessionnl knowledge and techndcal skill. Bu
actually, in most cases, the cost ol these sérvices 8 sur-

prisigly low. The fee you pay, whether $25 or less, 835, §50

or muare, depends ypon:

The professional and technical services

VO PReeive,
Your own special seeing problem.

The quality and styvle ol glasses your

prescrption call=s for,

lll‘l {LE*T :|"'|| N I RLEY] -|:|_ LK |'| .|I| f 'I |||:I|] .I"'_ :'|.'.|| II [ L b
the aid of professiongl and technical servioes, Some ol e
) servives es=enliil to good vision are illustrated. Helping you
i"-— =
st “f:':":f:”_:_'.r.‘...':.'Il.;!."..'f:",',,,.' S Services  provided by Gphthalmologists,  Oplometiisis,

tii see well invelves muich more than m=t a prany iif elussis,

Uphthalmie Dispensers (Uplicians) are widely available and
withian the regeh ol ::” | |.|'l. g unr1|-. a lol, ifl.‘. ||.II'||' ALY
pictlid e elasees, when vou nesd e, 2 low only a fow

pennies o doy during the lile of the average presoriplion,

American B Optical

. L]
I TTTERRT = S T —‘-II' LA B OLALTEECEL :.I'_II S |

SEREYTEITNG Nésictanrs Mlal blir foijulss (R L ERITE S PEEITE raagjing
tiE s @l Fuliir | Emdi Uil id - o fid
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“Gains Hundreds of Hours

For Me

Thousands of Dollars
For My Boss!”

A wondertul change hos taken plowe la aur office
iinee the doy we did owoy with old-feahioned,
time - consuming shorthond ond odopted AUDO-
GRAFH Soundwrifing, Imteod of spending o third
of my fime of the Bos' desk, notebook in hand,
“toking dictation”, | sove hours in which o ren
der for mors voleabls casistance . . . whiles the
Bom dictotes to his Avdogroph

But that's only one of the many wonderful things
the Auvdogroph does for usl In addition to taking
dictafion, imztructions omd reports, 1§ records both
ends of the Bos:’ importont telephone converso-
tons, tokes down every word ot mesfings ond
coniwrences and soves holf the fime and maon-
pewer in laking (nventories, And bescouse the
Avdogroph ki so light and compoct, the Boss offen
tokes i with him on business trips . . . vams it an
trains, plonss ond even In his cor . . . ond maik
the uvnbreckoble plmbic disc records te me for
traniriphon.

Why not find oul what the saving power of
AUDOGRAPH'S exchisive combinotion of bensfins
ond odvantoges con do In your businen. Call
AUDOGRAPH, your cilty, for demomiration — pa
ohligation of courne.

Forpigh Sarley B Service
Wemrex Corpono o
111 Esghih &ve., Mew Yok, 17, M. Y,
Consflan %ole: & Soreice:
Morfhern Eleciric Campany L,
Bellwrilli, Dlrfans

FOR ["ESLFHPTI".I’E LITERATURE
b PLEASE WRITE YOUR NAME
3 HDE'EEH IN MARGIN—MAIL TEI-—

THE GRAY MANUFACTURING CO.

Lriginakars ot the Poy 'iil:llrl:lﬂ Telephone = B 1BV
HARTFORD 1,

CONNECTICUT

MODEL 19
new, lower priced %f@ﬂ&ffﬁ/

With the festures which have
made Vagahond trailers first
rhoter, this new Maodel 19 is
beautifully complete. Welded
sfee] body nnd chnssis framoes,
all aluminum exterior and the highest
quality of workmanship make the Model 15
loday’s “High Value" in tratler homes, and
the price 15 only S2250. 00 Lol factory
(loeal lares exfra).

Write lor fully deseriptive |lEarsbiir -—!-F

-with phoaldégreabiie  illasteationy  of ""l'!tl!l'll

this and othver YVagabevnd models.
VAGABOND COACH MNMFG. CTOD.
BOXK 49 HEW MUDSOMN, MICH

Plaw now to WINTER in 'E;::;E,E"‘H

towely SAN DIEGO "5
. COE I"I:IH

WHERE

CALIFORNIL
B Fill 1 noad mall 1o SAN DIEGO-CALIFORMTA CLLA |
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You've been missing something if you've never

heen to a3 [Mide Ranch in the LMY Sotrthwest
in the fall or winter
[t's an ideal place for a family vacation where
friendliness and informalicy are the rale
You enjoy blue-skied days riding horses along
desert

nesdas. Yoo watch rodeos, Visit

o T |:|.'.||'_- .:||=-.| T 8 |._'|'||._-!I|.||

ageokd ndian

villages

swim in’ palm-shaded

| | | |
P22 s. T WIECD M OFE el Skl O

some Ofthe inegst "“powder snow

imywhere, And its 2 wonderful

place tor downright lazy (yet healthy) loating.
Herween mid-October and May 1= a good
LIS O 80— but powr 15 the best time to make
plans for your fall or winter ranch vacation
Let us send you, without oblization, our new

wWinter Hesort and Ranch directory, which tells

g 0! 1.-1."||_'||_' Lo 0, '.'.'|'.|1 4] |_||_'| ._||;-._i how miuch it

costs. Just- mal the coupon today.
— ]
Samia En Syeture Lines, Poom 1753 Dept. MNG-P
80 L focienn Bled . Chicogo 4, Hinals
Fleara send me sour frae diaghiaiy of YWininr Rrumrfy amd
Hpachai ia flie S=utdew) ,
Fligne
Afdctmdi
CiFp gmil Ddiide
If yrstant, gtee nema af schog
= i il 2




@he Shmmck

"THMANGAY"" meons ""WELCOME™
.=« Whon you carry |

NATIONAL CITY BANK

TRAVELERS CHECKS

ﬁ;._.-_.n".r ..|.-|:'"4_." ,-""fl-// -r,,...-i-""'.-"”f' %f?_ -;r_'_f i a!__-' .

Husimessmen lr- I-.r II1-. shamrock be-
LM I.||| ¢ ot :i:.lr money's woarth . . .
1 canfors g R PR liija gt LErdlLs statail-
ards of seérvice . in memorable food
- = = 1 personal srtention (0 every detadl

af rtheir nesds. And for relaxanon, there's
mlways bhig-name entertmnment. Rates are
most ceasonable . . . Siugle rooms ot S50,
Makes yowr Huuitan reservotions ol The Shomrack
Telwiype HO-192
M., ¥. Ofthce, Murray Hill 52474

GLENMMN McCARTHY, Presidenr

FEY gl
B o4 gl

i E'I'Ilﬂ ';|I'-:'-L-'I'r:'- '|-."I_=!:'l.'|:':'.|: l'-.'.ill_'l-l_"'-.ll:"
you iravel becauvse NCB Traovelers
Checks are internofionol currency . ..
safe, spendoble everywhere. Good until
uied. PFromptly refunded if last or stolen.
Cost so liftle .. . only 75¢ per $100,

Buy them of your bank.
wan Anlonio s g:?{;'fm

TRAVELERS CHECKS B linges of the past surpound you in San

Anionin "'| ansh olomial glory clioes o the
I.L Y eSS r.l|.|l|_"I '|||' B ..||i gl -.-i:'.:.r:'-. I1|1._|
La Vilhita, Reflecoons of the new are found 10

lisrlul Randolph Air Force Base, the Sunken
rardenr and himdreds of other mirigoing

sighis. '"Write wodav for free. Ulustrared bouk

EEESE San Antonio

vl in

- WHERE LIFE IS DIFFERENT |

; MUNICIFAL INFORMATION BUREAU \

EA[h:E[j BY THE NATIONAL CITY BANK DF HEW YORK i TO1 Imturarnce Bullding—%an Anlonia, Texos |
I PiTTTE t

_|.|"' I"I" -"'IIIlI-.f i l"lll'l"l‘- .-l'"lJ'lll"-'l".lr .l'l.l'-r.l .l-l..l"'r! .lr-l?' i e I
Micilisei Fabermd Dnprindt fnmmr s Civepasruring B e e ey y -



WHAT IS THE
MOST ASKED
QUESTION IN
THE WORLD?

From Times Sguare fo Timbucloo, Its "Purdon me, heve yo e
correct fime"" You unywer confidently, | have,” when you wear 2
Eiratd-Perregaux. For, in this watch, you enjay the pnduring pre
cision borm of B-F's continuous exparkence theough five generations
in making fime trmepeces. To arrve ot your finest choice o a
ZHI!:I'I, waa youl Girard Parregaun jewsiers distinguished solection
dor mien and women, You will discover thal Girard-Parfegays — its
wotlehlamed sccoracy Gnd sndesring beauty—cest you no more

(jIRARD PERREGAUX

Fine Watches dinee 72/97

From hefi fo right: 14 KL Gold, $71.50 « 14 KL Gold Filled, $65.00 - 14 Nt Gold, $71.50 - 14 K1 Gold, §100.00
AT Jews's. . Prices mclude Federal tax
Sea the compleln setection of G- timapieces at your Girerd-Permegmux feweler, Priced from $40.00
Glrard-Peorepmur Watches, 30 Hockeleller Plazs, Mew York 20 ko Camada: Hamilton, Ontaria.




'-r\ Idm Street or Tibe

; LYETY B Oilen you gel 8 Dod case ol T The Fhe pesd bl vioutre all 1oseibes brime
.w B of " i -
i - pooting B itnkd thity jeave voo boves up the seebvect insleid OF ledavin i anly ki
mg botween heud ] L [eir Tibel o LAY IMETeaRe S0OMrw 1 hime ol peed
around o sed wihal Mam oot s po offes Youa [l find the colames] v o i wWihete 1
I immmE=te by vy pgram b e = : Y ) ki
Fhig teme-for-a HEIFEE 13 B CHert me it riument desle -""|'|._'-' the Sepl of 1l
10 clear up oll the Prevaf e ped I Ei i hahie % HuiFre €auddd I his Saeal s vour = EILT LA ()
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ol ull; chooking your family memorial and af the World - S
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* FOR THOSE WHO CANNOT
OR SHOULD NOT CLIMB STAIRS

STIMUL&X
JUNIOR

Mﬁ* works
I35 Waa | Sth M. Mew Yok
The Wanla's Pimeat

Haseage Tnstrument Treat Yourself to...

Ty an OSTER STIMALELAY Juiuntr mmssage on f
voatT body, Ree, gomyw scalp, afrme fewr. Yool — J
= amared! Theres oo cher i i T RITET e |I i__ ; 1 M r

ot woertd like an CSTER & . Ciled dices wha ,'-1, :‘ ; ﬂ?

Hi |:.r"| |I I'.i'l. LAn ‘III. I"I| I- dan |:|'-. rl I-I L am ']Illllr | ::q-
Comralatde, Reldting- patiing movemeie (o Your | v : - -
r.-'lp!:'rl-l'l- (0] I'.|;|| MERERED |'|._'.|”| |.|||._|||r|.: iIr |I .-_ T e 'I | r:||.|.- ramines E

deeply peo#ratind Unly dn UOSTEH has S ""--.___-_ PUaE fwakbiltal sd 1o Pl

i-'l.-tllil.'lJ "|1|I:|.l|' A g i l|-|:.|.|.\_i| i.lllll]||||-_-I ri||.. Fi |.|||| - ‘I I el iIFf LOE [Res

Wrne for FREP Masiage Mannidl i) ""I e pEisluias chanr beip
e —— N . . - R L) Rh = AETIE - FliTe T

r _l-_l-'._'---_-ﬁ Iﬁ I _II II-I:.-‘! I!.
| dphin Duler My, Ca., Dewt. 1500 s gut FREY Book les

Rorine. Winconauin Mivsical Fhimess®

I Mlearse sond fred Mowogs Mofun

OQRMDNT CHAIR COMPANY, INE
QEFE TORE VERNANT, INDIAN

DO/MORE “i.

 Freferred bhy's Y
"J'Eﬁ!.ﬁ'r.q =|:l..i"l-..rJ;|-,.-_,.-- ' ‘EXECUTIVES

g il
AR - s - - 1

i
|
|
NGEE o s n s n s a Ee el
|
I
|




GOOD DIGESTION

& picEsTIVE BxsrEM has been colled “'nas-
T:,::.lrﬂ'ﬂ most wonderful chemicnl Inhorntory,'”
Throughodot life, the vitality and strength of
eiwry part of the body depend largely upan how
well this lnboratory doss its worl,

\‘ Ewsdl i

.

“ammty

Mafrrredd

| dimgie- inbirsking

-uj_ :"HII].I |.|:|'|-I'1.|.||.|..

Somotimes, however, the digestive processes
fail to function properly. This may be dow to
faulty eating habita, infections, Iafigoe, food
allurgios, omotional disturbances and cither
care=es and may lend to mindr as well i serioos
digestive disordene In focl, sbadies show that
digestive Lroubles are mors COmmon than any
ather ailments exeept thpse of the respirntory
My S,

1.  Avoid eating when rushed or when emao-
thorually wupsel.

2. Hewp the teeth in gomd conditlon so thal
food may be chewed Choroagchly.

3. Drink sdegunte amouants of whter (8ix o
vight glasses o doy) sl emtn bilish regular
hihis of eliminabon.

4. Do nob eal Lo much or too often,

8, Cuoltivate an appetite fora wide variely of
foods, vapecinlly those that are rich in the
escentinl nutritionn] elements,

& Avoid strenuous exercise mmed iately ntter
e L,

7. Danot resort toself-treatment. If digestive
complaints persist, consull the doctor,

Moadern medicine hay developed many in-
struments and testa which help the doctor to
dingnogs digestive disorders with great pecu-
racy. For instance, X-ravs permmt the doctor
o follow st mealn’” throughout the digestive
system and to ohserve the position, size, shape,
anad movements of the digestive tract. In nddi-
tion, chemicnl tests nmid analyvses give lam es-
semiLial informution about whether Lhe digestive
orgats fre functioning properly.,

Some dipestive conditiens wre 90 boovil Ul
they can often be comected by surprisingly
simple mensures, such s eliminatmg trouble-
muoking fooits from the diet. (e aoe serions
and, i allowed Lo progress. may affecl penernl
hondth, and reqguire prolonged dietory restroe-
Lians Of SUrEery,

So. Il 15 nlways wige 1o ssek medica] aadvico
for persisfent |{'ig|'-|l1::i1.-'r- comfpilaints such as pain,
prnasey, indigesbion™ or even coitinued Lnok
ol appetite. The doctor, in most ecases, enn
gickly discover the ciuses and jugpest corrse-
tfve treatment Lthal oy ||-|1i|_| Lav Inmure better
digestion dand Detter health,




His ears gh‘e ]Jipudumvﬂ a head start

r]-1|||[ LARGF RANGATROD EAT, Lhbodnmaer reec -

ety Dves wy an undereround bagse batle (o

(SH K. b S ..|l'l THHETE BiaiTaele s

e alwellime s g mave of tummels amld ooes

chzimbers, And there ore nany exms. any of wioel

!.I I_!|| |"II|“||.|.

| Hpsklormovs cin teach i a fask—
(i o bieT envEitey, ebart dierine toe hinm

Boven such o stlent meruder as=a sk e, shtfiermg
down one of how Front halls; seldom carches ipo
III-I |_'.'l|||'||'l"-|:" | kf |:. BiEcils I Yk r'-r--|||:||

t1is S8 dinil el _|.|,|._|| tHhi l_I||||".|:-_

Larie fewonmal
his skull space, allew him o degecr dangermins
veisitors Eheonel che sroumd vibearssiy eheyv make
an well s the ol v, Al he semots the other Wy
tielore he loses the bead setart he remarkable os
rection taves b,

W LEAY &91S -l:-|'l Bl R A |'||. Tk ..1||| |||_=: mans
disapedd hungie, | biju whorrmyy scems well o :|ls||'|l|-|i :'-_l.
matute b0 Juck tmouble Buae .||-_|||._-|,_| vt reeas-

fortune, mEn has gone Lhipodomys aod oaturee oo

better. For muan not only has Rpured w VS T et

wigik 0l 1‘||r Way T'IIII.JI'II hlr CAT stk i"r'l'-'lljl'.

[f'IrLILLL'II'I msorance, i losve=s wlhech his wnovirad

ligmibiers. which tuks Lipy hallk

able medorrunes mav eneptl, Think of ¢hms:

L von are harts accrhne insuranee will bielp v
el your esprennes Whinle you e Ld U pr—amid iy
yourmelical lls besides. And cheenigh 1ife masiire
afce, You cun o omabe sipre theat tliese whg e
LAL ] ]| '.'.'.” Ir'|'|l. dl  BOERHTIE: P mrec '.'|"|.|r
laprpens to yop

fl thieves bricak LR, :!I.lr'.'_lllr'. 'II|':|| e Wl
repay you for the loor they toke away, the diam-

P Bif s fI'Jl. b |'| 5l I"l '"|I|I1J

Jl"lll_'l-l ST Yo II.I'.I'I'r1|I|_|:I1|r|‘T|I|_'I-.; LENik ||||-
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MORAL: INSURE IMN

The Travelers
AllL FORMES OF INSURAMCE AND SURETY BRONDS

Nhe Troavelers lnsuranee Company , The Tronvelern
Indemnicy Company, The Travelers Fiee Inuar-
airide Canmpaay, The Choarder Unlk Fire Insuranoce
i '||-:I1'|li11-1| s Hartlord 15, Commecticut, Serving the
fnsurance palblic in the TUlnieed Siates since NG
dand o Caymeila sinese 1865,
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e ———— AMERICA’S FIRST CHOICE
(By Actual Sales Records™)

In exploring the world of gifts, you'll discover but o faw that are
set opart a3 the finest of thair kind. And in this exclusive group,

A Sheaffer's alone stand out os being for from costly .. the finest
\ writing instruments in the world, at prices within the resch of
. \‘ everyone. For pleosure. .. losting sotisfoction...ond a doily
raminder of you...give Sheoffers.
| g - W, A. Shoofisr Pen Company
Fort Modion, lewo, U, 5. A, In Conada: Malten, Ontaria
New louch Dowwn

L
Exclusive pnevmatic down-siroko S H E AF F E .
filler. Easiest pen in the world Py

fa fill Becouse AIR DDES THE WHITE GOT OF DISTINCTION
WORK! In all White Dot modals, .

makes all pens write betfer. Choos
from 12 beiiliant true-tone colon. Heres o tip...
oddres Cheismm cards in colerfel Sielp!

“Bilied twi latpil omeugl fepord

R | W b e Pen e e
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What to look for m a watch...
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New Welcome in the West [or

CARILLONIC BELLS

upmiciling]l Foinlirm of the ETelversity of SWank
r:.-ll1 f new MNusie lallkfing wll 1= a ==t 2
“CAHILLONIC HELLSE This  Ulndvesnliy

i biat cme of many aoross 1the sountoy which
have choseny ““UCARIIDONTU . HELLESEY  foi
ithitar perfsctiog of poesionl gualily ol aeed-
e @ romedl, | aimBai o DO i £ PucHEE & Cf rL RN
warld' Il agroe that “CARILLONIC RELIS
i b warlil's  Biniesslk Y ] 3|l||! Mi}-21

CARILLONIC BELLS
A PEODUCT OF SCHULMERICH FLECTROMNICE
SELLERIVIIGE. P&
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