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Journev nto Troubled lran
By Groree W, Loxg

Witk Hlustrations by National Geographic Photographer T. Bavlor Raberis

E'RE terribly sorry,” said the
blond hostess as I entered the
dining room of the Anglo-Iranian

Oil Company’s Riverside Guest House in Aba-
dan, “but there's been a little trouble, Riots
in the town, mob violence, perhaps o dozen

killed. Right now things are guiet,
Persian soldiers, remnforced by sailors from the
naval base in Khorramshahr, are patrolling
the streets.

“There's a curfew on,” she added, “and all
of us are confined to the premises until further
notiee.  {auards are on duly at the gate, and
thev've put up a barricade to protect us.
Make yoursell comfortible,”

FEating dinner, Natiopal Geographic stafi
photographer Joe Roberts and [ reviewed the
afternoon, wondering how  narrowly  we'd
missed the outbreak. That morming we had
flown the lepgth of Iran [from Tehran, at
ithe foot of the snow-mantled Elburz Moun-
tains, to see this city that oil had built near
the shores of the Persian Guif (map, page
4281, After lunch we had set ont on a tour
of Abadan in an oil company car, guided by
a 30-vear Irmninn emploves,

City Mushroomed on Barren Island

In three crowded hours we covered every
section of thismodern company-built town of
175,000 people {pages 426-7 ). On street after
wide, palm-fringed strest we d workers'
substantial brick houses—single, double, and
row—each with well-tended lawn,  Muajor
avenues intersected in shrub-planted traffic
circles.  Oleander was in bloom everywhere,

Forty-odd vears ago fat, sun-baked Ahadan
Istand was a barren wuste excepl for a fringe
of date palms, At the century's turn William
Knox [MArcy, an Englishman who had made
a fortune in Australian pold, became interesied

in the cts of finding petroleam in the
Middle East. In 1901 the Persian Govern-
ment granted him a concession.

After seven costly, disappointing vears his
ngents struck oil in' the hinterland,  Ower.
coming countless obstacles, D'Arcy men sank
more wells, built pipe qua-s down from the
hills, and started Abadan’s refinery; In 1913
the first petroleum products trickled  from
Abadan o world markets, Now some 20
million tons of crude o year normally pour
|hmugh this largest refinery in the world.

T e company does a lot more than el
and sell oil,” our guide said, *Tt has built
and equipped 17 public schools in Abadan and
provides substantinl allowances for their Per-
sinn teachers. 11 gives apprentices a five-year
training course, conducts sdult night classes,
andd provides higher technical trpining n its
Technical Institute, the only such school in
lran,  Specially promising students are sent
1o English universities,

“The company has built this city single-
handed and provided ite public wervices and
utilities—roads, lights; water works, sewage
systemy, and the like. Itz model farms and
hospituls are the Middle East's finest, Com-
pany doctors and health officers fight & con-
tinual battle against disease und Lreat school
children free.

“For its 70,000 employees, the vast majority
of whom are Persians, ATOC has a wide pro-
gram that ranges from industrial insurance
to free medical care and organized athletics.
It publishes three newspapers and dperates
10 social clubs with outdoor swimming pools
It runs bhobby groups, lecture and concert
series, libraries, and 23 cinemas."

sprawled in the center of the city was the
gignntic refinery, its tall stacks smoking or
spasmodically belching sheets of flame, Huge



storpge tanks coversd neres of groumnd. Ou
pulie ponted oot the mew catodvtic orncking
umit recentiy brought from the United States
and installed by American engineers,

Cin the Shatt al *Arab waler ronl we
saw the lifeblood of the Machine Age being
pumped aboird a feet of seapgoing il tankers
Before going dockside we had 1o leave matches
and cigarette lighters with a zuard. A sign
the side of o billboard warned NO SMOKING
in a dozen languages,

Returning, we passed the School for Ap-
prentices.  Cur small British automobile edged
through a crowd milling m the street. Around
the building stood a grim cordoen of helmeted
[rinian soldiers with bOxed bavonets., At o
circle farther on traffic Jammed while a truck-
lohd of youths waving a flng rumbled past

“The apprentices ore on strike,” our guide
saiel.  “Last night there was a demonstration,
It's nothing.”

Retga of Terrar

By our calculations, the trouble broke out
a few minutes later. When it subsided. 11
lranians amd three British lay dead, and ter-
rar réigned in Abadan, No oone ecould el
when or where another flare-up might odcur

Alter dinner we joined fellow “prisoners.”
men and women, in the Guest House lownge
'ent-up emotions found relief in conversation:
no  socia mtroductions were NeCessaEny
Rumaors Bew, and experiences of the after-
noon were exchanged. (el fompire hands told
of similar’ adventures in their vouth that
coutided like episodes from o Kipling novel.
Every hour, as if drawn by a magnet, we
enthered aroumd the mdio 1o hear the laies
BHC news report

Two davs later the sitoation in Abadan
seemed imder control.  Roberts and 1 left our
comiortable “prison’™ 1o bhoard sn Tranian Adr-
wiys plane for Tehran, Stopping in 1sfaban
after a blind Meght across the rmeeed Fapros
Mountains im a crashing storm. we heard
ol autbreaks there among the textile work-
ers:  Our miormant was o hand<omé young
bBakhtiari prince, who was boarding our plane.
A\ fyer him=el{, he ook over the controls
when we were nloft, on the invitation of our
bearded French piloi

Three weieks earlier we had flown intlo
Tehran from Damsscus on the wings of Air
France. Our arrival in the citv, which seems
to be at the end of the world, was made
pleasant by the Amenican colony there.

Lemng through oustoms, we heard a wvoice
behind us excloim, “Welcome (o Tran, You're
Long and Hoberts, | presume. T'm Ed Wells,
ol the Embassy

That evening we dined with the hospitable
Wellses and later swung partoers in a square
dance at the new American Center e %1
dny we cheered for old Penn State in s

I--:
Abadan: World's Largest Petraleum Refinery

.‘-I:_ruhu'.;.' Tacks pires ol storogo fanks GiMce bk
imges, and workers' homes sprawl an o flat, sun-haked
i=iprrl a2t the hegd of the Persgn Guld
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The Ancient Land of Iran—Hot Spot of the Middle East—Is Vast. q!r'.'.ur;!ﬂm and Oil-rich

Great Britain, Franee, Ttaly, und Spain coulll it insdide Tran with room 1o It = 4 heldee between
Far Eastern Asln uod the Mediterrineun world, and 45 o neichbor of Soviet Bussis Renenth Ir;.-.r.'le =il Hen
nearly an mghth of the world's proved petroleum mserves: contral of 1his vast rosoutce 15 the aim of Jran's
strugigle to mathonalize Hs British-built ofl industry, Off fields Te on the fank of the Zagros: Mountsing
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Stars in the city's stadium (page 434),
Gretting acqguainted with Tehran took time,
Mozt of our first two weeks were spent drink-
ing countless glasses of tea with Tranian of-
hcials, Alline out Government forms, and ob-
tmining the numerous permits foreigners need.
Moreover, It was spring, and the Persian
New Year, Slemder poplar trees showed faint
green along- streets and in walled gardens.
birds were singing, and the midday sun was
mxing strong. And in a land where Jerdok

15 harder to combat.

“Tomorrow you must come with me and
enjoy a real Persian holiday,” invited a new
ul:c]:mim_um &,

“What's the occasion?" 1 asked,

“Is the 13th day of the New Year.,” he
rephied.  “Our vear ||.p ns on March 21
Hefore the old wvear is out, families []flm
wheat or léentil seeds in o shallow bowl,  To-
morrow they will go pn picnics and cast the
sproutls into running water, In this wav they
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Caily Colored Chadars, Women's Concenling Wraps, Blossom Again on Tehran Streots

Banned In the I%20%, the old-siyle garment virually disappiated ) now # has made a comeback. Oldes
Weomen prelor black, whitle the vounger chicise broeht printe.  Many wall o Western-lype wisdgles, Tebiran's
Lk porl handmode bodles buoilt on American trock chassi M3 s prmed with g maching pistol

welcome spring and carry the coming years of Tehran’s inhabitanis were oo busy earn-
bad luck into the country and leave it there,  ing a precarions Hyving te be concerned with
Come, and _'.|-'.J'|| = ol |ll.||ifi1 =

Next morning we set out towacd the With memibers of the foreign press we
towering Elburz Mountains. Already crowds  visited the Maijlis, Iran’s House of Commons,

|
in holiday mood fammed the maln road. Old where the life of Prime Minister Hossein Ala's
and yvoung, rich and posor—-11 adillacs, cans, Lrovernment hane in the balance reputies,
ialopies, trucks, afool, and on burrms—poured  gathering under the ofnate chamber's crvstal

out of the citv, Buses did o hndaoffice busi- chandeliers, conferred in small BrUpE of
ness, heading morth packed and returming Quetly took their seats, Citizens jam-packed
emply for other loads, MI"s directed traffic; a small gallery soldiers with bavoneted

vendors hnwked soft drinks, witer, and “eski- rilles stood by doorwnys.

mis (1ce cream ). Picnickers on foot spread . - : :
cloths and set up samovars In vacant city Iran’s House of Commons in Action
lots, The more fortunnte reached green fields; The Prime Minister and his cabinet arrived,

shady  orchards, or pleasant mountain re- The Speaker's gavel rapped.  Half a dozen
treats (page 4403, Soom Pehran was deserteéd. deputies-spoke i tomn, Including emotionnld
An Enghsh correspondent who flew intp Mohammed Mossadegh, soon to be Prime
the capital that day told me Lter how un-  Mimister himself. Heckling from the flodo
seitling this moss evacuation had looked from  interrupted them. A loud bell, rang by the
the all Speaker, cut too-heated arguments short.
A< we circled for a landine,” he said, “wa AL leneth Ala, twice Tran's Ambassador to
nticed the roads ammed with people. Had  the United Stiates. walked to the rostrum.
no adea what had happened.  Thought it Calm, dignibed, he read his program in-a low
must be war, or perhaps a revelution,’ viice: cooperation with the United Natlons
Actunlly, anlthough political nssassinations;, . . . maintenance of security . . . negolia-
threats of violence, and occasional demon- tion  of I|I'-;'III'I:'- cw o Tustice under law ™ (]
strations kept the Govermmenl on edee, the mterruptions now: deleesates lstened niten-
city itsell seemed calm, especially after our tively, thoughtfully bngering the beads that
vizil 1o Abadan.  Martial law and the mid- many Persian men carrv. Later they gave the
night curfew were lifted. The vast majority 'rime Minister a thumping vote of conhdence,
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Big Water Muaing Bring 8 New Fra to Iron's Hooming Capital

For ecenerallons Telbman
L.azl spring, while citirens
f

chiet water sopply hos
et rird, worker

Ares o lay 4 modern dhdergfoond svsiem {of tha

Yet within two weeks he was out, Mossadeeh
wiis in, ind ofl natisnaligition was an sccom
mlished fact in law.

Tehran has been Treans copital since 1785,
whin the tieree Kajar chieftain, Agha Moham-
midl Khan, sewed the citv and made 1t the
center of his government. Since then it has
prown from o town of fewer than 15000 to a
mwetropolis of 1.000.000. But only since 1906,

r.!II'llll II 15} |'|Ir"|

when the country was
pruntad 2 constitution,
nps i wiloessoal |I.'kl'|j.'5-
I'I'.'I:'I"IriI.T:l. HIETH S,

Mr., Arthur 1. Rich-
arts, Counselor of the
American  Embissy in
Tehran, who began his
career there in the 205,
gave us @ description of
the city 25 vears ago.

Tehran i the Twenties

“In those days"™ he
said, “it looked more
like a lurge town than
n city. A hirh wall
surrounded it, with
Ruge ated  thit  wers
cliveil ot night., Mt

SIreels Were BIrrow ;1mi.
crooked. the houses of
miud brick. Camoels were
everywhere, coming and
going in long caravans,

Perhnps  there were o
dozen automabiles,
mostly Fords, Men

drisssed 1o =tyles un-
changidd [or centuries:
EVLETY WDNAD WOIe [.-Ill.'
chadar, with veil, There
hint of the YWest
about the plice then.

“And T really s
0 be 1t the end of the
warld, Getting
meant o long sen  voy-
age, followed by a tedi
ous 1rp overland from
the Hiack Sea or the
Persian Gulf,™

But Riza Shah Mah-
levy, father of the pres-
ent Shah, changed Teh-
ran s face. Making the
capital  the symbol of
s westernization  pol
cy, He radically  re-

planned and rebuilt it

Vs

here

|
i

Lown  came  the wall

jone gutlers,  Broad  avenues,  inter-

tegan learmg up main thorough spCcbing at risht aneles,
fast-growing city were cut through

sequalid, congested areas
Imposing Government buildines, combining
native and Western architecture. SOTANE Up
Palnces, o handsome museum, stadiom,  wng-
viersity, and magoificent Chhcers’ Club were
Laaralt [he ity spread out, and itz growth
accelerated,
Tehmn today offers many a curious con
tra=t. Itz aften thick traffic s a8 mixture of

streamlined American putomobilez. Besis of
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Irianian Bakers Create Their Cwn Styles.

'|I-.I t=.

nFninst Lhe roof of o Jome-=Singem]
lranmian bread comes i wide, fat

st H ]l H

small British-Luill taxis, pushcaris, wagons,
handmode buses; war-surplus trocks. ond plod-
dinge Durros (e 444, Cnrts andd 15
ste painted i bright (e S1TES,
Horses' legs and tmils are dved henna: blue
beads on their harpes ward off the evil eyve.

Even in the ciiy's main square a flock ol
_-!;,|1_-|;-|| st Toits, !'h-',||- - =nNg ol CAmu |5

in from the desert, may momenlaridy e up

-

g WilrFans
I 3 11

FeUomeLlric

L

Though the city boasts broad streels, tralin
lirhts, dial phones, and pretentiouns buildings,
[t still lacks sanitary woier ol sewage syvs-
temz.  Water from the mountains flows m its
sejuare stone gutiers, called b Children
wiatdle in it, men wash o it animals donk ot
o foreigner touches jube water, nor do those
whic can alfordd a well ar to patronize the
swmtm of water peddlers who il their two.
wheeled tank curts at city wells,  BHut lor the
mies af people it's the only waler availible,

Before we left, we watched men  laying
huge wiler maing down the center of one ol
the city's chiel thorogghlares marking the

* Spe M ACATINE:
'l gy I":.'.":.Il".a.'..-l-.
pnd Tts Cupital.”

|!| I!..I ‘.'I-I|Il.||| :: il
“UHd and New b Peesin,™ by tiw
:'.ll:-l-llum:-_l.l. LFE Y .|'||!- :l||1"--!:"|| -|--'--||

F. L. BRird, April. 1

Haro

This One Specializes in “Breadbnskets”

Al ot

y charcoal fime,

d like mipkin.

Honwes™ balied bhinetd

K et

crve 1f hold

\uTEIES
dawn of o new era for

[ran’s chief city, like
while, is still enly in the
chime Local products gre largely hand-
e, the shimy Ihial gEraces
EVEL o the handeome bodies of the
boses, bullt on U truck chassis:
[ Many of the buses, copying Uadillac, sport
tall fins), Parts of the city seem ke surging
beirehipvies, thisdr ||!III_!'.I.' |J-'.I’.'__i‘|I! .I!!'1 '.].i'll'l'iI'IJ
away Trom dawn to dusk. If your automobils
motor needs o new part and one E=n't avail-
able, the chances gre an exact copy ¢an be
handmade in short order

Faclories are modern plants praduce
textiles; cement, cigarettes, bricks, and car-
South of the city a forest of tall chim-
nevs marks the vards that tirn out the bufi-
colored bricks from which the capital s built
There, tisi, stantds one of the world's largest
grain elevators, which Iranians call Ysilos™

shops are small. Tehran has o department
spore, unless its vast covered Daznar can be
| |_|],_-|| e, .j_||I| 1] '|_;|-| ETisCory, Tha l|'|'_..::_:5-'l.
not the grocer, sells powdered milk, and only
the cereal man sells nice.  Evervone stems Lo
be in business for himsalf: butcher, baker,
vegetable man have then tiny stalls.

I'ehran (page 430).
thie couniry as o
shatfow of the ma-
L]
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sidewalks swarm with. men and bovs selling
lottery tickets, sunflower seeds; chewing gum,
cindy, oranges, fruit drinks, neckties, socks,
or beads. The corner snack bar is 3 charcaoal
bragzier, over which broil skewered lamb hits
and chickeh livers

A wide variety of foreign goods, from ps-
pirin o zithers, fills shop windows, United
States products predominate.  Though lew
customers read English, window placards ask
“Which twin has the Toni?™ or extol the
properties of an American dentifrice or deo-
duorant, Nearly every window displays n
background gallery of pin-up girls or Holly-
Wil stars.

The “star” most often seen is Walt Thsney's
Mickey Mouse. A favorite Persinn fod s
mast (propounced “mahst™), which is some-
thing like voghurt, and the leading hrand is
Mickey mast. It comes in small earthenware
jars; with the inimitable Mickey prominently
displayed on thelr paper caps.

Most shops have radios, which pour forth
news reports and the wailing music of the
East.  Atop the two- and three-story build-
ings anténnas are strung on slender poles,
{ayorite perches for fat black-and-white cropws.

Western dress predominntes in Tehran, un-
like any other city or town in Tran. Men
wear lidlored husiness suits, but a minority
of the older women cling to the fowing chadar
(page 429}, Inany L'n:-wﬂ anly a mullek, an
expounder of Islam, in turban and black

gown, may serve to remind a visitor of where
he is,

City of Rags and Riches

Tehriin is a city of rags and riches, Expen-
sive American automobiles are legion.  Pal-
aces and pretentious walled villas dot the city
and ft= northern suburbs: On the sidewnlks
well-dressed men brosh elbows with barefooted
porters, well diggers, and other laborers in
raugs, while flanking the main rod south to
the shrine ¢ity of Rad (or Rhages) families
live like animals in cives.

But, unlike other cities of the Middle East,
Tehrun has few beguars maming ite streets,
Sponsored by a princess of the royal family,
they are housed and fed jn a rehabilitation
center, where they learn useful trudes,

With a local frietd we wandered, gaping,
through miles of narrow, covered streets and
allevs in the bazaar. To this maze, the coun-
iry's commercial heart, countless products
from every part of Iran and manv a foreign
landd find their way., Booths exhibit a be-
wildering arrny—jewelry, shoes, spices, dry-
poods, hardware, brass goods, copperwire, per-
fumes, and grain and other foods,

h'-:r:-.'whﬁr:- were ithe sights, sonnds, mnd
smells of the East, Crowds jostled in the dim

The National Geographic Magazine

passages: every human (ype wis there.
Women handled goods while shrewd  deal-
ers, puifing pipes, feigned indifference.  Other
honsewives, in groups of twos and threes,
hupggled long to met a bargain, Barefpot
urchins derted on ermamds for thelr masters.
Shoviing men leading heavily laden burros
Ix:lﬂl the crowd. Merchants bowed and

koned to us or, guuﬁfnu our nutionality,
shouted *'Okay, okay™ and waved townrd
their shops,

Tehran's Fabulous Rug Murt

In a covered sguare off the street of the
shoemakers we [oumd the rug mart,  Piles of
multihued rugs reached almns.r. 1o the domed
roof: every type of Persinn rag was repre-
sented, from tribal primitives (o silk-backed
bequties that Jooked like paintings.  From
high balconies hung lustrous carpets fit for
palnces, their rich colors glowing, While 1
browsed, [ heard cameraman Boberts's Vir-
ginia accent bargaining with a dealer. But,
inexplicably, the merchant wasn't in n bargain-
ing mood, and we left empty-handed,

Time and again in Tehran we were told,
“This isn't the real Tran, Toke o long trip:
see the unchanged countryside.”

Eager to do just that, we arranged 2
trip south some 600 miles to Isfnhan, home
of James Morier's unforgettable character,
Hajii Baby, to anciemt Persepolis, and to
storied Shirax, But first, to get a briefing in
Persian peography, we sought out an Ameri-
can who had spent most of a lifetime in Tran.

“This lnnd is vast, strotegic, and full of
oil," were his first words after Jearning the
Lur pose of our visit. Getting & map from

is desk, be spread it on the table h-ﬂwc-:u us.
An mrIe:-r. fnger swept across the country just
south of the Caspian Sea.

“Here are the mighty Elburz Mountains,
rising b more than 185,000 f{eet.,” he safd
“You can see them from the window there,

“And here,” he went on, “are the Zagros
Mountains along Iran’s western and =outh-
western boundaries.  Together they form two
sides of a rough triangle with its apex aimed
at Turkev., Between them lies the heart of
Iran, u vast platesn covering hali the country
atel  averaging 3,000 feet above the sea.
Rocky hills, funtasticallv eroded, cut it into
numerous valley basing.  You'll see o good
cross section of it on vour' trip.”

Pauising 1o relight his pipe, our friend went
m: ““These mountain walls, Elburz and 7a-
gros, shut off moisture-laden winds, and most
of the plateau gets less than 10 inches of rain-
fall a wear. So it's largely sand or stony
desert, or steppe.  All life there depends an

irrigation.  Towns and  farm  villages are
green islands in a barren sea,  Almost every
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Journey into Troubled Iran

square oot of productive lind has been won
from the burning sun, the sand, and the wind:
only constant toil LEEPE it wiomn.

“Stretching some 650 miles southeast of
Tehran are two of the world's most formidable
deserts, the Dasht-i-Kavir and the Dasht-1-
Lut.  They're trackless wastes, with huge
shlt flats; paris have never been explored.
They look like the second day of Creation,
before life or vegetation appeared on earth,

“Only 10 percent of the land of Tran is
cultivated, and a third of that depends on
irrigation, Another |3 percent s grazing
lard, for most of the platean has a stubble of
coitrze griss of sagebrush,  Mountains, for-
ests, and barren land cover the rémaining
three quarters, The best form land is in the
northwest and along the Caspian shore”

“Where does the water come from for all
thiz irrigation?” | asked. “From wh;u little
I've seen, Iran has very few rivers.

"fuu IE right,” he answered, “ond even
fewer fresh-water lakes. Have v flown
ovier much of Iran?”

“Only from Damascus bere, and to Abadan
and back.”

“ThHd vou often notice long lines of holes
in the ground, sometimes running for miles?
Look like anthills from the air."

“Certainly,” I answered. “Can’t miss
them, They reminded me of gophers' holes.™

“Those are banars,  About four-fifths of
the water used in irrigation on the plateau
is subsurface, Diggers hand-sink a well in

the hills. I they make a strike, they rtunnel
an undergpround bed for the water to the
nearest village, FEvery few hundred feet

they dig another shaft to bring up dirt and
to use later for repairs. Rother an ingenious
systemi; been used for cemturies.  There's
very little evaporation, and the water cam't
be stolen.”

Journey into Southern Iran

Early next morning we drove through a city
just awakening and headed south,  Behind
us cone-shaped Demavend, Tran's highest
peak, wore a cap of white clouds.  Ahead,
the brilliance of the rising sun was reflecterd
in the golden dome of the shrine of Abdul
Arim al Rai (page 4530).

At Tehran’s doorstep began  the  parched
platensy, over which we drove for two days
to reach Shiraz. Some sections in their utter
bleakness resembled landscupes on the moan,
Al wide intervals walled adobe willages, with
green flelds -and slender poplar trees, or an
upthrust range of jagged, rocky hills broke
the monotony, Gendarmerie beadguarters;
looking like Hollywoods version of French
Foreign Legion posts, were spaced  along
the rodad. We saw few inhabitants—an oc-
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casional shepherd or o group of men, sun-
biirrmied I.rlnLi-: working (n the highwiy.

Tank trucks marked BP (British Petrol)
lined both sides of the road for miles as we
entered Qum, for the city is a major distribu-
tion center for sasoline. Hetter known is
its revered position as a holy citv.  Second
anly to Meshed in Iran as o place of pilgrim-
agge for the devout, its beautiful golden-
domed mosgque holds the <hrine of Fatima,
daughter of the Tmam Musa al Kaxim,

Qum is alss the birthplace of the Ohd Man
of the Mountains, Huasan-i-Sabbah, 11th-
century founder of the dregd Order of Assas-
sins, His headguarters was the Rock of Ala-
miut, # fastness deep in the Elburz Moun-
tains, whence he sent his messengers ol death
to dispatch his enemies, Many of his fanatical
followers were home-town bovs from Qum.

Skirting the Great Salt Descrt

Leaving the asphalt, we ckirted a range
of paked hills and took an alternate route to
visit hashan, noled for its fine rugs.  Chr
only stop was mude to watch kannt diggers
plv the trade they band down from father
to =on for generations.  Men, working o
crude windluss, lowered o small bov into o
180-foot hole. Every few minutes up came
a leather bag Alled with dirt. In this way
thousands of miles of these underground
water tunnels have been dug all over the
[ranian plateau.

Gusts of wind blew swirls of dust aeross
the road and dissipated the cloud that
strenmed behind oor car. A haze wrapped
the horizon in mystery., Eastward, seem-
ingly limitless, stretched the great sall des-
ert, shimmering in the heat, To the west,

gaunt  rock  hills.  pastel-shaded, made a
grotesque  skyline. A caravan of  camels
plodded by: carrion birds glided above o

burrn’s carcass, | pointed out to Joe a placid
lake with wooded slands, He couldn't e
it, When | Jooked again, it had disappenred.

Green barley fields marked Kashan's out-
skirts: the town fiself wis sun-baked and
almost treeless.  Halting at o traffic circle to
have our travel permits checked, we inquired
thmu;;h P'etras, our driver-interpreter, for a

“rug factory.”

A small crowd mathered, launched into
animated conversatiom, and chose one of its
members to guide us.  Through narrowing,
will-lined streets we drove until we had 1o
abandon the car and proceed afoot, Thread-
ing a maze of alleys, we stopped before a
weather-heaten door.

A wizened old woman answered our knock,
bowed ws in, and led ws to her bedroom.
Opening off o court, it was bare except for
bedroll and a loom on which hung an un-
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Journey into Troubled Tran

street corners or rode  the latest style dn
English bicveles. Decorated sidewalk stands
sold s=oft drinks. Several brightly lighted
movie houses gdvertised old American films,
Including The Sgm o] the Crosz,  Public
baths, their red towels drying on ool tops,
didd & rush business,

Heder men wore bearnds, dyed heoni, amd
usually the Exstern type of dress.  Occasion-
ally a green sash procliimed its wearer o
descendant of the Prophet. One old-timer,
seated before p shop, covered his face s
we passed so that his eves might not Dbe-
hold the infidels.

A lowd-speaker op the Chahar Bagh Theo-
Iogicnl School (page 433) harangued the
crowds about conditions in the local fextile
mills. Newspapers carried a front-page car-
toon in color showing Prime Minister Attlee
shaking hands with Premicr Stalin - while
Iran went up in flames.  (Widely held in
Iran is the belief that Britain and Russin have
a secret agreement for dividing the country
lwetween them, )

Hack at the hotel we met Consul John
Ordway, who represents the United States in
Isfahan,  Far into the soft, star-studded Per-
sinn night we talked of this storied city.

“In the 17th century,” he reminded wus,
“Persians called Isfahan ‘hali the world'—
and not without reason. European travelers
of those davs left descriptions of it that
sound like the Aralian Nyghts,  Apparently
it wns a fairviand of magnificent palaces,
beautiful mosques, and énchanted gardens.

“Shah Abbas the Great, a contemporary of
Queen Elizabeth, was responsible.  He made
Isfahan his capital and adorned it with ar-
chitectural jewels. Many still exist; you'll
marvel when you see them.

“1sfahan is still a4 place of importance,”
he wenl on, “'which s why we've just apened
a consulate here.  It's central Iran’s main
communications, textile, and agricultyral
center. Thi lovely oasis produces wheat, a
useful substance called gum tragacanth, lin-
seed oll, almonds, wonderfi] fruit, sausapge
casings. and half the textiles mode in Iran."”

A friend of john's, a Bakhtiari leader
dressed i well-cut business suit, joined us.
Temporarily talk switched to movie cameras
andd projectors, his hobby, When someone
commented on his fluent English, he laughed
and =aid, "It's rather Umited, T'm afraid. 1
wis educated in France and never -studied
English. Bought a stack of old comic books
g couple of vears ago-and taught my=elf.”

Early next morning we visited the Maidan-i-
shah, the majestic square that Shah Abbas
made the hob of his new capital (pages
452-3). Already it hummed with activity,
Merchants. running a curb market, displayed

EER

miscellanesus wires from pins 1o old door
hinges, Whenever trade siackened they lolled
an bright rugs, sipped ten, and smoked water
jipes.  Local farmers sold mounds of fresh
peas o oretadlers,  Western music  drifred
across the square.  Two taxi drivers argoed
the cause of a creased fender, while a recalei-
trant donkey brayed loudly.

High alwwe this hubbub soared the magnifi-
cent turgquoize dome amnd minarets of Masjid-i-
Shah (Rihg's Muosque) and Maslid Sheik
Lutf TUlah. In gaping womider we walked
around the square to see (hese mosterpieces
of ofd Persian architecture from every angle

Later we visited the mosgues and saw their
wimiders at close range. Atop the rool of
All Kapu, n small palace the Shah used
as o patehouse for his other roval residences,
wir had an unforgettabile view of Isfahan
(page 454). From Ali Kopu's pillared  ve-
randa, a roval box, the Shah and his court
walcherd polo matches and exhibitions of
horsemanship and military prowese,  Its top
Hoor was a banguet hall; niches =1l cover-
ing the walls held the vessele, cups, and drink-
g glusses of the diners.

Anvil Chorus in lsfalan's Basonr

For hours we wandered in the twilight of
Isfahan's big covered bazaar. Holes i the
street’s vaulted roofs admitted bright shafts
of suplight that resembled batteries of spot-
lights, OUn the street of the metalworkers
a thousand hammers tapped 8 ceaseless anvil
chorus.  In hundreds of small workshops
boys tended [wellows and moughed ol work,
while craftsmen fashioned delicate pitchers,
ornamental trayvs, and samovars,

Deep in the cellar we witched a patient
blindfolded camel turn the giant stome of a
primitive, centuries-old  linseed oil  mill
Climbing to the bazanr’s sdobe mof, we had
another eye-filling view of city and sguore.
Investigating the sound of a bell cloze by, we
dizcovered a cow placidly chewing her cud
ina penthouse: enclosure,

With a local artist we sisited the 17th-

century Armendan Cathedral of St Saviour's

wnil its remarkable museum  that mirrors
three centuries of Christian life in lsfzhan,
To his capital, to stimulate its aris, crafis,
and commerce, Shah Abbaz  transplonted
thousands of Armenian families from Julfa
(Dzhulfa). on the present Soviet border, in
1605, Their descendants form a sizable mi-
nority in {sfahan; many have relatives in the
United States,

In Chihil Situn, Palace of the Forty Pil-
larz, we lraced Persian history ip old morals
and drank tex with the Chief of the Depart-
ment af Antiquities

“Where are the other pillars?” 1 ashed,
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newhorn kid in ber arms.  Chickens, [eg#l
tied, were slung in pairs across packs. Youths
carrying long staves kept the flocks: moving.

In & wide green valley we visited a large
Kashgai encampment (page 463).  Dogs
howled and children appeared as if by magic
at our approach. Two men, capes held
high about their faces, come toward us,

We grected them; and Petros explained our
business at length, Occasionally the older
man spoke.

“What does he say?™ 1 asked,

“I'm not sure,” Peétros anewered with a
shrug. “These people uwse miany Turkish
words. But | don't think he understands
what ‘“taking pictures’ means,”

With passport photographs and wallet snap-
shots we tried to get the idea across. Joe
tnok  Petros’s picture, showed his cameras,
and let the men peer into the view finders.
Finally they posed for us (page 447), Shy-
ness disappesring, they took us on 4 tour,

HRovs brought us brimming bowls of butter-
miik. Gnarled grandmothers tended balvies
or worked at portable looms.  Younger
women, busy with chores, kept their faces
turned from us.  Men wok predinner naps
of gathered dung for fires, Every youngster
in camp followed us about,

Part of Nature's pattern, this nomad. life
is almost changeless in its ebb and fow across
the Iranian plateaun. Modern times have
passed it by little we saw suggested the Ma.-
chine A Largely self-sufficient, hardy, and
self-reliant, the tribes follow an ageless way.
Long befare Persepalis governed most of the
known world, similar tents dotted nesr-hy
hills and valleys,

Vitginia license plates oo a statlon wagnon
parked outside our hotel in Shiraz gave us
an unexpected thrill, Inside we met Mr.
Elgin Croseclose, author and expert on Iran,
louring the country with his wife and three
daughters

“8hirae,” he told us, “Is noted Tor its lovely
girdens, beautiful women, and fine wines.
Birthplace of Saadi and Hafiz, the celebrated
poets, it's Iran’s poetical capital. Besides, it's
probahly Iran’s mest up-to-date city’™ (pages
445, 457).

With Mohammed Al Bahadur, Viec-mavor
of Shiraz and a grachuste of the American
University in Beirut, we made n whiclwind
14-hour tour of this unusual city,

“Shiraz was Persia's capital 200 vears apo,”
he sanl. "“"KRorim Khan Zand, one of old
Persia's best rulers,; rebuilt it, as Shnh Abbas
did lefnhan, Now, partly through the gener-
osity of one of our leading families, we're
having another big building boom.

"Since the war, wide avenues have been
cut amd streets paved. Much of the ity

The National Geographic Magazine

has running wnier and other modern con-
vemiences.  Dopulation ' has jumped a third
in the Inst decade; and whole new sections dire
being laid out.”

Atop a new 8,000000-gallon reservoir we
saw this delightiul oasis in panorama. We in-

deep wells and big Américan puamps
that will complete its water svstem. [In
rapid succession we visited hospital, medical
college, library, college of arts and cralts,
nthletic feld, stadium, and swinmming pool,
all recently finished or being completed.

We  wandered in dream-world  gardens
seented with the perfume of roses ond orange
blossoms, drank tea in cypress-shuded villas,
ang paid our respectz nt the tomhbs of the
poets. Dusk found us nding on o wide, cir-
cular bodlevard being constructed on  the
citv’s old abamdoned moat,

“Come see an old Persian institution,”
vited our-guide,

To n former public bath, built by Kirim
Zand, we went. In the pit of its nmphi-
theaterlike disrobing room a dozen nwn,
loins girt in red towels, were doing rapid

push-ups. A spare, grizzled veteran set the
e, Cross-legged on a dais, a drummer
wal out a wild, throbbing rhythm and
chiunted in a singsong voice,

L3
-

Adhleties 10 Poétry

With scarcely a pause they switched to
deep knee bends, in- i‘HEIﬂim jumping, hop-
ing. club swinging, weight lifting, mad whirl-
ﬁ]_ﬁ., and dances that would make an Apache
jealous. As a climax, they palred off and
started wrestling. Ceaselessiy the pulsating
drumbeats and the weird chant continued,

“Iti's what vou'd eall a physical culture
society,” Bahadur explained, “They're all
pver Tran., The practice goes back some
seven centuries.  These men do this from
6 until 8, moroing. and evenings, six days a
week, Their leader = 70 years ald; the
druommer i5 chanting wverses from  Persian
poets. Like to joing”

Whilr admitting ooy waistline would bene-

| begged off.

t"rur time in Iran was growing short.  Hack
in the capital, we made prepamtions to leave;

“Mon't go before you see the Caspian
coast,” we were (old. *'It's another world."

S0 we stole a few days, wvisited an amacz-
ing land of rice fields; ten plantations, Jush
semitrapical vegetation —but that's for a later
story. Soon we were winging west over now
fwmiliar  Persian land patterns, over the
anciemt vallevs of Tigris and Euphrates to
Cairo on the first leg of our homeward
journey.*

* For additional articles em Tran, see “Namosar
Geowarme Maoanyne Cumulative Index, 1899-1950."
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Far North with “Captain Mac”

By Migtam MacMinan

ARE the wheel, Miriam,” said Mac,
gty
As T clutched the big mahogany
wheel, “Hard aport!™ he directed. Then,
jumping on the deckhouse, he called out:
"Cast off the lines! Hall-speed astern]”

Slowly the Bowdoin backed away from the
dock ut Boothbay Harbor, Maine, away from
cheering friends and relatives nshore and on
small Besits around us, The orders, “Steady on
the wheel,” then, Y Ahead slow.”" made me tin-
gie with the realization that once more we were
headed back 1o the North—to clear waters
filled with bluish-green fce and fantastic ice-
bergs: to a land where the midnight sun casts
a glow on snow-ca motntains; and
strafght-haired Eskimos dart about in seal-
skin-covered kavaks,

Even our S$8-foot Arctic schooner—nanme
gold-leafed on her bow, white hull shining with
fresh paint, spars néwly varnished—even the
Boedoin seemed to glory at thought of being
washed omce more by icy waters, or tied to
an ice while her crew refilled the water
tanks, or “slowed down' while we phote-
graphed a polar beiar, herd of walrus, a nar-
whal, or perhaps Eskimos,

Now, as she glided ahead. she seemed Im-
patient to face once more the exciting uncer-
tainty of poking her nose into those uncharted
inlets along the icy, ledge-strewn consts of
Labirador, Ea[nu [sland, Ellesmers Island, and
Greenlond (map, page 467 ).

Bombarded with Questions

It was June, 1950, This would be the 29th
txpedition to the Far North for my husband,
Commander Domald B, MacMillan, USN.R.
(my own eighth), and the beginning of his
42d vear of Arctic exploration.*

Woeeks of hard work had prepared for the
expedition, Then, in the last few days, there
were endless questions: “How can this little
boat stand the strain of that ice?™ “Will vou
bring back polar bears and walrus—alive?”
“How do vou ever cook a walrus in that small
oven?”  “How do vou keep warm?” “Why
do you call that " —pointing to the crow s-nest
al the top of the foremast—"“the ice harrel?”

And, looking directly at me: “Where do vou
wiash your batr or lake a bath?” If 1 hap-
pened to be In the after eabin near my bunk,
I'dl point 1o the small basin in our four-by -four

“head” and say, “In that basim—if we have
enoigh waler,”

With all the guestioning crowds; | some-
times wondersed how we ever el Lo s1ow

on board under floors, in closets, In every
cubbyhole enough food (four tons) for 14

men and one womnn for four months. Not
W mention 2,700 gallons of Diesel oil, 600
gallons of water, three tons of coal, and sup-
plies for the MacMillan-Moravian School at
Nuin In' Labrador, (page 481). To forget a
single necessary tem—a spare part for the
engine, a tool fur tepairs, even a light bulb—
might prove disastrous,

But somehow we got evervthing aboard at
last und with pounding hearts could thrill at
what lay abead—new experiences and dis-
coveries, both geographical and  sciemtific.
Mac’s answer to the question so often ashed,
"Why do vou go?” is significknt, “To learn
something.” he repliecs. And after 42 vears
he still “learns something” on every trip,

Commonder Donald B. Machlillan's ex-
peditions have been ed by geogruphical
societies, including the National Geographic
Soctety, ond many museums. He has done
work for the United States Government, for
the Carnegie Institution of Washington, for
many oolleges—Bowdoin, Yale, Harvard, the
University of IHinois. and others, These ex-
peditions have ranged from a few months to
one ol four long vears:

Mot o Sailor in the Crew

The scientists, professors, college and pre-
paratory school students who go along to do
research in botamy, geology, ornithology,
xology, dnd Hnll‘lmrhliuj.:'_!r' mitke up his crew.
He never tukes a professional sailor. He de-
pends entirelv upon training these men and
bovs, some of whom have never heen at sea
Each one stonds watch for'ard, tikes his trick
at the wheel, zcrubs decks, shines brass, helps
the cook., And 'm no exception; T do all
these things, 1 tnke orders from the Captain
and the mates and, when T'm scullion for the
day, from our cook (page 473).

After two davs’ crojsing along the Maine
COdEsL, Our green crew were gefling used o
the rpatineg of the ship: now they were ready
for the start around Cape Sable, Nova Scotia.
Fach man had had a chance (o steer by com-
pass and knew what it meant (o trim sheets
and pall on a halvard.

The sum was setling whin we anchored in
the snug fittle harbor of Cutler, Munine, [t
painted the sky 3 brilliant red and deep vellow
ns it dipped below the horizon,

#5ee, In the MaTwRsl GEOORAFIIC
"MacMillan Arctic Expedition Returns,” Iw Donald
B, MacMillan, November, 1925; “Naturalst with
MarMillan in the Armtic,” by Walter N, Koelz, and
“Firsl Natural-Color Photographs from the Arctie,”
22 {ils., bsath Marvch, 1926, "MacMillin in the Field,"
October, 197%; and “Scientific Aspects of the Mac-
Millan Arctic Eapanfition,” September, 1923,

Magaziwe:
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Jet us through, Mac jumped ashore and
greetid the custams officer. an old friend who
huel been there almost as long as the Bowdoin
haz been entering Nova Scotia by way of the
Bras d'Ur Lakes.® It wasa personal as well as
an official visit, Soon we were on our way
again,

I always look forward to that run through
the Bras d'Or Lakes, especially if we've taken
i drubbing. as we often have, around Cape
Sable. The p t smell of spruce trees
itself iz worth a ng up. And 1 love the
peaceiul green fields, dotted with grazing cows
and sheep, which reach from the lnke's edge
back to neat farmbouses and white churches.
- Ahead, off our port bow, loomed 'a high point
known as Red Head, a landmark and once the
summer home of ane of the world’s t men,
Alexander Graham Bell. A clearing on Beinn
Bhreagh (“Beautiful Mountain®™ in Gaelic)
mirks his burial place. His large house, with
its high trees and preen lawn sloping down
to the water, his been ied for many vears
by Gilbert and Elsie Bell Grosvenor, We
swung in close, but three toots on our horn
failed to break the quiet ashore. There was
no flog fiving. Clearly the family had not
arrived for the summer,

A short distance bevond, nt Big Harbour
(Port ‘Bevis), we stopped for the night. Here
Ma¢ had spent many happy summers with
hiz grandparents as a bov.

Last Tub Bath for Three Months

When we landed in Svdney, Novn Scotin,
next morming, [ was the first ashore, hustling
up the main street to order Inst-minute food

lies and presents for our many friends in

the North., The Bowdein had n redill of oil

and water while the rest of us enjoved hot

baths ut the hotel, our last good soak in real

E:hﬂ until we returned to Svdney three months
ter.

Only 80 miles of Cabot Strait separate
Nova Scotin from Chpe Anguille, Newloimned-
land, Generally, however, it's-a fogey stretch
andl o busy thdroughfare as well; so Mac
watches the weather carefully. Late in the
afternoon he decided: “Barometer's steady.
Things look good for the crossing. Well
start.”

Having croz=ed Cabot Strait before (shall |
ever forget the rolling and tossipg!) 1 was
prepared to “hang on.” But the going was
sy good 1 could think only of wheit all Arctic
travelers know too well: pood weather now
menns something coming later. Old Torngak,
the evil spirit of the North, would catch up
with us somewhere, somehow,

S0 far, Mac has alwayvs managed to get
the better of Torneak, but there have been

&Sk, dn the Natnwan Geocearmns  Macansed
“Balty Mova Scotin.” by Andrew Ho Brown, 'May,
1930 and "Charm of Cape Breton Ishind,” by Cath-
erine. Dunlop Mackengie, July, 1920,

Pues) oo CapeSably
T M Sealtiling 1A &

d67 , P br Frein K ANioman

In These Waters Bowdoin Has Sailed
u Quarter-million Miles

Dis this trip, latest of 29 “Captodn Mac™ has taken
i the Arctic, hie 60-tan schooner started from Booth-
bay Harbor, Malne, and sailed along the Labrador
const,  Crosing from Cape Chidley to Greentand, she
fniskied on through imcreasinely jee-filled water until
she pussed Etah, northernmost permanent settlement
ity Greenlind.  In Kane Basid, shout 78° N, the éx-

tmn was stopped by unbroksm polar joe oni
oréed to turn back, Retumn trp followid the Elles-
mere and Baffin lslsnd coastlines
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“My name’s Stone,” he explained. “Come
in and meet the wife and kids,”

After an hour’s visit with Mr, and Mrs., a
lot of little Stones shyly peeking out from
every corner of the sparsely furnished wooden
shack, we knew all the fishing and trapping
news.  We knew much more: for example,
that in Chateau there are 13 families and 80
people and that “We'se all named Stone,”

In a village to the north, Cape St. Charles,
it seemid that evervbody's name was Pye
And almost all the families in Red Bay were
named Pike,

I listened palitely, but the handmade hooket
rugs covering the wood loors were of far more
intorest to me. Tempting for 2 woman about
to furnikh a new home in Castine, Maine!

Thie weather was still good the next mom-
ing, and even with our stop at the St. Peter
Islands to photograph bherring gulls, elder
ducks; and Arctic terns we were alile to drop
anchor in Antill Cove by noon, Here the
crew refilled our water tanks from a clear
stream ot the head of the harbor,

"I enme in here with Pedry on the Roose-
vedt i 1908, said Mae, looking reminiscently
at the remains of an old whaling station. “The
very place where we loaded aboutl eight tons
of whale meat.”

“Wiale meat?™ asked the cook.

“For our dogs" he explained. Then he
added, “We can ensily make Battle Harbowr
before dark. It's only gix miles from here,"

To my way of thinking, there's nothing easy
in making port at this so-called capital of
Labrador, with its salmon nets, trout nets,
ledges, ond islands barely hidden at high
water.

There are few places where Mac takes the
wheel, but Battle Harbour is one, Do vou
wonder 1 was nervous now when suddenly he
<aid 0 me, "Do yon want to take her in2"
That much confidence in me 1 considered one
r;‘f the high points of my eight trips into the
Arctie,

Around the lecberd nnd into the Dock

I stood straighter ns 1 gripped the wheel,
determined not to hit one thing on the way in.
First T steered for the side of a cliff until
the bow practically touched the rocks. Then
I slowly swung to port, just missing a ledge
in the middle of the entrance. Back towand
the cliff again, almost grazing the side, where
wooden shacks and fishing stages projected
into the water, natives stood waving, and
mangy summer-codted dogs howled at os.
Battle Harbour furnishes a picture of what
is to follow on the Labrador-—dogs, barren
rocks, and shacks perched as if they're ready
to drop into the sea at ong puff of wind.*
The Bowdoin lived up to her reputation.

The National Gﬁngrnphii-: Muagazine

“Shet could turn on a 10-cent piece,” someone
had said. We missed the small icebeérg in the
thiddle of the narrow harbor by a few feet and
tied up at the dock without a scratch.

Our friend, Stanley Brazil, for vears radio
expert of the Labrador, was waiting to greet
us.

“Don ond Mariun back again!  TLooking
younger than ever. How do you folks do it?
Good work bringing her into dock, Mariun!”

It came in @ single breath, and a Titte lator
Stanley was bringing us up to date on all the
happenings along the Labrador: codfish were
starce—no price, only a cent a pound: salmon
better, 15 cents a pound, 90 cents in the
States) ice to the north of us; prepare for
trosble—worst joe conditions in !

Despite the low price and scarcity of fish,
things looked busy nt Battle Harbour,

A fisherman stood in his dory, knee-deep in
fish, tossing the squirming bodies onto the
rocks. Two schooners were tied up to the
dewcle, loading boxes of iced salmon, On shore
biyys nalled shooks into shipping boxes.

But on the horizon one lone schooner, mak-
ing its way north, showed the changing times;
Uice 1,200 schooners went north along that
cpast each year, returning tn late September
ar October with holds full of fish. Now, we
were told, only about 50 venture north,

Where Penry First Told His Story

We spent the first part of the evening ex-
chapging stories, ond no one can tell them
quite like Stanley, Later we climbed to a
dimly lit loft in the old Baine, Johnston &
Lo, butlding adjoining the dock (it bought out
an English firm here in 1870) and there
histened while my husband described, at first-
hand, o dramatic scene of 4] vears hefore,

As one of Robert E. Peary’s assistants, Mac
had been in this same loft when the tall, broad-
shouldered explorer, dressed in rubber boots,
old raincoat, faded blue cap and fannel <hirt,
gave his first interview to the press after dis-
covering the North Pole. His andience con-
sisted of reporters and photographers, some
standing, some squatting on fish boxes and
nets; behind them fishermen in oilskins peered
avier their heads; small curious bovs sprawled
on the floor.

All Bistened breathlessly, for this was ane
of history’s milestones. After 300 years of
struggle by many nations, ships crushed, crews
lost, this man Robert E. Peary, who had
reached the goal at last, sat here on the head
of a barrel calmly telling his story.  And sud-
denly the night air had crackled with wireless
messages which entircled the world, one to

* See “Newfomndlamd, Usnaida’s New Provinee, ™ by
Androw H, Brown, Navonal Geoosapame Magamse.
June, 1949
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Batal Tortugueses [or
‘hoat,” was Jound on
maps 200 vears before this
Boat™ Har-
hour seems more likely
e, Wilfred Grenfell
thi=s Boat Harbour,
the fshing center of

|:.|:-- T .|

chase
really
Labrador, for the site of
hiz first hospital, which
wis it in 189S ancl oe-
.-'.I'll'-l.l:. -". I..-I-r in 19a(),
There s now a nursing
ctivtion at Marvs Harbour,
1] miles up the sound.T
H s -||'=|'|'-||i|] work is
oW CArTr e On OV |i|"
Careniell

Aszsaciation, the
irgest hospital being ai
sl Anthony,
land. During the summer
i, Tony Paddon cruises
north alone the Labrador
i the Associgihion 5 "lll'rii-
cal shipy, Maraval, attend-
i.'l'.'_ the stck nnd |-I'i|'__i'|ﬂ

Newlound-

SOVEre cases Tor fur-
thet freatment af one of
the Grenfell hospitals Eukii
We made our way out oo

e Darisor the next morn-
mE and sl our
due north for Spear Point

J.:Ill !I'.! nr-'.:l.' l|i-|li.| Lk :-:-l-l] 51E'||'.|-'.!
the way Mac wis pacing the deck and hum.
ming—he alwavs hums a tune when there's
trouble brewine—I1 knéew we wouldn't be at

:I|1| I'|'|"_!"| ‘|.1'..:;-|'-
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From

sei for long.

Aller eight trips with ham, 've learmed nid
liv ask questions, T also trv W answer ques
fions ol before Mac hears
in the crew insists on knowing
exaclly whiat time we'll arrive at Hopedale
orf MNain; or whv, with the weather
good, we can't continue, | explain that there
= no sthedule for travel in the North, We
just paizh ahead whenever possible,

If the next run is treacherous and we have
lar to #o0 belore making harbor, we sl
wiiting patiently

This time 1 knew what was g

|||I'||'.'_" .!I-:I'.".':.: in

s SETTHCOHE

sl b BT

lismino

children s (o ke =Weels gven more than Am
el thiven s
rcHR L kR
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Who Cares if It's Sticky ns Long as It's Swoet !

e chiigrrn d:
pupdle gt thes MacMilzn
I.-!I'l I'I' [ ‘-I- dedn carmees

S alm

Chon] of each trp bocth (paice 4851
U, ol andy is the entrance (o this ran so
narrow Lhat only an expert can hit it In fog,

Liitk 1 hs ppered with

ling . rocks

appiriddich 1s
lec] s
Many a fizhing sch
her

Therefore, when Maoc finally spoke, L
st what | expected—that we'd head in for

hter |||:. [
and

enided her life

g ly-louking

Hawke Harbour But we were a ldt Lot
" Ny 1 the Nartowar  Grooearme Maosrmn
EMecovers of the North Pol iy Latllierl LaPosuelit
| iwrstia | “Fean FExplommtions m the Fu
Morth.” 1 Gilbert  Grosvenor, and "Peary a8 il
Legrker, 1 LN d B, MucMilan, bath Ap BN
i L % Lthe Pob I B in ki E. Peat

{3 r. 1P

¥ hae Ul and of Eternmnl ‘Warring (1]
Rir Witired T, Greniell, Nanioxar Grooonarme Maca
rine, Augrust, 10]
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Before we reached the entrance, the fog hud
seitled diown, blotting out sen and land, com-
pelling ws 1o depend upon our noses 1o guide
us tua safe anchorage.  With a whale-odorous
wind coming directly from the only active
whaling station left on the Labradar, that was
eusy. The boys rushed ashore and came back
with the news that three whales, killed in the
marning. were being brought in that night to
be cut up next day. The operation was to
begin at 4 am., they sxid.

How Experts Carve s Whale

1t woulidn't be the first time 1'd gone ashore
here before breakiust to photograph and watch
the cutting up of whales, And 1 can testify
that it is a far greater test of one’s stomach
than the roughest seas encountered anywhere
in the Arctic. But 1 was ready to go again,
for watching these expert Newfoundland and
Nuorwegian cutters make quick work of a 50-
or 60-ton whale is a dramatic sight,

In one hour, sometimes less, the huge animal
15 pulled onto the ramp,; its kin peeled off as
easily as vou'd peel a banann, and each section
vt amd distributed to places of dispogal.

At the top of high ramps, great steam
saws whine as they cut inte bone,

Meat and blubber fre dumped into holes
lendfing to separate steam hoilers where all is
cooked.  Then the meat is ground into pow-
der; dried, and shipped out as fertiliser. The
ol itself i5 carefully separated, praded, and
barreled, much of it for wse n making soap,

At times some of this oil proves o be the
precions, high-priced variety used in Tipsticks.

We ledrned that the past few seawing hire
have been pood, from: 3530 to 400 whales
killed, cut, and shipped each season, Maostly
they were the hlue, or sulphur-bottom, and
finback whales, each worth around $5,000.

Hawke Harbour was interesting.  Just the
same, L wis well content that noon (o leave and
head on along the coast.  With clear weather,
we easily hit the entrance to Doming Run and
comtitthed north, passing places familiar to me
by now, harbors to remember in fog or bad
weather—Entry Istand, Indian Tickle, Mullins
Love, Greadv, (Curlew Harbour.

Fach one s distinguished for some par-
ticular hazard or warning. Mullins Cove, for
mstance, i= dangerous in an easterly, Twelve
nshing schooners wrecked here ih 19120 Cur-
lew Harbour is bad in a northwest wind, but
in an easterly or southerly it’s a fine refuge,
Comfurt Bight suggests exuctly that, comfort
in any weather.

Other names along this southern Labrador
coast are highly descriptive, 'Wild Bight, Mad
Mull, The Wolves, Ironbound, Windy Tickle,
Run by Guess, Mosguite Cove, Fillbelly 1s-
land are typical.

The MNational Geographic Magazine

Before reaching Hamifton Inlet, Mac
pointed to Gready.  “Just off there is where
the 19 men, women, and children of the
Polaris party were picked up in 1873 by
Capt, lsaac Bartlett. They had drifted 1,500
miles on an ice pan fram October 15, 1872,
to April 30, 1873."

Unee aieross the inlet, 50 miles of open
water strewn with leédges and islands, we
began 1o look for Indian Harbour, then Cut
Throat, and finally the wireless pole at Smoky
Tickle. That was where Pearv’s terse mes-
sage, “Stars and Stripes mitiled o the Pale”
was sent to the Associited Press on Septem-
ber 5, 1909,

Winding in and out through inside runs,
we comtinued to Hopedale, the second Mora-
vian village on the coast, When our anchor
toucher] bottom here, we found ourselves sur-
rounded by natives, some shouting “Aksuse!
Mitarnamek!™ (the Fskimo greeting th good
friends), and others calling “Hello! Glad
spe! " Different natives, to be sure, from
those Mac lived and traveled with some 40
years before; with civilization moving steadily
olorig the coast, a full-blooded Fskimo on the
Labrador is now a rarity,

Some Natives Now Curl Their Hair

It was Sunday in Hopedule. Finding ¢hurch
services about to begin, 1 went ashore “na-
tively™ dressed, which 1 thought would please
our friends. To my chagrin, T was about
the only one wearing a white dickey with
hand-embroidersd band and fur around the
hood, and sealskin boots. The natives came
in swedters, skirts, hlouses, dresses, coats, and
even shoes and hats! How some of the girls
had curled their strnight black bhair was a
MIVELETY.

As we stood there singing hymns in Eskimo,
I couldn’t help thinking about the changes
since the Moravian missionaries from London
irst settled on these shores 179 vears before:
Eskinmos murdering  whites, whites killing
Eskimos. But the Moravians built homes
and churches, and gradually the natives guth-
ered around,  Counteracting the dubious in-
fluence of traders, fishermen, and mher visi-
tors, the Moravians have helped the Eskimos
kevp their own ways and customs, in habit,
dress; food, and language.

Maost important of all, they have used their
medical training to help protect the Eskimos
from diseases of civilization, seeing them
through many an  epidemic of smallpox,
measles, and Influenka,

We cleared Hopedale st 4 a.m. in order ta
reach Nain, the next Moravian village, 100
miles northwest, before dark. We took the
inside run, another maze of islands and ledges.
How Mac found the way, recognizing every
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Far North with “Captain Mac"

hill, inlet, and harbor, T don’t koow, Althouch
I'd safledd the course before with him, they
all looked much the sime to me,

I suppose the answer is that Mac has been
navigating these waters for more than 40
vears, He first tackled the inside rins in a
trap boat in 1910, then alone in a canoe in
1911, which he rowed and sailed 1o the
rnorthern tip of Labrador.

Next, with one companion, he came in a
motorbont, the first such craft to cruise the
Labrador. Then year after yvear he picked
his way through in the Bowdoin. From the
air and by dog team also he has studied this
coast, charling rocks and ledges. But 1
noticed that he remained on deck the entire
12 haurs of our run, casually explaining, *"We
can easily hit & rock any time along here.”

At Davis Inlet we slowed down, hoping to
see some of the Nascopie Tndians who come
oyt from the interior and gather here to await
the Catholic priest. He comes north on the
muail boat to hless them and their implements
of the hunt, But with no canoes or dirty
tepees in sight, no smoke rising through the
spruce and larch trees, we concluded they
must have moved north o fish, We resumed
specd and continued north,

The sun was dipping behind the hills by
the tme Mae finally called, “Around that
point is Nidin," Through our binoculars we
could see white-hooded figures running back
and forth, The Bewdein had been sighted
the instant her spoon bow rounded the hill.
In a moment we saw the English flag at the
mission house rised and im-:ﬂﬂi thres times,

Welcome—with on Eskimo Brass Banmd

1f there was less activity than usual on
shore, we knew it was because some of the
natives had pone off to the lslands to fich,
their only livelibood during the summer.
Still, enough were left to load down every
available boat and skiff. Packed into the lead
hoat, the Seeko (Eskimo for “ice™), a 40-To0t
meatorboat which Mac had given the mission-
aties, we oven made owl members of the
native brass band, cumbersome instruments
and all,

Round and round they circled, singing
hymna and calling to us in Eskimo. Then
one bang after another as each boat hit the
side of the Bowdoin and our enthusiastic
visitors climbed aboard.  KRate Hettasch,
Doris and Bill Peacock, the missionarics at
Nain, were first over the rail, Next came a
line of sealzkin-booted natives, more nearly
fall-bloaded than those o the ssuth.

The day was spent unloading supplies and
visiting, ‘The natives, living in wooden houses,
gave us o warm welcome.  some of the homes
were dirty; others were neat and clean, walls
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gaily  decornted with colorful from
magazines, windows filled with flowers grow-
ing out of tin cans.  There were even radios,
phonographs, and sewing machines in evi-
dente,

Al the mission house in the center of the
village, Doris pnd Kate -served coffee and
pastries and generous helpings of bakeapples,
These rediish berries, looking something like
rasphernies. have: an indescribable taste and
mean as much to a native of Labrador as
does o blueberry to a man from Maine (page
406 ).

The mission was typleal of all Moravian
buildings, with white SH:E and red roof, hard-

scrubbied wood floors, long hallwiys, and win-
dows and entrywavs aglow with flourishing
potted plants, including roses in hloom,

A short wilk through the Mormnvinns' vege-
table garden, already sprouting potatoss, rad-
ishes, lettuce, cauliffower, and rhubarh, led
us over a white bridge to the MacMillan-
Muoravian Mission School. Three buildings,
of which Mac gave two, stand here in a setting
of larch and pine trees and well-trodden paths
lined with fireweed.

In 1929 he brought north on the Bowdoin
lumber, deskks, blackboards, books, radio,
hlankets, dishes, food, clothing, sleeping bags
—everyihing with which to start a school. He
fighted the school building, the church, and
the missionaries’ homes with electric lights,
He put an organ in the school and another
in the church, One vear we landed 20,000
false teeth and a dentist's chair,

While we always take additional supplies
when we sall north on the Bowdoin, we foel
that our part in the school’s success is rela-
tively small. The Moraviand deserve the
credit, particularly Kate Hettasch, the teacher
since the duy school first opened. Kate was
barn an the Labrador, her mother and father
being cutstanding missionaries there for nearly
50 years.

Reading, Weiting, and Sleepingd Dagds

The school started with 20 pupils. Now
some 70 h'l;u_']-l—f}'edT rect-cheeked | children
shufile up the path in October, wildly ‘excited
to be back. They study English, rﬂldmg ani
writing in Eskimo, spelling, drawing, Bible,
needlecrait, corpentry, o smattering of geog-
raphy anid historv. They're allowed plenty
of physical exercise, and each one n]:,t:- helps
with the work, cooking, mending, washing,
ﬂ'..':ll'.hl'rll'tﬁ wﬂr:-:l ard water., At night they

wriggle into their sleeping bags (page 471).

For dinner they may bave nipho (dried
senl or caribou) or pipsit (cried trout) with
chunks of seal fat, hard bread and molasses,
and raw obawyve® (vellow willow leaves) ; or a
picce of seal or caribow meit; or perhaps one



A Frozen Galleon, an [eeberg Heads Mujestically Out o Sea

This comporatively small berg was sightod near the Labmadsr coast
thal meazured more: than i oguiarier-mile m diEmseter and boomed 100 {eet abeve ths s bt

Howdods met one
Carred by ocedn

Furilwr north

curreflas, & hig Hebarg mav orudss Jor years before U mitlls In warmer southern wators,

pitarmigan siretched into a lorge stew. What-
ever it is, there s none left at the end of a meal,

satukcday might = bath night for all, Sun-
day morning, dressed in clean Eskimo garb.
Lhey march two by two from school to church,
where they sing, pray, and listen attentively
with the rest of the willage, A heart-warming
OCCESTOM |

Their eager faces lined up at the lTong dinine
tabyle make anuther touching sight, The hless.
ing and joining of hsmds to form n chain
around the tuble while they repent the Eskimao
grecting o unison, Aksuse! [Mitarmamek ™
precedes the meal.

We were surprised to see so many Nascopic
Indians bhere at Nain, They are a primitive
race, generally looking hall starved and only
half clothed. Omnce deadly enemies of the
Eskimie, they seemed friendly enough now,
In fact, they looked in better condition than
when we hiail seen them at Davis Inlet on
ot ler 1I:J'p-.

Ihey were grouped around the government
ctore, wiiting [ur dole, each one being entithed
to %o much food. For manv vears, living des [
in the mterior of Labrador, they have been
coming out once a year for trpding,

In 1910 Mac, with three companions, suf-
tered clowlds of black flies and mosguitoes in
trnveling. 100 miles acroes Labrador (o thetr
caribou-skin tepees to visit and sudy this
branch of the II|.|l.'_"ll_|'|'||'|'.|i_ﬂ]'|,_i-_ -

One of them, Sam Rich, with whom we
talked, remembered Mac's wvisit well., Andd
Napaho und otherz in the group hadn't
forgotten that he fed and clothed them when
they were starving the one winter he lived at
his scientific station 20 miles from Nain.
LThat station has since been mosed to Nain
and now constitutes one of the school’s three
buildings.

Back on board for a good <eep and garly
start, we coulidn’t help but think how plens-
ant It was here In summer, excepl {or the
hordes of mosqiitoes and black flies and weird
howling of dogs at night

In the red glow of o rising sun we left the
sleeping village and steered for more inside
FLns [ settled back on deck and watched
the parode of deep fjords, thickly wooded
on both sides with spruce trees; and pow and
then a tumbling waterfall, Mount Thoresby,
notile-looking, rose a sheer 3.000 feet on our
starboard  haml




Lung-powered Horn Sounds Onee a4 Minute ae Bowdoinw Feels Her W ay & hrough Faog

s ol MNewlodndland,  So widsspn

Vanvers Bun 13 ol 1he muost

il iid Ma 1% aboi] the
Wi 1 But when we
lirme samd beach there was o low-
hiank tog and seattered pans ol jce;
lor better weather, we pnchored until
marmng.  While we ‘walted, we
citteh soime codfish for LT, |1||1-|.r went
our pig tust shimy bare hooks, and
i no time we had vanked up a mess of beau
tful fish out of the cold witer
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next morning, we could still feel that pene-
trating chill from the ' when
we finally made our wav outside. there it ‘was,
white jce siretching to the horizon. [
far enough from shore, however, not to hothes

us unless there was a sudden change of wind,
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Ckak Is a Ghost Town

As we rounded Thomas [stand, Cape Mog
ford stood out bold and bleak, the objective
of the Moraviien ships from London for more
than 100 years, From this cape they headed
in for what wa: the most prosperous
Eskimo village on the coast, Oknk. It lay now
our port hand, a ghost {1k WS

0 LWL, ik

wrthoar Bovcol [ooicsdly  Bickng o

pif 0¥ i-|| tmitl Mac's fwitie a9 a

Il" . I. II I -|-|I II |||__ -_||._ II |

hing boal

n Barvard

i |i ! ||I it .!I-ril'-' I‘u 1 5 1 0E [l

iy Iesd fthem sziely mio harho

practically wipedd out by thé influenea epi-
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vk left nlone m a mck-sod leloo with the
Bodhies of her desd parents, brothers, and
sizters, Until she was found, two months
lter, =he Inved on a small amount of Qour
berries, and melted snow she s l1iving ||-||'|'_-_'
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We anchored that meht under Mount Brave,
4 3K feirr high, bBrst climbed by
the Bavedom crew e 19537 and
Lrip

sext moming we pushed throveh Mugford
Twkle and on to Hebron, now the northern-
mo=El Moravi eitlement, There we found
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the natives wetting, =plitting, salting, and
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packing trout for shipment to Newfound-
Lnni]

Aorth ol Hebron ore some of the high-
esl mountains on the whole Atlantic coast,
towering more than 5000 fegt, dnd
wikl-looking that the Eskimos call them
the Torneat Mountaing, the abode of evil
spartts. | could readily bhelieve it.  Aban-
doned by the natives, by the Huodson's
Bay Company, even by the Moravian
missionaries, the Torngat Mountsing stand
desolate, without a lving inhabitant,

The fjords here would make a Nor-
weginn feel at home, with deep water in
narrow passages, Hanked on both sides by
high black hills, and winding enidlessly on
and' o,

We were surprised (o find a Newfoumd-
lnd - schooner nocth of Nachvak at Sea
plane Cove As soon as we anchored
atongside, her captaim and several of his
men cnme on board

‘Louldn't mistake vour vessel, sir. We
nll knows ‘er,” said the captain, **] been
comin’ "ere 60 vears, | "as. Since 1 was
eight. Fortv vears caplain nwe own vies-
sel. I knows me Labrador, ves, sir, bu
vou can git around these parts better than
mie.

He spoke sadiy of the good old fishing
chive, 1 rémember when white sails come
north together thick as gulls, =ir. Now
we fravels all dav amd never sees a one
Chnly a few of us left

With codiish low in price, this captain
was smart to come wiay north for delicions
recl-mialed fresh-water (roul which som-
mer in and out of bays along the coast
wiwl winter under the e of thousands of
Iakes among the hills. The yvear before,
he had done well, salting away 7000 bar.
rels, dnd he wits making a good start now,

We noticed il ri‘li[r = I'r.' :-I_l.;j|:.='|| .£1Ilili
the sube of our ship into his: small dom
“MWooden leg,” he explained cheerfully

Caught t the ¢nmine 23 vears ago. Not
muich bother! ™

Mac gave him some chirts, gome cigars,
andl o pipe, and he went awny in o happy
mood,  MNext mormng: al 3, before we
gob under way, we heand o bump, lelt the
jar of a boat, and there alongside was the
caplain—with {our good-sleed trout Fresh
freim the traps for oor brenkfast

“There's Mclelan Strait,” said Moo as
we headed north, He wis |'|r.'II||]I!.' tin o
long passage of witer which runs throueh
(4 |If1t' western ooost fand LLITTS 1|".|-_' r'llrr:_-l'
ern tip of Labrador into an &land.

“That's the one vou  peaddled through
plone in a 16-foot canoe, 150’ it?" asked
ang of the bovs

Mac nudded.  “Thirty-nine vears ago
L'el hegrd about it and wanted (o see what

L

Mother Bear RHuwises o0 Warning Paw



A Moment Later She Charded the 6l-ton Fewdein in Delense of Her Divipping Children
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it was like. T didn't paddile through, though,”
bhe wildedd. "1 sailed., Fair wind, and 1 just let
her go, No trouble until T reached the eastern
eml. Then it was hlowing e hord I didn't

dare go for'ard to take down my sail. Not
a thing between me and Europe. And that

wias the one place 1 didn't want to go,”

“Well, sir, what . . .#" _

00, T watched for a Tull, crept for'ard on
hands amd knees, grabbed the mast and =adl
iriel threw them both overboard, Then T got
out’ my oars—rowlocks and oars in, that
canoe—and worked up wrder the Tee of an
island just south of here, There was a fishing
viesse]l anchured there, o T spent the night
on bogrd.™

Such was Mac's account of an early fnci-
dent that nearly ended his life.

The Bowedoin has made several trips
through McLelan Strait against the tide,
but T remember one time when she didn't
muke it. With our engine going full speed,
turning up 1,600 and our propeller ar 400,
wit churned white water at the very center of
the stream. Couldn’t gain one inch!

We tried the starboard side within a few
feet of the rocks, hoping to take advantage of
an eddv.  Butl no progress. We crossed 1o the
part side and Tought for severnl minotes. Still
going backwards! Finally, giving it up, we
whirled around and chot out like an arrow
throigh the western end, then anchored under
the lee of un Island to await fair tide,

“Cape Horn of the North®

This time we passed by McLelan Strait
and hedaded for the best harbor in porthern
Labrador, Bowdoin Harhoor, Mac discovered
it some years ago when, dodging a gale in the
Bddoin, he crept along the coast looking for
shelter and came on this calm inland .
It's the last good harbor before mnking the
plunge to Cape Chidley, then across Hudson
striit and on to Baffin Tshind.

The Cape Chidley area, off Labrador's
northern tip, is sometimes called the “Cape
Hom of the North,” and with reuson. Tides
rush out of Hudson Strait at seven and eight
knots, often ecarrving with them Bredt pans
of ice from Foxe Chonnel and Hudson Bav,
There are frequent heavy fogs.

And wind! It whistles around that point
and down over the tops of mountains, bringing
with it dark, threstening clouds. Only a few
vears ago the Say Chimo, a Hudson Bay sup-
Py ship, wis crushed and sunk here.

S0 fur, crossing and recrossing Hudsan
strail many times, we've been Tucky.

Lireenland, the most fascinating of all norih-
‘ern lands, lies on n portheasterly courss from
Cape Chidley. I’ll take that course now in
my narrative, ds the Biwdoin has on so many
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trips, and as we did in 1947, right across
Davis: Strait for Godthanb, capital of Green-
land, Two days and three nights of heavy
aas were forgotten when we looked ahead
to & long line of jee and snow shining white
between blue water and blue sky. The icecap
of Greenland, a thrilling sight! *

I've never been far enough south on the
toiast (o understand why Eric the Red called
this Lind “green.”  Six-sevenths of the island’s
area is covered with ice, in some places 8,000
feet thick; a nurrow fringe of rocky coustline
= the only part habitable for jts 21,000 people.

In such & land, who would expect to find a
thriving modern settlement like Godthaah?
A two-mile ride over good roads leads 1o the
viliage. The well-built red-and-white wou
houses, office buildings, church, hospital, and
high schoal, the “University of Greenland,”
made it easy to understund why 1he nutives
call it Tedluluarssuit—"Place of Many Big
lzloos.™

The Greenlanders, a mixture of Eur
and Eskimo: blood, dress much a= we ﬂrﬂ,ﬂ
Only occasionally did we see the colorful
south Greenland costume: wide beaded collar,
sealskin pants, and hip-length red, white, or
blue boots (page 479). '

On a hill overlooking the village stands n
statue of the robed missionary, Hans Epede,
who landed near here in 1721. Arms out-
stretched, he seems still 16 keep watch over
this first Danish settlement, {ounded in 1728,
and now the cultural, religions, and political
center of Greenland. His house, still standing
after more than 220 vears, is the oldest on the
island. Ttz walls of stone and turf, about a
vard thick, are covered with vellow-painted
clapboards nnd red roof: inside. it i a charm-
ing, up-to-date Danish home.

Where Glaciers and Buttercups Grow

We had clear sailing along the coast and
could plainly se¢ two well-known high moun-
tains silhouetted against the sky ahead, mark-
ing the location of Sukkertoppen. A little
farther north we blew whistles and foghorns
apd fived a few rounds of ammunition to cele-
brate crossing the Arctic Circle,

And right there 1 toszed overhoard a well-
gealed bottle containing a letter with location,
dute, and addres—in case it was found. We
drop mamy records in the current 1o delermine
its rate and direction, This particular one
was returned to me the following May by a

*oon, In the Narwosar Gmoonuwmnge Mackoose:
“Mileatones in My Avctic Journevs” by Wilhe Knut -
sen, (hetober, 1929 " Amerleans Stand CGuard in Greene
el by Andrew H. Brown, Ocmber, 1946 “Sipvic.
inz- Arctic Alrtioes” by Robert A Bartlett, Mav
19464 lareenland Turns to America,” by James K
Penhigld, Seplember, 1942 and “Greentand from 1508
o Now,” by Robert A, Bartlett. Tuly, 18940,
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For, rest forloendy on the beach near by
Mnany vears ago she was ciught in the ice
pack in Melville Bay and drifted south all
throwgh one winter, Later she discovered the
fate of Sir Jobn Franklin and his 128 men.
Then she carried supplies up and down the
coast, until she was left to rot, onhonored
and uncared for, her fame forgotten,

As we sailed along the shores of Disko
Islanil, we saw seams of coal, evidence that
this land now topped with lce was once rich
in vegetation. Many a Greenland home today
is heated with coxl from the mining center
of Qutdligssat on Disko Tsland.

At Umanak and Karrats Fjords we mel
more fcehergs. For here is the birthplace of
mast of the hergs that foat south in the Arctic
current. some drifting 2.000 miles before they
melt sway in the warm waters of the Gulf
Stream, Here, in embryo state, a line of
towering bergs led us past Izdlorssuit, then
across to Nirsteing, o “Pretty Point,” & the
Fskimo name designates, and made even
prettier by its red-and-blue-painted houses on
a ilat land.

Mountains Roar as lechbergs Arve Born

But from the fjord, beyond this peaceful
spot, comes a thundering, crackling roar as
Nature procdduces one of her greatest dramas:
the calving of fcebergs weighing millions ol
LINE.

From the Bowdom we could see the icecup
peering over taps of hlack mountains rising
sheer out of the water; glaciers, rough-topped
rivers of fce, wound their way down black
valleys to the s&a,

At the head of the Kangerdlok Fjord, abuut
30 milee awny, is the Rink Glocier. That
and the Upernavik, farther north, are two of
the largest and fastest moving glaciers in the
world, The Uminmako, another active glacier
near the village, is also impressive,

All about are ivebergs recently born, with
only a small part of their beauty showing,
Some are smooth and round, others roogh and
pinnacled, white s alabaster and dazzling in
the sunlight. Occasionnlly, showing through
the white, you see a block of pure blue ice,
undoulitedly barn of the very bottom of the
glacier, or a streak of clear green.

Natives ot Nigatsing looked at us with an
expression which implied, “You'll never come
hack If vou go up that fjord!” To them these
glaciers and icebergs are not beautiful, but
dangerous and destriactive,

“Nobody ever enters that fjord,” we were
warmedl,

“That's why we're going,” suid Mae,

Actually, both Mac and 1 knew what was

abend, for this was our second trip to the
Rink and Uminmiko, The water was 2,000
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and 3,000 feet deep, and our only anchorage
was an iceberg, I the Rink calved while
wo were near, if even a small piece of o berg
dropped onto our deck, it might crush the
Bowdoin to the botlom.,

But Mac has a slogan: “If we don't take
chances in life, we'll never get anywhere” 1t
has led us to many narrow escapes; now it led
us into—and snfriy put of—this icy maternity
wardl.

And when we salled back down the fiord
past Nugatsing several days later, the natives,
= worried when we left, didn't even notice
our return,  They were too excited over a bloe
whale which had been brought in by the
whaling ship Semjir (phge 4501,

When o whale is killed off Greenland, it
is taken to the nesrest wvilluge to be cut up
by the natives, The steamer takes the blubber
to Denmurk, and jor their help the natives
get the meat—tons and tons of rich red meat
for next winter!

With their esoloes (sharp knives), women
cut big chunks into strips, which men dragged
away and hung on racks to dey. Now and
then they stopped to eat a piece of matok
(skin), a delicacy rich in vitamine, The dogs
snarled and howled ns they rushed in to get
mote than their share, While taking & movie
during one of these herce fights, T fully ex-
pected to be Dipped over nod eaten along with
the meat. Fortunately, severn] small bovs
wirlding long rawhide whips protected me.

“Dreaded”™ Bay of Sunken Ships

Reluctantly, we left thiz part of Greenland.
And now, regardless of the icebergs, drift ice,
and “growlers" in Melville Bav, we could run
day and night.  For a midnight sun was with
us, spreading its sobdued glow and tinting
the world a golden yellow. Nothing bothered
us, until all at once i fog bank settled down.

Nothing to do then but tie up to an iceberg
and wuit,

We waited, it seemed, {or hours, DButl the
setting was perfect for visualizing the troge-
dies which have taken place here in what the
Dundee Scotch whaling fleet called the
“dreaded”™ bay.

Between 1819 amd 1833, 210 vessels were
destroved in Melville Bay: 14 in 1819 alone
and 20 more im 1830, In 1857 a southerly
wind howled [or six weeks, herding all the
whaling ships agninst the ice and crushing two
of them. In the sumner of 1857 the Fox was
caught: in 1849 the Naorth Star, 'about the
time of vear we were there, July 30. The
Bowdwin, tob, once was nipped and partly
lifted out of watler, while a second ship of
Mac's 1925 expedition, the Pogry, was dam-
aged, her steel beams bent, her iron plates
badly dented.
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Fiur North with “Caprain Mac"

We were relieved when the fog lifted and we
conild move ahead.

The metal top of the Peary monument,
placed at Cape York by Marie Peary Stafford
in honor of her father, was a welcome sight
to us, for it marks the beginning of the land
of Pobir Eskimos;, who, when first seen by
Capt, Juohn Ross in 1818, thought themselves
the only people in the world,

As usunl, the waters around Cape York were
filled with bergs and winter ice, now break-
ing up und drifting out of the bay. As we
edged in closer, under hali . we could
see women and childien sourrving from fent
to tent and men wriggling intp their kavaks.
How cager they were to reach us, and how
happy they seemid s they squirmed out of
their kayaks and crawled over the rail!

These Eskimos had seen the Bowdofn many
timies, Amd they knew Mac well, He had
lived with them in 1908-9, ond again for
{our vears in 1913-17. Later, in 1923.24, he
had spent another yvear far north of here at
Refuge Harbor, All are Mac’s friends, and
now mine, L,

Hand-to-FHand Fight with a Bull Walrus

Many remembered Mac as the only white
man ever o harpoon walrus from his own
koyak. They still taik of the hand-to-hand
encounter when he adtually stabbed a walrus
to death, something unheard of before or since
by these expert harpooners:

But his bold action had saved his life when
a big bull popped up close beside his kayak.
As they stood around, reminiscing with Mac
about the good times they'd had on the Jong
trail aver the heights of Ellesmere Tstand, it

was like ald hl‘rﬂlu week, except that all the
anir. was in Eskimi.

Cnce one of the most primitive people in
the world, they lived in L'I:LE rack-sod igloos
af their ancestors in winter and spent their
summers I sealskin tents. They ate meat,
miach of it raw, and roved from plice to place,
their one nim in life to get food., Now they
are settling down, building permanent homes
of wood., They are learning to bathe, shave,
comb their hair, and brush their teeth.

When we called on Kalupaluk (page 499),
ome of the best hunters in the Narth and the
owner of a motorbont, he entertaingd us in his
newly built one-roem house of wood at Thule,
his wile serving coffee and bread and even
offering us cigars and cigarettes.

There are approximately 300 of these Polar
Ezkimos todiay, about the same number as
when Muc first met them in 1908, The larpest
number live in Thule, where there i2 5 Dan-
ish trading station, a school. church, and a
weather station (pages 480, 487, 491, 500, 501,
507). W the 30 men, women, and children
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who seryed as dog deivers and sewers on the
North Pole trip, we found eight still livime
after 42 vears (page 473),

All the way north from Cape York, Mac
felt thoroughly ascquainted with every hill,
cliff, point, and indentation of the lamd
“There’s where T fell off the glacier into free:-
ing water one winter. . . We built a snow-
house in the hole under those rocks while on
n skedge trip,”

(i Nerke, he pomnted again: “T started
from there (or Finh in a 12-foot punt at 4
n'glock one dayv. Rowed all u;ﬂl, COnly
stopped once,  Took me 18 hours 1o row the
40 miles. Wind, rough water, and walrus
aroun] Cape Alexander bothered me. but it
meant saving my home at Etih,"” he explained,
adding, “1 was a little dizzy when I stepped
out of the boat the next morning,”

A few miles bevond Sonntag Bay we could
ste Cape Alexander, o noble beadland almaost
exactly halfway between the Arctic Circle
and the North Pole.  Crystal Palace Clifis
followed, then Pandora Harbor, and at last
Etah,

Cnce anchored at Etnh, on Smith Seund
some 140 miles northwest of Thule, Mac felt
teally at home (pages 474, 4735, 303),

Hundreds of dovekies, or little auks, the
essentinl hird of the Eskimo, welcomed us
with their mcessant chittering as they filled
the sky and covered the reddish-brown cliffs
on both sides of the ford.

From there we could look toward Provision
Point where Mac and provisions for two yvears
hatl been landed in 1913 for his Crocker Land
Expedition... But, because af e conditions,
no ship could reach him for four vears, When
his own food was gone, he and his men Hved
largely on an Eskimo diet. During this long
perind Mac learned much about these primi-
tive Eskimos, their customs, habitz, language,

He traveled with them 5,000 miles by dog
team up and down the Greenland coast, ex-
plored and surveved the east coast of Elles-
mere. Isiind from Cape Sabine to Clorence
Head, and west to Axel Heiberg lsland,
From there he sledged 150 miles northwest
into an unexplared area of the polar sen.

Knives and Forks Mark an Old Campsite

North of Etah about 15 miles, we worked
our way through ice into Refuge Harbor (page
492) and dropped anchor 4t the verv spot
where the Bewdoin had wintered in 1923-24,
On landing now, T was excited by what Tay
almost at my feet, the foundation of the sci-
entific -stution whore 10 months of research
had been carried on for the Carnegie Institu-
tion of Washingtom., Knives, forks, dithes, tin
cans—all were just as they had heen left by
that expedition so many years before,
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On a hill overlooking kane Basin 1 dis-
covered n well-bullt rock caim and in it the
very record Mac had left there in 1924, Tt
gave me 45 much of a thrill as Mac got when
he found, ot various times, 24 recards of other
explorers, many of them much Tarther porth.

From this hill, too, T could lnok dcross to
Cape Sahine, EHE—EI]}EI'E Island, where he had
sledged that spring to place a bronze tahlet
for the National Geographic Society, (o honor
the dead of the tragic Greely Expedition of
148184, |

We puked the noge of the Bowdein still
farther north, for we hoped particularly to
resich the Humboldt Glocier, Mac had been

thére in 1915, A glacier about 50 miles dlong
its face! The looks of the ice, however, dis-
couraged us, M owe traveled much farther

in that direction, chances were we'd hiave to
remain there for the winter,

S0 we turmed west, then north again, and
oul into the center of Rane Hising, the Boew-
tfoin bucking ice pans until we were stopped
completely by an almost solid pack at about
70 N, The lce stemed to extend right to
the Pole itself, We were content to tie up to
the pack and travel north another mile or so
on fool (page S02).

As we huddled there together on a hump of
ice in the middle of Kane Basin, the {familiar
hum of an airplone turned our eves skywarid.
“On itz way to the Pole,” T mused. More
than anvthing else, that plape typified to us
the miracle of modern trovel, tving people
und places (ogether az never before§

I pictured Mac on his st trip porth,
sledging. over just such an icefeld, making
the first sueveys of Markham Inlet on the
coast of Girant Land, and taking tidal observa-
tions at the most noctherly point of Canada,
Cape Columbia.

Here he had lived in a snowhouse during
the dark period of November and December,
farther morth than any other white man,
Frosted feet! Cheeks frozen! Half-starved!
Throbbing, piercing pains of snow blindness!
Lost in blizzards! Tormented by cutting,
bhiting winds! Still. he had chosen Arctic
exploration a< his life's work.

Pushing West to Cape Sabine

In the past 42 years (with the exception of
sevent] he has journeved northward; he s
traveled thousands of miles over this Arctic
land by dog team, by plaine, and along its
coasts by ship, every trip 1o learn something™
anid pass it on to others,

He, too, might have been thinking of these
past years, but he wasn't looking toward the
North Tole, a5 T was at the moment, He
was pointing west to Cape Sabine. “T'd like
o get in there in the Bowdom,” he said.
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He meant the old Greely Starvation Camp.
Many times we had tried to reach it in the
Botgdiim, but with no success.  We pushed
our way. in that direction in 1947, but
a field of fce blocked our schooner, solid ice
stretching out into Smith Sound a1 Jepst 20
miles from shore.

This past summer we attempted it agmn,
I'll never forget that August day in 1950 when
Mae caume down from the e barrel and
announced, *1 think we can ' make it."

“Nou mean Ellesmere lsland, Cape Sabine,
the Greely Starvation Camp?"

He nodded, “1've wanted 1o get there in
summer for 25 yvears, This may be our last
chance, We may never get this far north
Aagain.”

1 thought of the few ships which had gone
a5 for north ns the Bowdoin now was and of
what had happened to them. The Polarss,
nipped and squeesed i the ice, now on the
bottoan near byl The Advence, abandonéd
and left to her fate!  Just north of Cape
Sahine, clearly visible on the horizon, the
staunch Protews, best of the Newloundiand
sealing fleet, was crushed into a shapeless
mss, Lmlr.'r the tremendous pressure. she
folded up like an accordion.

A call from Mac: “Let her gol
what we can do!"

We headed northwest with clear going until
we came within 3 few miles of a big black
knob projecting above a heavy bank of fog.

“That's Wade Paint,” said Mac, recognie-
ing the coast he had siedged along 34 years
befure. He had moade the first map of this
section, Here negr Wade Point, where the
sreely party first lamded, he hod found the
remains of their boat ond partinlly constructed
stong house. But no soundings had ever been
made of this coast. The foe didn't look good,

“Tie her up,” came the order.

In my eight trips porth there have been
times  when  conditions  seemed  actually
ghostly, This was one of them, and appar-
entlv for no good repson.  True, we were
at the moemenl somw of the northernmmaost
people in the world.

We were snuggling up against an iceberg in
# strange harbor within a rimg of dense fop—
and perfectly blue sky was smiling at us from
above., This lh<l is quite unusual, but a sure
sign of clearing weather,

*Ser “The Beowdoin in North Greonland,”" by
Enald B, MacMiflnn, Narmsas Geoorarmic Mana.
s, June, 1933

S I the Narminar Grooearmne Mansse T
nf the World {the Nationn! Grographic Sockety's New
Map of the Worthlands)," October, 1949 “First
Flight to the North Pole,” September, H:'.?tn,n.m.l “Fly-
fog Over the Arclie” Novetnlaer, 1925, both by Lo
Comadr: Richord Evelyn Byl and “Arctic as un Air
Kiute ol ihe Fulure,” by Vilhjalmur Stelanssn, Au-
gust, 1911
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the frozen ground while the survivors had
strength to dig.  ‘The last to die were merely
pushed out the door.

‘I'he sight of this spot told the story. The
rocky point where Francis Long had stood
when ot Inst rescoe ships rounded the point,
the cutter steaming on ahead, the small rescue
boat coming toward shore, Long, feehly wav-
ing a Ang, stumbling, falling ns he made his
way down the slope, In answer to the query,
“Wha all are there 1eft?™ he mumbled, “Seven
left.” A ghastly sight, cheeks hollow, eyes
wildl, hair and beard long and matted, ragsed
and dirty clothes

And David Brainard in his sleeping bag on
the ground outside the temt hearing strange
voices, trving to stand, to salute. A

Joseph Elison with hamds gone at the wrist,
feel gone at the ankles, still happy,

Henry Biederbick snntching a few drops of
brandy and pouring it down the throat of
Maurice Connell, whom they had thouwght
dead hours before,

Greely temporarily dazed, not realizing that
he had been saved. Then the warm fire,
their
gathering up the dead, the ships homeward
bound. At Iast silence in the camp and along
the shore,

We were silent ourselves as we walked 1o
a huge boulder in the middle of the valley be-
tween the camp and the graves. The hronze
tnblet, securely balted, was in perfect condi-
tion, just @s Mac had pliced it there in 1924
(page 468). Together we read:

I'o the Memory of the Dead Who Under Lieu-
tenant A, W. Groeely Here Gave Their Lives to Ensane
the Final and Compléte Success of the First Scentific
Cooperation of the United Stales with Orher Nathons,
|18A1-1884. Erected by the Nationol Ceeographic So.

ciety, 1833, [Jee conditlons delsved erection ol the
tahlet until 1974.]

As we stared at the tablet, reliving those
hearthreaking days, a shrill whistle broke the
silence, “A rescue ship!” flashed first through
my mind, still obsessed by the old tragedy.
Then another longer, louder whistle hroke the
spell,  “They'te in trouble—the Bowdoin,"
anid Muac.

The Arctic Springs a Trap

As we rushed to the shore, our electric
horn gave maore blasts, and a clanking of the
windlazs became audible. 1 thought, “We
may be marconed here ourselves.”

The Bowdoim looked very small and help-
less locked In the middle of an ice pack that
extended as far as we could see (pages SUS,
510)., The tide and current had suddeniy
started huge blocks on the move, and within
20 minutes the pack from the polir sea had
started south through Robeson Channel, Ken-
nedy Channel, and Kane Basin, Even the

piteous cries for food, the stretchers,

The Mptional Geographic Magizine

winter ive, packed so solil into Bochanan Bay
on our wist, had started to move fast!
Mo jumped for o piece of e, landed in
the middle of it, them kept on leaping from
pan to pan untll he finally reached the ship.
| followed the leader. my horror of slipping
mixed with an absurd feeling of Elisa crossing
the ice, The bovs who haid come ashore with
us lifted the dory amd pulled 31 over the
crunching, weaving hlocks, There wasn't a
crack wide enough to foat its four-foot

hreaidih.

A worried crew met us at the mail. The
mute i started the engine, but the ship
was making no headwny., Caught m the ice
pack, the Bewdoin was an grave danger of
being  criushed noainst the rocky shores of
the sland.

Mac sconned the ice In every direction,
snapped out two quick orders; “Give her
full speed!  Cramp yvour wheel (o port.”

Full spesd, nnd still we barely moved. But
we did move. Inch by inch we forced our
way through one narrow blue lead, then an-
other, going as ¢lose (o shore ds we dared.
Then we dropped anchor,

Muc hod maneavered the Bouslosn into an
eddy in the lee oif 3 small projecting point
some 50 vards dead ahesd amd to the west,
It was from this direction that the thick
winter ice came pouring out of the bay.

A Respite—and More Trouble

We felt zafe here for the time being, The
current was such that we could swing the
Bowdoin's bow to starboard or port even when
al anchor. Thus we avolled the heaviest of
the pans,

When the tide dropped, however, we founi
ourselves in more trouble, For now an ogly-
looking ledge broke water just off our por
quarter, anid it became clear that the pack ice,
sweeping along from the north, could easily
lift us right on top of it. That ledge would
not mnke o comiforiable seat.

Qur chances of escape seemed bad at the
moment; our chances of being crushed to
emithereens [ar better, We knew a north-
easterly wind would mean ceriain disaster for
the Bowdom. No ship, no matter how
strongly built, could withstand the shedge-
hammer blows of that jce from Kane Basin.
Yet to push out into the pack without a
definite ling: of escape meant disaster, for,
once started, we'd have to continue,

The Polariy, the Proteus, the Advance, All
smashed ! Peary's ship, the Windward, locked
in the ice near Victoria Head, foroed to winter
herel The Fram, under Sverdrup, wedged in
the ice pack of a near-by island! And now
the Bewdom!

Mac paced our deck, watched the ice, the
harometer, the wind, every rise and fall of
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Far North with “Captain Mac"

tide. 1 konew from the way he hummed
fuiethy to himself that he was worried. Once
in a while, though, he'tl go below, pick up an
Arctic book at random and read passages to
me. The only member of our crew who tock
to his bunk for rest was our cook, Clayvton,
Nothing bothers Clayton except his haunting
fear that he'll fail to give us enough to eat,
Five of the boys broke the tenseness a hit
when they crawled out on deck in swimming
trunks, jumped down to the ijce at the
Bowdnin's side, and ome after the other
plunged into a small patch of blue water be-
twien the pans of ice. As they caome out
gasping, they moved faster than anything else
has ever moved-—in the direction of our ship,

Saved by un Techerg

Mac was watching from the jce barrel,
Suddenly he came down fast. “See that,
Miriam? The one out therer"

“Yes, but

“That may pull ust h.”

Call it miracle, Tate, MacMillan luck, or
the hand of the Lord., Something powerful
was working for us that day.

An iceberg in the edge of the main driving
pack at least o quarter of a mile away [rom
us had been traveling broad off our beam.
All at once it changed its course. Next we
saw it coming directly toward us across the
current, until it stopped on a ledge. As the
tide was falling, it became locked tighter and
tighter in place, serving as our barrier against
the pack which might have finished the little
Bowdoin in & Tew minutes, It was like a
mighty hand holding off the ice to give us our
chance,

“We'll make a trv,"” sald Mac,

At full speed, but making little headway,
wee pushed pans aside, making our desperate
attempt. Once we came to an absolute stand-
still. No one spoke except Mac: “"We'll wait
for the tide a bit," he observed. “Let’s have
SUpper.”

I ean't tell vou now, nor could 1 then,
what we had for supper. I only remember
hurryving back on deck. But Mac was there
before me.  Again it was “Full speed ahead,"™
and once mare we were on the slow move,

I've never seen the Bowdoin try harder.
Her spoon bow, designed to rise up on pans
and cruzh them underneath her §0-ton weighi,
hardly made a dent in this ice.

One whack she got on her side made quite
o dent in her. A section of partition and
closet door were driven half a foot out of
place, This happened near the galley stave,
where the cook was dishing out food. For
once Clayton looked surprised.

“Whe in hell's at that wheel?"™ he exclaimid.,
But he wisn't worried. He didn't even come
on deck. He's been with Mac on four trips,

Al

At our painful spesd it wiaz quite a pall
out mto the middle of Smith Souwul,

From this point on everyihing went along
smocthiy, even the run along Ellesmere 1s-
land, a land dripping with glaciers, at times
five amd six merging into one &t the sea. In
every direction we could see seals and walrus
peacefully dozing on iee pans.  Fifty-four
walrus on one pan!  And on another, n
bearded seal, ar eekjuk, weighing about 600
pounds, a rare museum specimen (page 478).
It is also known as a squareflipper,

Of Baffin Tsland, a land as unfriendly and
desolate-looking ns Ellesmoere Tsland, we came
across 3 mother polar bedr leading Her two
tubd from pan to pan (pages 384-3, 511),
How graceful they were in contrast with the
clumsy 1,000-pound walrus!

At Pond Inlet, n Canadian Government
station, we visited with the Mounties, Hud-
san’s Bay Company officials, English mission-
aries, and Catholic priests. And not far from
the village we found a number of friendly
Bafiin fslund Eskimos (pages 466, 470, 490,

South of the Arctic Circle a southeast gale
sel the ice solic] against the land and
foreed us out Into the middle of Davis Strait,
From then on we locked longingly at harbors
where we had anchored the year before, i
they were chock-{ull of lce.

High Scas Buffet the: Bowduin

Az | Took back on the weeks that followed,
I think of the turmoil below and on deck. 1
think of dashing water, of banging books,
hoots, amd boxes, of broken egps and <pilt
Klim, of black mnd blue spots from being
tnssed around.

Ever since my early davzs of boating in
Mame I've enjoved plenty of spray coming
over the bow of any ship. A few days of
rough weather 15 good fun, but this time the
high seas continued as we traveled along the
Baffim Island coast, past Resolution [sland,
the Button Islands. Labrador.

But we reached home ahead of schedule.
Shortly after our areival o gale ripped along
the coast ol Newioundland, Nova Scotia, and
Maine. Severn] vessels and a score of small
boats were wrecked, The Bowdom, tied
secutely to the dock at Boothbay Harbaor,
Muaine, was resting at her winter quarters.
Maoc and I, sitting in our after cabin, were
listening to the whistling of the wind through
the rigeing and ta radio reports of the raging
storm off the: coast,

Chice again, the Bowdoin was safely home,*

* For more of Miriam MaeMilin's adventures in
the Far North, see her enterfaining bonk, (Treen Sear
and Whire Jee (Dodd, Mead and Company, Niw
York, 1948), wlso published o England under the 1itle
Jl-u.:ud”‘h‘ it Explirer (Hurst & Blockett, Ltd , Lo
onl.



Duck Hunting with a Color Camera

By AgtHirr A ALLEN

i:;l'frfrrn.'r.l' of Chrmat Relogy, Cornell ' nigirrmiy

Hith Hiustrations from Photography by the Autlor

VUK hunting is a sport @ contagions
that millions of people the world over
have become infected and plan their

lives so that they can be in a certaln place
at a certain time when they expect o fock
of ducks to fly by,

Duck hunting Is big Business that Oy'S
thousands of workers, directs millions of dol-
lars into unusual channels, and has caused
both State and Federal Governments to step
in and offset the threat of “duck trusts™ to
control all duck hunting for the enjoyment
of refatively few.

Thousands. of legislative hoors and much
acrid debate have been devoted o setting up
regulations designed to provide good hunting
without exterminatiom, Millions of dollars are
Belng spent annually by the Federal Govern-
menl, State, nnd Canadinn conservation de-
Wirtments and by private agencies to provide

A{ter habitat for the ducks and make our
wiet lands more productive,

The new science of wildlife management,
which has swept over the couniry and given
rise 1o training courses for students in many
of our State universities, had its beginning in
the waterfowl shortage that thremtened the
country., Some of the moest spectacular dis-
coveries in the cause and prevention of wild-
life catastrophes have been made with the
wilberfowl,

The literatore on waterfow]l js enormous,
and every veir sees some new and beautifully
illustrated volume devoled o ducks and geese
o delight the weh-footed nimrods, Tt seems
that everything that can be said about ducks
has alrendy been printed and every approach
to the subject thoroughly documented.

But talk to a group of dyed-in-the-woal
duck hunters and the subject becomes as fresh
a5 if i had just been discovered. Tdeas for
killing more ducks or for preventing their
cxtinction are as numerous a5 the duck hunt-
ers themselves,

This little essay. therefore, will not enter
the controversy of killing or saving ducks. It
wil mention only imcidentally the 196 Fed-
eral refuges designed 0 save them and other
migratory waterfow] and the mswultiplicity of
régulations controlling their hunting.

Tuking Trophics That Never Dhe

The man with & camera knows neither
spason nor bag limit. He is restroined only
by the limitations of his eguipment, the

weither, the thickness of his skin, and his
ingenuity in getting close enough to his quarry
to make his trophies worth while,

Thise of us who have shifted from gun o
camera now get greater satisioction from the
string. of Kodachmmes we cin show to our
friends than we ever did from the string of
ducks hung up in the woodshed or concealed
in the home freeser,

The trophies are much more durnble and
have more points to be judged in competi-
tion with those of others: and they leave us
with the sutisfaction of knowing there are just
ne many ducks when we are through with our
hunting as when we started—ducks in hetter
physical condition becouse of having been
filled with com instead of lead pellets.

Lest someone think there is no uncertsinty
to the sport of hunting with a camera, how-
ever, | mention the fact that one spring: |
usedd ‘upr two tonz of cracked com in front of
three blinds to secure only seven of the color
iMustrations which accompany this article, The
“frophies” offered here are selected from more
than 2000 camera shots. the results of five
sepaons’ expeditions from Florida to Quebe
Province and from Mexico to Alaska.

Bad Shots Cripple Only the Wallet

Muost of the misses in Rodachrome duock
phiotography come from the slowness of the
film, with resulting motion of the subject, o
irom imperfect lighting, owing to clouds or
improper angle of the sun when the ducks are
before the camern,

When docks are feeding, there 15 o great
deal of activity, and even when the Hehting
comditions wre ideal, one has to use the lens
witle open and speed up the shutter,

This resulis in fittle depth of focus: there-
jore, if there are severn] ducks in the picture;
at least one 15 sure to be fuzzy (page 3333,
It is much more simple- to take motion plc-
tures than satistactory stills.

When ducks are not feeding, they seldom
come ¢lose o blinds: thevy are, moreover,
very allergic to having lenses pointed at
them. Ewven in parks or refuges, where they
have Dbecome accustomed to people, they
resent camerns and tum their backs on phe-
tographers. A flash gun has nearly as fright-
eming nn effect as o shofgun.

Many of the brighter colors on witterfowl
are not due to pigment bit to -iridescence,
andl even the slightest turn of the head may
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Startled Geese Rocket Upward from Their Island Feeding Ground

Theie binds made 1 mizratory stop on Hutseshoe Lake island in 1inots _
Their honking V-shapid cehiomns étch the sky in speing aml tall

tn northern breedine grounds

birds in that they lose nll their tight feathers
at once and for several weeks are unable
tn fly (page 326). This happens as soon 4%
thev have acquired all their dull winter plom-
age o July or August,  As soon as they have
replaced these Hight feathers; they start com-
ing back jnto their bright breeding plumage
AR,

By late September wood ducks and mallards
are once again i full regalin, when most birads
have just denned their dull wanter atlire,
Some species; like the blue-winged teal ( e
5237, which frequently winters as far south
as Colombin and Venezueln, delay getting thedr
hireeding plumaege until Jonuary or -February,
and the ruddy duck waits untdl March or
April; but they are excepional,

Differences in the feedine habits of the
virions species add to the photographer’s
troubles.  Baldpates. shovelless, and roddy
ducks (pages 329, 331) are difficult 1o bait
ap, because they do not cure for geain; and
[ have vet to fitkd a suttable bait lor hish-zating
mergansers. shovellers and cinmamon  (eal,

Thiey nre Labadi Fecse en rolile

when feeding, put their hends beneath the
water and steam along as if they had plankton
nots attached Lo their bills, They must strain
a great dead of water to ged any Tood
Canvasbacks, redbeads, and scaups (pages
5. are members of the sublangly of
diving ducks, which feed in deep water by
diving. Frequently, after they have discovered
the bait in front of a blind, A they are ar all
cisnicious they will dive far out and swim
under water to the grain, so that the photog-
rapher never gets-a chance for o close-up.,
Real diving ducks, like canvashacks and
redlhendds only  their larpe: feet omdet
water and seldom splash when diving,. A
g prush from theie great webbed feet throws
the body clear of the water, but ai the same
instant the bill enters and the body {ollows
with little disturbance to the water, save for
the '|J-Ii]i!|ﬂf Lup flj Lhe broad-welrbel] 1oes,
When muallards, black ducks, or other duli-
Lbling ducks find that their ordinary tippiog
fails 1o reach the food and stort divine, they
use their wings under the water like Hippers,

30, 333)
L]

i

(PR




Duck Hunting with a Color Camera

and the splushing, ag they starl down, & in
greal contrast (page 521),

In erther case, the motion is difficult to stop
with a camera loaded with Kodachrome,

Then there are o thousand and one little
interruptions from well-intentioned Lut cori-
ous peaple who approach the blind at inoppor-
tune moments, They frighten the ducks away
o prevent them from coming within camera
range. (Mien the cause of the interruption is
not evident to the photographer until be leaves
the blind and finds some near-by coltager
hanging up the week's washing, or some voung
baly taking a sun bath, in plain view of the
ducks.

sometimes the best-laid plans are foiled by
the weather, when the sun doesnot <hine for
a week and the ducks just will not delay their
migriations,

st Bowl Refuge Full of Ducks

In 1949 Dir. Papl Kelloge, associnte profes:
=r of ornithalogy at Comell University, and
I drove out sound triuck to the Lower Souris
National Wildlife Refuge in North Dakota,
hapiing to add to our album of duck portraits
as well s to our lbrary of bird songs,*

The refuge area was part of the Great
Mains Dust Bowl from 1927 to 1933, but in
the wet ond muddy spring of 1949 the borwl
wits full of soup—duck soup, in more ways
than one.

There were ducks everywhere, even sitting
in the middle of the road like sparrows. The
air wax full of them: flocks bound for the low
spots in the grainfields, which were still full
of water and grain scattered from Inst {all’s
harvest; trios whizeing by in their nuptial
fiights; and singles flushed by passing cars
from trysting posts in the roadside ditches,
where they had beco nwaiting the coming of
their sweethearts from their nests so well
concealed in the prairie sedges

The males were still resplendent in thelr
Lrevding plumage, but the females were de-
mure in their varnous shades of brown and

lsoked much alike.

Blue-winged teal were most abundant, gad-
walls next: but mallards, pintails, shovellers,
amd redheads were nearly as commen, and
there was a good scatlering of other Epﬂ:ifﬁ.

Here we had hoped 1o complete our starvey
of the waterfowl, which had started in the
Finger Lakes of New York State and had
taken us to the wintering grounds on Curri-
tuck Sound and Mattamuskeet Lake in North
Caroling: Bull Island, South Caroling: Flor-
idda, Lousiana, Texas, Mexico, California:
the Bear River marshes of Utah: Aliska
Hodson Bav, and Quebec Province.

AL the MNorth Dakola refluge there were
certainly enough ducks to Al the eves of

¥
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the most ardent ornithalogist or 1o tantalize
thit maost devoted duck hunter. Thuere wis lit-
tle indication of the ravages of drocght, dis-
ease, and overshooting that had brought the
duck population, especially that of the eastern
Lnited States, to such o low ebb.

But it is one thing to see ducks or to shoot
ducks, and quite another to get close enough
to photograph them; it is still ancther to get
them to sit still long: enough for portraits in
color. One ¢an pass in a car within 20 feet
and take motion pictures of them as they jump
the moment the car stops. Une can set up
blinds by their nests and get pictures of the
pain-colored females sitting on their eggs.
But tw catch the brightly plumaged males
napping is quite another matter.

We were faced with the problem of getting
these shy birds accustomed to some sort of
blind, where we could hide with our cameras
without arogsing their suspicions, We de-
cided on two procedures:

First, for those like the ruddies and hov-
ellers which do not care for grain but return
1o trysting places not far from their nests,
we s¢t up blinds of grass cloth or burlap
on the shore, hoping that sooner or later they
would come bhack.,

For others, like the canvasbacks. redheads.
apd baldpates, which sun themselves on the
mitied I'Ial_-s Wi l'uund an |-_=lEm-|:I in the lake.
There we sank an inconspicuous blind into
the gumbo ut the base of u point—at least,
it was inconspicuous until a big storm carried
away most ol the dead weeds that blended i
imto the general contour of the jsland.

That storm, incidentally, carried away all
our other blinds and fiattened the cattails and
sweet clover as if they had been cut by a
OWET.

Haifstorm Kills Birds, Breaks Hgis

In North Dakota the radio talks about
the weather nlmost continuously and makes
hourly predictinns of what = likely 10 happen
during the following 60 minutes. 1 had not
been listening to the radin when [ changed
my mind about paddling oul o my i=land
duck blind n halfl mile boftshore. Bul o dark
line of clouds along the horizon told me it
would probably be cloudy before the ducks
would come back: s it might be better to
spend the time In-:ﬁhrlg ancther likely spot for
a “trysting blind,

Fiftegn minutes later a :qu:i of black dust
enveloped us as Merrill ©. Hammaond, the
refuge biologist, and 1 [’I..'['I]"i-"-l! north along the
gravel highway., We could not see the edges
of the road, and a moment Inter came the

*Ser "Humting with o Microphone the Volces: of
Vanishing Binds” by Arthor A, Allen, SNartosay (Feo
nrarme Manarmir, Juns, 1957,
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rain on a 70-mile-an-hour wind, We turned
shout and headed for home, but before we
aot there the rain had changed to hail, which
pelted ws like shrupnel,

Some of the hailgones were the size of
pigeons’ epzs, and they smashed windows and
killed birds. Roofs were torn from houses,
barns were fAnttenesd, trees were uprooted, and
outhouses rolled across the prairie.

It was all over in 30 minutes, but about
an inch of rain had fallen and there were
dcenes of devastation all about, What chance
had my frail blinds? 1 shouldn’t be surprised
if they landed in Minnesola or even Michigan,

The next day we visited a colony of Frank-
lins gulls and found many of the eges hroken
and small voung killed. Tough duck epes
were dented by the hail, and the Hoating nest
of a Holhoell's grebe, near which 1 had placed
a blind, had disappeared entirely, along with
the tent,

Curiously enough, a4 colimy of some 500
common terns, on a low, unprotected island
in one of the Inkes, in some miraculous fashion
escaped entirely the force of the storm and
Wik l:urnp‘.letelg, unscathed. Also unharmed
were several fragile mourning rlove nests near
the beadguarters, where 26 windows  were
broken in one building.

This storm set us back about a week in our
operations, It was followed by a couple of
bright days, but four cloudy days in a row
brought us to the verge of discouragement.

Sticky Gumbo Impedes Work

It was not only the cloudy weather that
impeded us. When the rain ceased, we at-
temipted to drive down the sguth side of the
refuge. A thin coating of gravel covered the
black gumbo beneath, and the weight of our
car was safficient to press the slippery hlack
ooze (o the surface, We skidded on the
slightest grade and almost shid into the ditch
4l every Lur.

The EI'E'.H'F: soil of this region has a curicus
cimsistency, for il spems almost mpervicus 1o
witer except for & thin, slippery film.

When Hammond and 1 dug a pit on the
island, we found it ensy to sink the shovel its
full depth into the gumbo, It was pot too
difficult to lift out, but to get the sticky
mass off the shovel was a different matter.
Thereafter it was part and parcel of the shovel
and would nol shake off,

The first shoveliul 1 scraped off with my
bewot, to which it remained attached with the
same grim force, =0 that 1 could not walk and
certainly could not scrape off the second shov-
elful. We were finally forced to break the
black clay into lumgss with a pickax and 1t
it out of the depression with our hamds,

OQuickly 1 changed my plan, Instead of a

The National Geographic Magazine

comlortable 2-foot pit, 1 settled for a mere
serape, with a higher superstructure.  After
the storm the deeper portion of the blind,
designed for my feet, resembled 5 hog wallow.

To the average person & duck is & duck,
and even informed duck hunters may sfﬁLk of
ducks as if they were all alike except for size,
color, and taste, As 4 matter of fact, the
different species of ducks are just as different
as Lthe various species of sparrows or thrushes
or blackhirds,

All ducks belong ta the same family, bul
no two species have exactly the same distribu-
tion, migration, breeding habits; calls, food
and feeding habits, and eovironmental re-
quirements.  Conservation practices that are
highly beneficial to 2ome species might #ven be
detrimental to others: and, similarly, hunting
practives which are suyccessful for some biring
no results with others,

World's Most Widely Distributed Duck

The most widely distributed duck the worlid
over is the mallard (pages 516, 321). It is the
ancestor of all our domestic breeds except the
Muscovy,® The curly upper tail coveriz of
the males of the white Pekins and pied Indian
runners give evidence of their mallard an-
cestry, even thoogh they have changed so
drastically in size, shape, and color,

Mallards are {oumd throughout the North-
ern Hemisphere, but are by no means ¢venly
distributed, In North America the main
breeding ground 15 in the priirie Provinces
of Canada, and the principal migratory high-
way is the Mississippi Valley., But there 15
scarcely any place in the United States or
Canada where a4 {few mallards never drop in
at the proper  season.

In eastern North America, the mallard is
Lirgely replaced by the black duck (page 523 ),
A closely related but somewhat less adaptable
species that i= scarce west of the Mississippi,

From September to June the male mallarcd
wears Lthe bright-green head feathers and red-
dish breast of the breeding pluomage and is
very different from his streaked hrown mate.
But in July he assumes his Yeclipse plumage”
and for two months isscarcely distinguishable
from her or from the juvenile: birds, except
by the trained eve,

The courizhip antics of mallnrds may start
in the fall, shortly afier the males have came
back into their breeding plumage, though
active love-making does not start until the
winter or early spring. At this time the {emale
urges him on by swimming clise, turning her
head to ooe side, and giving little cackling
Miles,

* See “Fowks of Forest and Streaom Tamed by Man,”
by Maorley A Jull, Narioxar Groosarmie MacAese,
March, 1950
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Cayugs Loke's Expert Divers Chart an Underwater Bonanes
These ducks have bees atbvicied by beds of wilid celery and musk grase, Such group leeding, or “rafting,” made many

aeaterfowl snev prey 0 the days of marset honbine and no bag mits
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Redheads, Canvashacks, and Greater Scaups Share in the Strike

Feeding beds by pre 8 op 10 eet Wlow 1the surfpee, Much grestor depths are cosily reached by the divins doacks:
. ! h -
Rodheads, Jor nstance, mav sabmesye 40 fect or more




oER | JuNTEREL W AV PRy JEp jO Oany JAgE Y juatpAGGar oanh ageaig oy 40 g
_._.u_.____h_ mn_.".. 54 _._.u .|_ _ ._._.l_l ..1 217113 ”_______ ik ___.___.__ ___ ._____—.m .|__"..._.| .._ 3 _...__.._._ _..r._.l. _ ____L |_. ”.m.".n..__.:_._ “_._.__ ._._._.l .._..L._.l..”..l_____ m......._ .||..|.__| Il ...l___..1._ ___l el ___:__L _.u

._._n_......_._.-.__”- .-_"..._.__.—. n...__h_.._._m__-. _.m..__."m_ _.._.__...__"—._...._.I ._"_h..-...___”.._... J_. .._...._u_u_..r-.-u. _n.-.__.____u..._” -"._“.._..__"._“.“ -wﬂ_:.._n-._— ...._..___H.__”._..__.____... ..-..-._.._.._..u. jul._.l_..___.._“n.__-.._ H _.-_ —ﬂ__.uu _.__.l_-_‘.:_._._..ﬁ

-



PR EL LSRRI ] ".._.1.__—__..__— {TREL LSRR E i -._._.-_--—...__._.-_-.- HE 1 LSRR IR AR SRR Lj HIT UL S[[Rl0 _ 11 #=]
_ o] DINTINnE 11 ..__ ENma _........_ |1 ....“_.____ B RERINL A LJRL B L%l 1| E] .._._
.. ..._ _ .-"......_:._ _ _.__._..___...“.... .. ..__. ...___ _ _ _.... _.._ .__." . ._: _...__ -_._L__:_._—.__. _“ “_

Wl SIDAIC] 20513 'PEAR] 42 un ....h..ﬂ___._.u." .t_.m.__".._. pdupny ajEliEa.] B .._...:______ Pri R et




1-.* -

fodune Fmads o0 Whstling Swan Incubating v A Nosy, Gabhbling (Coll Won This ek
Eégs on on Alaskan Hillside Its MNapme: (d-squmw

e, the Whistling Swan
- . '] — 1




Duck Hunting with a Color Camern

To this coquetry he responds by standing
strajight up on the water and throwing his head
down an his breast, at the smme time giving a
single curiots peeping note.  As he settles
back into a horizantal position, he raises his
tail, displaying his shiny black under-tail
coveris, which are bordered by white. At the
same time he may throw up a little jet of
waler with his bright-orange feet for the enter-
tainment of the girl {riend.

Eirch species of dabbling duck has a some-
what similar performance and o characteristic
call, which in no*way resembles & “quack.”

The diving ducks, on the other hand, hive
a different courtship,

Canvashacks, for example, indulge in & sort
of communal Jove-making., The {emales
huddle together, breasts touching, necks stiff
and straight. The males then gircle about
them, each one in turn throwing his head
backwnard until it strikes his back, at the same
lime emitting his love call—a very unducklike
“lek-jck-poon ™

Under similar circumstances redbeads call
“Caar” and golden-eves, “Beard.”

A courting group can be hesrd for hall a
mile on & quiet day,

Nor is thi= the end of the love-making, for
a courtship fight seems essentinl o the course
of true love, The female mallard leaves the
pond, pursaed by several males, but the com-
petition soon settles down w two chiel com-
petitors for her favor, Round and round they
go, the males tryving to interfere with each
aother’s flying and even with hers, so as (o
foroe her down to the water; but ghe lesds
them a merry chase.

On the water again, the competing males
may go - at each other wilh bills and wings
and thrash it out in o shower of spray.

Canvashacks Try to Outpash Each Other

Not =0 with the dignified canvashacks. The
competing males approach each other, breast
to breast, turning their heads so that their long
hills will not interfere, and then each swims
just s hard s he can push with his great
wiebibed feet, When one feels himeell going
backward, he is licked and must wm and
dive before his opponent gets him by the buck
of the neck,

In some such manner with each species of
wild duck the annual competition for mates
is settled.  Then the females search out satis-
Iactory places Tor their nests,

Some, like the wood ducks. golden-eyves, and
bufile-heads, =arch out hollow trees and have
been known to lose their Hves on loke shores
when investigating the chimnevs of cabins
from which they could not escape,  Most
species, however, nest on the ground under
some sort of cover from the eves of marand-
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ing crows, maigples, skunk=, and other egie-
loving enemies,

The actual number of eges viries from the
4 or 5 of the dders to 15 or 20 with mallards,
but incubation does not start until all are Inid,
because it iy important that all should hatch
at dbout the same: time.

At first, the eggs themselyes are not covered,
As their numbers increase, however, one being
lnid each day, amd as the time for incubation
apprisches, the mother duck starts pulling
the down from her breast 1o cover them.

Plucking the down serves a doubile purpose,
becavse ducks do not have the bare area, or
hrood spot, in the middle of the breast, so
familiar in most birds, and the egas must touch
the buire skin to receive the heat from the
mother's body.

The length of time required for the eges
hatch varies with the different species, from
only 21 days for the pintail to 30 days for
the wond duck; the mallard normally requires
27 days,

At the time of hatching, the soft hill of the
duckling develops, near the tip of the upper
mandibile, n shurp, hard, calcareous tubercle
called the egg tooth. With this the duck-
ling cuts through the shell and rolls out, all
wel and stringy,

Within an hour, however, the down has
dried and Muffed out: and as soon as all the
egps have hatched, the youngsters are ready
to follow their mother to water. This may be
nearly a mile away, although it is wsually
much claser and, in the case of diving ducks,
often within one jump.

Wood ducks and others that nest in holes
in trees have Deen rted to carry their
ducklings to the water on their backs, hut
plenty of observers have seen the little ducks
jump from the hole, even when it is 30 feet
up and sver hard ground, and then follow their
mother (o the waler,

When the eges are being luid and for a short
time after incubalion starts, the male vzually
dozes at some trvsting place on near-by water,

There he i joined by the female whenever
she gets hungry or hored, but the male’ him-
self never sits on the epgs.

Gander Stavs Cloze to Mother Goose

Even among the geese, which enjoy a model
Family life, the mule: merely acc je the
female to the nest and stands guard pear by;
he never takes over the egg-sitting job,

The gunder remaing with the goose through-
vut the incubation period and helps raise the
young, (ften | have seen an old gander lead-
ing a fiock of five or six goslings, followed by
mother goise, the parents keeping the little
lock alwavs between them,

Even on migration and during the winter
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Pintuils Bump Chests, ns il to Say, "Wanta Start Something 7"

These hasdsome males meastre oboe abother o o &2-4cte walerfow] santivary gt Roachis Run, Virgio
et the Potomase {rom Washineton, 1), €. Here as many as 5200 bhirds at 5 e, permanent  peicents andl
mEsrra g e, eIy (o] handerule, wmbistwrbed I'.:. the naize of near-by Notional Airpart, cars whilszing ||’.ll|'|:.._"
Muount Virnon Memorind Hivhway. amd traing ceosalng o raileopd hridee

winter Howiever, (he samis duck tendds Eo

the family unit =tavs together, though many
families may join to form locks of a thousand
or more. Tndeed, 1t s an interesting sight
tr flush from o combAeld a Inrge Tock of these
hirds that have been feeding together with
no apparent arganization, and o watch them
brenk up into fnmily Ve as tiey head for the
ke

Male ducks, on the other hand, lose all
interest in the females before moubation bas
heen completed.  They gather in huge flucks
andl porhaps never see their offspring until the
youtigsters are fully grown and are assembling
lor the fall migratinmn

Alallneds reach maturity and full breeding
dress the same vear they are batched, Indeed,
in most species @i difficult oo distinguizh
frst-year birds from older ones by pluinsge
alone, although some, ke the scaups, cirry
gver guite a few juvenile feathers untd the
following spring and may not breed the first
yviedar, This s uniformly true with swans and
meese, und focks of immoature nonbreeding
hirds are not at all uncommon on or near the
mesting pround.

mwans, Geose Are Models of Fidelity

Swans andd geedse retam the <ame mates foom
vear to year, but if ducks do, it is mere chance,
for they mav be widely separated during the

return to the same spot to mest year alter vear,
and, 1f ber mate does the samie, they miay well
remiate. This often  happens  with
domesticated mallards 'that do not migrate

Cine mallard returnéd to nest on the wlen
tical spot al the base of a hemlock above my
pond for 12 vears, even though there was no
waler in the ;ﬂl!llJ Lor much of thal Bime,
For many venrs she hawl the same mate, a
triendly drake we called Jack He
appearcd long before Mary, the female, maof
SOTTHE 1|-.1lir1|1'|_1.' emd and Tasled to return 1o the
HATITIE

It is sometimes réporfed thot i one of o
pair of swans or geese |5 killed, the sorvivor
will not remnie. | know from experience that
this is pot troe, althoosh i g mater [arir in
CapliviTy riraled, nether one will tike
i onew made =0 longe ns it can hear its former
muate Calling

Lhurme  the neshing season the variois
species OF watlerfowl in MNorth Ameérica are
widely  scattered  throngh  suitable  hobitats
f-"-|H1 F|l|rilt.| b -"I.].,|_=-|-;.E "L I-u'-n'l.' S, ]ii-;,r
the eulers or even the gadwalls, mav seem
nlmost colonial when nesting on small slnds,
Usually, however, nestz are placed far apart,
and broods: of voung are so scaltered that
their paths do not cross,
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Duck Hunting with 8 Color Camers

COccasionally with geese and regularly with
eiders. broods mav be pooled, and some of the
less domestic females mav desert the norsery
for the company of the males, Normally anly
one brood b= raised each season, but if a nest
i« broken op during the early swmges of in-
cubation, the female will usually nest again,
laving somewhat fewer egpe the second time,

Az soon as the docklings are able o v,
or even before, they sometimes assemble
in lnrge Aocke and get ready for the fall
migration. Long before this, however, and
even as early as mid-June, the males have
as=embled in huge flocks to complete thelr
molting, The dabbling ducks head for the
Inrge marshes, =0 that, by July first, focks of
a thousand or more male pintoils are fre-
quently seen on the extensive Bear River
marshes in Utah.

The male diving ducks, on the other hand,
like the canvashacks and the redheads, head
for the deep water of lakes, where they raft
ot over submerged weed beds that supply
their food, Ot there they are not ncon-
venienved by their lack of fight, either in
ieeding or in escaping encmies.

Then comes the completion of the molt and
the fall migrution to the winler quarters,

Thousands Die When Botulisim Sirikes

Unfortunately, in the warm days of early
fall waterfow] sometimes concentrate on some
of the shallow alkaline lakes and marshes
of the West. Here decaving aguatic vegeta.-
tion has et up a colture of Clostridiem
botwlimum, which makes conditions ideal Tor
the death-dealing diseaze called botulism.
Thousands of ducks are overcome by its
paraly=is; their heads [all into the water and
they drown.

As many as 50,000 have died in a single
wiek at some of the concentrativn points
before help could be brought to them.

Nowadays an effort 1= made to deepen and
freshen the water in these areas or to drive
the ducks from them. 17 the ducks do become
infected and can be reecued in time, they still
can be saved by an abundance of fresh water.

But it is not botulism alone that has caused
the great duck shortages in recent vears,

When northermn nesting grounds {reeze over,
waterfowl funnel southward into an ever-
decreasing area suitnhle to their feeding hahits
anil concentrate by thousands in the constal
marshes of the southern United States.  As
these areas have decreased in recent years
throuwgh drainage and contamination, the un-
fortunate ducks have had o undergo still
greater concentration: consequently, the toll
taken by hunters and commercial interests has
been out of proportion 6 their real number,

At times coreless ship captains pump out

530

their oily bilges within 4 few miles of the
coast, amnd these oil slicks seem to have a
fascination for the waterfowl wintering or
mizrating near by, The ofl glues together
the feathers and down, destroving the losolst-
ing effect and permitting the water to pene-
trate to the skin. 1 the witer is cold, it soon
chills and stiffens the birds, =0 that they can
neither flv nor dive.  Tf they do not drown,
thiev frequently die of pnewmonin,

Lead perisming is another hazard for which
man is responsible.  Ducks and other water-
fow!l feeding in shot-owver aregs swallow lead
pellets from shotgun <hells and anicklv sicken
ond die. Chiel offenders are “skv-busting™
hunters with more shells than good aim.

Oceasionally numbers of witerfowl are re-
ported to have frozen into pomds after slee
storms and sudden drops in temperature.
Usunllv. however, walerfowl in good nhvsieal
comdition  develop  sufficient body  heat to
melt sany ice that forms aboot them, and those
that actually freeze to the ice are ones already
in poor physical condition, |

Some  species, like the buffle-hends and
ruddies, unable to adapt themselves 1o chang-
ing conditions, have %uifered more than others,
bt Canada geese and mallards, leaving the
marshes to feed on winter wheat and corn-
fields. have more nearly maintained their
numbers.  Indeed, the mallards have learned
to feed on the waste grains largely by night
and thus escape the gunners,

1f drainage projects continue, howéver, we
iy be faced with the near extinction of many
of our interesting species.  This danger s
double, threstening the birds both on the
wintering grounds and on the breeding grounds
of the prairie Provinces, where periodic sum-
mer droughts prevent the rearing of voung.

When nothing but the hreeding stock re-
turns in the fall to face the 2,000,000 gunners
who take out Federal licenses entitline them
tor bunt migratory witterfowl, the result iz as
might be expected; and two or three dry
summers in succession periodically bring the
birds to the verge of extinction.

Fortunately, today, the United States Fish
nnd Wildlife Service has heen given the power
to set the regulations controlling the anmual
harvest of waterfowl, s trained observers
make every efiort in late winter to census the
I'rrr:ﬂflmg stock left after the hunting season
and, in summer, 1o judge the size of the broods
reareid, before formulating regulations for the
[ollowing hunting season.

With the full cooperation of the sportsmen
and all the commercial interests involved, such
meastires should go far toward perpetuating
the sport of wildfowling and preserving- for
Nature lovers plenty of these most interesting
subjects for their color cameras,



The Eternal Flame

Millions of Years Old, Natural Gas Now ls a New Servant of Man

By Arnerr W. ArwoOp

American people i3 now under way as

the use of natural gas spreads swiftly

from one section of the country 0 another.

Fromm the seven great producing States of

the Suuth and Southwest—Texas, Lovisiana,

New Mexico, Arkansas, Kansas, Oklahoma,

and Mississippi—natura]l gas pipe lines are

fanning vut lke & giant’s fingere, a thousand,

even two thousand miles north, west, enst, and
noriheasi.

For a long time publicity has been Tocused
ori highways and airwavs.  But undergrommd
there is o phenomenal and even newer devel-
opment of transportation lines, whose silent,
almost invisibile, spiderlike spread is fast cov-
ering the country with a mileage that al-
ready exceeds that of the railways.

These pipe lines. are steel tubes through
whith the gas is pushed by means of pump-
ing stations all Lhr way from the wells in the
South and Southwest to distant cities.

A recent map of the Federal Power Com-
mission shows approximately 120 “major
natural gas pipe lines,” many of which are
moving with the utmast urgency o extend
inta mew territory and to expand the volume
of gas- delivered.

AMAJUR revolution in the habits of the

Primitive Man Knew Natural Gas

There is nothing new about natural gas it-
«lf, Primitive peoples worshiped or Jeft it
severely alone, regarding it ns a “wild spirit.”

Since ancient times holy altar fires have
figured in the folkways of many races.  Some
sirCitlled “'eternal fires” were merely burning
jets of gas escaping from earth fissures. Such
may have been the Oracle of Delphi and the
nire temples on the Caspiun Sea, and even the
“burning fery furnace’ of the Old Testament
(page 542).

Natural gas, like coal and oil, i= found in
vitst guantities in the earth, and was formed
millions of vears ago by the decav of plant
and animal fife. It is “trapped” several thou-
zand feet below the surface, under great pres-
sure, in porous rock, usually limestone or sand-
stone, until man bores through the overly-
(ng stratn to release il

| haveé seen a picce of gas-beiring rock
which appeared absolutely solid; but when it
wis crushed by heavy machinery, one could
see the almost microscopic holes or hollows in
which the gas had been stored.

Natural gas consists chiefiy of » light, color-
less, practically odorless, highly inflammalle

substance known as methane, which is also
found in cértain other inlammable gases, such
as fire damp in coal mines, marsh gas, amnd
EVEN SeWer gas,

For more than a century, practical modern
man has used manufactured gas and taken i
very much for granted. A few vears ago,
however, the industry seemed to be on the
downgrade. Then as the wse of natural gas
suddenly spread throughout the land, the gas
industry as-a whole blossomed forth, vigorous,
rejuvenated, dynamic,

Naturally the destinations of the great new
pipe-ling systems are the populous cities of
New England, the mid-Atlantic States, the
Middle West, and the west coast, amd more
especinlly the industrial areas where steel,
:mmnmhiflﬂ:a el electrical equipment  are
made,

The lines go over and under many thou-
sands of rvers, rilroads, and  highways
They penetrate thick forests, deserts, treach-
erodls swamps, rugeed mountains, wilderness
areas, and thickly populated cities.

The 1,840-mile line of the Transcontinental
Gag Pipe Ling Corporation follows & sub-
stantially stenight course from the Gulf coast
of Texas to 134th Street, New York Citv.
All the resources of modern technology are
thrown into the construction of these piant
stee]l lines, and nothing except shortage of
stee]l seems to stop their relentless march to
predetermined goals,

Diriving them through the obstacles of Na-
ture for a thousand miles or more calls for
tough, hard work. Engimeers, ditchers, bull-
dozer operators, cranemen, welders, and truck-
ers alike must be rugeged Individuals,

Building the “Touhest Ineh”

Building one of these lines is a dramatic
affair. On n cold. snowy afternoon in a re-
mote mountainous region of West Virginin 1
watched final construction of one part of the
“Toughest Inch,” » new 262-mile line of the
Columbia Gas Svstemn from Cobb Station,
northeast of Charleston, West Virginia, 1o
Rockville, Maryland.

Earlier in the season it had taken n crew
of brush cutters four hours to cut a naErrow
trall only 200 feet long through laurel and
rhododendron thicket, and in two working
doys 104 poisonous b:rl.jilr,r,-} had beéen l.:j]_lgd_

Hecause of the lack of highways, in order
tooget two miles ahesd, equipment Trequently
had to be moved 40 miles, much of it on ac-






Ribhle's I-.E';-EL'ET':I. Furnpee"

Floere; suys Uhe modern anferper
zcalbed hecause the Lard
fian neglectel], Phpe Hpes
veT the Held somnetim

fuE - with them oy

mestnke these flames lor

55,

COrraciors

had to be

or “shoofly ™ roads, Dalt by
ior the purpose. In some cases il
trucked, 60 miles from a ralthesd

To alay observer like myself, the striking
thing wis the way the line was built straigh
up to the peak of each mountain,

In rugeed mountainous couniry pipe can-
e ltcd around the side of the
hille for fear n landsitde will break 1. I
the line goes: right up o and ovér the top,
 landdslide merely ghides along the surface
of the pipe.

Evidently there are still fromijers
conguered in this country, and not {a
Lhe Atlantic seaboard ot thatl

During the war twa pipe lines, paralled for
L large part of the way, were budlt from Texas
1o the eastern seabodard, near New York Lty
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were turmed over (o a naural gz mpe line
company, At the me of their construction
they became kndwn as the “ B Inch ™ and
Little Big Inch because of thoir respective
ometers { inches ondd 20 tnches, the two
lnrpest built op 1o that time
since then i1 has been lashonable 1o
pipe miess  unotincial  nicknimes
Coobib-Rockwville line of Lhi

or one of the largest 10 dinmeter (29 mches)
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of MNatural Gas Emblazons an And Foothill an brag
Shudewich Meshgch, and Abednern wnlkod -
near-v Rirkuk beld esolois the ol winel Wikl

the Mediterranean. Plots fivine

ol Highidod

but it crosses such excessively rough monn-
tain terrain thoat “Toughest Inch™ is.a suil-
able name,

Securing right of way for o pipe line is a
proldem in iisell. Ope company had o
coptnct 20000 persons here and abroad to
spcure approximately 5,000 separiaie tracis
Near large cities the farmers are especially
hard to e
his lnnd to be the site of o Tutore subdmwisio

B ivers U=, liliren 1T A

|'||_"._|,| '.'.j"]l bivicause each

-.'.'-.'r'll'l s

il i e i [N

river 5 guist and well bebaved. ppe can be
laid under or even on the bed: but if the
river 15 very bmoad, turbulent, and with o

e neces
["ransconti-
nentals far-flung Hne had o cross or oo ynder
. major rivers and sreams, 110 mailiroad
trncks, and G619 State and Federal ronds

This =ame line traverses such witely sepa-
rated rivers as the Atchafalava, Coosa, Pearl
Fombighee, Mississippt, Potomac, Deloware,
"aszaio, Hockensack,; and Fludson (papge 535).

changing, treschorons bhed, it mum
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Mommoth Machines Huild Pipe Lines

Ihe modern pipe line can be built only be
I L maunmath  mechanial equipment
There pre hupe rootine machines, power shoy-
| rere

cl=. hulldozers, and sidle-boom tractors,
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How Much as Heats the Owen, Ulnlls the Refvigerator® The Meter heeps 1ab

ks pos fows throegh the meter, pressure expands pid eontracts o bellows made ol sheepsiin or svnthethe

i A m atiached to the hreathine diantiragm maoves the recording paanter LBE avernme gos indpector

vie 740 meters o dav, One veternn checked more than 8 million withouat an error.  Gas was sold for g fiot
Li r il | I i1 i e & a1

are machines for digeing and filling the ditches super Inch pipe 15 34 inches 1n diaméler

el for bendinEg o sectivn of pipe in a few  larpest ever buill for such purpose
minutes” time without changmg the thickoess: reaches to the wiist of an avierage-sige: man
I | Ul &5 ing beinez I | f T [R1 N hi F1i [HTOLBCTIYE JLITTES I
there is a n il T 1. Th ipnbied 1ot ipe or wrapped aboi 1l
ire o ' pplving  protectiy 1T ing y machinery, it must, naturall B Clean
JEHEISE ECOTTaO% i | ONineE &Daimnd, enamel |-"._|-' i the cise aof the ‘--:_---r Inch, with all
glass-fiber mots, and nsbestok {elt (page 545); Its super machimery, after being cleaned by
till others for weldmz the pipe seclions | mechanical apparatus an old-fashoned fenthes
BT T ATHT 1CE PN R IRETNS . LI -|||_|-- Niasy Hisler  wa -_-'-'il- |-_'. NEHNG LD Pemdve - Ans
LI ¢ Ll three feel or more andergronnd last-minute dust which might have seltlod
I Tt | P L the | Exter
eral Ll 11 ] 17 | Loard o ™ (W has sreater progress  been il
i I If 5| R e £ l i]s [N IR I'.||-i' T P I tNE 13 it ]
I e i [ sectiomn PIDe, LS 5 Ing up consty
||I | | I 1 Tl |.|!'i."" Im I i LB an g 15514 '.'..i'i_ I| I I i i
iritl cutred to build Pacihe G k5 from the older type of mechanical join
el B ledtrie | [ SUreet A i couplings
mile link in a 1.4600-mile line from Teéxas and e contranctor in working across the Al
New Mexico to California, both becavse of  sourl amd  Mississippi Rivers  welded his
the stee ol Lh e and the degert conditions sections on an LSM and dropped the line 1t

1 2 " F - I
LIt hiadd f0 e laid] (haoes sda 35l Lhi wilid 1= Lhe DOAl movi RNOTIE.

i | [ he conl Lt coficern an this case lfir @ tecentil l-""!il!l'll'i I ifter the e

Bechtel Uorporation, 3 one ol the s tions hoad been put in place in the ground
mroups that built the Hoover Dam o an an nspector wus drown through the pipe i
1 (1 [AssOctrie gamization, Interig- L scooter, to locate defects (page 344 Hut

Bechtel, 1n onstructed tha ["an the end= had to be closed to prevent foxes



crew  starts oul  inone-
diately.

Evéry line hns il=
comventional  linewalk

erz, antd there has been
a rapid incrense in the
e of radio communica-
tion. which obviates
triouble that comes when
Wit Ler

SEVIETE SLrifins
knock down  telephone
wires. Whereas there
were oply 200 mobile

radio stations m the gos
industry in 1944, 1L =
expecied that 4,000 wil
e 1n '||I|l'-|."|'.:|.ti'||'|2 Ly Lhe
end ol [%3l.

Lin 0ne 1'r|'::|1r|1'1:|hl
Irnmsmizgsion  Svslem
there i= a4 round-the-
clock maintenance crew
every 90 miles, cone
stantly al work protect
ing the cight of way
agninst moving  sotl,
siream washing, and
other trowthle fotors, w0
that there i35 a érew of
trained men not more
thon 45 miles -from any
paint on the line,

During heavy snow or

intenss cold it takes

crews  longer to reach

the seene of roubile than

in summer, spring, and

fall, Haoth men and

T oom omew  AChinery Are st on

Pipe Ingpector Rides a Dolly Through a Tunnel of Steel cold -|.1.-|_-,nr11|'!l'. and ).

Welids must e perfect, for gas seeps throueh the Hndesl pinhoale. In the ]._.I.IIWEF .!5 ﬁ'_'-;“ less il

Beld, X-ray eguipment tests welded joints Here at n .-uU‘.['. San Francisen CENL IM eXireme heat

plant imspector Evernott Almond checks noseam in o 34-dnch plpe for Con- thin in the spring and
sikekated Western Steel Lorparatbon fall.

The pipe¢ wias then cleaned by g so-cnlled
", or Ygo-devil,” a rotating device o pet
rid of mill scale and construction dirt.

“"Jewping™ the Line

An electrical device i= used 1o detect “holi-
davs,” or defects, in the protective coating,
and the process j= known as “jeeping’’ the
hne, because the presence of bolidavs s de-
tected by a huzzing sound from the apparatus,

It is stendard practice oot only 0 surrvey
i pipe-line route in advance from the mr, bot
to patrol it on 4 rezular aerial schedule after
it is built and in operation. Even a buried
pipe line can be followed from the air,

A leak s eastly spolied from a few hun-
dred feet becaise of the discoloration of neae-
by vegetation, or beciuse cows huddle as
far away from the line ns possible. A repair

One line superintend-
ent would not admit to me that there i3 any
place his trouble crews cannot go or thal
there is any problem which they cannot solve

When a high-pressare pas line bregks
valves are immediately closed at each side
of the break, and service continues outside
the uilectecl area, These valves are put in
approximately every 10 miles,

In nddition, the larger systems are con-
stantly “looping™ their lhines—that s, build-
ing a second or even o third or fourth line
nlongside the first one, much as a railroad
builids n double track, or perhaps a third or
fourth one. In the case of looping, the lines
are interconnected with Ue-avers every 10
miles,
nocertain types of =oil, corrosion from
vilrious catses tends to create small holes in
the pipe, In some coses an electric current is
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Stee]l Tube Flexes Like Wire ns a1 Bending Machine Wrinkles a Big Inchern
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RS WIS hirst used for publlic purpeses s this  pipe has such great tensile streneth that the
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puniry m' 18234 in Fredonia, New York., U walle do nol easilv tear rn amrt despite

wits produced Trom a well 27 1eel deep, carried hiizh nresssres

throueh hollow loes, . and used tip heht two Some 25 vedrs ago pressures in the pipe
slares [1 alzo provided =ireel Hehts 1o preed Wore rarely ..| ore than 2795 o 350 pound 1
General Lalnyetie on his visit there in 1823 the suare inch; today, operating pressures of
At -trom e Bne b mitles - lone Tof natural 100 to 800 pound= dre common anel inoa few
gas wits buglt ot Titusville, Penpsyilvania, 10 instances run as high ns 1,350 pounds of mor

1 |92 severd [HIE lines of vary- Vthough there s alwavs some risk W T
ing lengths up to 300 miles had been Inid.  very high pressure i present, #f micht be
From then on the distribution of patural  argoed |

oas ceased (o be mevely local and became  protecied from both natural and man-maide
regional tn scope. Podday 11 13 almost na- violence thun other mesns of fransmrtatio
tional, and will be s0 ag spon as New Eng-  Interruption of service because of failure of
lndd, the Pacibc Sorthwest, and g Tew Soulh eOpuament 8 rire

Vilattie States have beeno reached .

Being strong, the newer type of pipe can

] i g 1
.
L Er | L I'.
.

hat pipe ling transmission & betts

Winter Compliciates Heating Problemis

be made with thin walls, thus saving a vast It may seem strange to the laywian, but o
imount of steel,  Also, being strong, such pipe  much more serious problem than line brenks i
can stand gredat presures, and that means thial ol sgppdvine all coustomers with enoaeh
more gas can be pumped through pipes of  ga< on o very cold winter day, The greates
A FIVED EIEE, peirt of the tremendous new demand tor this

FEven though the walls are very thin, the fuel iz for spoce heating—that 1=, for hoose
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heating, a demand far greater than anything
the gas companies had ever anticipated.

House heating crentes sudden, sharp, high
peiks in the use of gas. One company uses
153 time= ps much gas on a zero day as on o
summer day; anosther company rises (o B135.-
000,000 cubic Teet a day in winter and drops
L 458,000,000 cubic feel m summer.

The weather 15 an uncontrollable factor, and
anvone who assumes that normal weather
will be the rule is likely to be disappointed.

In Jonuary, 1948, the temperature aver-
need 237 F. in the territory covered by n
large gas company, or 67 below normal, Tn
January, 1949, the average was 387, or 9°
above normal.

Muost house-heating customers begin to heat
when the outside tempersture falls below
657, and a one-degres change of temperature
for a month means g difierence in the send-
out of one large company of 350,000,000
cubic feet.

In addition, if there is o high wind, each
increase of one mile an hour in velocity has
the effect of a drop of close to one degree in
temperntire,

It 1akes about 2,000 cubic feet of gas (o
heal an average-size house in States like Ohio,
Inchiana, Ilincis, and Michigan on a cold
winter day. If 2,000 be multiplied by several
million, some idea is had of the stupendous

amount of gas reqoired to heat hovses dur-
ing a cold snap,

Yet the long-idistance pipe line transmission
comipanies ' (wholesalers) and the distributing
companies (retallers) in the cities have o
fundamental legal and moral obligation to
give domestic consumers a preferential supply,
cven in the coldest weather.

The gas must be on tap, Howing continu-
ously, like water. Yet It is far mure difficult
to handle than water, The sudden onset of
a severe cold wave is especinlly important,
because gas usually moves at o mate of only
10 ta 15 miles:an hour., Therefore, many
hours are regquired to deliver additional sup-
plies at the end of a 1,000-mile line; two days,
in fact, from Texas to Chicago or California,

Gas Dispatcher 1s Alwoayvs Prepared

The average customer ‘would get much re-
assurance by wvisiting the chief dispatcher’s
office of a great gas system, as [ did in Charles-
tion, West Virginia, {rom which the supply
for many cities and towns in such States as
COhio, Pennsvivania, West Virginin, Virginia,
Maryland, and for the District of Columbia
15 regulated,

The dispatcher's office of such n system is
rarely caught unprepared. The weather pat-
tern comes oul of the Northwest, usually on o
24- Lo 48-hour basis. If a blizzard is on the

The National Geographic Magazine

way, someone along the line catches it, Tem-
peratures are plotted regularly, and the ba-
rometer, snow, rain, wind, clouds, and sun
are studied.

The office is in touch with every part of
the system by telephone, teletype, ond radio,
andl it contrels flow from wells, flow  into
adl out of storage, and line pressures.  The
recairements of customers are plotted, and
the totil supply is split up or wllocated among
them.,

Until World War 11, California and the
preal Appalachian region of the East were
among the large gas-prodocing centers, sup-
plving their own large needs.  Buot although
there are congiderable quantiths of gas left
in both areas, they have had to draw heavily
upon: the Southwest since the wir to meet
their growing requiremeni<

The Appalachian wells are much more no-
merous than in the vast plains of Texas, but
they do not pow vield nearly o much, One
Appalachian company alone has nearly 10,000
wells, and 44,000 cubic feet a day is not bad
for one of thess castern wells, Buat 100,000,-
000 cubic feet s not sncommon for one of
the big boys in the Southwest, This is exactly
whit one might expect!

Some Surplus Gas Stored Underground

It would be impossible to meet the winter
demuand in many areas; including Californin
and sich States as Ohio, Pennsylvania, and
New York, except for underground storage of
enormous surplus supplhies in depleted or par-
tially depleted gas folds,

The manufactored gas companies, it s
true, have long stored gas in tonks, or hold-
ers, which add little to the beauty of our
cities. But the seale on which natural
15 now being wsed makes the so-called holder
sepem pitifully inadeguate.

There are only & few holders in the world
that have a capacity of 15.000,000 cubic feet,
and a 10,000,000-foot holder is rlartair]ﬂt'd
lnrge. Moreover, they ore very expensive (o
irilel,

But n single one of many. wholesule gas
companies now stores more than 100 hilhion
cubic feet underground ; before long, this com-
pany hopes to store nearly 160 billion cubic
feet. It would take a prohibitive investment
in thiusands of the largest bolders to equal
this storage.

There are many exhaosted oil and gas helds
that lie abandoned. But the porous rock, with
iz holes. pockets, cavities, and hssures, is
still there, capable of absorbing and retain-
ing gas if it is pumped in through old well=

It i= mot every old oil or gas field that can
be “tightened up” enough to use for storoge,
To be sure that the gas pumped in will not
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leak away, it = necessary 1o study the history
of the field, including the record, or “log."”
of every well nit. Ussmally 1t i3 necessary Lo
have a surrounding ting of dry holes to indi-
cile the limits of the field.

The rock beld gas for millionz of years
withiit a leak and will do so again if the
operator is nol too smart and does not try
o crowd in more gas than the normal roc
pressure will tolerate.

The entire acreage must be owned or leased
to control every well that taps the field, Tt
is certainly a boon to farmers 1o be able o
lease their dry weélls and be paid for them
even alter they have stopped produocing.

A storage field must have lils of pressure
in it, i the form of a cushion, to push oul
the gas thm i5 wanted on a cold day, What
the companies must have on n very cold day
15 fast delivery, aml there must be a cushion,
af spring, to deliver mapidly,

Il u figld is completely depleted, it may be
necessary o jll i for several years belore
any mis can be drawn off. The more of i
backlog is built up, the more extra pressure
there will be when zero wenther strikes.

The companies which have large storage
‘capacity are able to buy YSouthwest™ gas
every dav of the vear in approximately the
sgmé amount, summer and winter. This en-
ables the costly long-distance transmission
lines to operate af maximum efhiciency.

Storage Pool Is & Giamt Bellows

An underground storage pool is like a giant
bellows that fills in summer and squeezes out
In winter.

There are well over 100 storage felds in
the United States. ‘The smallest owned by
one company covers 2550 square miles, and
the largest, 64 sguare miles.

(e of the .ﬂ known storage fields is La
Goleta, northwest of Santn Barbara on the
Pacific Ocean (page 54%). The latter part
of Detember, 1948, and much of January,
1943 was unseasonzbly cold e southern Cali-
fornin.  There were unprecedented snowinlls
in Lot Angeles and other places, and the low
tempperature on January 10 was 207, with an
average mean for the day of 36,57,

The result was that well over a billion
cubic feet of gas were used that day, or
100,000,000 cubic feet in excess of uny pre-
vious estimate of a possible maximum demand,
It was only the ability of the companies (o
withdraw 262000000 cubic feet from unider-
ground storage that made it possible to heat
more than a million homes;

Undergroum! storage fields are not avail-
able evervwhere. Heavy peak demands are
met in different ways in -|:I1!|"fnr-:n'r parts of the
country. Several companies store gie in nests
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of hattles or sections of pipe underground.
(Hhers use “hottled gas,” the soccalled ligue-
fied petroleam gas,

In time it may be possible to store all the
gas that i peeded by refrigernting it into
liquid form. As soch, it occupics only Yo
of the space required for gas and can be
quickly restored to the gaseols state as neeiled.

Priessure Pushes Gas Along

To distribute natural gas through pipe lines
anid (o get Tt into stornge or to the consumer
requires pressurce to push it along.

When a drill bores through the overlving
strata down to the pas “sands”” many wells
come in with a roar. Since the pressure in the
reservoir where the gns has heen teapped may
be from 2,000 10 6,000 poonds to the square
inch, the gas naturally rushes t the surface
[poage 540,

(Mher wells must be “shot.”  Sometimes
about hal & ton of explosives is lowersd to
the bottom of the hole and touched off, the
explosive charge breaking up the rock, releas-
ing the gae with a roar, and shooting rocks
andd rubble skyvwaurd.

(ir a well may be poidized, as many as 1,500
giallons of hydrochloric acid being  lowered
into the limestone formation to eat into the
rock and open up its pores,

When gas is released, o not only leaves
the well with a rush but i= such an obliging
substance that jt lifts itself 1o the surfade and
sturts to transport itself to market.

But friction ggainst the pipe naturally re-
tluces the pressure behind the sas, unless it is
helped or |1um|:'u_l:I along by booster, ar com-
pressor, stations,  These rel:n.r f-Ln:l.Imns. ATe
located every 80 or 90 miles on a very long
fine. The Transcontinemal line from the
Guli of Mexicn to New York City, 1,540
miles, requires 19 of these compressor stations,

(yas maoy enter a line at o pressure of 750
pivinids o the spuare inch and drop to nearly
half that fizure by the time it reaches the lirst
booster station, Here a large number of hoge
pumps take the gas from the incoming line,
compress it to its original pressure, ond send
it on its way to the next station.

In the prosaic everyday operations of the
Industry, matural gas is referred to in ostro-
nomical terms.  Even experts hecome mo-
mentarily confused a= they slither back and
forth mmong millions, billions, and trillions
of cubic feet.

Pipe Line's Merits as a Container

For this bulky substance to reach the burner
tip of o housewife's kitchen range, it must
come from the gas or oil fields in a continu-
ous, tight container—that i=, in a costly pipe
line, and in no other way,
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When natural gas was first made available
for general and domestic uses, huge quantities
werg blown into the air or wasted in the pro-
ducing fields. This was particularly true dur-
ing those monthe when gas was not needed
for heating.

This surplus gas was thus available for sale
to industry on an Yinterruptible’” basis, ot a
price competitive with fuel oil. This means
thit, in return for lower rates, the industrial
interruptible customer is subject to shutof
during periods of cold weather i:vemuﬂ: domes-
tic customers have n priority on' the use of
nll the gas available,

As compared with 2,700,000 residential
users in Californin, there are only 2,000 larpge
industrind users:

In the case of these interruptible contracts,
the user has other so-called “stand-by"™ facil-
ities which he can use when the gas goes off.
In fact, there are powerhouses in California
which can switch from gas to oil. or vice
versa, on a few moments' notice.

When natural gas comes into a commuy-
nity, the householder does not need 1o be told
that it has muiny advantages—that it s free
from ashes and smoke, from waste and residue
of any Kkind: that it is easy and convenient
t handle: and that it lends itself readily to
automatic heating, which he =o insisiently
demnnds.

Nor is he too surprised, in this age of me-
chunical and chemical marvels; to learn that
buming was will also operate his refrgerator

and air-conditioning antd couling system as
well as his (urnnce!

How Does Natural Gas Differ from
Manufactured Gas?

But those who use natural gas for the
first time do ask several guestions, the most
ohvious being, How does it differ from muanu-
factured gis?

The answer is that itz heating wvalue is
greater—not that it will heat twice ns hot or
twice as fast, but simply that one cubic foot
of natural gas will do as much work as two
ctibic feet of manufactured gas,

Methane, chief constituent of natural gas,
hias no odor, and therefore the gas itself has
practically no odor as It comes from the earth,
To enable users to detect leaks, an odorant
must be inserted in the gas,

This is done by placing in the gas a liquid
saulphur compound, which vaporizes when it
i= inserted. The amount is often about one
pound of evil-smelling adorant to one million
ctabic feet of gas, or, in the language of the
trade, 100 pounds of odarant to one hundred
million cubic feet of gas.

As the domestic use of natural gas runs
into billions of cubic feet a vear, it can be

a6l

seen that considerable odorant must be used!

A question frequently asked when natural
gas enters a community 15, How long will
it ln=t? How is it possible for the earth to
vield up the vast quantities of gas now being
used and the even larger amounts which the
].‘-II"FE'“-!:II‘-IE companies have contracted to sup-
ply in the next few vears?

Although Nature may still be making nat-
ural gas, we are burning it up milbons of
times fnster than it can be replaced through
I'EIE incredibly  slow  processes of geological
Lirme,

Mutural pas, Hke oil, is an exhavstible, un-
renewable source of energy, and it is heing
exhausted. Depletion finally comes to every
oil and gas field, even the greatest.

But this = not a peculiarity of natural gas.
It is true of all mineral resources—of iron,
copper, oil, sulphur, and others. Any mineral
Teéspurce 15, in a sense, irreplaceable once it is
mined and pot to use.

But the development and use of these re-
sources have built our present civilization aned
are responsible for our high standard of Tiving.

Reserves Are Increasing

Fortunately, there is no immediate or even
earlv danger of the country runming cut of nat-
urad gas. The situation s like thot which
arises when o man dips water out of a barreel
and o windmill pumps more water in.

As long as the water level in the barrel
comfinues o rise a8 the result of misee being
pumped in than the man can dip out, no
time can be set for the barrel to become empty.

In spite of increasing production and 1use
of gas each vear, more gas is being discov-
ered than is produced and usefi. Proved re-
serves are three timoes as greal as they were
12 years ngo and 10 times greater than they
were 30U vears ago. Tur!mr*.rr TESPIVES are
185.6 trillion cubic fest.

The demand for natural gac has been de-
scribed as “Insatiable, incalculable, amd un-
supplinbie,”” and the past five vears have heen
the period of prestest expansion in its use
Yet during that time proved reserves have
risen from 147.8 trillion cubic feet to 183.6
trillion.

No pipe-line company can get permission
from the Federal Power Commission to builid
ar ¢ . nor can it persuade insurance
companies and other large investors to finance
its requirements; unless independent geologists
testify that it has reserves of ils dwn, or has
contracied with other producers for reserves,
assuring it in the neighborhood of 20 wvears’
supply of gas,

The tendency is to drill deeper for oil
Pressure 15 greater at the lower depths, and
the decper the producing formation is found,
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the ereater, ns a rule, i# the proportion of ence for making both ofl and gas from oog
o 1o nil Fer=ons who enjoy gazing into the crvstdl
Omne productive well in Callfornia is 13,330 ball of the fuiure like to toy with the nlea

feet, or three miles in depth, There are wells  that hoth oll and ga= will ltimately be mad

in the Southwest driven through as many as  (rom coal st the mine head, especially sinci
bearing sandls.  Each sand is cemented many major oil and gas pipe lines cross the

off when the drilling is completed, and & conl reghns,
nroduction the sands are tapped one at i time T ; : :
F ' iLi I b - i L "1 5 L
exploding projectiles to open the Tlow Prodigal Waste of Natural Gas

It i5 known that otder some of the oespest Unfortunately, notural gos woe w stEl in
strata of rock thal bove already produced  the early days io a manner 0 progligial as to
ail and gas e similar ormations thatl promitse  stagper the imagination,  Fdl g century ago
to provide oven deeper Dilds natural eas streel hehit=s weore lelt on all day,
and in the Pittsburgh nrea it 15 recorded that
kttchen stoves were left on all winter: 1f the

room becams too hot., windows were opened

(Coml, Ohl, Gas—Diflerent Forms of Same
L hing
[t is sometimes argoed that ofl and gas There was no meteting; one paid a Nal charge

re nol irreplaceable becayse both can he  of 81 4 month for all the gas desired

miade (rom coal, of which there is a huge sup Citizens  held mdignation meetines  and

riy Ater all, coad, oil, and gas are merely  newspapers ran denunciatory editorials i n-

thiHerenit [orms of the same thine, dinnn in 1897 when someome tried (0 pass
T i _; et touighi pned-up s and coal is 1 lnw FeruIring metering, out oy | 05 Ay

mist oil in hardensd Torm,” said Senator Tom of the gas hGelds were exhausted

Connolly of Texas in a4 recenl Senate debate. In early dovs pas wells were lighted just to
(M course zas has long been made from  moake a show, There 15 a story that the

nal, but not at a price or in sufacient qlan-

4 i - it o Coal: Prodlimious Worker for ||l.I i - A=
Lt Lo e the present demond ['here are, Lert W Avwopd, Warpowsl Geocnarimi: Maicans
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il on a <how, for marke When vented, the g I-- r& usnably
wear Fimdloy, Ohio, in 1886, o perma-  lgndted gt the venis to reduce the danger ol
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night, and it was so hot that 100 feet was Natural gas s [requently found  without
Lhe nearest one could approach i vy o, bt ofl 15 almost never foamd withoud
Waste that was almost onbélievable con-  natural gas. ire than a third of the coun
tinoed to o muoch later time. As late as the ftryv's gas produchion comes from oll wells

I
'| f
Kl

ummer o 1934 one hulion culhe 1eeét ol oas
wirre bBéing hurmed in Oares mmoone field, ond
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SRAE ked ke peairie bres, day and pight, commingled with it and diseolved in 1. In
Much of the waste m the sl Wik il 10 mast ail formations there 15 gas al the LR
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men who were oot loeokine for- L bot for ol Lhen waler
CHten the eas wias reearded os oo nulsance. Lrits 15 the expulsive force, the lift, the re
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12 percent of production ale, the gas forces the liguid out
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In many felds, when o prospector drills
he cannit tell whether e will get a0 “dry™
gas well, an oil well, or a dry hole.

Until comparatively recent vears s pro-
ducer in some areas who hit several gas wells
in succession would go broke. No matter
how isolated or remote from great markets
an oil well might be, the ofl could he aken
out in barrels: but there wiss no market or
value for the gas, beciuse there was no irine-
portaticn,

A “dry” gas well can be shut off, if there i5
no market for the product, But ofl well, or
casinghead, gas cannot be shut off unless the
ofl Ti=ell = shut in

“Wiatural gas—ithe bastard offspring of a
feverish ing of the earth for otl,”" is the
way the late E, Holley Poe, notural-gas con-
sultant and pipe-line director, expressed it
“The idiot industry that waited and wasted
until steel men developed the necessary pipe
to transport it economically from one end of
the Notion to the other.”

Az pipe Hnes were built, casinghead s
began 1o have a market, and with a market
it took on value. DBeskdes, as the ol com-
panies lewrned v produce ol more efficiently,
they discovered they conld comserve both il
ant gos,

Casinghesd Gas Works Hard

Cradunlly casinghend gas has become one
of man's most hatd-working substances. First,
it Tift= oil w the ground. Second, hundreds of
millinns of dollars are being investid in plants
to scrub or strip it of its “fractions.” Finally,
ns “residue’” gas it goes to supply fuel jor
industries and for the heating of homes in
every section of the land.

Much gas still goes into pipe lines just as
it is, without processing. Hut ioday  the
greater part i3 treated beforehand to recover
its valunble components.  Gas i3 treated also
o remove waler vapor, which couses varjous
difficulties in the pipes; and Impurities like
hvedrogen sulfide, which promstes corrsion,

The National Geographic Mugizine

The processing plants may be at or near
the point where the goas enters the main pipe
line, or, irequently, on or near the site of the
pipe lioe svstem's first compressor station,

The fractions are of many kinds and sup-

Iy materints for the chemical industries,
utnrliene fnr the making of synthetic tiili-
ber, “natural” gnsoling, which furnishes fquite
n rn-spt-r:luhlr proportion  of the country’s

wasoling needs, and  finafly the  so-called

“hottled gns"
Bottled Gas—a Familiar Sight

Cylinders of bottled gas have become one
of the mest common of domestic sights- not
only in this country but in Canuda, Mexico,
and Europe. Whetheér vou trnvel by adr, high-
wav, or railroad, yvou will see the n'hndﬂf-
clute ta the hackdoors of suburban and rural
homes. Wherever o truck can go; there one or
muore cvlinders of botiled gas can be delivered,

Twenty-five years ago anly o few thousand
customers used botiled gas: now il goes (o
several million families.

It is o common sayving that the market [or
bottled gas lies beyond the city gas main,
But the saying is not quite accurate, hecause
numerons city gas companies use bottled pas
to enrich their own sipply or as an addi-
tional reserve Lo their own gas,

It i surprising also how many large com-
munities there are in this country, as well as
in Canada and Mexlcn, which do not have
city gas companies and therelore must use
bottled gas,

Bortled gas is also known as liquehied petro-
leum gas, or L.PG. It consists chiefly of
prTpan: and butane, which are conslituent
parts of the origingl gaseous mixtore.  When
separnted from matural gas amd pressurized,
they become liguid and can then be placed in
cylinders and delivered 0 customers.

Hy touching a valve, the customer causes
the pressure to be relensed, and this sc
fiches the hguid back into gas again ready
fiar wise,

Notice of change of gddress for vowr Nartoxan Geomiariie Macanye showld be feceived
in the offices of tee Nitionod Geographic Society by the first of the mowth to affect the follow-

frg w0 s frue.

eclnde vowr postal-zone nmumbor,

For snatince, i von desiee the gdidress chonged for yowr December number,
The Society skould be notified of vour newe address wot later than Novembier first,

Be nure 1o
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Whi're happy to aay that thoosandz of
Americans arte finding our "Sunsed Lim-
it nnew and charming way to go VWest

Wao think that vou, too, will enjoy this
senaationnl pew Streamufined Tramm With
thie Southern Accent. " Especially with that
Mew Urleane stopover, Luxgry Pullman or
Chair Car, Extra fnre.

Your connections nt MNew Orleatis from
ar to, points ke Chicngo, SL Louis, Wash
ington, Now Y ork, dic., are goad and ofer
fing atreamlinerd. ( New Orilepns - is o gour-
met's nnd shopper's delight ns you Know.)

The "Sunset Limited”™ takes vou in 42 de-
lightful hours through the heart ol Texan,
Southirn Arizonn’'s winisr resosrt country,
Palm Springs, Los: Angelea

There, vou can connict with other gread
new = P sireanmlinerss, enn roturn by an
offuer & P romte. Tou ses twice ns muooh
UChe little map shows -how.

Why not try it this winter? Or next sum-
mer? And meantime why not let us send
vl otr New Orleans folder, snd full infor-
mation sabhout this new way to Califormn?

Mall coupon below taday.
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Onw hundred yoars age, Amory Houghlon, Se. started
prlolryy ghiss fn 6 small factory —The Union Ginss
Compatiy — in Somweeville, Mass, — 1he Leginning of
Corming Tilnas Works, Marking the [0OOth Anmivor-

sy of ils foumling, Corning Cllass Works recently
ppened the Corsing Cilam Cenler 1o serve s o ro-
spreh wnd sducallonn center dedicated to the hise
bory, sclesos, art and ' industry of glessoanaling.

The new Glass Center at Corning, N. Y.

In TB5), gla== wins a window pang, nogoblet, n
mirror, n bottle —a material of limited u=se.

In 1651, glass 12 used for more purposes: than
perhaps any other muaterinl, because of the sci-
entific development of the past century, Today,
Coming Glass Works alone ks more than
37,000 different glass products.

To eslebrate this century. of progress and its
gwn  Centenninl Annivesary, Cormmg Glass
Works has construeled the Cormimg Cilass Cen-
ter, Hiro Lthoe public may see the entire history
of glass.

The (Flass Center consist2 of o musouim, n
lihrary andd an netual glpss-making fmetory.

The Muoseum contiins the most comprehens
sive eallecthon of glass in the world, pothered
from all Iunds and civilizstions, The exhibits
span more than 3600 yesrs from the primitive
te the newest acientife achEvemoents, which
brng better living to all of us,

The remnrkable base charneteristics of gliss
—michanieal, thermal. chemieal, electroal sndd
optival are demonstrated in o series of drmmatic
digpluys, while nther exhalats show fhe mate-
rinls tHat go into basie glass compositions and
lustrrle the deswme, blowiog and pressang
provesses wsed in making gl

The Librry embraces the most complete col-
lection in existence of books and manuscripts
on the history nnd art of glos-making. 1t s
apen Lo all imterested readers, Special facilities
arer provided lor scholnm, historinns and re-
senreh students,

From observation galleries in the Steaben
Fartory, visitors can sse the scinnting process
of making glass by hand ns moaster crnfismen
blow apd shape orange gobs of molten glass
into beautiful crvatal vises, bowls pond goblets.
Skilled engravers use spinning copper whesls to
cut delicate destgns an the finsbed glass,

In o shop similar to the fomous Fifth Avenue
galleries of Steubsn o displayved 0 wide solec-
tion of sparkling cryvatal masterpicces—from
simipie ushirays o great mussim peces

The Corning Glass Center 1= open dadly, ex-
enpil Mondavs, from 9:30 a.m. o 5:3) p.m,

CORNING

means research in :glm-u

Muenticn the Wational Geographle—It HantiBes you



LOOK TO DU MONT FOR THE FINEST IN TELEVISION

LOOK é%ff/aﬁ" . . THEN COMPARE
see wny )] MONTS DO MORE

One look ot the Do Mont chossis shows 1the resson Tor Du Monl's

cutstiinding perlformuance. This is television's s precise instrument,
built with more tobes, extru-size parts, and 4 sold, orderh desiim
thut reflects expert epgineering and pamstaking cralismanship.
Lompare this chissis with others. Then you will know

why owning & Do Moot is foll assurance

The WESTRUIY
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OFER Tl d WP

RETINLE R TREl— el oL s

the right point
», ~ for the way you write

Write with eass . . . write as you please . . . with an
Esterbrook, the truly personal fountain pen. From
the world’s largest selection of pomt styles. choose
the point precisely right for yvou. Screw it into the
Esterbrook barrel of yvour cholce—nrnd write. See for
vourself why Esterbrook 1= first choice with those
who buy & pen for their own use.

FATEA Fedh— POnfTeng

in mpar of damages, you
A Peploce your foinrile

T ] I oy ey | T TG SEECT nmaered podal insfand v
Pl PSS .. » s i aHd Ter peralbely af aay
4 i b s « « HERE"S _-- PER COMALET
ALL YOU DO

J0dn ...'I'I:I-n- -|'-|_r--|._ . ‘

"'Il'ﬁ-"'.l Ll LR 5 Fird

i .-'|“ ] |I|III Illlljr
I'he Flatpedeval

Paw dmpimnsy

RELE H kA TLIRED

Esterbronk Pen amd matching Push-Pensl,
Pencil bholde two feot of ilead. Writea for
months withoul reloading. Standard or thin
leadd middels, " Pusli the top to feed the head."

Gaterbrook

FOUNTAIN PEN
ESTERAROOK — AMERICA'S PEN NAME SINCE 1B58

Crly & taw of B ooe

ppresa? paint afylas shawn

Mention the National Geographic—1t i-dgntiBes you



YOUR GAY ENTREE TO EUROPE

[-r':'lE':l [||.-r-. d oEwvres o crepe suselie, EVEIrY (TS 'J.:T'.l.'-.! b0 v
an France AHoat 15 @ delectable adventure m Frenoh cusane at
its I'-.-||'.|-.:'|' Faitst

You'll hnd the Freach gl bor pracious .li_'|.|1||._rl O evisry
deck of the magnificene Liberté, lle de Fromce or De Crrasse
scintillating entertainment . . . awy stateroums of charming
d-_'-.l'l i & |'-l. -.":lil- I-'..:1E.;-|_, "I:".'I;':I"'-\.:' TR,

You can take advantape of thnitsensm mtes [y E||.|_u.'||||51
vour vovige to Englind of the Continent now,  Visit festive
Paris while she is celebrating her 2000th. hirthday, And for a
ey Hollday en reute, rrave] abesied France-Alloat!  Remember,
French Line costs no more. French Ling, 610 Fdth Avenue,

_.'"-.-, s 1|.I|-.'L _Iil, 1'"! E.-.

W & )

-' "t o
\ | } 5 X Q ..'""*t

g | iI::'l 2 d
| t I 3 ; E-"". _ 0 I 5 l 11.""'
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Freneh Lima safBngi to Flprauth amd Le Hagvie A8 mEISITUT SRE-willy Fefel {aps H'fﬂl:-..""- [ratm Por Lo Hasrs plightly |'|-'|;'||i1|-I'|'
Libarté, Oct. 13, Mos. 2, 11, Dac. §7; Firgt Olaws, $530; Cabin, TIE Toerisd. Y65 (o de Franee, Det. M, Mav. |E e b, 377 Frrof Chea, B2
Cabin, 1210 Towris!, 145 De Grosse, Ocb. bk Ney. 10 Fint Clew, §20; Cabln, §iTh. . . . Fresach Line oWces In principal citias,



Model 4323

\TABLE RADIQ oneeinrondomopae

1 the dial with hatr-breadih accamo

1“&__ // with Dial Beam Tuning AND. .. this beautiful G-E has the

LTIy L I I] |E j‘l:_'__l'l theat ..;||, |:|.::-_|| i
* How good can a table radio be?

each number s vou dig] for fast sy
When it's a General Electric, it can ing, even o the dark. In Congo

s good it actmlly ompetforms  brown or alabaster ivon £34.08"

2
1 /{w Fas . J,&aw" ;..:-’ﬂr".-"i" m%;f-?’.—w B

GENERAL

Menvion thes Netioosl Geogias

@

T+ It idemiifin

ELECTRIC



only dome car between
Chicago and Las Angeles

D

Rairthew God
and Fagle Damnger

The restful observation lounge
-+« top of the Super, next to the stars”, .
is only one of many features you will enjoy on the
new Super Chief, the train that sets a new world standard
of travel. Daily between Chicago and Los Angeles.

4 A
SantaFe

AN ¥

B s T g n L MM



Standard e
H'.-‘r-.ilz‘dk_[jr

9 NOTE SHEETS {slen e 7)) and 100 TN
FPROVED SEAL-TIGHT EN- 4

VELOPES. All neatly peinted "11(}0

with yowr mame disdl adlilress

Envelabe —
Pﬁ'i'.!:.'afllf-:' T
SN ENVELDPES (3% & 64 —envelopes 35 11

||||| | |."|I..|-'I ||||||.| .! k|

el ey, maloity. Pesfict i 5;100

paading edomcks et Meat by jroptesd

. ; | [T TP W P,
1 vou shop by mail or pury h} check —a i Corve ‘;Jh””.r{lr“l,
American Stutionery showld be in vour desk. 1t

: - r rred Packape

sgves you tme and protects your mail. And it's G e
pronomical — the nabon s greal f_-!n!irurn-r_:.- widlie! I CREESPOONDESCE | ".|||"' | L
[t's I'I':':"--11, too, for notes to frends and Famils M ENY ELLR'ES. Lards T Ii"'-| {_]
P - [ N I o --! 1 i 1. F I 1) .’
for all householi]l husiness correspondence. Each will e e ]

sheet and envelope of this hoe rog content bond

paper is oeatly prioted in nch blue mk with yous i ;
naroe anil adidress . . . Why not try a package of Bt - f
American Stationery? There's one to swit your neeids, W
Ulpder 1n ¢ueanisfies us Bstol Wi gl [rmitk e oninre @i . ) ."I.
eepted, Maximum |.|'|||I e —& lietes. 30 whrncters por lin Dlr"!rn'\"'
inelmling punctunti nd ppacing. Remit with order, West of . 3 T i

. |‘:|I_| T |
| Venver, Colo., nnid in | = SRR TN, | kel 1O s [T B { ™\ FJ'“"i -.'."":' e
forvmign ordios, ) We pav the pestage, Saticfaction gmardnfeord s Y ETTER SHEETS (65 « 10

THE AMERICAN STATIONERY COMPANY MATCHING r'ﬂrlu.|=

|
00 "ARK AVEAMUR - FERKI INDIANA m waitiier paper, & o ‘“l El HZG[___}

. CUrFEslbE e [Iaye

c_
|.
] astefresss ' j THE FINE STATIONERY
L bl RN A IN THE PLAIN BOX

M entian 1the Matboisl Cadig abikile — 11 demtefien you



EVERY DAY...
EVERY HOUR

DEMANDS
S g f_h-ﬂ-ﬂ, the REMINGTON RAND
__~~ PRINTING CALCULATOR

s OF BALANCED PERFORMANCE

In these crucinl times business needa this foster calculator more than
ever — with its 10-Key Kevboard and proof, prinfed on the tape, of
every step of every problem you do, This printed proof of accuracy is
vour biggest guarantee of Bgure production speed that's mdispensable
today. But the Printing Caleculator also gives vou nmtomotic division,
shiort eut multiplicathion . . . end combines these fealures with high speed
pddition and subtraction i one machine,

Wherever you do business, you'll find Remington Rond Sales

and Service offices close by and ready to serve all vour busi-
e ness needs. Our Preventive Maintenance Plan is vour assur-
ance of trouble-free operation.

Businesys Machinos ond Supplies Division |
Reom 2247, 315 Fourth Ave,, New Yark 10, N, Y, |
Flease send me enthout obiligation a reER copy of the savings- |
for-business booklet, "Halanced Performance.” I
Ma e = Title |
Company |
Address . |

l Civty. Lona State :

|

R L o T e — i

Mention the Natisnal Gesgraphic—Ir dentifen yoy



Europe has everything
...20in the “Thrift-Season’

WHAT ARE YOUR INTERESTS ¥ Nog=i tiene anid mooney, whether you visil

nrt, soenery, food, sports |:|-'|'|||'I:-‘ Farnpe alvne or with comgenial coms
Withie I_l_.j..:;n"-. siiall area are eigh- patilinne. He offers a wide variety of
teen eoniries which' offer gl ithie— preverranged “Thrift Seasen T
pnil ot Here are guict lnkes and  om Sep el Lhrourh Apeil - dor-
towering  monntuins, cosmmapeiien  ng the hekehi of Furnpes social and
cltiee and wyellieval rowrs - PEErE eultiral sedamin.

thing o make yoor yocation =
I!||II||!r-I|||I |"I.|.|l'IIII:|I|

SEE YOUR TRAYEL AGENT aluwmil &
Irip, ppecially  plagnes] Re save

Eurnpﬂun Travel Commission

Fof Furtlser bifoamalbor, o Fibe et aviniiel By I8 wihdetls i frresfeil
Aolfedrese - Mublosunl ‘Foasrtut Ol of 0 neome o edsasibiey)
Ehive 225, OhEsme) Dentmmnl Sl New Yoirk 17 N Y.

‘8 counfries joined together to further friendship
and progress through travel

AUSTRIA « BELGIUM » DENMARK » FRAMCE » GERMANY - GREAT amITAIN
GREFCE - ICELAND = IRELAND - JTALY - LUXEMBOURG - MONAC D
NETHERLANDS - NOEWAY « FPORTUGAL-SWEDEN « SWITITALAND - TURKEY

Smart Butrom and Dining Room Sutes Visit

America s

dre desplaved i some Nty madel roonts at the near-
by Bway shovroom, Compare
the stvle, guality and value.

;fﬁ f?'ﬂ.r..:’/ Qy

FIAGINITA

Final II1-|Ii':I!i-|r| inthe I:.'l"' fiij s !I';;l:j||‘|:_'_|.I liim=

toiie shrines, and beautifol gnrdens in the
enlomial capital of Virginie where Thomias

e = fefleesirt, Patrick Henrv, apd other pread

Prerchases .'II!';IH_E'H pacriots lived, Dhneg i ite onowvoal myeens—
e

anly throuph authorroed !« Buinig's Armes and Chow ning's. Fine lodgings

at modern hotels and volonin] goest houses—

goif; tenmis and eveling

WIL I.J:.'I.'l.l.'ﬂlll II!l.r II.H:H l

Sinads (e B} in

WILIJAMBHEURG ThM

4UIHH'1.IM.. L rrente chorm

Far ymars inewn 4 In your home
HMETHTAN FulfmilRg

Baltimore, Bovtan, Chicaga, Clncinnat!, Cliveland, Oallay,
Dutroit, Kamras City, Milwoukee. Minnoopaolic. New Yaork,
Philedelphia, Pithiburgh, 5i. Lawis, Sheboygon,

Memtion the NMetinmnsl Geographic—I1¢

demtifies you
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Toople who know
ﬂ'ﬂfurﬂ-fakimj and picture-making -
: S'I'Er‘Eﬂ ﬁeahﬂ | |

PREFER TH

AERA THAT 18D DIMENSION

THE CA

VII"gIﬂIﬂ Mﬂyﬂ £ays:
“For perfect realiam,
J-dimension REALIST pictures™

| prefor

==--==l{eﬂllsi

THE EAMERA THAT SFFE5 THE SAME A% I'l'-'lI

100 . 1id i LLE Erer i, ¥a [Tl nn !
T e i I ik i

Year in and year out you'll
do well with the HARTFORD

= all farms of fire, marine
and casualty insurance and
fidelity and surety bonds.

&8 your Harifard agent ar insurance brakar

HARTFORD FIRE
INSURANCE COMPANY

HARTFORD ACCIDENT
AMND INDEMNITY COMPANY

HARTFORD LIVE STOCK
INSURANCE COMPANY

HARTFORD 15, COMNMECTICUT

S

Enjoy
a romantic -~
Arizono vacation '

i W

?“_ENIX b7

and the

VALLEY of the SUN™

Come in Oct., Mov,, Dac. for vaur
blggest vatation bargain |

Ploy A

==
Vieit Old Mexics,
i

relap, pnjay

crowded golf couries
Indian reservaiians

Mo,

naticnal manu-

mients zupers foaod,

'_-|.||i.'|||.|l ::II il EmmELF U !:___II.:_.l

I=-'-'I.=' '-il-'l-l II .ll lI'Ill-'::llll- L
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BETTER SCHOOLS The conselidated school, serving a large

arca, is Lhe direct result of the growth of transportition by automobile and highway bus.

They have made it possible for communities 1o poaol their schoal tax funds, build safe,
well-equipped modern school plants and pay salaries which attract qualified teachers.
Oaly the mass production methods of the American autemobile industry could
bring this about, building automobiles at & price within the reach of small incomes,
buses that small communities can afford to buy and operate,
signitheant contributions to this development have come from The Budd Company,
with the invention of the all-steel automobile hody, intraduction of the steel wheel

for mighway wvehicles of all kinds, and creation of the
tools, processes and methods with which to make them. ! ,
The Budd Compuny, Philadelphia, Detroit, Cary. FPFrFerer

PIONEERS IN BETTER TRANSPORTATION
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period catunef, §
Beg-pacture 207" TV.
l".Fn'n".lrF.-'.r.'rcfrrrJ_; AM-FM rad.
S-speed record-player —
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_,l'-rl r oMy rr.l.ln':_lflilr'i'r
foenee rmperymend.

..r'

nothing 1__."?:.!;‘-';'

“There s g_
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Television models §280.95 to 8975 including excise tax.”
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Join the
“'Early Birds

| o N
t:,: ‘j"""”_"c £ |

- "'jv .
who get the most out of o Winter in ZEISS IKON

Miami Beach CONTAX II-A

Wirh this cummers gve have nnlimined b
jocy marier. fof it ¢on rope with the mom ||—|

Fvery vear, more and more lamalies fock

ror Miami Beach 1in the fall and sty ey Amasing b speeid and sccorscy,  Eay
through the bright, golden winter, They manipalsion and soromatc film ransport enahble
get the choicest accommodations in Miami oig b snap dhiofs in feal soccessius =al ¥poedE up
HL‘-I-..]II'l '.||[1-E'r'!1 hotels and .|;1..r!r::1-r|I~. al fi LR, .'|.|.:...|---....|I..-||. r:r.u'n_ |:|..|I:: NS E1 i ]
sozenin-lo ":II.. rRles rhvat ]'.I'IJ.-\..'L | 'I-I||.:|., COENE, ShArp [ridwfik CAPalst of ErTd il aFgwritiv |

Meml fpcal-plane sbtrer of ecmoed wiolm JaghEl e
Iniarchaneeshle Feirn [omses amd llavh svypicdirenies
- T = L E 12 3 -: L™ III"I |-. |:..
For FREE Color Folder snd Rate lnformation i W pebates L clol bl _'
gn Hotels or Apairtmants, address: Dept 32-L At leacling dealer IWrite for diteralire,
Chamber of Commerce, Miami Baach 39, Fia Car fwiss, ing. Depd €-2-18, 463 Fillk don., Now York 1LY,

This Mezzage 2 Propared and Published Ly the
City Governmadat of Muami Beach

ecopumical 1o the world s fvpesr clinmate



THERLT'S 50 MUCH MORE TO SFE AMND DO i woirm, dey Toovon, sl moee vinshive than in eny wiher pesiors oirgt

Come now—youll feel like a new person

IN TUCSONS WINTER SUNSHINE CLIMATE

COME EARLY! Swim in outdoor

pools. Ride borsehack through
Owerng Siguaro cactus foresm.

Laugh, sing and eat heartily at
Ll'u:n,lt“.lgl":n premack. Visie his
oric missions, national parks,
Calossal Cave Golf at ine coun-
ey clubs, O jise sk and soak
up the health-giving sun.

LIKE TO SHOOT? Excellent trap
and skeet club., Also, some of the
maost famous big game guides in
US. live in Tucson. Hunting Oge-
tober through March in Southern
Arirooa and Old Mexico, n shoet
drive from Tucson,

YOU'RE WELCOME | Acoommina-
tions of all kinds (e coupron )
wre available at sensible raves.
For youngsters, Tutson offers pe-
credited fanch and publicschools
and University of Arizonn. Tuc-
SON'S BRGUE, SmAry StOres can
supply all your needs: so plan o
arcivie with empty loggage, For
a really relaxing winter vaca-
B0, visat Tudson soon. Write for

free illustrated bookler today.

IN FREIENDLY ARIZOMA

EEND FOR FREF COLOR -PFNOTO BOODKLET

g T0CROM SEFAMIND CLeaTE s
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bippcuior. With 2irap
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NATURE STUDY CONCERTS « THEATRE HELD GLASS

You'll Double YOUR Fun —

§ pose. Full dopawer
IF YOU TAKE ALONG . OWER TELESCOPE . . . ¥ . S

i sfrop ol Doie
|:..
LH'—I o 41 Eplei iFpey B GEE |-__..| ity From 15

A WOLLENSAK SCOPE Frederal Sales Tax 045 i With cave - . $307-

ALLSCOPE . ... lor the theolirs apndd
r“F‘TI'\. -I iE'l'T' 5! | il _:l EECTeE el Tl |:--.r| =
M sTER 1. M. wnociocle. With cowe : B3

FMEANS FINE LENSESY WHITE FOR LITERATURE! =

WEIT [NDIES » MADEIRA » NOGETH AFRICA & MALTA

%g&m
SPRING CRUISE EXTRACRDINARY
&8 DAYS « 39 PORTS

INCLUDARG CEEEN ISLARDS AND DALMATIAN (DAST

Smiling fram H-."-'-l'lf.':lll:'-nnl March -3| 1852

fermeipicfeigh @M . Lemstfos, Jdi

ne of America’s
| Finest Pianos

| Kranich & Bach

] I'I'..| y [T i

v, Rotes from $T4%0
ghesg wp phors giragrmm |
Meobery ol Grord and

Canuele Pratalorded
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Coll yaur locol trave! agent ar wrife:
CLIFFER LINE
Geda. Farn Aphno BEREDR STTAEEHAP CH, . I8E
ST Fidih |'n|l|'.|- Mew Yo 19 |"|| ¥
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i | "if"im'h"ﬂn Fel
MEW YORK 10, NEW YORM
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Connusm Fmmry: 57 Chlw Sanm. Fmnoms (et

RALIANIC ITZAMDE » PFONTUGAL » FRANCE » TNGLAND



THE ws*rn-unm/f?//%f}/y/ﬁ:y ij/” /

L THE MOST TALKED-ABOUT TRAIN IN THE COUNTRY!

Daily between Chicoge ond Son Francisco via Burlington, Rio Grande and Western Pocific Rallroads

Write Genl. G, Wertarn Pocltie Roflread, 578 Migviap S, Sanm Fras s, Colif



J-:‘:;""j
2Y)e was so patient
——  with my indecision

"I wanted, so deeply, to have Bill’s monwment
reflect lis n'-nmluﬁtl kindness, his gentleness, his
fonduoess [or s e |_1-E|||!_1.-' (,_'_1||:.|:|‘|. patiently, the
Rock of Ages representative talked with me . . .
uaded me m my choice.

"Now, when | see Bill's groceful monument .. .
the carvinigs of the roses he loved so well, T kinow
how much 1t means to deal with someone who
takes the time o understand.”

Your Rock of Ages dealer’s knowledge of monu-
ments an “nLl:--u-h&Hl plus the lopg-lasting bheauty
ol Rock of "i;.,-_-. will result 10 a true monumesit bo
memory, Every monument heiring the Rock of Ages
scal is backed by a signed and bonded guarantee.

Ask vour dealer or write Rock of a‘-.".;'l_'l. Birre, YVermont,
fior !}Et booklet, " How to Choose a Family Monument.”

ROCK o AGES
BARRE CHANITE FAMILY MONUMENTS
Helfore vaom edimaai, O NP — ek yaniF Apthorized Dealer

ii feb wleevier veosnl paresnf of permmbneter inoany ciemelery,

Does a Thorough Job so Pleasantly
(Phe PREPARE FOR YOUR DAY '

Camt= o Hittle offart Lo cotiie
tis Atlantic City bul costs n -
bhigger elfart to leave it ]

Mmc@z

ENFERIENMCED
TRAVELERY
ENUICHY THE

(SMAYc

fﬂé-‘:- L am M sery .
g Fer Taur "'.'l::".

;-:- ---------.-.-.---q._ . Hﬂte[
§ i iilas | WRITE NOW = Ol i CVIEF G i
I j||"|Ill|--. I
: Rai Loy LTRLT, RERCE I ::-I!I'I ICIAG ﬂ
| VACATION HEADQUARTERS IALLILE ® SR —
l |||.|| i . Conventien Hall, Avlantic Ly, N ) [ |
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Easy o make— Kodak movie cameras are eaay-loading, easy-shooting —

make wondertully satisfving movies as esasily as snapeshots.
Easyv on the budgel —One magazine or roll of Bmm. full-color Kodachrome
Film—for as little as $3.90, including fintshing—contams enough footage
to “shoot"™ 30 or more average-length movie scenes.

Fasy to get started —Kodak movie cameras begin at 544.5(0),
and most dealers offer easy terms, See your dealer —soon.
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Dinnar an the trogin for only 84¢ a sightseeing tour of London for $1.05

$5.32 for @ day in the Shakespeore Country, incloding luncheon—thess

are typical of British Roillwoys' TRAVEL BARGAIMS tho! will halp sxtend

reserves your own BEDROOM

LONDON to SCOTLAND!

Yordr 1rip.
STAY LONGER—SEE MORE!
IMPORTANT—BEFORE YOU LEAVE, obioin ALL yvour Britlsh trovel nesds
and resarvations. You'll then be assured of the greotest savings—ond o care-
free ip svery mile ol the way
Check these reguirements—than secure them HERE!
® RAIL TRAMSPORTATION, lnduding " go-otr-you-please’” Milsags Couponn which
ora nal ohtoinabls in Britwin
& RESERVATIOMNS far seoty and barthiv an trains, cabing an chonfel tleemers: 10w
by roilf motortoach/steomer and of any of tha AT disfinguished hotels af The
Hotels Exetyulive
PLEASE CONSULT YOUR TRAVEIL AGENT
o write Dept, C-27F
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NATIONAL GEOGRAPHIC SOCIETY
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Subsorptiaon fo the Natfonal Geographic Magszine

To the Secretary, Natronal Geodraphic Socrety,
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New Guided Missile Takes OFff .. |1 newest anti-airerall missile, soanng

upward on its supersonic flight, is launched. steered and esploded by electronic control.
These powerful missiles blast high-Aying enemy aircraft out of the sky. . . . The control devices
were developed by the Bell Svstem’s research and manufacturing umts — the Bell Telephone

Laboratories and Western Electnie Company—warking together in traditionally elose relation-

ship. ... This guided missile assignment for the Army Ordnance Corps is just ane ,.'f"‘"..l.l

of many impartant military projects now entrusted to the Bell Telephone System. !
e o
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Do you know what it’s like

to sleep in automatic comfort?

The blissful feeling begins the moment von snugele With avtomatie sleepaoomflort, you're never weirhied
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... the luxurious new General Electric Automatic Blanket

featuring the “Sleep-Guard*’ Circuit
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