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Lonely Pitcairn Island, Home of the Descendants of History's
Most Famous Munneers; Yields lts Secret to a Diver

By Luis MARDEN

Forein Editorial S, Niatoodl Geogtaphic Mogakine

Wik Photographs by the Author

{E COURSE was wxw. The hreeze

hid fallen during the night, ond Just

before dawn the ship hael almost com-
pletely Tost way in the water. Her sils hung
lonse from the yards. Cordage <slotted apamst
the masts, the blocks creaked, and the chuckle
of water at the hows died to 3 whisper. As
the vessel rolled gently in the calm sex, the
trucks of bher masts traced slow ares apainst
the blazing stars of the Southern Hemisphere.

Dlistant 10 leagues. under the brilliant bloe-
white star Vega, the volcanic peak of Tofun
rose from a dark sea. The moon, in her first
guirter, filled the sails with a white radianoe,

Eight bells stryck.  Fletcher Christian, act-
ing mate of Hiz Majesty’s Armed Vessel
Bouniy, came on deck to relieve the walch.
The ship's commander, Lt Williom Bligh, was
dsleery in his cabin below,

“I am now unhappily to relnte one of the
most atrocions nots of Piracy ever committed,”
Bligh later wrote, * Just before sun-rising, Mr.
(Christinn, with the master at prms, gunner s
mete, and Thomas Hurketl, seaman, came mto
my cubbin while T was asleep, pnd seizing me,
tied myv hands with o cord behind my back
and threatened me with instant death, i I
spoke or made the lenst noise: 1, howover,
callidd =0 Joue a< to alarm everyane; but they
had dlready wecored the officers who were not
of their party. ... Christinn had only a cut-
Inse in his hand the others hond muskets pnd

bavonets. 1 was houled out of bed and forced
on deck in my shirt . ..

“The muitswain was now ordeéred to hoist
the lnunch put, with a threat, if he did not
do it instantly, to take ¢are of himself,...
"articular people were pnow ... hurried over
the side: whenee T concluded that with these
people 1 was to be set adrfe

“Christian .. . then  san] —Come  captain
Bligh, vour officers and men are now in the
hoaat, dnd vou pmest go with them: if vou at-
templ 1o moke the lenst resistunce voo will
instantly be put to death:’ and without any
further ceremony, holding me by the cord thit
tied my hands, with a tribe of ormed rfuffmns
about me, T was forced over the side. ... A
few pieces of pork were now thrown to us, and
some Cloaths, also . .. cutlasses. ., . . We were al
length cust adriflt in the open ocean,”

One of the Sea's Greatest Stories

S0, oom April 28, 1782, began one of the
greatest sen stories of all ime: the mutiny in
the Bowunty and its fantastic train of events,

Bounty had sailed from Spithead in Decem-
ber of 1787, under orders 1o proceed to Oti-
heite (Tahiti) in the South Sea, there to take
om breadfruit for transport to the West Indies.
She stayed nearly six months at “the Gnest
imhand m the workl,” wking on plants, and
then procesded to Endeavour Steadt Ly
way of Tonga, the Friendly Islands, Thore,
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off Tofua, the famous muting took place.

It & boat only 23 feet long, heavily laden
with 10 men to within 7 inches of the water,
Bligh performed the most celebrated open-
boat vovage in the chronicles of the sen ( page
730). To 4! davs he saflid from Tofua to
Timor, 3,618 naotical miles, without the loss
of a single mun,

Az the lnunch pulled away from the Bonnty,
the castaways heard the mutineers shout
“Huzza for Owmbeite!” Christian ond  his
mates did retorn to their island paradise.
where 16 of them elected to remain dshore.
Eight threw in their lot with Christian; with
them went six mathve men [ram’ Tihiti and
Tubuai, 12 Tohitian women, and a little girl,

Swildenly in the npight they sailed {rom
Tahiti and sunished from history,  Not until
the ship Fopaz of Boston touched at Pitenirn
Island, a lonely rock 1 300 miles southeast of
Tahiti, 18 years lnter, wns the mystery solved,

Rudder Preserved in Fijp Museom

Cheistizn bad taken his littde band o this
uninhabited island, stripped the Bowmtv, then
ran her ashore and bumed her,  Trouble over
4 womun touched off 4 wave of violence and
murder., When the Topaer arrived in 1808, anly
ope of the original mutineers was still alive:

The story of the Bepunty, with itz incredible
amilgam of adventure. violence, and mystery.
has long [ascinated me.  While on assignment
in the Fijl Islands some vears ago, | was
astoni=hed to find In the museum ar Suva
some lengths of worm-eaten planking held
together by copper fastenings, marked * Rud-
der of H. M, S, Bownev." The corator told
me the rwdder had been fished up from six
futhoms of water at Pitcaim in 1933,

Twno things surpriseil me: fiest, that there
had still heen visible remains of the old vessel
as recently as that; and second, that they
lay in such shallow water,

Hete wns a chance o combine my interest
in submaring photography with a story Tor
the National Geographic on the Pitcairn col
ony. [ did not know whether any traces of
the burned Bowstrv still remained on the sean
bed, ar, il thev did, whether 1 coald find them:
but | waonted very much to try.

Last winter | sailed for Piteaim from Pan-
ama o the New Zealand Shipping Company's
Rangiloto., Ten deys out from Panamn we
riised the slend (map, pages 73451 Tt lay
low on the horzon, o slate-colored smudge
against the bright gold of the westering sum.

The Natonal Geographie Magazine

We had still more than an hour’s steaming
to reach the island. as Pitcalrn's 1,100-Toot
height is vizible from 45 miles away,

All passengers embarking for Pilcaimn at
Panama must take passage through to New
fealanid, becanse sometimes wind and ses
make it impossihle for the boats to come out,
anel the ships continee on to New Zealand
without stopping. No one may land on Fit-
cairn without permission from the governor
of Fiji, who administers the island.

“You're In luck,” Capt. C. R. Pilcher said
at my elbow. “We've got u calm 2en, You'l
have no trouble petting ashore.”

The captain handed me his hinoculars.
Through them T could see three small boats
rising nmd falling on the lone Pacific swells:

The island rose slowly out of the sea and
eradunlly tobk on the shape of a crouching
lion rimmed with the white of hreaking seas
(page 732). The boats waited until we
stopped: then they shipped their long oars
andd pulled for our dangling Jacob’s lndders.
From the bridge T stared curlously down for
my first look #t the Pitcnirm Islanders,

My first impression was one of {riendliness.
Every upturned face wore a smile, and some
peaple were waving and calline to friends o
bourd. With practiced maneuvers the boats
were warped alongssde, and almost instantly
the Pitcairners began swarming up the lidders.
with the women in the lead.

The nrst men to reach the deck lowered
lines to the bopt and began to haul up paln-
frond baskets full of trade goode—fresh fruits,
wood carvings. haskets. The women wore loose
cotton dresses andd the men were in shirts and
dungarces.  All were barefoot,

Christian’s Descendant Comes Aboprd

A tall. broad-shouldered man mme up the
compinion ladder. He wore a high-crowned
pabm-leaf hat and, as he smiled, his white teeth
lstked] dazzling in a4 handsome tanned face,
He held oot his hand to the captnin.  This
was Parkin Christian, 73-vear-old oreat-sreat-
grandson of Fletcher Christian and chief mag-
istrate of Picabmn Tslamd (page 741).

"Welcome to Pitcaim.” he said (he pro-
nounced it Peet-kern), when the captain had
introduced me. ““Hope yvou enjoy vour stay.”

| left Parkin talking with the captain and
went down to the promenade deck, where the
islanders stood surrounded by pussengere ea-
gerly buving fruit from the baskets: pineap-
ples, bananas, limes, and mangoes,
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“Hi=t hab shrodes higher! " called the cap-
tatr, and the men hauléd on the shrowvds o
Liauten Lhetn
islandlers converseil
in Pitcairneseé.  Though difhcult
sifer to understand at frst, this was not nearly
so unintelligible as [ had expecte], They use
many nautical terms, and the accenl wiss some-
whit Hke that of parts of the West Indies

As we drove toward the island, with the Jee
rit] well down, my peighbor on the crowde
thwsir s darking

“ivht does not ceally fall: it rizes, starting
al the wuter's etlee and suffusing upwand like
mbk creeping up o blotter

Fhe man thumped & crate

Ll o thivmselves, 1hi

o an oul-

wpit]

of my wir nks

1 eardzay vou swen dive in Bounty Bay,”
| @ctmitted it

Man, he sanl, “yom dend s
hatchet Why n hatchel should be deader
than a doornall

found oyl

IWen e

or anvihine else, 1 never

Bt it siemifies utter exstinctinn

Boai Rides Combers into Bounty By

Az we approached the shore, the darkening

taller: the recumbent
zlowly petting 1o his feet,
| could see g line of
Stark prainst the sky

s
|'.|:-I

mland grew lion was
In the half light
white hreabers ahesul
v a pnmacle of rock mse
Ship Landinge Paind A
lay the rocky cove called Bounty Bay
Dhawn =ail! " the
canvas came down with o rush, and the most
LLE |||:-|-|'Ir!-||-|.,-| We waited just outside the
surf while the cuitain, holdimye g lime stewr-
sennne] the breakers phead, Th
14 rowers |oy on their onrs VIRt
ing their heads. until a particulicly high wave
e s anel then bt us shde down it= back
“Pull ahend
lone oars bent as they dipped In omesan: W
shot forwiard as o bip sen rose under our stern
[he men pulledd like demons
Al of the roller
we roshed past t
EREATY

[iseet FARR T Tih

AL the captain's shouted
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ROT &vien

cried the captain, and the

keepime  just
At express-train speed
iree hlnck rocks on the |Wn
EATTIIW

eptered o channel of calmer
witer, then skvwed nnd gently bumped agninst
a sloping grid of logs and planks (page 739)

Ready hands setzed the bows of the bodats
as lanterns hohbed at the head of the wooden
shile.  Severnl men from our boat  jumped
it the woist-tleep water and storted to hand

crates and bundles ashore.  One presented his

brocid back to me, sawl “Ready, mate?” and
Beginning of an Epie Voyade:
Captain Bligh Is Cast Adrif

Chy the mwmornine of Apel A FTEE ikrtatnE dEniiLe

Fleteher Clirdatinn amid other Bowedy crew  memibee

ciged and boupd Hieh pied foreed Bim iato 1

ship's liunch,  Eishicen loval officers and men wend

erigtinesrs gridmoely granted them

pome hreaad watee, & iiitle pork, compass wod
gquadrant. nod four collnss The Zl-fontl oot wa
&0 avrerionded that she hd onls maehics ol frechoard

Rlizh, 0 manier navignton
bele [t aad
Pucific to th
Fisr 41 dave he
nei] the rruyld
Fridast

Thiz old print wes publizhed in Lomdon in 179
538 AFtisd
the tafral
La el

complished the moredi
§ |I'- WS fatbel el
(remlly Duatch settlement al

STt stErvalEn, I"II-:

= 117
Timog
fHTErs  5LE

e feell His jenmt remiidnz -the work

coletitaied open-laat Ve

Breailtrnt trea=s bpr toetsa fastensd B
vriuully they wien
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then carried me pickaback In to the landing,

Above us the escprpment roge 250 feel Lo
The Edue, bevond which the houses of the
village bemin.  Figures passing belore the zas
lanterns threw long shadows on the white
The unloading went Torward rapiedly
and i pile of matlhags, =cks, boxes, and crates
rrew on the shore,

sow Tomet Allen Wotherspoon. the 1slind
s hooltencher, a New fealander who had come
to Pitcairn a vear before
Flawkes, a Seventh-day Adventist misswinary

On Pitcairn the chiel macistrate s the bedd
of local vovernment. but the schoolteacher is
government adviser, representing the British
governor of Fij

Yo are lucky,” Wotherspoon sid.  “iWe
luted very little sea tonight, and you oot vour
things ashore oo dry state.  Sometimes we

boats

anel Pastor Lester

“Breadiron”™ Bligh: an Cd Portrait

When Lt William Hiigh, BN, was kclocted to
eommiam] the Mowsty, he hingd alevady demonatrated
bz talents, Tn 1776 at the age of 13 he wiz =ailing
il thie two vesels of Captaipn Cook's
pEtrd vovaye  of discovery

Chy s tefurry b Eonelond adier the mutiny, Bligh
fook command of the Providence and sucoessfolly
acromphshed the tromsplanting of Lbreadimodd  from
PFnhitlt o the West Inafics

Later Bligh wis appodnted governor ol New' South
Wiiles, bur was deponetd by a0 armed] imsyrrection
i Vice Admimal of

mikiler of ol

Twpram
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take o green one, and evervthing pets soaked. "

When the boats had been unboded, the
men secured n cable to one of them: a donkey
chgine coughed, and the boal
up the slide. its hedvy keel sguealing and
grodntng.  The Pitcairn boats are 37 feet long
andl well over 7 feel high al the stem

When the last boat was stored, everyhody
incluiling the women. picked up a s@ck, a box,
aof @ bundle, and we started ap the trail.  The
heavier boxes and mailbags would go up o
o Dy telpher, or calilewss

someone a<ked, Where's sh mun gwen stav
long fa me?”

[ introdvced myvseli o Fred Christidn, at
whose home | was to Live.  TFrod is six feet
five inchés tall, with & broad brown Tace, curl-
ing gray hair, and a

Tom. Fred's 21-vear-old =on
my haned.

The steep trall is cut into the side of an

Yaung's Rocks '_i'

moviedd  slowely

vetitle smille

alsn  shook

e
J 7
W r- ;Ej"
o S En':l:ncnuh
Headache - e .-"-k_"._ -I:J'HF'-IF.'I.'I-
. Littfe If.iﬂrg!fm'n:uﬂ ' Graveyard
v Two Boars Roll

F'::rint £ -H"“ ?
Christian

Pitewirn: Crater of a Dead Voleano

Place siemes mellect the speach of the blonders,
missi of whom descend from the Nogelty mutinecra

The giobw shows the track of the Huwdty bo Tahit
apd Phesivn.  For a monsth she toled 1o beat artnd
LT Horm agminst pirevaibine weesferlie Flll-l”:‘- ehe
punl, wbout aod =ailed eastwiurd plast Africa
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wsisarrenies Course of launch containing
Bligh and loyal crewmen
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Pitcairn Men Stare Intently Out to Sea for Sight of & Passing Shap
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escarpment.  Bare feet take the best grip, and
my rubber-soled shoes slipped and skicdded. |
began to pant, and the women, most of whom
carried far more than 1, looked st me with
friendly gmusement.

Finully, o series of stony steps helped us
over The Edes. and the trail leveled off. Be-
yond, T saw the lights of houses on both sides.

The pastor was one of the last to turn off,
but Wotherspoon, Fred, Tom, and 1 went on,
lighting our way with electric torches, We
praszed under the aeriad roots of a big banyan
tree and Fred said, “We home now.”

“Sa Mister or Mrea, Here™

We =aid goodnight 1o the schooltescher and
turned pside 1o a house of gray, unpainted
weatherboarids that redied on hiz foundation
gioney, A senerator plant buzzed in an out-
building, and the house shone with light,

Flora Christian took my hand at the door,

“T hope you be happy here,” she said.

“Thank vou, Mrs. Christian,” 1 replied.

“No Mister or Mrs. here; I'm Flora."

Ve Tom said with a grin, “we all use
our Christinn names here.”

O the jsland’=s: 153 sools; 35 are surnamed
Christinn; there are only half a dozen surnames
on the whole island.  To aveld confusion, no
twi Pitcalrners have the same given name.

“Come have a bit o supper,” Flora said,
leading us to a porch furnished with a long
vilchoth-covered table.  Over my protest |
wits seated i a chadr at the bead of the table,
Flora, Fred, amd Tom sat on henches nt the
sicles. Fred bBowerd his hend and zald groce.

1 had known before coming to Pitcairn that
almost everyone un the island was a member
of the Seventh-doy Adwventist Church. All the
Adventists of my dcqualntance are vegelarins,
So | was sarprised when Flora placed before
me o big platter of steaming corped beef,
along with heaped plates of island vegetalbles,

Fred is an elder of the church, and T asked
him about Adventists eating meal

“(h-n, we alwavs eal meal on Peet-Kern;
church don't forbid it,” he smid, *“We eat
bully beei, salt beef, nnd fresh goat meat.”

Pastor Haowkes told me later that yeme-
tatianism is not an inflexible tenet of his
church., Pitcairners, in view of their i=olation
and lack of variety of diet. have more reason
thon other Adventists to eat meat, he said,

This license does not extend to pork, hows
ever, ns Adventizste strictly obey the Mosaic
injunction agnimst cating the flesh of pigs.

137

Thiz seems a strapge prohibition for a people
who are half Polynesian, for throughout the
South Pacific pork-—paa's—is always the cen-
ter of any feast. Pigs rooted and tan free on
the island from the time the mutineers brought
them until John Tay. a missiopary from
the United States, converted the islanders to
Soventhsday Adventism in 1886, Since then
not a squeil has been beurd on Piteairn,.

Another Biblical prohibition restricts the
islnnd diet still further,

“Arel whatzoever hath not fins nnd scales
ve may not eat; it 5 unclean unto you.”

Adventists interpret this to mean large,
visihle =cales, s that smooth-skinned fsh ure
fochididen, as are shellfish.

In early secounts of life on Piteairn T had
readd of parties going down the steep clifi face
called The Rope to gather shellfish on the
recks below. So far a= 1 eould lewom, these
are o kind of whelk or winkle, 1 asked Fred
if he haed ever sampled thém, and be replied
with a twinkle, “O-a, 1T uwsed to ke them,
when | was a heathen,”

Islanders do catch lobsters and crahs for
fiching hait. | wm an old Xew Englander, and
myv mouth watered gt the sight of the hand-
some  red-and-black spiny  lobsters,  Occa-
sionally my thoughtful hosts would cook one
for me, antd everybody would waiteh in a king
of fascinnted horror as 1 nte L

Before going to bed, we all drank a cup of
“hot  drink”—0Owvaltine. Adventists: eschew
all stimulating drinks, even the nonalceholic
vnes such us coffee and tea.

Bell Calls Men to Public Work

I was awakened my first morning an Pit-
cairn by the island bell ringing.

“Public work," said Fred, thrusting his heard
inzide my door. When this bell sounds three
times; all ahle-hodied males from 16 to 60 must
report to the courthouse and dio whatever
wark the island coondl decides must be done
—ioad mending. repalrs to the linding slide,
lind clearing. Today the job was to liring
the freight up from the landing,

Tom Christian is wireless operator for the
tshandl. He must be on the air twice a day,
morning and night, and =0 is exempt from
public work. He offered to guide me round
Adamstown. and then “up ah hill’" to the radio
station. Fred, who at 73 i 2till stronger and
more fgile than 1 am, accompanied s,

A< we walked down the path, Fred greeted
the people we passed: “Bout yawly gwen#”
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Three Longhoats Pull Out of Bounty Bay to Meet o Visitor ot Sen
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Boiwnty Was Run Ashore and Burned in the Shallow Water of This Rocky Talet
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(Where are you poing?) lskanders say (his
instead of “God moming.”™

The women said: “We gwen up ah hill, pick
kymare” {swieol potato).

To me they siud: “Enjoy vourself?”

They seemird to ask it with a genuine con-
cern.  Pitentrners are gentle and kindly, and
s00 hospitihle that T felt instantly at home,

The main tack of Adamstown—"Pitcaim
Avenue —parallels the sea; houwses stand ot
random on both sides. On oo flat square cut
into  the steep slope stand the courthouse,
church, and post office (page 771).

Since  Pitenirn has no thxes or customs
duties, stimps Turnish the government’s only
revenue. HBecause of collectors’ demands, they
bring tn stzable sums. On July 2, 1957, when
a new set of stamps was issued, onders
totaded 51,740 the first day, By the end of
the month nearly $3,000 worth had Deen sold,

Fust Office Crowded on Mail Day

While 1 talked with Rov Clark. the Anwen-
can-born postmaster who came to Pitcairn in
1908, Oscar Clark, pssistant postmaster, rang
the bell four times; mail coll, 1t wais the mail
thiat came in with me from the Rangitoto.

Muil day is an exciting time for the s
landers. They may not have received mail
for weeks. if bad weather has foreed ships to
bypass them. Roy and Oscar locked them-
sehves in the post office and distributed the
mail to pigeonholes, one for each family.
They came to the porch pd enlled off o list
of names. Only people whodse nomes were
called crowded into the miniature building.

After the letters come the parcels. These
are most cagerly awaited by the Pitcairners;
sinte there are no shops on the istand, all their
buying has to be done by maill.  Wimen
reqrulirly order from Sesirs Rochbuck  and
Montgomery Ward in the United States,

I saw some cloth-wrapped parcels that bore
a label familiar to me: “0. Muostad and Sons,
Oslo, Norway.”  They contained fhshhooks,
63 pounds of them, ordered by one man for
all the fishermen on the island.

Frotm the courthouse sguare switchback
paths lesd “up sh hill” toward the cultivated
vround and the wireless station. We walked
throueh thickets of rose apple. o treg imported
to Pitcairn about the turn of the century.

“This stufl’s a nuisanee,” sid Tom.
“Crowds out evervihing efse”

Yot the rase apple = o boon to deforested
Pitcairn, It grows so fast that it keeps the

The National Geographic Mugazine

iskuridd hearthe well supplied with firewood

A=z we climbed higher, we could look duwn
over the snttered red rools of Adamstown o
the open sen (page 785). Lush green vallevs,
filled with a dense growth of banana and plin-
tmin, alternated with ridges running down to
the sen. Deep in the valleys bunchies of ripe
fe'i, the red banana, Mashed fire-orange,

Az we talked, Tom thrashed his way through
the high gra== and guava bushes beside the
trail and emerged with o ripe watermelon. He
drew his sheath knife and shiced it lengthwise.

Al Pitcairn males wenr o sheath knife on
the belt (page 769). [t looks very seagoing,
but itz chief use is to shce and peel the fruit
that is alwavs in someone’s hand,

We sat under a pundanus tree and ate the
melon. 1 leaned agninst the oray roots tha
sprang oot from the base of the trunk like
Gathic flving buttresses and Jooked oul 1o
sei, My thoughts deifted back to the Bogaty,

After Fletcher Christinn and his fellow
mutineers set their captain adrift, they tried
to settle on the island called Tubuai, about
400 miles south of Tahiti. The natives there
were hostile, however, #nd the mutineers found
themselves in o constant state of warfare.
The maleontents pmong the men demanded to
return to Tahiti "and there separate where
they might get weomen without force.™

Three Mutineers Ended on Yardarm

Feeling his authority weaken, Christinn
made this speech:

“Gentlemen, 1T will carry vou, and land vou,
wherever you please. T desire none to stay
with me, hut 1 have one favour to request,
that you will grant me the <hip, tie the fore-
suil, and give me a few sallong of water, and
leave me to run before the wind, and T shafl
land vpon the first island the ship drives to,
I have done such an act that I cannot stay
it Otaheite.”

Christian knew the Admiralty had a long
arm, and that sooner or Later they would send
a ship 1o look for him and his henchmen,

When Christinn and his eight comrades set
sail, 16 mutineers remained at Tahiti. They
wire 1o regrel i True to Christian®s [ears.
the frigate Faondord nrrived in Matavai Bay o
veur amd o hali later and captured all the
mutineers except two who had been killed,

The Pandorn wias wrecked on the Great
Barrier Reef on the homewnrd journey
four mutineers, us well a5 minv seamen, wend

[ Contivmed on page F49)
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1 Found the Bones of the Hounty

down with her.  The survivors pot away
the houts aml eventually returnéd to England,
where the 10 mutineers were tried.  Four
were acguitted and sixo owere found  guilty,
Three oi the latter obtained pardons, and the
other three were hanged from the yuardarm of
a man of war.

What Christian wanted was a hospitahle
but uninhabited island where he could live out
his life without fear of discovery., Tn o book
called Hewmbeosworth's Vovages in the Boxnfy's
library he found a description of what sounded
like just such an island. v occurred in oan
account of Capt. FPhilip Carteret’'s voyage
ground thé warld in 1766-9,

“It was pot more than fve miles in @r-
cumference, and seemed to/'be uninhabited ; it
wiz, however, coversd with trees... .1t lies
in Ilatitwle 237 27 5., Iongitude 1337 217
W._...1t is =0 high that ‘we saw It at the
distance of more than fifteen leagoes: and it
having been discoverpd by a vonng gentle-
man, son to Major Pitcairm of the marines . .
we cialled it PITCAIRR s IRLAND.

The name holds interest for Americins. as
the Maj. John Pitcairn mentioned was in com-
mand of the Hritish Marines at Concord
when the first shot was fired in the Americin
Wir of Independence. He wus later mortally
wounded i the battle of Bunker Hill

Christlan decided 1o steer for  iteaimn.
Unfortunately, Captain Carteret bagd  been
more than three degrees off in his reckoning
of longitude, an error of 175 nautical miles
west of the troe position.

- Christian stems to have cruised for wecks
looking for this island, aml he pearly had
another mutiny om his hanids before sighting it.

When the mutineers first landed, they found
sigms that humans hod been there before them.
Rude carvings were cut into chifi faces, pol-
ished stone axes lay aboul, and near  one
marage, a platform bullt of stones on which
stond crude idils. they founid a human skele-
ton, But they saw not a living soul, Today
we know these remains belong to primitive

The Descendants of Deep-sea Voyagers
Are Superh Rouvgh-water Boatmen

Piicairn men hiogve been called Ythe world's foest
gitrl honfmen '™ Al are trained foom the age of 14
to row, sall, ool sfeer

Each ol three lwbals on the Iskul his 8 caplain,
Crewmen seeme i pay  BiEle attendion’ ta bbm untl
mofmefils of ertheal adtion, then all pull &s one mon.

O Noidnnsl (Semgiuyils Nl
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Polvnesians who once ived on Pitcalrn Island.

No one knows the exact date on which the
Beownity arrived at Piteairn Island. but it was
in the first doys of 1790, Having landed all
the stores, plants, and livestock, the ship's
crew stripped her, rin her azhore, and burned
her on January 23, 1700,

Christian divided all the lind into nine
portions amone his Tellow sepmen and kimseli,
leaving none for the Polvnesian men.  Their
resentment smoldered; later it was 1o burst
vialently into fkune.

Through succesding generations the Lind of
Pitcairn has bheen so subdivided theough in-
heritance that by the time T arrived on the
island some people owned only four feet of
grotnd.  Others are completely landless.

Even imdividoal trees have owners, but no
one obijects if anvone who is hungry plcks an
Orange Or o coconut.

“All right vou pick coc’nut,” Fred said,
“so long vou eat it under the tree. Cahn't
cahly it away."

Wind Powers lsland Trunsmitter

Climbing again, we emerged on a grassy hill,
almist 000 feet albove <ea level, Here stands
the radio station. The transmitter works on
batteries powered by a wind charger.  Tom
Christinn listens for ships” calls every morn-
g andl ransmitz in the evening. Hig point
af cemtact for regular communications s
Rarotongn, 1900 miles away.

Fred and T waited while Tom took his read-
inzs and sent out 3 call, No nne answered:
so we- continued our stroll around the platean.

| had left northern winter behind when |
crossed the Equator, snd now in mid-Decem-
ber it was high sommer on Piicmim, Sen
breezes keep the tomperature pleasant most
of the time on this subtropical island, There
is wsually plenty of rain—fortunately, because
the island depende on it for its waler supply,
The houses have cormugated ion roofs from
which the ruin runs through gutters and spouts
into cement tanks.

The top of Pitcairn consists of un undulat-
ing savanna. et here and there with gray-
trunked pandomus trees snd thickets of dark.
preen rose apple.  The highest point, 1.100
feet, is on o ridee above Palva Valley, west
of the island’s center, The early voyazers all
desuribed Piteaitn as being heavily wooded,
but now axes gnd goats have rendéred it nearly
trevless, as fur us big timber js= concerned.

Az we walked along n path skirting n cliff
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that dropped almost sheer to the foaming surf,
I could see bearded billy moats and their
bleating nannies skipping down chiff faces,
Reforestution oo Josing business ge Jong as
the goats remain on the island.  They clip
green shoots right down to the ground. Cult-
tmg of frewnod and the cropping of the goats
has caused erosion: on several steep slopes.
Whale hillzides have slipped down into the sea,
leaving anly the mw red clay.

Pitcairn is only 2 miles lang by about 2 mile
wide, and after 167 years of habltation every
promiment rock, cove, or chiff has acquired a
name (map, pages 754-3),

| had seen one point on the southwvest coast
of the i=land marked “Oh Dear” on the map,
and T asked Frid how it g0l s fmame.

“Well, native man wadinur 'long shore there,
drop his malo |from Tahitlan mare, loin-
cloth] In water. You know that's all they
wear, and be look down and say ‘Oh desr!™ "

Another point afishore on the west sjide
hears. the desiznation “Headache.”

“One man gwen fishin® long that place,
when his boy say: “Let’s go back, my hend
hurts!"  HBeéfore he wet him back, he dead.”

The old accounts speak of “clouds of sen
birds,” but todoy one sees only occasivnal
irgate birds swooping and gliding: on their
tapered high-uspect-ratio wings, opening and
shutting their hlack scissor wils, and pairs of
snow-white terns Quttering in graceful arcs
wgainst the dark-green folinge of the vallévs,

In our walk | saw only one species of kand
birel, & wurbler with erectile bl feathers,
that chirped and hopped busily among the
rose apple trees,  Pitcairners call them spar-
rows, doubtless because they reminded the
English sailors of their own little town bird,

Birthday Party a Lucullan Feast

We slipped ond skidded down o steep trail
that plunged toward Adamstown. Near the
ot tom we met a man wheeling a harrow,

“You bin firewood " Fred nsked,

“Eeveh. Pick some plun [hanann] too,”

From one of the houses just below came
the high, shrcking lauehter of a woman, a
=ound as Poalynesian as haked pig,

We met Flora coming down from the hill
at the trail that debouched at Fred's door.
“Bin up planting taty [potatoes],” she ealled,
“Fawly invited long fa us go birthday party.”

I haed & quick: bath in hall an oil drom fi)led
with heated rain water, dressed. tonk o flash-
light and joined the family going up the hill.

The National Geographic Magazine

About 50 peaple were seatil al two Jung
tables made of planks laid on trestles.  Piled
high on the tables were unbelievable quanti-
ties of food: hig platters of boiled =oat meat,
corned bwef stewed in coconut milk, chicken,
boiled fish, pilhi (made of vims, plantiins,
bamanas, or pumpkln), maize, loaves of
Ireshly haked white bread, mounds of peas
and beiins, hills of butter, arrowreoot, and
pineapple poddiog. avocados, rock melons
(muskmelonsj, mangoes, and watermelons,
Here and there stoud pitchers of “drink,” a
sweet, red liguid made by steeping straw-
berries in suzar water,

And of course, baked bresdiruic

“Coc'nut Milk Make Sawdust Tasie Good™

The Ditcairners are amazing trenchermen.
T theught 1 cowld hold my own at able, but
L was forced to yield to prolessionals,  Fred
urgedd me Lo have some more beef in coconul
mufic:

“Cocnut milk make even sawdust taste
good,” he said

I' believe it. The cocomit milk used in
Polynesian cookery is not the water that comes
from inside the nut. It is made by steeping
the Haked meat of o ripe coconut in hot water,
then kneading it. The creamy higuid thad
results imparts a delicate favor 1o whatever
i cooked in it, seems to tenderize meats, and
is very nuttilious.

Len Brown watched the fish he had helped
catch disappear,

“My, dem soon scofi up hem fish; want one
he piece, tak whole platter.”

At length even Fred, the master of us gl
had to stop.  The host loked anxiously m
Fred's stilled knife amd fork and asked,

"Can | bring vou anything"

“Ves," murmured Fred, “brine me another
stomiach.” He smiled behtifically and added,
“1 mlways say Fletcher Christian find a mod
jilace to hide,”

| could barely croak my admimtion to
Jessie Clark, who langhed und sdd, “We have
only one meal a day on Pitcalm: start in
morning and end at night.”

Actually, two mends a day are enten: hreak-
fast, a heavy meal at about 11 o'clock when
cveryvong come2 down from working on the
hill. and supper at about B ar 9 ut pight,

After the party Chester Youne fold me that
the old island dishes are disappesrine.

“Have you ever tasted humpus-bumpus?'' he
asked, “Eddie? China-ip-the-milk? Pottap®
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Original Plun of the Bownty: is Majesty's Armed Vessel Was Born a Merchantman

When the Brotizh Admimity in 1757 =ought 2

ship to send to the South Sea in quest of bresud-

fruit. it bought the 22040n Bethr for £1,Y50
Chie wis TeRited 0 Deptioed at o oot of 14,430
anid remamed Bounty

The vesse]l was armed with {our short four-
poutiders and ten swivel guns, mamiy for proted
tion agninst hostile slandors.  Her hull was com-
pletely sheathed in o copper to protect the wiod
from teredos apd ta lessen touliog:

Copper shiathing had been tred (or the (e
time 0 1761, The Adoaralty léamed that - dis-
aimiluwr metals such 25 copper sheatbing and ex-
piiped Tron hull Gitfies when Immersed in e
srn ged up i milvanic current that eroded the iron
Copper or bronge nitings salyed the pieobilim

This Admiroliv. platy shdws Honsly 48 she wis
refitbted (o carry beendicadt plants, - At the stemn
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the entire grest cabin, normally the captain's quar-
tors,. was nmude over into & plant Conservilory
The cobin foor was sheathe] with lond, smd lobg
micks were installed with holes for the plant pots
Lead drains caught preciots dopping water o
TE-se,

Whon the author discovered 1he spot where Lthe
Bonmty went down, be uncoversd an elbow-shape
leadd pEpe, in all probobility one of these dmins

While fishing in 1933, islander Parkin Christian
fotid Bowedy's rudder gt one puntly some dis-
bince from the sile of the huall,  Apparently, fol-
lowing: <eas hod wrenched them off as the slip

drove ashore. Later Parkin raized thewm by grap-

Tl g

superimpored arrow at lelt indicales the prob-
ihle position of the roken pintle shown on page
760,
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Rownty Sutls [or the Movies

When Med ro-CGoldwym=-Maverin 1U5S
ilined Nordhoff and Hall's glassi,
Moudiney cor e Bownty, the studio baalt
an eanct copy.  Charles Looghton o=
a brotal Caplain Hligh paced her quar.
terdeck ond snacled his orders,  While
the film cast Bligh as an unmitizated
villain, history has much to sav mohis
behalf.

The new Hosmly was meticulousiy
mecontiructed from Admiralty plans
Here, under all sail to rovals, she Loots
afnng 1 o heht breese

Hligh comploamed  that the orgiogd
Bonnty, though ship-ramed, Wiz oo
small for a vovage around the workd
He nnlrl!- '.]!I.:I: '-|'I|' i |:-rr|.1r|11'nlr':'|
with d pretty GEurchead of 4 woman in
a nigling habit
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“ka, be n burry-up captain,'”

If there is anywhere in the world where the
romince of the sea should still cling w ships.
it is Pitcairn. Yet even at this place fast
anel reliable motor vessels have reduced the
comings and golngs ol deepwater vessels to
the soullessness of 4 bus schiedule.

(O occasion captaing have announced to
Parkin ag he climbed to the bridge:

“sorry, we can stop only half an bour this
time; if we stay longer we shall miss the tide
ging up the Thames."

The Thame= estuary is 8,300 sea miles away
from Pitcalen Tsland.

Pitcairn lies about halfway between Auck-
land and Panama, which are 6,500 miles apart,
but it is almost 400 miles north of the short-
et route between the two, Thus islanders
live in apprebension of a change of route that
wirtald deprive them of their chief contuct with
the outside world and their principal source
of privite revenue,

I<landers are hard hit when too many ships
call on Saturday, the Adventist Sabbath,
because their religious principles will ot
permit them to trade then. Tn 1956, 14 ships
came on Saturdays. The people still go vut
to the ship and ive some fruit away, but
they will not buy or sell on that day,

Island Timetable Geared 1w Ships

Evervthing on the island is peared to the
coming and going of ships, There Is always
keen rivalry among the men to be the first 1o
sight an incoming vessel. Usually Tom has
talked to the ship by wireless, und be knows
ahout when she i due.

The people begin to take their basketloads
of souvenirs and fruit down to the landing
several hours before the expected mrrival
(page 779). They carry baskets and hunches
of bananes aepended from a shoulder pole,
called a to’o. Muost of the names of utensils
are still pure Tahitian, probably because they
are things the women wsed,

Almast anywhere you go on Pitcaim you
will =ee men carving wood and women weaving
baskets {pages 769 and 777). When the men
are mot a4l sea or working in the fields, they
are usnally whittling a piege of wine-red miro
woorl to nuke a flving fish, a turtle, or a sea
hird. Tourists an the ships take all the fsland
can produce,

I sat one doy with the men up under the
flagpole at The Edge, looking out to sea for
the ship (page 736). Swldenly a man sprang

The National Geographic Maguzine

tr his feet and sang out, “Sall ho-g-a!™

| =aw nothing, but. like the rest, T took
hizs word for it nnd <tarted down the hill
Une vouth raced to the bell t give the signal:
nve strokes repeated three times,

Children nre not. permitted to go aboard
ship, and one man called out o some young.
sters who had started down the trail:

“Bout yawly orkal sullen gwen?”  (Where
are you little children going?)

“We gwen narwy.” (We're poing swim-
ming. )

More people arrived at a half trot.  Some-
one called:

“John, where's you-a?2"

Receiving no answer, he asked another man.
“You ka bout he-sa gone?” (Do vou know
where he's gone? )

“T knwa. 1 no hin  see-um.”
know. T haven't seen him,)

Pitenirners: have been called the finest surf
Iwatmen in the world, These descendunts
of seamen live from earlv vouth on amd by
the sea.  All bavs from the age of 14 go into
the boats to train; at 15 the bov hecomes a
crew member and pulls an ogr.

Three boats, Mo Ho, Numi, and Swrprive,
were in use when [ was on Pitcairn, while a
foirth, the Barge, was resting: A boat resis
for four months, then goes back into service
for o vear,

My notebook records o trip out to the
Matarea of the Shaw Savill Line, on o day
when great green-and-white combers: were
crashing on the black wvolcanic rocks of
Hounty Bay.

“By the time she arrives, the sea has
moderated o hit, but as the three boats put
out to sen, each in turn s lifted high on
the rollers, hesitates with bow hanging in air,
then slides down the translucent green hill of
witter, oar blades lashing (page 750). Be-

(T don't

Pitcatrn Post Office Is Known
to Stamp Collectors All Over the Warld

This small office bulks laree in Piteaivn affales, {or
Rl movernment revenue comes from the sale of damps.

Law reruires every visiting vessl to take on muil,
but deliveries are made only by ship: flving the
Roval Mall flae

“Pitcoire lslunds" include threr uninhabited isles
Ukt TMicie, und  Heoderson, which are  grouped
pobtically with Pitcairn.  'The postial cnchel's use of
the plurnl confuses sothe wmmiteur phifatedists,

Here postmaster Roy Clark, a netive American,
liftz= baps of redstered and onlinagy mall

L Marlisal g rg)ililr Lwipty
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I Found the Bones of the Bouwiy

Parkin, “they lived there, and | try to Jook
for fish. The gudgeon is layving on top of
the sand right out. and 1 start to sing out:

* "Theres the Bownfy's gudgeon!’

“Then 1 catch mysell, 1 say, “Oh, what a
foal; 1 know I can get it for myself.

“We come ashore, 1 pull my canoe up and
start for home, T come get a line and sinkers
amed off T e again. 1 don® want even my wife
to know where 'm goin’,

“1 get it up first time; it come only so high,
then it <lip off.  1v stand rgbt up on boltom;
s0 1 let the noose down and it go right down
as though T put & hat on my bead, and up
e come,

“A chap don't see what 1 take oot of my
hoat. He ask me did 1 catch any fish; T sy
I gel one,™

The gudgeon (it actually turmed out to be
a rudder strap and pintle) bad at frst slipped
from TParkin's noose; it struck the boltom
aorl uncovered some planks and timbers. It
was the Bowndy's rodder. Parkin retirned
the next day 1o fish up the rodder, but it was
heavy and he needed help; so he could no
longer keep his find a secret,

Bauniv's Voyate Bedins with Breadiruit

The Bminty started life as the merchant
ship Briha.

In 1787 one of the secretiaries of state had
addressed n letter to the Lorde Commissioners
of the Admerulty:

“The Merchants and Planters inferested in
His Majesiy's West India Possessions have
represented that the Introdoction of the Bread
Fruit Tree into the Islands in those Seas to
constitute an Article of Tood would be very
essenitin] Benehit 1o the Inhabitants, nnd have
humhbly solicited that Measures may be taken
far procuring some Trees of that Description
. oot be transplanted in the sgid Islinds, ...

“T am in Consequence to shmify o vour
Lordships His Majestys Command that you
do cause a Vessel of praper (lass to be stored
and Victualled for this Setvice,, .."

The planters thought that the breadiruit,
which Dampier, Cook, and others had de-
geribed nsa cheap and nutritious substitute for
bread, would make good fond for slaves.

The Bebhia was renamed in recognition of
George 11T bounty 1o the West India mer-
chanis. She was of 220 tons burilen and she
had an over-all length of about 100 feet.

The Bethia had been shenthed in wood, but
for better protection against the shipworm
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{ Leredo pavalis), the Admiralty ordered that
thie vesse]l be sheathed in copper.®

Copper sheathing had been tried for the first
time in 1761, with only partinl success, beciause
designers of that day were jgnorant of the
phenomenon of electrolysis. When' fermous
and nonferros metals are immersed inosalt
wiler, n galvanic electric current is set up
which rapidly ¢orrodes away the fron.

To prevent such corrpsion, the Bomnfy's
gudgeans, pintles, and other exposed under-
willer fittings were also made of copper and
bronze, and 20 have lasted intact to this dav.

Ship Stripped Before Burning

We may picture the mutineers on January
23, 1700—Christian well aware that all siens
of habitaticn on Pitcairn must be destroved,
the others torn hetween the fear of discovery
and the knowledge that by destroying the ship
they would forever cut themselves off from
the world they knew.

All ngreed at last. and evervthing useful in
the Hownly was taken ashore: top hamper,
timbher, all the meta]l that could be drawn,
gails, compasges, chronometer, gliss frum the
great cabin windows, sheet lead for musket
balls, foree, muskets, cutlisses. hamd tools,
pitch, earthenware, guns,

Lo my mind's eye, T =ee the Bowndy anchored
in elght fathoms well outside the semicircle of
Bounty Hay, One calm day cable was paid
oul, and she was worked into the bay and run
agroond.  Followine sens must have shimmed
her rudder {from sile to side with shuddering:
crashes until it snapped off, and, with a final
Lift under her stern, the ses-worn little vesse]
striuck hard upon the shore.

Then they set fire to her. Once she was
alight, she must have made a stout blaze,
with ber sun-dried timbers and pitched seams,

I can see her blazing sway, and hear the
crauckling of the flames. The little band hud-
dles silently on shore, watching the flames eént
away their lost hope of seeing England ngain.

Lady THana Belcher, in her book on the
mutiny, speaks of the arrival at Pitcadm in
1841 of “H. M. §. Curpgoe™ (Cuwragap?)
under Capt. Jenkin Jones. She writes:

“Captain Jones, having ascertained the spot
where the Boumiy had been sunk. succeeded,
with some difficulty, in ralsing the charred
hull, and found that such had been the solidity

& See "Shipworma, Sabotedrs of the Se," v F. G
Walton Smith, Natinsar Gkosmarsc Micarse, Oc-
obor, 1USH, '
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of her timbers, that her heart of oak” had
survived the power of five and water, and the
effect= of sulmerson for hall a century.”

It seems difficuli o believe that o vessel
not equipped with special salvage wnd lifting
devices could have raised the “charved hull™
of the Bewnty. No doubt Captain Jones did
bring to the surface some simble timbers of
the old ship, In any case, so far az T can
pscertiing nothing more was seen ol her until
Parkin Christian grappled the rudder 1o the
surface in 1933,

Len said to me ong day: “T can show yvou
ane copper batr. My father Arst see it bout
15 venrs ago. 1 dive down o it and touch it,
but it's:stuck to the botiom.”

This was the first word T had had of any-
thing definite that might murk the site: 50 on
the first calm doy we got Len's canoe wnd
paddied out to the place where Len had seen
the copper bar,

Fifty yards effshore Len stopped paddling
anmd turned 1o take bearines. He sighted over
one shoulder at the soaring rock spire of Ship
Landing Peint, then looked up at The Edge,

“She right here,” he said.

Sea Floor Yields Bronze Rudder Pintle

I lifted the waterglass over the side and
pressed its gluss hottom into the heaving sea.

“Ser 17" Len asked,

I shook my head, Len peered over my
shoulder and pointed, Tleep in o fissure |
saw o short, grav-green bar. tod straight to
e a naturnl growth, Litile vellow wrasses
flickered unconcernedly over it, indifferent to
the encrusted fragment of history.

I shrugeed into the hamess of my Aguas-
Lung, put oo’ rubber flippers and face mask,
amel fell backward, diver-iashion, into the sea.

Tuming over, 1 {lutter-kicked my way down
it the miniature valley, past flowerlike small
cornls, until my hand closed on the bar, It
was comiented frmly to the botiom,

Directly nhove, Len's face pecred through
the disk of the watergliss. | made 3 ham-
mering maotion, The face disappeared, amd a
hammer and coll chisel were slowly lowersd
Lo me on a cord.

[ stoodd on my heied in the cleft In which
the bar lay. Down there mv head and shoul-
ters wire in compurative calm, but every fow
sevontds the surge woild slam into me and
my wildly kicking feet were then powerless
to hold me vertical. Helplessly 1 would crash
against the coral fingers thol clung to the
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rock and feel the stings that meant the sham
fingers were scoring crimson lines on my legs.

For a yuarter of an hour 1 chipped away
around the sides of the two-inch-thick bar,
When I had cut o trench in the limestone
bottom all the way around it, 1 inserted o
steel rodl, heaved, and the bar came away.

In the baat we turned the bar over and over,
It tapered slightly to a rounded and erotded
point and the upper end was irregular; it was
evidently a pintle thit had broken off from
the rudder strap which beld it. T think this
15 the secomid of four pintles shown on the
Admiralty plan (page 738),

Farkin had pointed out from The Edpe the
spol where he recovered the rudder: that was
only n dozen yards from the rocky embrasure
that held the pintle we recovered, but thoush
Len, Tom. and 1 searched the area minutely
in the calm davs that followed, we found no
athet trace of the Bowntv, Obvicusly, the
main body of the vessel lay elsewhere.

Where Did the Bounty Go Down?®

“I think,” T said to Len, “that as the ship
drove ashore, the followine seas broke off
her rudder.  The pintles dropped in the sand,
and the Bowsty drove aground some distance
bevond. What do vou think="

“mound reasonable.” said Len.

“Well, then.” T =aid, “where did the ship
itselfl wo down?”

We tulked it over. The thing is relatively
simple, we thought: The Bowstv was ahout
100 feer long: the ballast bars sre over
there in the surf: the rudder and pintles were
fountd out theére; all we have to do is draw
an imaginary line between the two places,
crusise plong this line on the hottom, amd we
are boumd to fiud some trace of the ship.

Cruise we did: every day of reasonable
calm we filled the air cvlinders wnd dived.
We nearly plowed furmows with: our chins in
the bottom. But we found nothing,

Then, late one afternoon nearly six woeks
after my arrival on Pitcairm, T took Chester
Young out to show him how diving was done.
By this time we were lising hope, but we pad-
dled out to near where we had found the pintle.

Len helped me on with my Agua-Lung, and
I dived first. While waiting {or Len, I took
my bearings on the big rock under which the
pintle had lain and croised slowly over the
animate curpet of undulating seaweed, seriti-
nizing the cove bottom closely. HBig facks
swam round me, watching curioushe. On a
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Led of wesd 1 saw a crescent-shaped object.

Thrusting my face closer, T saw it wis an
oarlock. Unlike the standan] U-shaped ogr-
lock, this one had one arm markedly longer
than the othér, forming a tilted cresvent that
Iboked strikingly like 4 new moon or the sym-
bol of Islam (page 757).

As 1 watched, 14 Moorish ldols, bizarrely
shaped black-anid-vellow reel fizsh, swam in
echelon over the crescent—Mogrish fish ma-
negvering over a Moorish crescent,  Fantastic
coincidence that only the sea can produce!

Then T came unexpectedly on a long, sandy
trench. The end nearest me was covered with
white [imestone secreted by calcareous alme
—lithathamnion, a stonemaking plant—and |
cotld see little sguigules in the surface, a
curious markine that resemibled nothing so
much ns petrified worms:

| thrust my {ace closer, almost touching the
bottom, My beart gave a jump. The squig-
gles were encrusted sheathing nuils, Bowntv
niils—darens of them. 1 looked up for Len.
He wias just gbove me. siaring questioningly.
I reached up my hand for his, pumped it
violently, and pointed. He looked up grinning
and nodding, and we shook hands aguin,

We had found the resting place of the
Bounty,

Rounry Nuils Give O “Smoke™

Bevond, two other trenches stretched to-
ward the spot where the ballast barss lay in
the veasty surf, 1 had been searching too far
to the eastward, Apparently, prevailing winds
and corrents had veered the ship as she went
ashore. The bow had pivoted on the shore,
and the stern had swung round to the west,

1 began to chip sway st the layver of naile
At cach blow of the hammer o puff of black
“smoke” arose—carbonieed wood  of  the
Bowrty, still clinging to metal fastenings, [t
was extremely difficult to hokd a position on
the bottom. Ever and again, the sea would
bowl s over completely or carry us shoreward
sprawling on our lacks.

Near the mails 1 came on s long bolt, partly
uncovered. | carefully chipped down both
sides until it came free. Swinging up to the
bolibing canoe, 1 thrust the holt over the side.

Len and [ saw enoungh to convince us that
we had found the line of the keel, or at least
one of the main strakes of the hull, though we
saw no planks or ribs.  Everything was cov-
ered by a hard, limy growth.

As we dug deeper, we came upon fragments
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of the copper with which the Bounty had been
sheathed, in good condition and almost an
vighth of an inch thick, Deeper digging
shoulil brimg up larger pieces of the ship,

Broud Arrow [dentifies Ouarlock

That night T polished and buffed a bronese
sheathing nail wntil it shone ke gold, A
piece of the ariging]l Bounty! The burnished
gold surface caught the light with a mesmeniz-
ing effect. As | stared and dreamed, 1 seemed
to see the shipvard at [Deptiord. with the
Bounty un the stocks and the shipwrights
swarming over her, 1 héard the ringing ham.
mer blows, the “‘chink, chink'” of the canlking
irons, und the “chid. chid. chid” of the adzes
paring awny the solid Fneglish oak. 1 smelled
the winy odur of new timbers oozing sap in
the hot sun, the resinous smell of pitch, and
the clein astringent scent of Stockholm tar in
thie rigaine,

A leather-aproned workman, perched in the
scaffolding, drves another nail into the copper
sheathing, amd savs 1o hiz mate:

O to Maheite and the Great South Seal
Damn my eyes, Sam'’l, I've ‘alf o mind to ship
mvself,”

As 1 worked, the noisy electric light plants
were turned off and a hush fell over Adames-
towm, for it 'was the eve of the Sabhath,

By the soft yellow light of kerosene lamips,
Fred's family sathered for pravers. Fred's
ghick of curly gray hair shone like a halo in
the lamplight, The light and shadow lay on
the bowed heads of the fittle group with the
bald chiaroscure of a4 Rembrandt.

After pravers | watched Flora scrutinize
the bronge oarlock in the beam of an electric
torch,

“I look for the broad armw,” she said. re-
feering to the simbol struck into all lerge
fittings of the Roval Navy in the 18th cen-
tury, “but [ dean' find it.” She handed the
heavy metal crescent to me, | smapped on
my flashlight, and the three strokes of the
broad arrow leaped out at me (page 756).

*That's it, all rght.” said Fred. “She's

(Comntinped on page T39)

Climbing o Jocob's Ladder
Is Not so Eagy sx It Lonks

Longhoats tie up to the ship fore and aft.  One
menn remains in egch boat ss ship teader, while kis
compamions swiem up the swaving ladder, Pitomirmers
cell their goods [or money or trade for {ood
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Oars Shipped and Sails Set, Longboats Come About for the Reéeturn
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A Dhav's End the 51 mdboat Uomes Home Undet Huainbow's Arch



I Foumd the Boneés of the Bowuniy

from the Bane-fv.," T thought back. This
could only have come Trom the Bowmiv's cut-
ter, for the lnynch had been cast odnft with
Hligh and his loval men in it.

By great good fortune, one of the Bownfy's
anchors wits later found by a diver from the
slobecirdling vacht Vawkee during ber fast
wiglt to Pitcnlm (pages 762.5).*

During miy stay on Pitcion, [ asked Parkin
why he thought his ancestor had mutinied,
He replied; “Because he was an honest man
and Bligh call him a thief; siy he steal some
coc mils."

This s the standard story, but It is dificull
to determine in the case of the mutiny in
the Bownfy which of the two chiel actors—
Bligh or Christisn—has been tredted unjustly
by history.  Volumes, Hterally, have been
publishéd on both sides of the story.

]:“.iﬂ_‘.l. Grected as Returning Hera

What then, wis the real caise of the
miting?  As usually boppens in real life as
opposed o fiction, neither side of the guestion
= all black or @] white.

Whin Bligh retarned safely to England
after his epic open-boat voyage, he was
greeted as o hero and martyr.  But aiter the
court-martinl of the captored mutineers, the
climate of public epinion changed, and ever
since Bligh has been pictured as an unendur-
able murtmet and evien a4 monster.

Hear Blizh himself:

“It will very naturally be asked, what could
b the reason for such a revolt. . | can only
conjecture that the mutineers had  assured
themselves of a more happy life nmong the
(tabeiteans, than they could possibly have in
Envlami; which, joined to some female con-
nections, have most probably been the prin-
cipal canse of the whole transaction.

“The women ot Otnheite are handsomie,
mild, and cheerful. ... The chiefs were z0
much attached o our people. that they ...
made them promises of large possessions.
Thus the mutineers imagined it in their power
to fix themselves In the midst of plenty, on
the finest islund in the world, where they need
not labor, and where the allurements of dis-
sipation are beyvond any thing that can be
coteived,

Fletcher Christlan left no written record,

#* Sec. in the Narmoxar, Geomarane Maoaroee:
“The Vamkers Wander-World," Janunry, 19447 and
"Westward Hound tn the Fawkee,!' Jopuary, 1043,
both by Trvéing and Elsta Johnson.

TRY

but he hias been quoted by several withesses,
Bounty orewman Jumes Morrison recorded in
his journal thiat when Bligh wos ordeced Ly
Christian into the boal, he “begeed of Mr.
Christian  tor desist, saying “T'Il pawn my
honour, 1T give my band, Mr. Christian, never
to think of this if Youll desist’; .. . to which
Mr, Christian replvd “Na, Capitain Bligh, if
vou huil any honour, things had not come Lo
this. .. . I have been in hell for this fortnicht
passed and am determined to bear it no longer,
anitl you koow Mr, Cole that 1 have been userd
like a dog the whole voyage, ™

There is no doubt that Blish had a caustic
tongue and an irnscible nature. He drove his
men aned was impatient with inefficiency, But
the records show that he used the cat-o-nine-
tails less than manvy other commanders of his
day, and that he was solicitous of the welfare
of his men,  In dirty weather off Cape Horn,
he kept o fire going below and even gave up
his uwn cabin to the men who had wet herths
Muoat remiarkable, he brought them through the
lang voyape without a single case of scurvy.

Christian seems 1o have been oversensi-
tive—today he would be called neurotic—anid
given tiy a feeling of perseculion. Like Bligh,
be had & quick temper.

It seems evident that the unpremeditated
mutiny arose from a sudden impulse oo the
part of Christiun, who smarted under Bligh's
hazing, but that the spportunity was quickly
welcomed by the rest gz a chanes to return
lo an sland paradise.

Tahin Still Lures Men 1o Linger

I have walled on the black <imd beach of
Matavai amd looked ncrass the vreen thunder
of the sarf to the anchoraee of Wallis, Coak.
Bougainville, and Hligh (page 7263, What-
ever may have been the song the sirens sang,
I am certhin in my own mind that it must
have been in the Tahitinn tonoue.

Capt. Irving Johnson, who has sailed the
South Sea in Vamker for more than 20 years.
knows ut first hand the difficulty of keeping =
crew together ot “the finest island in the
world.,” He says:

“1 don’t see how Cook. Bligh, or any ofher
navigator had any men at gl left to work the
ship when leaving Tahirn."”

The frony of it all b5 that when the bread-
frult reached the West Inidies ot last—at the
cost of mutiny, piracy, shipwreck. murder.
and exile—the Negro slaves there found it
tasteless and would not eat i,






How Man-made Satellites Can Affect Our Laves

By Joseen Rarrax, Pu.l), D.Sc.

Chalrman, United Stites Nothonal Committee Tor the Totermitiond] Geophwvsical Year

Dr. Kaplan, Professor of Physics at the University of California at Los Angeles, is
putatandingly qualified to discuss satellites. On behalf of the National Academy of Sciences,

he supervises all United Siates participation in the Imternational Geophysical Year.

He ia

also a membar of the IGY Technical Panels on Rocketry and the Earth Satellite Program,
and has for decades been intérested in the problems that satellites are expected 1o help us solve,
One of the world's most distinguished geophysicists, he has headed the Mixed Committee on

the Upper Atmos

phere of the Imtermational Unien of Geodesy and Geophysics, and is the

new President of the International Association of Geomagnetism and Aeronomy. Despite
the great range of hkis interests and honors, Dir. Kaplan says that what he likes best is
teaching elementary physics to undergraduates whose main interest is not science—The Ediror.

you some uncarthly music you had

never heard before—a series of high-
pitched potes in sulitly varving rhythms, each
note distinctly clear and crisp, sounding a
little like a one-note xylophone.

What vou heard wias the music of a sphere,
and a most extracordinary sphere nt that.

It came from the pioneering artificial satel-
lite, the first thing made by man to become a
true celestinl body and circle our globe in a
predictable orbit.  Perhaps you've even been
aut satellitewatching and have followed the
telltdle spot of brightness in the twilizht of
down or dusk.

The first satellite, launched by Soviet scien-
tists in connection with the International Geo-
phvelcal Year, wis one of 4 group desipnind o
do essentially the samé job ms the satellites
to be sent aloft as part of the 1GY effort of
United States scientists.®  Since | have been
cancerned  with the T, 5 satellite program

E.-‘.FELT in October TV and radio hrought

11-ton Rocket Blasis Off into Purple Dawn
< Carrving a Satellite in lis Nose

This painting depicts one of sSx gehedided satillite
launchings to be made at Patriick Afr Fooce Missile
Test Center, Cape Capaveral, Florlda. The thin hloe
strenk on the horlron §s the Atlantic

Sumreiing an enormous niokel-plited carirdiles, the
ihfve-ataey rockrt ronrs up from the hnnching plal-
jorm.  Stem, caused Ly white-hol exhiust e riking
the platform's waler cooling =ystem, Hnieers st left.
e eleht-story gantry crane Lhal erected aml serv-
icedl the missiie has rolled back on its track.  Boat-
shpped hockhouse shiells launchine controls.

Within 10 winuwtes the satellite will swing into 14
wrbit, 300 miles above the carth (next two o).

The dramatic paintings on the followlng pages are
the work ol Natlonal Geogrphic artiste. who spent
manths in painstaking research (o plctute soemes man
ns vl can only lmacine.  Leaders of the Uaited
States National Commities lor the WY mave valualile
pounsel on tocketry and astrophysios

o mellimnl Gemradile Selat

from jt= beginning, T want to stress that what
follows applies specifically to U7, S-built <atel-
lites. bot In general (o Soviet-boilt satellites
as wellf

Im view of the oreat tnsks J'lhi.nnr'ﬂ [or them,
these  remarkiable  objects  are  surprisingly
small, measuring lese than two feet in dizmeter
—about the size of a library globe. (In fact,
the test spheres scheduled to precede the full-
size L. 5, satellite measore only 6.4 inches
in dimmeter.)  Nevertheless these shining
metal ball= may well represent hunuanity’s
most far-reaching scieatific achieyement in n
century. They already symbolize one of
]ﬁ.‘it{lr}'hi lsaliliesy -Er.w.p]nralnr].- ventures—iani|
promise to bring before long benefits s he
felt throughout the world.

Space Holds Answers 1o Basie Problems

Rather emphatic statements, these, and you
may well gsk, how so0f  Why do we want
artificial =atellites in the first place? st
what will they do up there, fitting by bhun-
dreds of miles above us. and how can they
help: us in our day-to-diay lives down here?

(e might answer that satellites can teach
s much about the most fundamental prals-
lemis of s dence, A lot of the clues wie want—
in physics. peophysics, and astrophysics: for
example, andd in metearology anid astronomy
—can be found only up where satellites will
ke, ar can be wathered better up there,

On the strctly practicial side the dota pro-
vided by satellites will enable us to improve
many things we already possess, such as radio
and television commumications: sitellites will
alsp help us along on the road to achieving

* Ser “The Internbitional GGeophysical Year: Alan's
Mast Ambifiou: Study of His Enviropment™ by 1
Hieh L. [Drevden, Sarmowar GEacrarsn Maooose,
Felirnary, 1956,

| S “Brade Satellites, Tonls of Earth Heseareh”™
by Tir. Heine Haber, Satiesan Geoouapine Macas
eing, Aprl, 19&5

9l



Spent U. 5. Rocket, Its Nozzle Still Aglow, Launches Globe-girdling Moons

As dawn breaks over the Caribbean, the last of the rocket's three stages attains a speed of some
18,000 miles an hour and reaches its launching altitude of 300 miles. Small and compact, the

21Vy-pound main satellite leads the procession. Instruments in the projecting tube measure sarth's

magnetic field, and four antennas broadcast findings. The subsatellite (center), & foil-covered
plastic balloon released with the satellite, roveals density of the upper stmosphere. Here the
subsatellite ejects its compressed-air inflation cartridge. Red dash in its line of trajectory marks
the drop-off point of the stage-two rocket.
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things we now only dream of, such as pre-
dicting the weather accurately, perhaps éven
controlling it.  And since new basgic knowledye
gleaned through satellites will runge literally
from the inside of the earth to the sun and
bevond, we can expect 1o be led to achieve-
ments wie cannot even dream of now, any
mate than the telephone wis dreamed of be-
fore the vse of eléctricity,

To enlarge on this outling with more specific
wnswers is the purpose of this article, but first
let me project a pleture of a typical 1GY
sptellite at work.

Dust from Space in Deepesen Sludge

scientists eaverly awnit the recording of the
satellite’s signals on magnetic tape. The tape,
in tirm, can produce jageed patierns op o
cathode-ray oscilloscope—similar to a TV pic-
ture tube—or on 35-mm film,

The alm moves five feet a1 second and re-
cords patterns thiut can veveal as many as 48
categories of information.  Some of this in-
formation concerns the operntion of a satellite
itself, say the changing strengih of it= bat-
teries,  But the rest revenls things scientists
have longe wanted to know,

For example, how dense is the metearie dust
in the upper ntmosphere?  These bits of stone
and metal have been estimated to foat to the
earth at the rate of a thousand tons a day:
they can be identified as part of the sludge
al the boftom of the sceans,

Whenever n metearic purticle hits the datel-
lite, & microphone notifies Its transmitter: a
rdioed response then shows up in the pattern
an the film,  That microphone will' record
particles =0 small that if ane Jew into vour
eve vou woull hardly notice it

Not only will we know the number of par-
ticles hitting the satellite dorine its circuil of
the earth; one of the fageed lines on the film
will ennble us to time thelr impacts within
one ten-thousandth of a second, The more
recording stufions we have, the hetter we'll
be able to pinpoint areas where the oount of
puirticles drops or rises significantly

And so owe will learn 1o what degree the
tingy meleors come in showers or spread ol
more or less evenly in space. These clues will
interest not only the astronomer; they moy ot
st viekl evidence for the meteorologist, who
worthd like 1o know whether meteor showers in
the upper atmosphere affect ruinfall.

By now we know a lot about our earth’s
surface, but a lot-of what we know is not quite
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accurate. We hove only o rough idea of the
shape of the earth, for instance: it's like 2 ball
Littened at top amd bottom, but there is s
hulge nround the middle, and the entire curvs-
ture is somewhat irregolar,

This bedevils the geodesist. He can map
a country nnd even a continent with consid-
erable accurncy, by building up o network of
triangles through patnstaking surveying, and
then orienting the éntire network on 3 single
marker known as the geodetic datum paint.
For France this point is in the Pantheon in
Paris, and for the 17, 5., Mexico, and Canada
it’s in a meadow near Lucs, Kansas.

This trisngulation technique, however, can-
not be applicd over water, and therefore oan-
not link continents to one another. Nor can
it yield precise positions for islinds in the
ecean, relative to continents or to one an-
other.  Thus intercontinental distinces now
ure bélieved to err by ns much ns 2.000 {eet
anil, some scientists say. even more.  The posi-
tions of some Pacific Blands are in error us
much us a mile, and that can cause trouble.

Travel across the Pacific, for examyple, de-
penils hesvily on the U S, Coast Guard's elee-
tronic loran system. which helps ships and
planes locate themselves on their charts. But
loran itself depends on maps, and if its hase
stations are off a mile, the guiding patterns
they send may he off five miles. This can
mean the difference between life and death
in rescue operations, A satellite can help us
o awiy with these errors by siving us o
reference point in the sky,

Telescope-cameras to Track Spheres

Fir<t we must compute the satellite’s orhit.
with the help of ingenious antennas and radio
recesvers which will record its simmale. Then
obzerving stations around the warld, éguipped
with powerful telescope-cameras, will refine
the urbit caleulations: their photographs, pre-
cizely timed and linked with the radio thits,
will reveal the satellite’s elliptical path around
the ‘earth. From that we will calculate the
lecation of the earth’s center,

From then on, radio signals from the satel-
lite, together with the orbit caleulations, wil)
et us locate the positions of the antennas
precisely. The 1. 8. Army Map Service,
which is sending teams to Kwajalein, Luizon.
Wake, Guam, and American Samon. hopes
to establish reference points on these islands
accurate within 100 feet in respect to each
other and to the center of the earth,
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Fow Mansmade Satellites Can Aficet OQur Lives

—those with verv short wave lengths—inter-
act with oxvgen. The resull is ozone, and this
i turn is a very officient ahsorher of the ultm-
violet rays of longer wave lengths which would
be highly dangerous to life on edrth,

This satellite will travel high enough to tap
the trunk line from the sim, o o speak,
before most of these soler radiations are ab-
sorbed by the atmosphere.

“Rldetrical Weather” Bedevils Radio

The sphere will messure ultraviolet light
with fonization chambers. These are thimble-
sized cylinders with windows in front to let
the ridintions enter, Omee in. they give an
electrical charge to o gas inside—they ionize
it. The more lonized this gas, the better it
conducts electricity. I we record the chang-
ing condoctivity of the gis, we cin tell how
much energy comes in through the windows,

Our Jondeation chambers are adjusted to
responid only to enerpy of a certain wave
length, 12157 Angstrom units. which we call
Lyman alpha.  That happens to be the wave
Jeneth of 4 certain sigmificant percentage of the
sun's olteaviolet raye which interests us maost
right now.

Why #

Because Lyman alpha and similar short-
wive radintions create havoe with long-range
tadio crmmunicibions.

Such radio communications are possible in
the first place becavse ultraviolet rays of ex-
tremely short wave length jonige air particies
in the upper ionosphere,  This fonization pro-
vides a wveritable <ea of charged particles
which forme d reflecting laver, a Rind of
mirror. {rom which short-wave radio signals
<hot up from one part of the earth are bounted

{dutsiretched Antennas Read
the Secerers of Earth's Weather

Motcornlogisin seek cluss o long-range weather
lotevasting by mossuring both solar enmrgy absorbed
v the earth and the cnergy Tadinted back inte space
from the plinel. High-fiviee sstellites promise divoct
solar ohservations anobstrocted by atmipphere,

This drawing visualizes # satellite pussine over
Tnadin and Cevlon. White sphere at antenns e
detocts  earth's lopg waves: shiclded instrumenis
sample shorter solar waves rellected by the earth
The Lluck hall teuts w1 wave kengthe. Headings are
reconded on  mazmedic tapge amd broadesst to the
ground

Stare are plotted exsetle.  MiTky Woy appears at
it as 0 wizp of smoke rising from the North Pole;
Little IMpper shows behind antenon af right,
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back to another part. Thanks to this. Marconi
mamiged to send rwdio spmals leapiroszing
across the Atlantic in 1901, Before that it
wits thought impassible to receive radio sig-
nials fram a transmitter far away because
they truvel in straight lines, like light, and
cannot follow the corvature of the earth.

Lymsn alphe energy also jonizes nir parc-
ticles, specifically in the lower horder of the
innosphere, below the “reflecting mirror” we
have just described.  However, the result is
not another reflecting mirror but o sea of par-
ticles that absorbs short-wave radio signals.
This region keeps changing in density, from
tlay to day and with the scasons. This might
be called the “electrical weather™” of the upper
atmosphere.

When satellites bave taught us a little more
about this, we shall know a lot more about why
our short-wave communications sometimes
cense Tor hours altogether, or how a police car
in Washington, ). C., can li<é contact with
headquarters and receive music from Paris.

Geiger Counter to Probe Cosmic Secrels

We alrgady suspect that great varintions in
Lyman alpha intensity coincide with the spas-
modic solar flares during which the sun puts
out more energy than usvwal,  Satellites mizht
help us discern more definite patterns in
Lyvmon alpha fluctuations, and let us forecist
Just when radio communications will be good
and when they will he disturbed, Satellites
will be especially useful during the [GY be-
cause that's the time In the 1l-vear eycle
when solar flares are most active,

The second U, S. satellite planned for the
1GY will carry different  instruoments  anid
attempt a survey of primary Cosmic mys—
how many dre over what place ot what time.

There's much we don't know aboul cosmic
rays. Bul we can say that they are chiefly
hydrogen and helium nucled, that they move
nearly as fast ae light, and that they are
the most powerful particles we know, many
times more powerful than those released by
thermonuclear fusion in a hyvdrogen bomb,®

On earth we find it difficult o coplure
primury  cosmic rays—cosmic rays in “mim
condition,” we might say. Various particles
in the upper atmosphere intéract with them,
anid what reaches earth is the debris of these
collisions; HBut monitoring  satelbtes. will

# R “Truiling Costnic Rave in Comade’™s North,™
v Martin A, Pomerantz, NATIONAL GEOGKAFIIC
Manazsr, January, 195%,
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MEASUTE PEIMATY cosmic ravs with a geiser
oounter, record them on fape, and transmit
this information o earth.  Soch cosmic s
datn will be a great contribution to nuclear
physics and o source of new cluss to the
mfure of the universe.

sun Acts ax o Mighty Cyelotron

We can produce relatively weak equivalents
of cosmic rays with a cyclotron, a machine
in which electricity gives speed 1o atomic pur-
ticles and magnetizm gives them direction.
When these forces are applied repeatedly, the
particles keep accelernting. We assume that
whitt we do in the laboratory on a small scnle,
mature does on a vast seale in space; that
tremendous energles are generated by cosmie
cvclotrons,  COur sun i€ such an nccelerator
andl emits some cosmic ravs,  Bul most of
them, we believe, come from far in space, anl
their sources there pre still a mystery.

In any case. we already know that the
heavier varieties of cosmic rave can kill living
cells by destroving the nuclel of their atoms.
That's why exposure to primary cesmic rayvs
might endinger people who may someday ven-
turet inte the upper atmosphere.  Satellite
data will sdvance the many seripus studies
already under way to determine what difficul-
ties man will encounter up there ®

Cur third major endeavor will be making
measurements of the earth’s magnetic fHekld,
which we have so far been able to do only
close to the enrth. We know that masnetic
force guides cosmic ravs so that more shoot
towerdd the poles than toward the equatorial
reglons.  That same farce also makes possible
the colorful guromn and is closely linked (o
many communications problems. New Kknowl-
edge of the earth’s magnetic field will nid
physicists anid enable us to improve our com-
mintrications in the polar regions.

Man May Eventually Control Weather

People often ask il 2cience can't do some-
thing about weather, Actually there's no rea-
son to think that the meteorolosist can't do
just that. His chain of progress, T think, will
be along the lines sumgested by my colleague
A. F. Spilhaus, Dean of the University  of
AMinnesotn's Tnstitute of Technology, concern-
ing the denlings of man with nature: first
megsure: then anderstand; then predict; and
finally vou may be nhle to control.

U course we've been making metéorological
messurements all along., The UV, 5 Alr Foree
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weather service flies 35,000 miles a day. and
the . 5. Coast Guard spenis some 16 million
dullars a year 1o operate 18 weather-patrol
shipre carryving observers from the Weather
Bureau of the Department of Commercet
Bul perhaps no more thin five percent of the
world's air is Deing watched eecularly,

IT we want to predict weather nocurately,
wi need the world-wide picture, That's where
satellites come in,  One of two weather ex-
periments being readied for U7 5, sarellites
1=t measure the heat budget of the earth

Most of the heat we get from the sun hits
the equutorinl regions, Some of it is reflected
right back into space. The rest & absorbed
where it hits the earth, heating the land and
evaporating ocean water., Some of that re-
maining et i rodinted back into space ot
night, but most of it passes on to the sur-
rounding areas and towurd the poles.  The
oeenns carry about 10 percent, and the rest
of the heat, borne by warm, moisture-laden air,
tlows north and south from the tropical areas.

The excess heat in the tropics and the defi-
ciency at the polar regions are the chief fuctors
behind all our aliruptly chaneeable weather
and our slowly changing climate. But we
can 't gocurately predict either unless we know
what the earth’s heat balance is,

Sphere (o Sean Earth's Cloud Gover

Meteorologists say they know fairly closely
hisw much heat comes to the whole earth
from the sun over a number of years. and they
knowe that approximutely the sime amount
must go back into space. What they do not
know is how much comes daily. monthly,
turing a season, or vearly, for that matter,
und how it is distributed over the earth,

Aningenious satellite, with four measuring
devices sticking out lke ping-pong balls on
spears, can give us data to determinge the heat
budget over the equatorial belt. YouTl wet an
iden of how this satellite will look and waork
on page 798, Once we know how much more
heat comes down onto the equatorial regions
than goes back up, we can calculate how much
heat travels toward the poles and thus deter-
minis the weather in the Temperate Zones.

Crur other weather experiment involves a
woilther-patrol satellite, to lel us keep an eve

*mer “Avmtion Medicioe on the Throeshold of
mpree,” by Allin ©, Fisher, Jr, Narosa, Grodsiem
Macanxr, August, 1955

T 5er "Rugidod Is 1the Ward {or Bravoe,” by Phillij
M. Swatek, Natiossl Goowaarmm Macansp, De-
rember, 1935
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an the earth’s ever-changing cloud cover over
n belt 300 miles wide, Meteorologists had
their appetites whetted for thiz in October,
1954, bv a photograph made from a rocket
100 miles up. showing the spiral whorl of a
harricane developing over the Gulf of Mexico.
But thiz photo revealed only g small part of
the broad pattern, amd by the time it was
ready Tor study, the storm was: over Texas.

The wenther-patrol satellite will scan the
whole United States in ten successive  strips.
It will come by every hour and a half, and
will carry o photoelectric cell—like the elec-
tric eye in'n camern exposare meter—io plot
the varving light intensities below. The elec-
trical impulses from the cell will give us a
series of ¢loud cover panoramas, to help us
chart storm pattems.

such daty should take us n long way townrd
the understanding and prediction of weather.

Nitrie Oxide Lights Up the Sky

Now, whol nbout control?

Well, Jet me tell vou about something that
happened earlier this vear st White Sunds,
New Mexicn,  Scientiste tossed 20 pounds of
nitric oxide some 70 milés ahove the earth,
with a rocket, just to see what it would do.
The results were profound,  Dering the day-
time this modest amount of chemicals pro-
duesd an jonized laver which hounced hack
riaclio - signals more efficiently than naturally
ionized lavers, At night the nitric oxide re-
ncted with oxvgen up there to form a blob
of light about two miles across. At times it
was as brieht as Venus,

We niticet] no effects on the weather., But
we realized that we had made a start in the
exciting business of moditving the upper at-
mosphere through chemistry.  These experi-
ments will continue, and as satellites and
other 1GY researeh projects vield their in-
formation, serious attempts ot weather oon-
trol may not he far behind.

Now that we're Jooking a bit into the fu-
ture, Jet's also consider how satellites might
help us schivve other triumphs of chemistry
in the upper atmosphere—speeding up aircraft
with power from the san, for instance, or lit-
erally lighting up the world at night.

I stumbleé] onto my orst clues to the chem-
istry of the upper atmosphere when T owas
a eraduate stuwdent at Princetdn, 30 years ago.
One night T set up an experiment involyving an
electrical dischorge in o plass tube that oon-
tained active nitregen, and went to the movies,
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Air leaked into the tube somebow, and when
I came bock | saw the tube glow with a
beautiful yellowish-sreen light,

T awnalvzed its wave lenegth and found that
here for the first time the lisht of the aurirs
had been produced in the laboratory by chemi-
cial means. Since then we have discoversd
a lot about the aurorg—that nature produces
it with electrically charged particles from the
sun, mastly protons,*

The aurora appears only in high Iatitudes,
but over all the earth the sun's energy pro-
duces p similar lominows displiy—the night
airglow, A significant part of this occurs
through another chemical reaction—ultra-
violet light interacting with oxveen some 60
miles abowve us. The result is a force which
may benefit us greatly. Let me explain,

Oxyeen commonly occurs as 0., meaning
two atoms of oxyeen stuck together. But up
there the sun’s ultraviolet rays pull these pairs
of atoms apart and leave separate oxyzen
atoms! simply (), which we call atomic oxveen,
The enerey which the ultraviolet Heht expends
it doing this passes into these loose oxyveen
atoms.  And when they combine once more
inte poirs, that enerzy is released,

This reaction might conceivably be prn-
Huced in the power plant of a light pline
ot rockel traveling 60 to 70 miles high, Thus,
ance up there, it could utilize this solar enerpy
extracted from atomic oxygen,  Admittedly
the amount of energy thus available would
not be very large. But then we are only be-
ginping to learn about these phenomens and
their possibile uses.

Farticles Scarce in Upper Atmosphere

We might envision satellites nz pleces of
laboratory apparatus and the upper atmos-
phere as a tremendous laboratory where we
will carry out experiments impassible on earth,

Une advantoge for the chemist is that in
the upper atmosphere particles of matter are
far scarver than in the best vaciium we can
produce on earth, To pet an iden of this
difference, think of atoms bs people, and then
compare the New York subway crowd with
the number of trovelers vou might meet in
the limelier parts of the Sahara.

Bease particles nre so searce in the upper
atmosphere, it takes comparntively  small
amounts of chemicals to produce reactions

¥ See "Unlocking Secreis of the Northern Lhchts,
Ly Carl W, Gartleln, Naviwar Geocwabnie Maca-
nxe, Movember, 1947
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trirismit electric power through radio beams
ks we now send if through wires: Then a
nuclear power plant to supply a city might
opernte in a satellite above it

Plans are already under study for large
satellites W retransmit radio; TV, und tele-
phone signals from the carth. Three such sit-
ellites, spuced sround the world and orbiting at
the speed of the earth’s rotation, would revolu-
Liomize Iransoceanic communications,

Certain short waves, now uscless hecause
they shoot right through the ionosphere, could
actommodate millions of telephone conversa-
pions and a multitude of television signals.®

Now let me touch on bhow satellites being
planned may tell us about the nature of our
UnIVETaE,

Astronomers have a lot to put up with,
Looking at the stars through our atmosphere
is like Jocking through a dirty window, and
the light that does come into the telescopes
= conthminated by the airglow from the
earth’s upper atmisphere and by scattered
light in the lower atmosphere.

We hope that we shall be able eventually to
send photometers high above this atmospheric
meds o seck better data on the cistribution of
light in our galaxy, and un the light from the
millions of other galesies outslde our own. The
light from other salaxies, if it can be isolated
by Rlters and measured, will belp us decide
whether the universe i= finite or infinite,

“Moon"” May Check Einstein Theory

Someday, oo, we¢ miy come to grips with
a remote but fascinating riddle. Imagine
thut a man leaves the earth, travels in space
at tremendous speed, and returns 20 years
fater. WHI he he 20 vears older, ke the
people be left behind?  Or will he have aged
Jest than they have? One implication of
Einst¢in’s genoral theory of relativity is that
he will bave aged less, depending on how fast
he travels. A satellite could give us proof.

We would use two so-called atomic clocks,
in which atoms of the element cesivm vibrate
al a steady rate. Ooe would stay on earth,
The other would go aloft with the satellite.
Both clocks would be started at the same time.

According to this view of the theory, the
satellite’s clock should run behind the other
one. This difference would be tiny, of course,
becanse the satellite—comparatively speaking

goes neither far nor fast.  Nevertheless, sivs
one scientist. even a time difference of one part
in five hillion would constitute proof.  But if
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the clicks read the same, this interpretation of
Einstein's theory of relativity would have to
be severely modified.

We now have clocks necurate to better than
one part in a billion. They are too big to go
aboard presently planned satellites, but we
might make stich clocks smaller, amd 1 am
gure that the satellites will zet Lisger,

Still another field in which satellites promise
imeresting data Is biology, Eminent scien-
tists are now plinning experiments for future
satellites carrying living organisms, Consider,
for example, the preparations at the Air
Force's Aeromedical Fiehl Laboratory at Hol-
luman Air Force Base in New Mexicoo,

Trained Mice 1o Test Weightlessncss

Maj. David G. Simons, the physician who
recently reached 19,32 miles in a research bal-
loon, is chief of the Space Biology Branch
there.  The project, in bricf, is to put mice
mside a llo-satellite” and observe whit they
do as they speed around the earth,

satellites are in effect weichtless, becagze
ofice they are in an wrhit their velocity
balances the pull of gravity, Koowing the
physical and mental reactions of organisms
al zero gravity is of great interest to sclentists
planning munned fights at great wltitudes.
Mice and monkeys have alrendy been sent up
37T miles in rockets. and thus put into the
weightless state {or gbout two minutes,

A bio-satellite might keep n mouse supplied
with food and oxyien for 30 days; television
apparntus could let us ohserve the mouse ot
regular intervals, iy one minute out of five.

The satellite mous=e would be tramed—to
hit a switch, for exumple, in order to avaid
an annoving stimulus.  Once at zero gravity,
the mouse would presumobly be wpset and
therefore unable to hit the switch as often
a5 1t might want to.  Bul after being up for
some time, it might again remember what it
hidd learned ard hit the switch nt o rate more
in keeping with its previous performance.

Sphere Spreads Intellectunl Excitement

Now, after tiscussing things that are guite
a bit in the future, | should like to talk about
some important things satellites are doing for
mankind right now-—by spreading intellectual
excitement generally and so creatineg o climate
all the more fertile for great discoveries.

® See “Wew Mlracdes ol the Telophone Age™ lw
Hobert: Leslie Conly, Narmoxiz CGepnonarmc Maoas
srxe, Julv, 1024
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New Chart for Wartchers of the Skies

all

As Satellite Flights Turn Our Exes Toward the Heavens,
Your Society Maps the Guideposts of the Firmament

By Arran C Fisaer, Jr.
Senior Editorial Swaff, National Geegraphle Magasine

EN our sun has granted man his
nightly respite and thousands of more-
distant suns hegin a slow procession

across the skv, members of the world's oldest
fraternity tuke up their vizil on dark hilltopes
or in shadowed felds and back-vard lawns.

They are the stargarers. the nocturnol Je-
gions known (o every age of history and to
every landd.  They have no rules, no roster,
Their only bond is the universal pastime of
ohserving the constellations, those groups of
stars that form picture-book images and wheel
around our celestial doorstep.

With powerful telescopes modern astrong-
mers mayv ook far bevond our home galaxy,
the Milky Way, (o lsland universes compased
of hilione of suns Bt all of us can find
beauty, ns well us a challenge to the imaging-
fion, ‘In the stars visible to the unaided eye.
There are about 6,000 of these, though only
some 2,5 can be seen at any one time and
place.

Sky hnoages Traced by the Ancients

Long before man began keeping récords, the
ancients thought they detected o relationship
nmong certain of our neighbor stars.  Some
appeared to be grouped together.  Moreover,
0 an imazinative eve, these groups seemed to
[irm outlines that resembled amimals and
humans, Gradunlly our remote forebears
evolved muny such fanciful assemblages—the
constellations—and  popilated the night sky
with legendary beasts, heroes, and gorls.

Today these spangled figures, though the
creation of @ superstitious ond antique age,
are heaven's guideposts, each representing. an
areg’ or division of the sky, Their rich lore
is u petrt of our heritage.

Strewn about the celestinl ennopy are 88
canstellations, which astronomers divide into
twn classifications, original and modern,

The 48 listed as original had all been de-
scribed, named, and recorded by the second
century A. D These are constellations visible
from the Northern Homisphere, which nue-
tured early civilization. The origin of most of
them f= Joft in man’s misty past. In the mod-

ern category are “down-under™ star groups,
constellations of the Southern Hemisphere that
could not be seen by the ancients and so were
compiled in relatively recent times,

All these stellar groupings. the storied and
the new, are included in the National Geo-
graphic Society’s MAP 0F THE HEAVENS, dis
tributed as a supplement with this issue of
the Magazine *

The map, a year in preparmation, comes at
u time when the advent of artificinl satellites
has stimulated man's interest n Lhe skies.
It presents on its reverse sude star charts for
both hemispheres and for each month, These
charts were designed by Dr. Donald H
Menzel, Director of the Harvired Cuolleme Oh-
servalory., Onpe need nol have previous ex-
perience 1n sky-watching to use ond enjoy
them. Accompanying instructions are simple
and conclse §

Notations on the front of the map help lo-
cate those brilliant but semetimes elusive ob-
jtcts. the planets Venus, Jupiter, Muars. and
Saturn. These bodies do not follow the gen-
eral movement of the stars bhut wander seem-
ingly erratic paths of their own.  The very
name, planet, 15 derived from a Greek word
meaning “wandering.”

Stars Wheel Around Celestial Polex

A npew recruit to stargazing will not have
pursued his hobby long before he appreciates
why an entire series of monthly charts s
essentin] in his guest. He will note that
some groups of stars gre visible on any good
viewing night and at any hour, Others journey
from an easterly direction and vanlsh beneath
the western horizon, and these groups do not
appear at all durig certain months.

But ihe siars are faithiul to us in their
fachion. The remsons for their conduct can
be readily grasped.

®* Members mav obtain additional copies of the new
war oF 1y meavess (and of oll standand maps
pubilished by The Society) by writing 1o the Mational
Geographic Sorlety, Washinton 6, 1, T Priees,
postpadd 1o nll countriez, 75¢ ench on pager: F1.50
on labre. Al rembtances payable in T, 5. fends

t Ser “The Heavens Above” by Dotiald H. Menzel,
Namioxar Gecnarmm Maoazse, July, 1943,
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We all know that the earth rotates on jts
agls,  Because of this toplike motion, the
stars seem to wheel about two fised points in
the sk, one in the Northern Hemisphere and
ooe in the Southern.  These celestinl poles
mark the aliznment of earth’s axis.

Folaris, the North Star, lies nt the end of
the Little Dipper's handle very near the north
celestial pole.  Therefore, to northern eves It
hangs motionless, while other stars circle It
like the lights of a giont Ferris wheel,

The constellations near Poluris, such s
Cassiopein, Cepheus, and Draco, may be hizgh
or low in the sky, but in northerly latitudes
thoy are always above the horizon.  They are
known as circumpaolar groups,  Other constel-
lations—though they too circle the North Star
—Are more distant from the pole, and so drop
below the horizon during a part of their
journey.

Southern Hemisphere Lucks Polar Siar

The location of Polaris 5 8 cosmic acci-
dent, but it greatly simplifies orientation in
northern skies. Tnfortunately the Southern
Hemisphere i3 not <o lucky: it lwks 4n axis
star to serve as pivold for its marching lights,

Once the viewer understonds why - some
stars rise pnd sef, he is ready for the next
step—why these same stars disappesr from
the picture book at certain periods.

Four little minutes are responsible,

Though our salur day wdds up to 24 hours.
one full turn of the enarth in reference to
any given star takes only about 23 hours and
56 minutes.  The explination lies in the fact
that the earth, while rotating, i also travel-
ing around the sun.  After a day's journey
through  space. we see the constellations in
shghtly different positions from those they
occupied the previous might.
stars have gained approsimately four minutes
in their transit of the sky.

So-slight o gain in time moy not séem’ ap-

precinble, but it adds up to a full 24 hours:

in the course of a year. As a result, many
familiar star groups at times are overhead
during davlight hours and cannot be seen.

The circumpolar constellntions also are ai-
fected. Though visible each night, their posi-
tinns change drastically with the passage of
months. The Big Bear, for example, i near
the zenith in March bt stands close to the
northern borizon in September.

If their latitudes permit, inexperienced star
wittchers should begin with TUrsa Major, the

in effecl, the

-I'ht' ‘."h':ttimm! '[i;:'rjgrﬂphfr ﬁ-fug;:;ﬁnc

celebrated Big Bear, eastest quarry of all. Tt
containg the Big Dipper: Two stars forming
the front of the Dipper's bowl puint to Molaris.
Diraco, the Dragon, alse is easy to find. It
eoils around the howl of the Little Dipper.

(0 all the copstellations in the heavens.
Cirion & conceded to be the most heantiful,
A fearless hunter, he carries a ciub. a lionskin,
and a sword. “Three bright stars stud his belt
Unfortunately this splendid huntsman is not
circumpolar; he I= at his fiery best during
the winter months (pages 813-5).

Une legend ties together hall o dozen of the
ancient constellations:  Cassiopeia, Cephens
Andromeda, Cetus, Perseus and Pegasus, All
art neighbwors, celestinlly speaking, and a tale
was woven to Ot this fact.

Vain Cassiopein, the mother of Andromeda.
boasted too loud and Jong about her own
beauty. This anmered the sen nymphs; so
the pod Peseidon  dispatched the monster
Cetus to ruvage the coast. Hoping to ape
prease Uiz evil creature. Andromeda’s father.
Cepheus, had his daughter chained to a rock.
Then the heroic Perseus appeared. He slow
the menster, married Andromeda, and whiskes)
her dway on the winged horse Pegnsus.

A modern discovery has enhanced the fame
of the lovely chained lndyv. If viewing comdi-
tions are flawless, you may see near Androm-
el s raght elbow a hazy dot of light. This is
the most distant object visible to the unaided
eye, the Andromeda Nebula, o spival galaxy
some 2000000 light-vears distant. It con-
tnins an estimated hundred billion suns.

The recently compléted Sky Atlss, a project
of the National Geographic Society and the
Califormin  Institute of Technology, charts
tens of thousands of such laxies. Astronn-
miers 4t Palomar Mountain photomeagped] the
heavens W a depth of a billion leht-vears,
expanding ktown space at least 25 times*

Stars Midrate in 4,000 Years

Though maest southern  constellations fall
in the modern category, some are of clazsical
arigin.  More than four thousand vears ago;
when these groups first were recognized, prb-
ably in ancieot Mesopotamin, they were visi-
ble from lutitudes farther north than they
are todav.  Sinde the earth rotates oo its
axis with a slow “wobble,” the celestinl poles

* See “Sky Survey Churts the Universe,” v Tr
Spragie Bowen, wnd " Exsplorng the Farthest, Reachis
of Space,” by Cleorer 0, Abell, Navmsar Grounarin
alaiarmse, Doceimbaeg, 1956,
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Bright Dyes Reveal Secrets of Canada Geese

Dyed-in-the-egg Goslings and Grown Honkers with Neckties Help
Scientists Improve the Lot of These Majestic Birds

By Joux asp Fraxg CralGHEAD

Witle Photographs by the Anthiors

day's bag into a checking <tation one
frosty November duy uand asked the
conservation officer for an explancition.

They dangled a pair of plump, grayish.
birown Canada geese.  Around each spakelike
throat was kootted a birilliant plastic necktie,
one Vellow, the other red.

Chie of the bunters shoved his cap hiick,
perplexed.  “T've shot plenty of geese.” he
saicl, “but these nre the first ones that come
wrapped for Christmas! ™

In time this report reached us at the Co-
aperative Wildlife Reésearch Unit ot Montana
state Umiversity.  Just the summer hefore,
we had knootted those markers on the same
geese—then two-month-old goslings.  Yellow
meant o Ygiel” red o “hoy' (page R28),

TWE:‘I Lafifed Iddabo hunters brought their

Colors Help Trace Goose Trovels

COwer the past five vears a score of us—in-
cluding Montana Fish and Game biologists
andd State University students—have pried into
the community life of the Great Basin Canada
souse (Bramta caradensis mofitts) in one of
the most intensive investigatians this splindicd
wateriow]l has ever undergone,

By injecting vegetnble dve into nedrly
hatched epps, we have produced goslings cal-
ored o slartling red, green, or blue (page 8217,

Our files are conmmedd with detailed “hiog-
raphies” of more thun 1000 goose nests, in-
cluding notes on the number of eggs lnid in
vach, the number hatched, and the goslings
thet survived to the flving stage,

These activities reflect an important pew
trend in bicd studv, a <hift from research on
the natural history of a species to the in-
umate study of a single population,

Colored neckhands and dyed poslings have
proved invaluable tools in following the daily,
sensonal, nnd anmual deings of goose society
in a typical nesting aren.  They have helped
tell us whether focks are increasine.  dwin-
dling, or just holding their own, and they
have revealed vital facts and principles on
which 1o manage wisely 4 magnificent, once-

threatened nantural resource for the enjoyment
of future Americans,

Rare is the buman pulse that fails to
quicken ot the spht and memorable sounrl
of o wedgeshaped Aight of Canada honkers.
toretelling spring and fall as surely as thawing
snows and yellowing leaves.  Generations of
hunters have helid this heavv-hodied, boldly
nirked fowl in hirhest esteem.

Trouts of Brante conadensis cannot help
but warm even the coldest scientific inguiry.,
Parents display a remarkable concern toward
their young—ar even toward those of ather
geese, ns my brother Frank and T siw demon-
strated one spring on the upper Snoke River
aof Wyoming.

Half a dozen times our looming vellow raft
frightened hours-old goclings out of their nests
into the Spake's fast-muoving waters.  Oxddly,
bt characteristically, a gosling separated from
its broodmates would “adopt™ the raft and
fnithfully follow us for miles,

Che, trwing to keep conbict with the rub-
ber boat, bobbed valisntly alongside through
surging currents. At timés i disappeared

The Anthors:

Natiopal Geopraphic mumbers first met Johe and
Frank Crafghead, twin naturalists, as vouthful fal-
coners in U Adventures with Blods of Prev,” July, 195
An Inalizn wouth of roval blood read the artlcle and
iviterd the suthors In owisit himg thelr experiences
webr diesmbed In YLife with an Indlian  Prince™
Fetyary, 1942

As Nuval officers In Worldl War IT the Cralghends
orpunized the Novy Samiival Land Training Pro-
pram, From their retpurkable experiment in emer-
geney subaistence amors the Kwajplein islands oume
"We Survive an o Poclfis Aoll," Januare, 1948,

Earning doctorates at the Universsity of Michiomm,
the hirothirs nevt wrote of thelr silventures secking
enre alpine fowers amid Wyoming's peaks In “Clend
Ginrdens v thy Tetons"” Jone, 1% amed elesoribed
thetr animal studies in the sime redon tn “Wilidlife
Adventuring {n Jackson Hole," Januare, (684,

Now A1 and ench the fathor of three children,
Frank i a wildlile liologist for the U, & Foppat
Service; and ol beads the U7, 5 Fish and Wildlife
Service's Cooperative Wildlife Ressarch Unit ar Mon-
tary State Pmivessity, Misoul
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Lanodi Geese, Sketched from a Blind, Find Winter Haven in a Maryland Warerfowl Refuge
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completely m a swirling eddy of the swiit
channel, popping mevitubly o the surface
like an indestructible vellow cork.

We skirted a gruvelly bar on which a pair
of nesting geese had lost their eges to lomsds
waters, As we walched, the pander raced
actoss the current. Teuming o broken wing
to draw us off. The female, finttened agdinst
the ground, called urgently, The gosling re-
sponded, and, as we drifted past. the goose
qlipped betwesn taft and orphan to berd the
voung adventurer ushaore,

It wns a cléar-cut case of kidnaping—for
protective custody.

Montuna Valley o Paradise for Gevse

These Snoke River studies Ted to more
intensive investigations in western Montana's
spectacular Flathead Valley, There 27-mile-
long Flathead Lake offers wscurity and nest-
ing zeclusion on many small shands. In late
spring, green shoreline meadows serve as brood
areas, providing succulent grasses. spike rush,
dandelion, pepperwort, and other goose deki-
ciacies.  Flowing from the lake's southern tip,
the swift Flathead River twists some 30 miles
throogh the valley, its craguy islets offering
haven for more breeding geese.

MNearly a month of air and ground census
ttking one spring revenled some 900 gecse in
the valley, about half of them nesting. the
remainder too voung. By the time the many
nesting pairs were located by intensive search
afoot and aflont, we had recorded more than
1200 eres. It wae on some ol these that my
co-wrrkers and T—including State biologist
[iwizht Stockstad and graduate student Mary
Geis—tried our first experiment.

To follow and record the movements of
paslings cduring the first few weeks of life,
we had to mark them somehow s we could
identify knuwn broods at o distance.  We
horrowed a trick that had been used snccess-
fully on common barnyard chicks but never,
to our knowledge, on wild geese: injecting
harmless dye directly into the eop,

Ar selected izsland nests thronghout the lake
we dyved our eges carefully leaving séveral in
efich clutch untouched to determine later 1f
dye afiected hatching success,

A few davs after treating our first nest we
returned to see the results. The parent gesse
Nishesd and cireled nervously ofishore, honk-
ing their protest at this secand intrusion.

Al six of the dull, gravish-white eges were
cracked. The shell and membrane of ane had

The National Geographic Magazine

boen chipped away, revealing o normal wet,
clammy gosfing within. Clentlyv visible ot the
tipy of its black beak was the esg tooth, used
to chisel its way to freedom,

An hour later two goslings were out, damp
down still clinging to their fragile bodies.
One lay on its side, too exhavsted to right
itsell. A wellowish, featherlss bulge  pro-
truded from its belly: the eite suc. laden with
pourishment, Within the next 24 to 48 hours
this swelling would gradually subside. Nature
provides well, and not until this <urvival ration
is pone does the wosling heein to feed.

When the April sun had dried the first
hatched soslings into fufiy. golden balls of
tdown, the other four lay in the nest, helpless,
wet—and bright searlet!

Sgon all six huddled  together, cheeping
no=ly.  Interestingly. no color harrier seemed
to exist. The dyed goslings themselves seemed
unayware of their difference.  But how would
the parents react?

Peerime through the spotting scope a1 day
Inter, Mary Geis reported the soose and van-
der leading n tiny Aotilla of {our red and two
vellow goslings around the far point of the
island. In all our ohservations, dyved ez
hatched as readily as ontreated ones, and
colored youmg were unhesitatingly nccepted
as members of o happy goose family.

Vigilant spying on our colored goslings dur-
ing the following wecks furnished answers Lo
many of our questions,  The voung left their
nests within 45 hours after hatching: their
first ohjective was to reach water. For some
families it was simple,  But others, where
shotes were steep and rocky, had to leap ofi
eight- and ten-foot precipices.  Muost hroods
traveled from two to ten miles o reach shal-
low water and green lokeside pastures, the
journey averaging about three days,

Ty Goslings: Srruggle to Water

Families generally chose the witer route.
A few groups, however, made overland excur-
sions of nearly three miles; others treltked
across A wooded  two-milewide  peninsuly,

We watched one briwed of eight Huify  five-
ounce goslings leave the nest ond make their
wiy by land. Fach fallen log in their path
loomed as a mountain: each font-deep de-
pression presented a vawaing chasm.

One tumbled into a siz<inch rocky erevice,
fighting desperntely for soveral minutes lLie-
fore it emerged,  Another struggled frantically
throueh an almest impenetralile. thorny thicket
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A To Salegoard Hidden Chicks,
a Coanny Honker Leads Watchers

i o Genuine II||.||-"|-|:-;J-:.".|:-||'-'|r_' Chinse

Furent peese olten foien a brokon wins
o draw bitruders from the pest

Fir, spruce, and pine josthine on the {ar
bhank o Wyvominhg's Saake River ¢revp up
the fanks of the Teton Kange.  The highesi
peak is V04 -toot Grand Teton, which
the clements have mawed to needle poind

= Hiolagist Drwight ':-I--.'u-r'nl bhagsts Tah
Hrosen for a peek mio 4 gondase nursery S
feet aloft inoa Flathend |.1II- ! ponderoan
frline I e freebop proved ol dangsioos
bo elimb : later sn oeria] moonmaissaney
revidded] four pors.  The fightless soaline
futiered (o earth unbuort If—rul._ 2 trnady
e piesl

* Frank Crsirchesd tallios soose oges on
the Snnke Rlver Durime & three-ving
study the outhorms cogntsd  the nember
laind, hatched. and destroved to determm s
i Ehe poass | IIII|Jr no wid oitectivels
reproducme [t 1- ing ffosdwaters {rom
||':| SRR, -I.:'Illl- AT L._rll,,!'||| rlr'.'l'u'-'|!
the honkers' degedliogt L
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el odfsprane, unabde 1 4y anti] msdsimme mirac ke of descent Wohat we saw bore oul
r fully the story told by the prints in the sand

An old rancher ince save me an explinn- ' Increase the number of =afe nestine
1 related solemnhy sites 1m0 the blathedd  Valley, our Resegrch

Hon: "1 v il M pen

“Them litle ones each grabs a big goose  Unit had pailed platforms hivh up in trees
leather, that curved kind off the back. and This proved suceessful, and we found that
'l-':l- {183 -!'il.'”:' divwn ke n heliw-copnias i nirmbe il .”_' Fr Ll |'-'-r:_|:!|'_' qm wag
A teee et sofrie 40 {ecl from Lhe ground were usine  thein.
taldd us the true story A previous visit hod i one of these platforms o eoose had
shown it held hve goose ezes, nearly batched.  recently hatched three eges.  As we watched
sormaliv the lake In -|'-|'-| il the [ese of thi she wlided {rom the nest to the water and
troe, but the low water level of early spwing  uttered a serjes of short, sonorous  honks
lutd exposid o broad expanse of fme, Heht Vmost Immeidiate I_'- Lhe three voshines lepoed
sandl bemedtn 1 into  =pac Fach failed itz stubby wings

Checking, one misty dawn, student Bob  duringz the descent, thus breaksng the fall

Brown and | discovered four tiny -||-51r|--:-| s Vi three looded unhurt o the wntet

in Lhe Siahil From each led harely visible ; :

AL TR SR S ke trnck inined  the Werntht Doubles in a Week

heavy web prints of an adult goose and Jed In carly summer we shifted operations (o

straight 1o the water. But where was the the brood arens—shallow hays fringed by Jush

impirint of the fifth eocline’s wale lencding? green lakeside meadows.,

Instegel, we lound = | Iy |..|||:-. ir'i||-:| (1 an Lro<lines grp |l|lll|-:.'.lII:- eqlers, thiar THES

n shorp stick jutting from the simd. For  tites matched only by their phenomen

this one the journey had ended before it Dégar growth.  Thev double their weight in th
It took three more VEArS O WALCIENET [ sl week of life, ond they grow at this rate

fore Lhvipht Stockstad and | wilness: the untyl the end of the fourth week




Brivht Dives Keveal Seorets ol

Lhark feathers bemin (o appear donmg Che
Afth amd =ixth weeks: now they seem trily
itly ducklings. Now, too. our dved poslings
Inse their colored down and become mdistin
puishnble toeir
AWK W

| howeh
I8 SLHE
can Tun nearly a8 fast as oo mah sl Swim js
well as their parenis.
Litll=
neatly as a shamp lown mowes

Hy early July the Flathead Valley goshngs
are well feathered v\ casund observer cannot
tell them 115 But at

noint i the lif nlure
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They fraze groodily
e rritiedl
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another of her myrind mysteries

adult birds besin to lose ther izt

A LM

The
[eathers while those of their offspring are stil
anly hali Thus, for three to fouw
wreeks, the entire poose population light
les=, vulnerable peks splety
in heavy shoreline vemetotion or open waler,

TTTIWTL,
[nstinctively 1

This stite of affati= unfortunate (o a wodoce

% & happy one jor a bwlogist.  Now he o

most readily trap, band, amnd mark bivds for
fture Klentincition

Lin the ."Ill-ﬁ'l' Hl onpe ol ll.':r' ITHHE |I|I;l||||||_'__-.

Canada Lese B27
o] areas we erectied o clroular wire-mesh
20 feet across anid three (et high
aboot 100
mio  Lhe

corril, ome
Wines Hared
vords aiong the shore and
shaping a large “V.

frouny  its | entrance

Wil TdeT

Flightless Birds Corralled by Boat

largest
I water-borne geese and goslings, grand-
Ielue
v e
ulder, wiser weese spun at the lnst mament el
literally ¢
men.  Spray flew as they alternntely ran oo
the water and dived under the boats, T
salely varids offshore

I four motorbonts we circled the
HoCK

willy herding them towarnd the trap
tantly the fock moved into the Corral

}._Lrgs_.] |"||_' ]i;‘ll_' of bontg amil shotatine

wriace
Finally we closed the gate on nearly 30 cap-
When student CGus Crusiafzson stepped
Into e Mightless hirds dodeed
and fluttered, futilely trying to clear the low

fenee

'
I |'.\.|'—

corral, Lhe

Sovinets ke o fleet of French taxwsahs, he
shouted with a grin over the panicky honking

Swiftly he netted one goose at a time: and
handied it to Bol whi determined 1ts
| Fwicht clamped a numberesd
its right fep, students Ralph
Stockstad and John Morri-
sont watrhed the bird, and
Mury Geis recorded the
data Soon ol the acduld
wepde—maearly half the tlock
—were banded and releised,

For an aluminom leg-
hand to tell 1ts slory ! i
must he
re-trapped o recovered
We knew
maty of our

Brown

SN hdipiel an

i i
LA R

wWEALlINE L
ifter death

that

™

(Caprured Geese Travel
froom Pen to Seale for
Banding and Weighmg
Flizhtiessness at maolting tme
expimsed this ock to catlure un
Pahloy Reservoir, Montunn.  Like

shepherdds driv g sheef, Do
in maotorbon

Rt ias Thie walel

prisis pnad stuacdends
Bristalenl the hind
into i

Here, in azsembile-line faahdon
the bilrls are

wire coTrnl

InkeEn wnthg 2 ||I||
prrtineedd Tor sex, leg
I aoedibier] Iy the
funnel, dnd finadb
FTHIMEAEERY
tlatn
Lhiiid may help pliseryve &

{1 1
relia=rid The
Vields basle propralstion
fundamentsl Eoowledge
]

crease the species






Bright Dves Reveal Secrets of Canada Geese

 “It's a Boy!" Savs the Red Neokrie
on Phis Wide-cved Gosling

To nudular-equipped conservatlpnists the plastle
peckband, Dstened with o faloner’s slip-prooi. knot,
pnnoundes a Dird's ege and ses sevieral hupdred yirds
away. Numberod alumimm lerhands (eft), when
rettrned 1o the U, S Fish and Wildlife Servive, yleld
viclushile daty Tor safegunrding our wild-Tow| herltage,

would not survive o full vear, for nature has
decreed p high tumover in waterfowl

The recovery of thowsands of leghunds—
cach stamped with 3 number anid the words,
“Write 1. 5. Fish & Wildlife Service, Wash-
ington, D. C."—&= most important.  When
returned  with full information; they tell us
how, when, and where our geese (and other
leinded birds, of course) die. Thus we may
tuke sleps to control excessive mortality and
predict how many peese can safely be taken
by hunting.

Nature, unfortunately, did not anticipate
the sutomatic shotgun or the current bordes
of enthusiastic waterfow] hunters.  Man can
and should harvest the surplus, but no more.
It he cuts intn the principal, soon there will
be no interest.  The aluminum hand helps
tell us whether our budpet balances.

But, to fathom the inner workings of a
population. we needed to know more than
metal leghunds could tell us. We had w be
able to recognize geese of known age and sex
while they were still free,

To murk our voung seese harmlessly and
permanently, we devised a soft loop of hall-
inch plustic tape to be knotted about the Bird’s
neck. Tried on captive geese. it had proved
harmless, durnble, and easlly seen by the un-
aitded eve at o considerable distance,

Now came ft= first test opn wild hookers,
Down our assembly line moved the goslings,
Fach was =exed, banded, weighed, and finally
decormnted with o necktie—yellow for  the
fernmle, red for the male. Next vear it would
be green and violet, then white and orange.

This, a4 vear and a bhalf Iater, it came nbout
that two puzzied hunters in Idaho bageed »

€« Goose-bander Grover Elgan Frees
n Gander Leg-marked for Life

Where 4 rogndop into n shorcling eomal = fme-
practical, Finthend Valley honkers In micuurmmie
molt are prrseed by motorhoal pnd scouped up with
a dip net ws they swrltee [rom a dive.  Geese fricine
(i pacnpe ¢in sehmerge at least three minuies, dive
5 feet, and swim 100 vards under water.

& MNaniimkl Megra)lhar s
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pir of geese Yalready wrapped for Chrest.
mas.”" Others were seen and reported in Ore.
gon, Washington, Nevada, and several as far
off a5 sputhern California,

These distant records were valued hits of
information. Bul a greater satisfaction came
one blustery spring day when the spotting
senpe showed us a pair of honkers setting up
housekeeping on an island m the Flathead
River. The goose wore a yellow plastic marker,
telling e what vears of feld observation hod
not revealisd: that at least some of our geese
nest ot two years of age.

Biologists have discovered that, like human
communities, goose communities have  tradi-
tions. One tradition 5 established because
the posling becomes attached to the surmound-
ing< jt perceives during the first few months
of life; This particular area is firmly “im-
printed” on each bird.  Influenced by this
imprint when nesting time arrives, geese re-
turn vear after yvear to the area of their birth.

This behavior has an important bearing on
survival. 1t means thai when too many geese
are annually harvested from the population
of any hreeding ground, the number that will
instinctively return there to nest s reduced,

Thus a decling in the number of nesting
geese o o given area warns that the popual-
tion is on the downgrade. Unless carefully
managed, they will eventually disappear, as
nlready has happened in =0 many areas,

New Colony Thrives as Young Return

Conversely, this characteristic has a useful
application. Geese can be transplanted to an
nrea which formerly had none. and their off-
spring will become established and return each
vear to nest,  In time a new nesting popula-
ton builds up where previously none existed,

Muany consider the Cannda goose o wary,
intelligent bird. Hunters. particularly. have a
way of exaggerating the honker’s know-how
Actpally, the crow and the raven. those clever
bluck bandits of the bird world, cin and fre-
fuently o outsmart the Canada goose,

When leaving their nest to feed, peese usu-
olly cover their eggs with o matted cuilt of
eray down-—an intelligent camouflage precau-
tinn, it appears.  Yet they sipnal their inten-
tion of taking fight by posturing and calling,
and their departure is as noisy a8 o jet take-
off. Ravens ussociate this behavior with food.

Cine morninz on the Soake Kiver Fronk and
I watched a riven attracted just this way

When the geese had left, the raven flew in






2+ Mother Turns Eggs as Her First-born Watches

Epp rolling distrileites warmth apd peevents the mémbirane
from sticking to toc shiédl  Leaving-the nest to fecd; the goos
LBlankets her eres wlth dowp 1o sosrd sewdn=t pold and eon-
ceil them from prediitors

d=Week:old poshnesd pesl therr oouotic =kl under parents'
woitchial eves, Habvy owede (el thomselves, swidm, and dive
rxpertly whin they st touch water,  Adolts’ sk ip difcull
(i elitingidsh even sl this rampe. Bird at left, with boavies
hody and thicker neck, appsars 1o be the male.

* Lower:  John Crolghead imapects o sleepyv-eved  hyood

recenttly hatchedl,. Thelr mother budlt the mest by seoomine
ol 6 hobow and lining M Grsd with debres angd then with

down plucked from ber bresst

w A podse [emdds her young ta fhe anfedy of water, Enormous
appetite, gratified by lush pesturnge, dodbies 2 posling's weticht
in & week
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low gnd effortlessly, methodically combing the
pravel bar. A wisp ol loose down ciueht his
He wheelea instantly and dropped  be-
Betore we could intervene, an

|'_'|,'1'
sidee the nest
cow had en punctured and dmined

L_huit

predalory ravens and spring

thint
wien

aerointed] Lo

smake River stuilies: indicated
Hooding.
washed nests and eggs away
the loss of on ||u||-r'I!'|| goaling of EYETY fioiT,

Phe fAooding we could alleviate; ow
helped lead the Burenn of Reclamuibion o
redlate levels on the Snake
the breeding sensopn.  But we don’t ver know
how 1o #lop ravens from stealing pops

such predation. 1
clent, doesn't alarm s

. gy B
wiles lurme

wgh spesctacular Wil eff.
A podse cannol out-
wil n raven. bot nature has endiwed her with
an effective delense: the nbibty to lay o large
cliutch of egos, and often 1o re-pnest when the
fir=t pltempt fails

Saome peese will iy as many a3 len eogs,
|J|'-'-:r|_

T EEE |-||!||:|.||i|||; will

anid the averhize s hve nredators.
and desertion

Mianage Lo |'.il|l hamn

Hioe] =,
averige of three zoslings
for every nestine pair,

Even thi=s was nat enough 20 to 30 years
wateriowl depression™ cust its
[het drourht. un-

IHEsSLLOE

'J".'{'t'i]'l i'.il:l-_ shrank locks of ol '-'.' :I'I|r| Erese

ithie, whin o
pal]l over North America
controllied droinoee of

rmaErshies, o

| hie MNaitional '[ul'-:l:g:':lgllli.._ Muaganeme

Lo fraction of their lormer teeminge millinns,

Vignrous action by the U, S, Fish and Wild-
e service; the Canadinn Govermment, and
State and private ormnizations bas saved o
walerfowl heritage from going the way ai
the heath hen.  Rep-

refuge and

the prairie chicken o
ulntedl hunting
marsh building

drainape control
and research have
gone much o restore flocks 1o safer levels,
Fheir numbers and possthly
even tripled, since the mid-1930's

In o few months the snow-blinketed Flat-
hoad Valley will stic to an unséen, unheird
signnl as the winterine flocks disbond and
hegin nesting.  Omnce again we will be Luss
It 15 ne

L IJ I"ll' |'--|. o

ve dlouhled

banding, dyveine, countine. witching
!*II:'I.'.” rEgsslrance Lo 1::||;.'.5_' |i:1.|.r |'_|-.i:!| Yo r e
of Amenci's millions of
realize that our strange activities have g vital
[ paase

Chat change is typifed by a veteran Mon-
tana goose hunter we had
the vallev for several vears during our fall
He made Little effort to con
ceal his amused .-|-'.:-||[J|'|-||'| over our chilly tnsk.

Une altemoon List year, however, he stopperd
L hand me

‘Found this Ve '.:_r-r|,_!_f. G oa wioose |
two miles up the lake” he
Uhoupht it maeht help with vour countin

sPOTLsIen . Come o

IIL‘I"I' miceline In

Censis laking

i meEtal leohand
"II.I.I'!

anid.

a bl

Parents Esgort a Convoy of Goslings; Necks Droop at Danger’s Approach




Bringing Old Testament Times to lLafe

833

.lthLulug_rlsta Conibine Scientific Methods with Shrewd Deduction

to Paint an

By G, EfxNesT

the most progress in'the world today
are nuclesr physics and Palestinion
archeology,”

Behind this startling decluration by Dr.
Willimin F. Alliright of the Johns Hopkins Uni-
versity, one of the great scholars of our cen-
tury, lies the fact that in our time archeolo-
gists have rediscovered the Near Fast. Their
trowels have unearthed the ruins of ancient
civilizations whose named ring thrillingly in
the ear—Assyrin, Habyvlonin, and Ur of the
Chitldees.®  Suech Biblicnl sites: a8 Jericho,
Hazor. Tirzah, Shechem, and Gibeon are
giving up their secrets.

Theze extavations huive shed o hrilliant new
light on the wandering herdsmen who gave
the world three of its grent fniths— Judaism,
{ hristinnity, and Islam—as well ns its most
influentinl relipious document, the Bible,

Ruins Helleet an Adle ol Vielence

More than 20 vears ago | recelved my first
taste of Palestinian archeology at the Biblicnl
city of Bethel, in what is now the Kingdom of
Jordan, T was o voung student then. working
under Dr. Albright's direction,

We lived for two and & half months in tenls
pitched in a fig orchard. slept on beds with
e muny homps o a herd of dromodaries,
went an breakfnst-food dietz to avmd the con-
coctions of the mative camp cook, and drank
boiled water.  But even these acts of iron self-
discipline falled 1o save us from dveentery,

Nonetheless, our excavation in Bethel went
forward: digging had scarcely begun when
walls appered beneath the surfnce, Dhur ela-
tion gt findine mere masanry hafiled the Arab
Lindowners, who were unshakable in their con-
viction that we were after eold But the
Israclites who had lived here 3000  years
ago were desperately poor; their ruins bhoast
no glittering statues, no jeweled sarcophagi.

As the first novelty wore off. 1 began o
ahure the Arahs’ baffterient. The uninitinted
student—such o=z T was—éan fmd little ex-
citement in a jumble of toppled stones from
an impoverished Tsraelite home, The hore-
dom 1= compounded when, after voo plan,
photograph, and remove the stones, vou find

i OF ALL SCIEXNCES, the two makimg

Ever-clearer Picture of Life in Biblical Days

WericaT, Pr.D.

immediately below them apnother confused
jumble like the hrst,

Yet, oddly. it wns this very reiteration of
ruin, the monptonous successinn of devasta-
tion., rebuilding, and fresh devastation, that
eventually gave me a stirving ingizht into the
birth throes of our relivious heritage. For
here was stark evidence of an age of anremit-
ting violence, pillage, and sudden death.

Stone Statue Ulnlocks a Mystery

Virtually every generation saw its homes
sacked and burned by invading armies.  Haod
we lived then, [ think we would have prayved
us fervently us the Biblical psalmist, though
pechaps without his depth and beauty:

In thee, O Lord. do 1 put my trust; let
me never be ashamed: deliver me in
thy rightesusness. ., .

My times are in thy hand: deliver me
fram the hand of mine ememies, and
from them that persecute me.

Psalms 31:1, 15

At about the time | was receiving my in-
itintion at Hethel, 8 group of Bedouin grave-
digeers in eastern Svrin unearthed a stone
statge. This fortunate turn of o spade pro-
vided a major key toa mystery that bad long
vexed students of the (Nd Testament: “Whao
weere the patrinrchs, the forefathers of the
Lsraelites, amd whence did they come?"

For when a French expedition followed up

® Ser Evervilay Lifr In Ancient Timer, a 355-page
ook with 120 illustrativns in color, published by the
Natinnal Geographic Society, Waslongton 6, 1k ©
eEO0. U S fomds.  Pestpald

The Author

Since recelving his Doctorate of Philosophy from
the. Johna Hopkins University In 1937, G Emest
Wrizht of Chicapa's McCormick Theological Semi-
mary' has been (ntimditely jdentified swith Palestimian
archinldegy. Last summer, a= Archeological [Hrector
of the Dieew University -MoConnick excavations ol
the sie of ancent Shechem, be lid the hrgest Amerd-
ran eapedition to the Holy Land in the past 30 vears,

Dir. Wright edits The Biblical Arckaeologhif, & grab-
Hcation ol the Amerdcan Schools of Oriental Resenech,
atil Is w poist Flebd Secretary of that nstitution. He
I the author of Biblical Archaealogy and a co-suthor
of The Wesdminpler Hivtorical Atlay 1o the Bible.



Viotaries of an LUnknown Deity Danee: in a8 Jordan Valley Shrine
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CGhassulian People Call to Mind Pucbhlo Indians of the Souwthwestiern United States

qrs b e Abraham, the Hebréw' nomad, beft his ha
i, Their collure Nourisbed when {he

WVing Im remarkalily ot
tobime] dpvwhere
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the Bedouin find by excavaling on the spot,
they discovered the ancient city of Mari
buried under the shifting =inds of centuties.
This =eat of empire had Aourished from some
time in the third pre-Cheistian  millonnium
until about 1700 B. C., when it was suob-
jugnted by Hammurabi, king of Babylon.

In the palice of the kings of Muari, 2 mam-
math 300-room edifice covering seven acres,
the French party found more thon 20,000
tablets inscribed with cuneiform writing.
Names of long-vanished porth Mesopotaminn
towns preserved on these and related tabilets
—Nakhur, Til Turakhi, Sarugi, Phalgms—
bore an ancanny resemblance to the kinsmen
of Abrabam meéntioned in the Book of Genesis
—Mahor, Terah, Serug, and Peleg. Also
prominently mentioned was the city of Hiran,
which Genesis treats as the traditional home
of the patrinrchs.

Amorites Invade the Fertile Cresecent

We know that about 2000 B. C. Semitic
nomads, called Amoerites in the Old Testament,
fought their way into the highly civilized Fer-
tile Crescent—1the semicircle of arable land
arching from Palestine to the Persian Guli—
in one of history’s first recorded “barbarian”™
invasions {(map, pages §538-9),

We also know that Haran was an Amorite
center it the time the patriarchs were there
In addition, the Biblical names Abrmham and

The National Geographic Magazine

Jacob have their Amorite counterparts in
Abamram and Jacob-el The Mari tablets
alen refer repeatedly 1o a troublesome tribe
of Benjaminites,

In the light of this evidence, scholars
now assume that the Biblical names: of
Abraham’s kinsmen were actually patrinrchal
clan names, either applied by the Semitic
people to towns they founded or borrowed
by them from cities seized during the 2000
B. C. invasion.

Patriarchs Lived Like Modern Bedouwin

Eventually the founding fathers moved
south from Haran into the hill country of
Malestine. Here, during the early part of
the second millennium B, C.. thev followed
the timeless pattern of nomadic life.  Cattle
and flocks of sheep and gonts furnished them
with food, clothing, and shelter. They slept
in gaat-hair tents and migrated with the seqs-
sons and the pasturage. The donkey was
their principal beast of burden. Occasionally
they quarreled with other groups over land
and water rights

A painting in the tomb of an Egyptian
nobleman at Heni Hasan, dating from about
1890 B. C., depicts a clan of Semitic nomads
from Palestine. Some of the men wear only a
kiltlike skirt of brightly patterned wool: most
of the other men and women wear elaborate,
colorful tunics fastensd aeross one shoulder,

EW artists know the Holv Land as well

as Hewry |, Soulen: By camel, by car, and
afool he his visited and ehetched most of the
places immuorialized in Scrpture

=outlen devoloped a sinkng technique for
captoring the vivid colors and shifting moods
of the Holy Land. Using 150 pastel cruyons
af his own mantfacture, be moade hundreds of
an-thespot shetches on aandpoper,  Why sand-
paper?  Becouse its rough sarfoce cawmeht the
beoeid, deep tones of his cravons better than
any other medium.  Constant reletence Lo this
“catalogue of colors” enahled him 1o infme his
canvases with all the brilliant hwes of the
Palestiniin spectrum.

The artist studied countless archeological re-
prorte, a3 wiell as the actual pettery, ornaments,
and other artificts brought (o Jight by exca-
vators  For example, in the representation of
Gipdeon’s roul of the Midianites on page 250,
Soulen derived the costumes of the lsoielite
soldiers fram an ivory carving of just such o

How the Paintings Were Made

soldier of 3,000 years ago found in the ruins
of ancient Megiddo, Gideon's sword is taken
from an orlginal in the Palestine Archacologi-
cal Museogm,

To portray the fumishine=s of King Duavid's
palace (page 556), Soulen copied a table shown
on the surcophagus of King Ahirnm of Byhlos,
n near-contemporary of David, An eighth-
century B, C. busalt relief now in lstanbul’s
Museom of the Ancient Orient (urnished the
detatli of the dhariots at Megiddo (page %60

In Soulen’s portrval of the meeting between
King Solemon and the Queen of Sheba (puge
8421, Solomon’s throne follows the description
in T Kings 10:18-20, and alin’ incorporates
tlements of o roval theone carved on o Megidda
vory.  The colerful fricze decomting the pol-
ace wall is based upon actusl Egvptian pletures
af Palestimams diring Biblical times

The fadt that the artist himself has Hved
with Bedouin nomnds lends speclal realism to
the tents pictured po the opposite page.
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leaving the other bare (page 843). Their bag-
gage is strapped on the backs of donkevs, and
the men carry spears, bows, and throwing
sticks. One carriez a lvre, indicating that
music was populer ameng the nomuds.

Still another Fgyptian source, an adven-
ture story of 39 centuries ago, offers us o
fascinating glimpse into the patriarchal way of
life during this perfod. A courtier named
Sinuhe had to fee Egvpt and took refuge “in
the East” with a chieftiin much like Abira-
ham or Jacoh.

“It was a gootl land.” wrote Sinube, “Figs
were in t, and prapes, It had more wine
than witer. Plentiful was its hdney, abundant
its ofives. Every [kind of] fruit was on its
trees.  Barley was there, and emmer. There
was noo limit to any  [kind of] cattle. . ..
Bread wns made for me as daily [are. wine
a5 - daily  provigion, cooked meat aod  roast
fowl, beside the wild heasts of the desert,
for they humted for me and laid before me,
beside the catch of my |own| hounds.™

Genesis affers only one detailed life his
tory of n Hebrew patricircb—the story of
Joseph. The favorite son of Jacob, Joseph
was <old into slavery by his jealous brothers
and taken to Egypt. There he {ound favor
with the Pharach, roce to hecome prime min-
ister, and later saved his family from the
ravages of a Palestinian fomine (page 837).

Slaves Often Becume Court Favornies

The muthenticity of the Egyptian local
color in the story of Joseph has been cormob-
orated to g startling degree by archeological
evidence. For example, Joseph's first success
in Egypt came¢ when Potiphar; the captain of
the guard. made him “overseet over his house,”
Egvptian records show that such an office
actually did exist in the houses of great nobles,
Two other titles mentioned in Genesis, “"chief
of the butlers” and “chief of the hakirs."
alzo occur in Epyptinn inmscriplions.

Furthermore, a study of ancient Ezvipluin
officials revenls that it was not uncommon for
slaves to become court favorites amd rise to

HiH

Historical names are shown
inthis type:Philistia
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Joseph, a formér ilave, became prime
m miruater of Egypt during this tim.

33

(COPPER ANDSTONE)

Diead Sea Scralls found (1047-1955),
STEEL AGE . .
Tramsiation of Behistun Rock inscriptions
ity (ram wnlacked secrets of Assyrmn and
Babylonian literature (1847).  Dcovery
of Xpsetts Stone furnished tg
Egyptian hiwraglyphics {1199],

Fall of Jerysalem to Saladin,
sultan of Egypt (LiF7).

Crinaders capture Jerusialem (1099).

Jerusatem fell to Maslems {837),

Esttern Roman Erpire under Con-

stanting adopted Christianity (330

Copricil of Nicara (325)al firmed béliet in

divimity of Jesus, thus defiming batic
doctrine of Cheistrnily.

Jerusglemn destroyed by Momans {70,
Crucifcion of Christ

OF CHRIST

Exsere community of the New
Covernant began (150-10a).
Transiatmn of OMd Taatament inte
Greek began (275],
Return of Jews from Babylon (528).
Fail of Jerwialam, beginning of
Babylanian captivit (547
Assyrians comquered Palectine (745-32),
Ezion-geber copper smelter [Apog).
First kings of (rael = Saul, David, and
alamon [I020-322).
Philistines cccuprod coast o
Palestrne 1175,
Iraelitzs, under Joshua, invaded
Palentime (25012000
Muoses led lrrselitey from
israplited entered Lamvd of Goshen and
remamed there from about 1700-1300.

Hykyns conguered Egypt.

Journeys of the Patriarchs (2000~
Time af Abraham (2000-1800/,
Amarites invaded Fertile Crescent,

Mari thrlved in zastern Syria

From J000 Lo ITOD.

Pyramds of Eqypl.
First Egyplisn irvanions of
Canain [2800-2400),

pt (e 1300).

positions of power. Joseph's case s also
helped by the fuct that the maiority of schol-
ars believe his career may be daled durnng
the: period of Hyksos domination. These
Asian imvaders conquered Egypl about 1700
B, C. and occupied the throne for some 130
yveuars. Themselves nlien -in the land, the
Hyksos Pharaohs might logically have pres
ferred fellow Asians in posts of responsibality.

tApiru' Seized for Wortime Work

The entry into Egyvpt of the patrinrchal
family also correspands with Known custom,
for Eeoyptian archeologicn] sources indicate
that from time immemorial Asinn nomoads had
been permitted to cross the border in times
ﬂr {ltTFll-I'lf'r

When the lean velars had ended, Joseph's
brothers remained in Egypt's Nile Delta, in
Lirid Just west of the present-day Suer Canal
There they settlerd with other Aginn Hedouin.

The Feyptions called such strangers in their
midst by wvirious names. Chne wias ‘Apind,
which i= related to the word Hebrew,

Abaut 1300 B, C. the Pharioh Rameses 11
planned o new campaign agninst Palestine ane
Svrin. To support the offensive, he com-
menced] building a3 base in the eastern delta.
The "Apiry were a ready source of cheap
labar, and the Pharaoh forced numbers of
them into virtunl state slavery.

When the burden grew intolerable, the de-
svendants of Jacob struck out for freedom.
Under Moses—whaose name, curipusly enough,
iz Eevptian, related to Rameses nnd Thutmose

K39

Black Sea o .

Linification of Egypt, First - ) s e s . R s

Dynasty. First great urban de- H{- - Y s de:”_?- udﬂ“m*.

""'I“F*“"|I-B'5§‘-””W£J“"":IT - l- #ﬁ.ﬁﬂ S ) U.S;Eﬁn:' —

itate syatetimt, Syria-Falestine. H'E_ﬁ-tlﬁ'—',]* o e ? < _‘:. |

City of A (3250-2200). : a1 | ut_ _:_I']t__i K E = I i - M
: n a o a . il

Ancient pictiire writing develop-
#d in MesopotamialI500-3000L ] .
Ehassulian people in Palestine.

Halaf painted pottery culture in
northern Mesopotama,

First pothery appedred, _
JE L aiGebel M
. . o - UES
Jericho flaurishing a oidest  |E G g
known fortofied Lown. - Y P T Hasan Mled

( Thebes.  Sen




f Irl'.l Jl‘Hl'l-'-'ll-'l'l 'L!Iflirlllll -"|'-'rr|'l|;'-' i |".'I|'|'

The prophets words about the Habvionban
inirodicered the hlitzkriesr i 1l [Tl century 1S
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—ithey shook off Pharaoh’s yoke and made an
epie march to a sucréd mountain in the cragey
wiastes of the Sims peninsula, there o be
molderd into a nation under one Gul.*

Fortunately, archealogy enables us to re-
comstruct much of the story of the Exodus
with a hich depree of confidence. But locat-
ing Mount Sinai is an archeological probilem
that may never be satisfactorily solved.

Yet evidence favors the traditional location
in the Sinni peninsuly, which the awthor ‘has
usedd g8 hi= model. 1t 15 so far off the bedten
track that one can hardly imagine filth-cen-
tury Christians inventing it at 4 time when
the pilgrim traffic was being encournged nnid
accessibility was o prime factor in pinpoint-
ing holy sites,

To see “that great amel terrible wilderness"
of Sipal 5 w wonder how the Fsmaelites ever
survived their march throush its harsh deso-
lation.  And, almost avtomatically. one hurks
back to the manna provided by God when
lood wits starce.  The Book of Exodus de-
srribes it a8 "a small round thing, as small o<
the hoar frost on the eround™ (16:14),

Manna Traced to Desert Inseets

Cmce agnin we find a Bibde story buttressed
bw solid fact, for the miracle of the manna
from heaven recurs annually in Sinat.  Every
summer without fall, white droplets of a sweet
and nourishing substance appenr mysterioasly
on the bushes. At peak season a mon can
gather more than two pounds of it a day,

Im 1927 a zoalozist of Jeru=alem's Hebrew
University, Professor T, 8. Bodenheimer, jour-
neved to thée Sinm peninsula in quest of the
secret of manne.  His trained eye guickly un-
raveled the mystery: the little honevdew drops
are given off by seale insecte,

These tiny creatures suck up plant sape
which. while pisir in the nitrogen the insects
requare to halanee their metabolism. are rich
in carbobvdrtes, Using the nitrogen, they

excrete the excess sap as sweet drops,  Fvap-
aration guickly converts: the liguid into a
sticky solid,

To this day, manna is i favorite confectinn
in the Near East. The most famous variety
comes from Kuordistan, and vondors hawk
cikes of it on the streets of Baghdud under
the name of maw.

Markab Reminiscent of Biblical Ark

The climax of the lsraelites' wandering
through the Sinal desert came at the saered
mount, where, according to Hebrew tradition,
a new nation was horm,  There the people re-
ceived their lws and erected two of the cens
tral objects of their religious life—the Ark
of the Covenant and the Tabernacle, or tent
shrine.

Archeologists know that such portable tent
shrines were relatively common among the
ancrent Bedouwin.  For example, o relief {rom
the Roman peciod, found at Palmyra in cen-
trul Syria. shows a cimel bearing upon its
back a small sacred tent,

Vestiges have also survived into modern
times. The Ruwalla Bedouin, who wander the
Syrien Desert, possess a strange  feather-
decked structure of wooden poles (page 864).
This js the Moarkab, the Ark of Ishmael.
which to this day is the tribal standard of
the Ruwalli, For penerations, whenever the
tritwe hos moved as a buwdy, the Markab has
been filaced on a camel to lead the misration,

The Markah is strikingly reminiscent of the
Ark of the Covennnt which led the early lsra-
elites in war and migrition, Numbers (10:35)
tells wss “And it came to pas, when the urk
soil forwird, that Moses said, Rise up, Lord,
and let thine enemics be seattersd: and et
them that hate thee flee before thee”

From the hardships of the wilderness, the

*Sor “Sinal Sheds New Licht on the Bible™ by
Henrr Flelld, Naviowan Guooesrmoo Maoanise De-
cermber, 045
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Amorite Nomads of Abrabham’s Time Bring Fye Shadow 1w a Court of Edypt

Pal=tlite for centunes was a hohway of conguesil
il eommeioe between Asin gnd Adcea, but ths pios-
toral peoples kept fow records. ' We woull Enow com-
paratbvely Hitde: about this anclent bnd were it not
lor the CHd Testament and o multitude of records
[fom mekehboring emipdees,.  Temple sl bomb deco-
tililets from Egypt. Mesopotamis,
and Habvlen vy fany i chue

The wiill of an Feyvptizn oable's tomb at Bend
Hazan Bears this revenling picture of a Newr Esstern
clup of the 1%h century B, C, Hivropghphics explaiin

rablms anel ey

that the visdors came to trade anfimony, 40 T7e cod-
miakke priked by ihe Eevpllans

Linen =kirts of the two Foplian officinls {richt)
and the vy woolen tunles of the Bedouln reappenr in
thie plilpting of Jacol: on page 887, Wieapans wre
Phrowine sticks, and javeldns; ther muasical in-
strument s & lyre. the Bibiloa) Bellwe ear-
Fied Tiw the two @anes show that the Semitia trtheirnsn
wore metilvrprkers as well s herdaehad

The whale abieau calls 1o mind the deserption
of Lamech's family jn Genesds 4.16-22,
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v Foreign Captives Parade in Rope Fetters Before an Egyptian Pharaoh

This dotatl of a roek rarving on ithe mortunry
temple of Rameses 1L nenr Thebes shows features
and deess of foiir peoples conduered by Egvpt in the
Ptk eemtury B, C,  Left o rleght. a Ldbwan trom the

desert: 0 bearded Semilte (rom Svria or Pabestine: a
Hittite from Asa Minoe, one ol the Seq Peaple o
the Avgesnp—obably o Philfistine [ike thoss aon
s wml anather Semifte
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“Make Thee Twe Frampers of Silver ... for the Calling of the Assembly”—Numbers 102

Fleving (rom Egypt, the Children af Taracl encamped] for @ year at the foor of Moont Sinsi, o6 whoee helirhts
Muasgs recetved the Commanidmenls.  Here dbe sruelite lewder calls his people togvthor at the Tahermmile, buoilt
eapecinlly o house the Ark of the Covensnt. Priests svithin the courtvisd hurn offécdnes on the altar and poslorm
sacted ablotiohs o a loree metal liver., Sinal b the modern Geliel Muss, Moont ol Mioses




Bringing Old Testament Times to Life

new nation of Israel -armed with a divige
covenant—emerged into the rich and civilized
land of Canaan. Most scholars agree that
they arrived during the 153th century.

In any case we know that by about 1220
B. . the Israelites were already established
in Palestine and had tasted defeat a the
hands of their former masters, for at that
time Pharaoh Merneptah erected o monumen-
tul stone: commemorating: his  victones o
Palestine. Upon it in the carlicst known
reference 1o Israel outside the Bible, Mer-
neptah bhoasts:

The people of Tsrael is desolate,
It has no offspring:

Palestine has hecome
A widow for’ Egvpl.

At first, however, the Ismelites were highly
successful,  Relving heavily upon  surprise,
they procesded to attack the fortifed cities
which, to their unsophisticated eves, seemed
“walled up to heaven." And inside the walls
flonrished the Canaanites, a peaple skilled in
arts, in crpfts, and in warfire,

Even those who know little about the Bible
have heard how Joshun "6t de Battle of
Jericho™ and won for his people the land of
milk amd honey promised by the Lord, And
archeology has now found evidence of Tsrael's
conguest of o number of Palestinian city-stutes
between 1250 nnd 1200 B, C.

Investigations at the site of Jeriche itself,
however, have been inconclusive.  Sifting the
findings of several expeditions, we know only
that Jericho was already a thriving city about
5000 B. C., in the dimness of the Neolithic
period.®  Ierhaps 0 Joshua's time Jericho
was already an uninhabited tell, or mound
of ruins; ar perhaps the centuries have merely
eroded all signs of the Istaclite victory.

@A Desolation unto This Day™

According to the Bible, Joshoa's next con-
quest was Al a city in the hills north of
Jerusalern.  Perhaps never has o more suc-
cinct description been given of the common
fate of the nncient Enst's civiligations than
that in Joshus 8:28: “And Joshun burnt Ai,
and made it an heap for ever, even a desolation
unto this day.”

A French expedition excavated Al between
1033 and 1935, While it proved to be an
important city, with one of the finest temples
in pre-Roman Polestine, ifs date was Early
Bronze Ape (about 3250-2400 B. C.). By
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the time of the Israclite imvasion, it had long
been an abandoned ruin.  Therefore it could
nol have bern destroved by Joshua's warriors.

But our dig at neighboring Bethel, only
one and a hall miles away, provided a. yital
clug to the true story of this part of the
Israelite conquest.  Stripping away layer after
laver of ruins, we worked our way throogh
the period of the Judges and on back past
the: vear 1200 H. (.

Stieldenly we encountered evidence of a mg-
g, all-consuming fire. Well-built homes had
beon destroved to their oundations:  Above
themy and in them was charcoal debris, in
places at least five (eet deep.

Thiz had been no casunl raid: someone in
the tith century B, C. had purposefully
burped and demolished the city, And it was
obvious that a new people haod sertled on the
ruins, a rude; unskilled people who did pot
know the refinements of their predecessors
und were perhips oo poor to care.

lsraclite Conguest Dated

Further digging disclosed that Bethe]l was
founded in the eurlv Bronee Age, about the
time Al was destroyed. How are we (o inlee-
priet this Aoding? 1t seems obvious that
Bethel. as Al's replacement in the area, was
the city that Joshua actoally did conguer.
Hut the invading luraelites settled in Bethel's
ruins amd soon hid the signs of destruction.

(n the other hand, the older ruin near by
was very muoch in evidence, Tt ownes only
natural that, in the oral tradition that under-
lies the Bible, the scene of the conguest
gradually shifted from the rebuilt settlement
to the imposing tell. It is also significant
that in Hebrew the word A1 means “the rnn.”

Has the same thing happened ut Jericho?
Did its roins attract the congquest tradition
from another site In the area? At this mo-
ment we simply do not know, Hut, since
archeologists have found ample evidence of
terrible destruction and rapid resettlement by
F3th-century invaders at other sites—notably
Lachizh, Exlon, and Debir—it s sife to con-
cliade that an Israelite conguest actually oc-
curred and s reasonahly well doted.

In the fall of 1956 and again lust summer |
encountersd further evidence of Joshua's work

® Spe. b the NaTtmosar Groowsrsse Macariee:
“_rturrir.l:m Gives Upo lis Secrelsy” By Kathleen M.
Kenvon and A, Doogln Tushingtuem, December, 1953 5
"Hoshemtte lordin, Arah Heartland,™ by Tohn Scos
field, Dweemiber, 19325 and "The Ghosts of Jericha,”
by James L, Kelso, Tiecember, 14951,
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“MHaste Thee, and Cowie: for the Pkilistines Haoe Inoaded the Land”™—1 Samucl 23:27

gt 1178 H, T the seagoing Philbtites swarméel down from the Ooreek llands, stnebed Fevpt, snd setred

UCannan’s och cosstal plam  Carvines inm oan Egvptian temple picture therr goose-billod barks. A mamdature Viking
shilfi, which pesemililes the Philiatine vesaels, also sicrviid the artist a8 6 moddel
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Harriee by the Thillstines for nearhe Dwo centuties dutlg the pemod of the adges e ernalite irbes finally
airted mder a kng-io throw o thetr tormentors.  (nldy then @l e Hebrews wrest from ther encmies tie pehloesly
ruarded seervl of making lron ool and W i ji i s Palestine tokes {ts name from th




'.'.'|:|=_F' J l..";—-1||.'-'! |."_'|| =ite of
ancient Hiear, north ol
the Sea of (salilie, Thier
the James A, de Roth-

schild Expedition of He-
lirew  Linjversity in Jeru-
sAalem woas excavating
under the direction ol
Cvermn, Yoroael Y oadin

Former Chief of Stafi
af the lsmel Army amd
s  leading =trateid=t in
thie 1948 war with thie
Arab states, Yadin pul
aside i brillisnt military
career 1o parsue his Grst
love, archeology, The
place where he chose (o
dir wis one of the ereaiest
cil1es of ancrenit Palestine
[eleed, the Hible =ay
that in Joshua's time
Hiuzor was the chief clity
ol the north il Lhe |l||-I_'.
one 1n Galilee that he de
sErwy el

Investipating  the 25-
acre mound where the
tortified oty hnd once
stood, Yadins expedition
o uniarthedd smmdirtant
provincind huildines of the
[araelite rovermmient,

Hut his most excitine
Finrls were mpde north ol
the tell, where a rectan-

rulnr  platean some 175
Wwres in extent s sur-
rounded by sloped walls
Ll P ked earth, W
know thnt such raised
areas date from about
700 B. . Archealoeists
Lheoriee: Lty  were
rrected Iy g H:._I;.....
who userd horses and
chariots o launch  the
world's  first  blitzkrisw

With them they overrin
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. il s pire—yuntil the Enmptiane
Excavabons m Jerichs Reveal the World's Oldest Town Wall i | 1] 'l il
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The hotiom wall stands to a height of 18 feet. By Joshoa's time el e
ruims had already Buried the rampoart within o TO-foot oo Ary  Sniuen EEY



Bringing Old Testament Times to Life

ing of Harxor on pages 840-1, incidentally.
shows the dizayving speed with which 20th-
century archeologists are leorning about the
ancient Near Esst.  His portrayal, based on
what was until recently up-to-date informa-
tion, depicts the earth-walled chariot park
lving apart from the city. Now, thanks to
the excavation carried out by General Yadin.
we know that the “parking lot” pnd the city
actually lay within the same fortification.

Test diisgings on the plateau indicated thal
in Joshua's dav the enclosure had become n
densely: settled city, surely the largest in all
Palesting, with a population of at least 30.000
to 40,000 people. The houses contained evi-
dences of thriving trade, mcluding pottery
fromi the mainband of Greece. This pottery
dates almost to the time when the Ureeks
besicied Trov {or the lovely Helen.

But suddenly. at this point, Tife in the Hazor
enclosure came o an abropt end.  Joshua,
musit archeologists agree. had arvived.

The healing soil =non covered the swcars of
destructicn, and for 3,000 veirs farmers have
soown their crops nhove the ruins.  But anyong
poking in the earth today can easily find the
remains of that ancient Canainite city.

Here, then is a vivid and factun] commen-
tary on the terse story in the 11th chapter of
Jushun, which many scholars bave hitherto
refused to take seriously;

“"And Joshua at that tine turned back, anmd
ook Hazor, and smote the Eing thereol with
the sword: for Hozor beforetime was the head
of all these kingdoms. And they smote all
the souls that were therein with the edee of
the swortd, utterly destroving them: there wis
not any left 1o breathe: and he bumt Hazor
with fire.”

lron First Came from Meteorites

The time of Joshun is succeeded by the
period archeoloyists term the Tron Age. By
the 12th century this new ond precious metal
had come slowly into use. It was o particular
boon to agricolture, displacing softer copper
implements and even that last survivor of the
Stong Ave, the flint sickle.

While iron had been known [or centuries
before it became of utilitarinn age, its chief
soisree hael evidently Leen meteorites.  Then,
sometime before 1200 B, C, the complex
process of smelting it was discovered—prob-
nbly in the region of Anatolia, in presont-day
Turkev. There the kings of the great Hittite
Empire jealously guarded the secret, keeping
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o corner on the markeét at a time when iron
was s valuuhle ns pold and silver.
Throvghout the time of the Judees, savs
Israelite tradition, the people of the Old Testa-
ment were hard put to defend themselves
aeminst predatery neizhbors equipped with
iron weapone,  We now know 'why this was so.
About 1175 B, C. the "*Sea Peoples” —iwhose
ranks included the Philistines—invaded the
poast of Palestine, Having been forced out
of their own homelands, these emigrants from
the Greek world tried to take Egvpt, were
beaten back and eventually séttled along the
constal plain of Palestine {pages 8467 ).

‘gighis Hold Key to Biblical Riddle

The newcomers soon became Israel’s most
dangerous opponents and for a time after
1050 B. €. wvirtually ruled Palestine. ©f
névessity Israel adopted o monarchial form
of government; only strong kings like Sgul
and David (cirea 10200960 B. C.) could save
the Hebrews from Philistine absorption,  And
evenn then, through an jrony of history, the
coumtry réceived ils  name—Palestine—not
from the Tsraelites but from the Philistines.

Excavations in Philistine territory, particu-
larly in tombs, have shown that these invaders
used iron both for jewelry and for weapons,

Furthermore it appears that they emulated
the Hittites on a smaller scale by monopoliz-
ing iron production in Palestine. This seems
to be the background of the difficult passage
m | samuel 13:19-21,

This same passage, incidentally, offers a
gplendid example of how archeology is illumi-
nating otherwize incomprehensible Hiblical
verses. The King James Version rends:

“Now there was no smith found throoghout
all the land of lsrael: for the Philistines said,
Lest the Hebrews muake them swords or spears:
But all the Israelites went down to the Philis-
tinez, bo sharpen every man his share, and hos
conlter, and his ax. and his mattock. Yet they
had a file for the mattecks. and for the coul-
ters. and for the forks, aml for the axes, anid
o sharpen the goads.”

However, the Revised Standard Version
tells ws: “every one of the Tsraelites went
down to the Philistines to sharpen his plow-
share, his mattock, his axe, or his sickle; and
the charge was a pim for the plowshares and
for the mattocks, and a third of 4 shekel for
sharpening the axes and for setting the goads."

In 1611, when the King James Version was
published, it was impossible for scholars to






i
i J ¥ ]
W [
i
L] !
.
F
= -
-I -I 2 3
- . _--.li__'l-.\_ - L
-f.
- &
e )
: — -
T -- o = - . =
=" -
- 1"-....;-- —
= T - I':h_-u.
= e
]
8 =,

“The Children of the East Loy Along in the Valley Like Gragsshoppers —Judges 7:1

Gileon 4 by Bakid ol 300 wes o soiitind Lhie Mg ml. by & strstneem,  Stealing by FE CHIWT LA
averlookinr the Valley ol Jefgreel, the [sraelites suddenly broke cov jars hadmeg thar tuehe
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understand what the verses really meant,  The
fnter rendering stems from. the archeological
discovery in lsraelite homes of small weights
bearing the Hebrew word prm.  Belore 3040
B. C. people had to weigh out their money—
actually, precious metal—on halances in order
to make purchases. The basic unit was the
shekel, weizhing about 114 grams; 4 pim was
two-thirds of this,

What then is the verse from Samuoel saving?
Simply that the Philistines monopolized metal-
working in Palestine at the time Saul ascended
the throne. They wonld permit no-smith in
lsrael, “lest the Hebrews mmke . ., sworids or
spears" mnd win their freedom. A= a result
the Hebrew farmer had to take his broken or
dull tools to a Philistine smith along the coast,
and there had to pay exorbitant prices for
repxairs.

In the case of this particular verse, the
archeologist would alss ask the Bible trons-
lator to look again at the names of the tools.
How sure can we he that these Enelish terms
are correct 7 We can certainly -say that plow-
share is wrong, because the Biblical plow had
no -share o turn a furrow.  Farmers used
a metnl plowpoint which they affixed to the
end of a forked stick., Most pre-Davidic
specimens are of copper and are nearly always
Badly dented from wee in Palestine’s rocky soil.

The Philistine control of irom, of course,
alsa included the secret of its smelting.  Only
aiter Sau) and Dovid had smashed the power
of the coastal cities do we suddenly find fron
implements in use by the Israelites

David Created Israel's Golden Ago

Present-day excavators are also uncovering
multiple examples of the actmvities f Dawvid
anil Solomon. By studying Biblical docu-
ments in the light of ancent remains and
muodern geography, we cun infer that David—
a brillinmt genernl, politician, and administrs-
lor—took advantige of a périod of inter-
national wenkness [oocreate a small empire
extending from Sinai and the Gulf of ‘Agaba
to southern Syrin and well into the Syran
Dhesert townrd the Euphrates. His was prob-
ably the strongest proiv belween that rver
and the Nile.  And his reign oshered in Istael’s
brief polden age.

Pravid’s son Solomon was not a general.
He spent his energies in trving to hold to-
gether his {ather's empire, in trapsforming his
court into a place of culture in accordance
with Phoenician and Syrian standards, -and

The NWational Geographic Magazine

in undertaking a variety of roval business
enterprises,  Both Duvid and Solomon sought
specinlized architectural assistunce {rom the
Phoenician king, Hiram of Tyre. Hiram's
crafismen and his famed “cedurs of Lebanon™
pliyed key roles in the building of the Temple
in Jerusalem,

The three paintings opposite and on pages
556-7 and 862-3 show what happened to the
Israelite court as It progressively asmiilated
the culture of the diay. The simplicity of
Saul pnd the restrnined dignity of David are
bath in striking comtrast to the barogue pro-
(usion of Phoenician decoration in Solomaon's
court.

Megiddo Guarded Ancient Highway

The most arresting example of Solomon’s
building aetivity yet unearthed is at Megiddo.
The mound containing its ruins stands today
in Israeli territory at the opening of a moun-
tain pazt (papes 838.0). Through the cen-
turigs this pass has been on the chief highway
linking Exgypt with Syrnin.  Megiddo, cuard-
ing the approach from the north, was the
seene of i number of great and hloody battles,

Eoypt’s mast formidable monarch, Thut-
mose 111, describes in detall a victory he
scored there about 1468 B. C. The Judean
king. Josiah, lost his life at Megiddo in 609
B. C,, battling the Egyptian army of Pharanh
Necho, As recently as 1918 the British under
General Allenhy fought an important engage-
ment there ngainst the Turks.

a0 irequently wis this spol a battleground
that the word Armageddon (from the Hebrew
far Megaddn, Mount Megiddo) has come to
mein any catachesmic conflict. The Book of
Revelation singles it out as the pivotal spot
where the forces of good and evil will meet
in a final climactic strugole,

Recognicing the enormous strategic impor-
tance of Megiddo, David and Soloman made
it one ol the chiel provincial centers of the
Jerusalem government,  Abouwt 975 B, C.
Dravid erected a residence there for his district
commizsioner, setting it in a walled courtyard
solomon later built 8 much larger residence
for hix commissioner, provided him with a
private stable. and added a new citv wall
it solid mass of stones nmearly 12 feet wide.

A covered gateway contained four different
entries, one {ollowing the other, The Megiddo
gate was the first archeologists had found that
conformed closely to the east mtewsy of the
solomonic Temple in Jerusalem as described
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by the prophet Ezekiel
(40:5-16). Another
turned op at Hazor last
August

U special  interest are
the stubles budlt in the city
(page B60). Here »olo-
mon guartered-a portion of
hi= horse-trawn charings,
[udging from the sree ol
the stabiles. the comple-
mint might well have bheen
three squadrons of 40 to
A0 charmbs &l

Hesidex building a
powerful and mohbile
army, Solomon also prof
ited handsomely as a mid-
dleman for horses and
chariaots. D, Albright now
interprets I kings 10:28-
20— puzzling passage in
the King James transia-
tion—1to mean:

“"And Lhe source of
Seilomuon’s horses was from
Cllicin, The kine's triders
bought them from Cilicio
al the ]-riu e ol 130 silver
shiekels for each horse
And a charlt was im-
parted and delivered from
Egpvpt gt the price of 600
silyver shekels, And in the
same wiy they |the char-
iots| were delivered
through their agency to all
the kines of the Hittites
and Aramaeans;”

Archeology has even
discavered a successful
solomonic bosiness enter-
prise that 18 not  men-
honed in the Rible

In 1934 1. Nelson

CCantmued om fage W50

W54

The Mount of Sodom,

a8 Barren Wasteland,

Rises Sharply Above
the Dead Sen

o one has ewer Tound the
dettroved citivs ol - Sodom and
Ciomorrah, buai scholers  be-
Heve they stond in the Vale of
siddim across itom these cliffs
Fosetbly floodwaters af  th
ad Sen engulied them fal
[owinge an earthguake.
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Peseoiul Farmers Plow
Armageddon’'s Battleheld
Helow the Mound of Megiddo

K tins | =1 itl onE alop Lo il Pl
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it 11 Ll Bselone that Neoldido wsvp
e jo Armageddon, the final botile be=
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ekl Im Lthe Book of R i i

Furrowed by Execavators, Megiddao
shows un Ancient City Plan
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Glueck. one of the greatest of modern archeo-
logica] explorers, descended by camelback Into
the forbiddine Wadi el ‘Aralm, a deep and
harren rift ronming from the Desd Sea to the
Gulf wf 7 \qaba,  For Iwo cenluries during
Biblical times the Tsraclites and the Edomites
had waged gwradic war for control of this
ancient “Death Valley Dr, Glueck wanted
to know why.®

VMining Flourished in Solomon’s Retgn

Y '|[1|';|_|; e ealler] Khirbet Nahas, or apper
Buin.” he found the answer, Here, In
[Ures pope |_|].. hid thrived o |}T-'|!'-IL.I|J]1' COpyer-
mining operation,  Th, Glueck drscoveresd e
remiaineg of large buikdings huts, and
enclosure walls snne seven feet thick. On
bath sides of the area were gréat guantities
of copper-hearing sandstone.

O the basis of the pottery strewn about
the site, Glueck dated the Copper Buin be-
tween the 10th aned 6th centuries B, L, He

|
In cen-

IS

|
fixed its most flourishing period during and
immediatelv after the time of Solomon

The kiniz's role became obviouns when Gloeck
discovered that Khirbet Nahns was but one
wile string of such camps throughout
the valley. To exploit the mines in this dis-
tant ared on such @ =cale must have reguired
the arginizational powers of o strong central
neency.  Only the government ol Solomon

il o W

A5l

could huve underwritten such an enlerprise,

To the south, beside T<rael's part of Eilat,
where the Wadl el ‘Arnba opens onto the Guall
of "Agaba, Glueck also searched out the @ite
of ancient Ezion-weher. From here, accord
ing to the Bible, a fleet of Solomon’s ships
plied the Red Sea on trading missions Lo
soulhern Arahin and Africa

A previous searcher for Ezion-geber han
noted an instenificant-looking mound of sand
about a third of a mile from the seashore
but had been onable o date . Glueck saw
immediately that the pottery frogzments strewn
over the moumnd were of the same type as those
in the mining camps.  Hut to s vast surprise
(ilueck found no evidence whatever of o sea-
port: instead he found o meta] refinery, the
mast elnbarate ever discovered im the ancient
ear FEnst.

While: the factory and its surrounding
|:11LI.I-;l'-u |.4|.1,'|:'|:'|_'|'| nr'||].' on pache .||r1|'t i h.‘lH. i1*
importance may e deduced from the fact
that it was defended by a heavily fortified
brick wall. The muin ‘opening was a Covered
oatewny with three entries, each protecled

by puardtnoms.

Located in the midcle of the wadi, the
* Bee i the Natmsatn Grooeariinn  Madarmne
An  Arrhealoeizt Lonks 0l Palestiee,”  Divermiber

[U47: Ul the Troll o] King Solomoen's Mings,” Feb-
rary, 1944 ant “Gengraphy of the Jordan” Decem-
ber, 1924, all by Nelson Glucck
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Bringing Old Testament Times to Life

ancient factory was purpesely exposid 1o the
winds that continually funnel down the valley
from the north. An ingenious ‘arrangeinent
of air chunpels in the refinery’s high brick
wills harnessed these gusts to Turnish a forced
drait for the fumace rooms.

Glueck called this site the “Pittsburgh of
Palestine™: from the pottery and other ob-
jects; he assigned its copstruction, too, to the
10th century B. .

The difficaitics of building ond servicing
such an isolated fnctory must have been
epormons,  Again, only a merchant prince
like Solomon could have handled it Thus
the mining camps of the Wadi el "Araba, com-
bined with Exion-geber, reveal the great Tsracl-
ite king in a previously unknown role, that

of a copper magnate,
Ancient Plague Describes Farm Year

The military genius of David and the com-
mercial ventures of Solomon raised the Hebrew
standard of living from bleak poverty to a
level of relative prosperitv. In the reign of
Solomon, says 1 Kings (4:20), “Judah and
lerae]l were many, as the sand which is by the
=1 tn mueltitude, eating and drinking, and
making merry.”

Fortunately archeologists have been able
to plece together a relatively detailed picture
of the everyday life of this period.

Agriculture continued to be the basis of the
mational économy, A small limestone pligue
recovered from the ruins of Geser in 1908
provides a 10th-century calendar of the 'ales-
tinian wericultural yvear. Probably a0 school-
bov's exercise slate, il conlaine a mnémomic
thyme seemungly similur in purpose oo our
own “Thirty doys hath September. ... The
rhyme starts with automn:

The two months of [olive] harvest,
The two months of planting |grain| ;
The two months of lute planting;
The month of hoelng up of fHax;
The month of harvest of barley;
The month of harvest and festivity ;
The two months of vine-tending:
The month of emmer fruit,

The Israelite farmer did not live on his
scanty acreage but rather in the pearest town,
There he was afforded some measure of pro-
tection from intermittent raids nnd coonter-
raids. In turn, ench town lay within the
orbit of a jortified citv, where the entire

countryside sought refuge in time of war.

=il

Ultles were chronically overcrowded, since
hiuses haid to be built within the avatlable
willed-in space. As o resuft, bizarre archi-
tectural angles and shapes pbound in Tsraelite
ruins, Most houses were of two slories.
The muin central room, sometimes not. com-
pletely roofed over in larger dwellings, was
on the lower Jevel. Here the women cooked
and boked snd performed their domestic
chores, and bhere the family took its meals.
In general there was oo furniture. The
[sraglite ate, slept, ond sat on the foor

Stone or wod stirwiys commonly el o
upper levels, but apparently ladders were also
used. The upstairs rooms provided space for
sleppiing and relaxation. On summer nights
the roof wans an ileal refoge from the heat.
Its surfuce wis evidently composerd of straw
mixed with mud and Hme. While this mix-
ture wis serviceable, it had to be rolled after
every rain 1o prevent leaks.

The Israelite diet was simple—and monnto-
nous. Parched or cooked whent and barley
wiete staples: =sometimes the Hebrew  howse-
wife would grind the prain into a coarse flour,
mix it with olive ofl, amd bake B ointo (lat
cakes of hread.

This stapdard dish was garnished with len-
tils, horse beans. and other wvegetables, in-
cluding cucumbers, Onione, leeks, and earlic
supplied flavor.  Fresh and dried fruits and
wild honey were the only sweets, As is still
the ase amang many Arabs, meat was re-
served for festive occasions.  Wine, of course,
wits the unmiversal drink. although the Hebrews
nlso prized poat and sheep milk.

Isrnelite Men Wore Wrap-around Skirts

Among Bible readers there is n widesprend
but erroneous belief that the Israelites dressed
much like modern Bedouin,  Actually the
hasic garment of the Israclite male was n
short wrap-around skirt made of cloth ar
lather (poge 850). This was beld in place
by a kind of belt that alse served to hold
weapons and valuabiles.

The upper trunk was usually covered by n
short-slecved garment much like today’s T
shirt. Ino brisk weather a sleeved cloak was
worn over this. While these cliaks encom-
passed u broad range of styles, the typical
example was long. mther close fitting, open
in the front, and decommted along the edges.
At might it served as bed and blanket.

Save for the short skirt, articles of feminine
attire were virtwally ldentical,. A womans
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The poweriul merchunt queen traveied  soame 00 mutlen Trom southwestern Ambiln 10 try his wisdom “with
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everyday garh wns most Tikel b fumic
il clopk, supsplemented by oa lone, rebitively
FELTTIIW | LRT Vel L he prel el
tnwn the back to the tunic’s hem

lexehel Not the Unly Pamnted Woman

Lhe Hehrew s or o adormment alia ex

plec] L i:-.'.ll:-.' anklets. birscitlirts Fnos
and wids sprinkle the rum= of svery town
We nl=o know thot Jezebel wos not the only
painted woman in [srel.  Archeologists have
e Ly A lar number of bowls that wiere
LE=i mkx J | Women blackened
e '_'l.|l|ll'.'.- anil evielashes with muatiezpesi
| antimony; they tinted their lower eyvelids
reen with malachite pr turguoise; red ocher
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of Ishmael, Standard of 8 Syvrean Trbe, Is a Modern Ark of the Covenant
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LIiL. [PHeraE) t mportantly., of the religlous
revinlution they embodied, But as archenlom
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own time. |
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replaced by the more termble shadow

of the wviolated atom A, despite 5,000
viears ul strife, Palestine s still racked by
el rumoirs of war Hut all of ws ¢an

till dream with the prophet Zeclerinh of 2

There shall vet old men and ald

(LY wihrm

women dwell in the streets of  Jerusalen

vl the dreets of the cityv shall Be full of
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President Eisenhower Presents to Prince Philip
the National Geographic Society’s Medal

Prince TPhilip, Duke of Edinburgh,

receivid the Special Gold Medal of
the National Geographic Society from the
hamds of President Eisenhower at the White
House on Dctober 18, 1937,

The tall. blond' prince. wha is a British naval]
afficer by training amd profession. was awarded
the honor for hringing “to mullions a beélter
understanding of our planet and its peoples”
through hiz world travels and for his encour-
agement of science in Great Britaln and the
Commonwealth.

Muodestly His Roval Hichness said, "1 can
hardly believe that this bas happened,” wnd
commiended The Society for fts "practical and
concrete contribution W bettér understanding
between the English-speaking peoples.”

GEE."‘:T BRITAIN'S widely traveled

Ceramony in Historie Cabinet Room

President Eisenhower, eighth president of
thie Tnited States to present & medal on behall
of the National Geographic Soclety, said he
counted it “a very great privilege' o act as
the representative of “one of the most highly
respected and esteemed organizations of our
country,”

The presentation was made during the visit
of Quieen Elizabeth 1T and her husband Prince
Philip to the Nation's Capital os guests of
President and Mrs. Eisenhower.  The officers
and trustees of The Society were invited o
the infoemal but impressive ceremony in the
historic Cabinet Boom.

As the President and Prince Philip enterid
with 11r. Melville Bell Grosvenor, The: So-
ciety’s President andl Editor, they faced the
beilliunt white ghire of camera lights from
a phatinx of photographers ranged along the
oreat octneonal table around which the Presi-
dent meets with members of his cabinet.
Before them in its case reposed the medal
(page &ha],

“Mr. President, Your Roval Highness,
Ladies and Grentlemen.” said Dir. Grosvenor.
“first, may 1 thank wvou, Mr. President, a
long-time member of the National Geographic
Society, for deing the honors this morming
in bishalf of The Societw.

“Our Society exists for the incrense nnd
diffusion of peographic knowledge. We are
happy o honor those who contribute to that

gl

“Such men ns Hillary and Flunt, Peary and
Byrd hoave added to the world's geographic
knowlerdee by reaching the beighls of Everest
or the uttermost ends of the earth.

“But Prince Philip has made great con-
tributions to geograpby in a different way,
Here are the words imseribed upon this medal:
“To His Roval Fighness, the Prince Philip.
ke of Edinburgh, whose questing spirit has
taken him to the far comers of the globe
#nd brought to milliones 2 better understund-
ing of our planet aml its peoples.”

“From equatorial jungles Prince Philip has
traveled to the fringe of Antarctica, visiting
sorme of the loneliest scientihc stations of the
1GY. Omne of these <tations was in Graham
Land. His Roval Highness gives its popula-
tion as "6 temporary infuibilents ond several
miflion penguins.”  Another was the remote
Atlantic island of Tristun da Conhia.  “You
may not have a8 TV set on Tristan.” Prince
Philip bas =aid, ‘but you wont get ulcers
either.”

“Prince I'hilip’'s eagerness to zo where the
gaing was rough—his encouragement of sci-
ence dnd his interest in the far anid hard-to-
resch pliuces—hi=s concern with these of the
British Commonwealth who seldom see his
like—all these qualities, plus a very human
personahity and a keen sense of humor, have
endeared Prince Philip to millions bevond the
British realm.

“It is for these reasons that we honor him
tonlay.

“Mr. President, here is the gold medal,
designed by Mr., Felix deWeldon, a leading
sculptor of this country,”

“Friend af So Many Americans”

“Yiur Roval Highness.” President Fisen-
hower said, Yone of the most highly respected
and esteemed organizations of our country is
the National Geographic Society.

“For me it l= g very greéal privilege to act
as their representative in presenting (o you
this medal, so well earned for the reasons
given in the citntion, and particularly because
vl are here on g state visit o our country
and as the personal friend of so many. Ameri-
cans—amaony whom 1 proudly number myself.

“So it is a very great pleasure to hand you
this, on behalf of The Society, and my con-
griatulatinns.”

LV
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Prince Philip, in accepting the medal, dis- His face aned words became solemn as he
[RliL v | the vood-humored charm aned modests contintedl, ““We have hearrl quite a lat o
that delighted Americans during the roval recent vears alwut the need for hetter undet-
eood-will vizit to the United Stotes tunding  between the English-speaking  peo

Thank you very much.,” he =said. “Mr. ples. | think that this gesture of yours amd
President, Mr. Grosvenor, | can har |'. [ e article which vouil have written amd pul
wve that this has appeoed.  And all | can L vVour masazinge are practical and eoncrete
iy 15 that | o't really deserse this becus: cemipibutions o a better undesstandine b
| know whatl others have done to get it and  tween the Fnghsh-spenkmy  people
my coniribution has been very small.” Alter the ceremony, the Prince and Presi-

'rince Philip paused, then alluded 1o the dent Eisenhower examined more cliose v the
el CHf the Beaten Track of Ei VI nandsome sold  medea] Fhe Presiadent  asiil
I3y Asmistnnt  Echiton HI".'I'I||__'I N HOowiie. Frince Philin then ereeted the National e
which appeared with an mtrodoction by the.  oraphic Society officers, trustees, and other
Prince w1 the Novemnmber, 1937, NATIONA] renresentatives nresent
Gepciardie MagGazing The article was Lie. Gailbert Girosvenor, Uhmirman of - the
prepared with the belp of His Royval Hich- Board of Trustees: D, John Oliver La Goree
ness's personal reminiscences and his dinri vVice-Uhairman ol the Hoard: v, Thomas Y
VMeknew, Ve-President and Secretary - 1
peabert V. Flenung. Treasdrer: Dir. Lyman |

T've read the Natlonal Geographic off and  Hriges, Chairman of the Research Committes
n lor severnl years,” the Prince said But D, Alexander Wetmore, Vice-C'hmirman of
when vour [efter armived offering me this  the Resesrch Committee: amd the followine

“Contribution i Better Understanding™

mednl and to write the article which vou put’  Lrustees
n, | can only =av that | was amazed—particu- Reiar Adm. L. ). Colbert, former Director
larly about the article! of the Umited States (oast and Geodetic Siur-



Prince Philip Recaives
the National Geographic's
spccul Gold Medal
“Lhur ooty exisis ior the perease
iy diffgsbon of peagraphic kaoswbe
Weo are happy 10 honor those who oo
tribhute to that goal a0 poke Editor
Metvikle  Hell Gresvenor at Whoe Hoipse
viemonies on Detober (2 when Pr
I"ll I:-.i' ;'Il rsET I - !ll' 'I IIl' =~ |l
perial pole medal to His Roval Hizgh

The wward recognized Prince Philip's

mie-Hng 1nleresi i I
noe And commettoral | r1i i
DT-mETi 0 LITIFHEE & It
T | I E3r i F9PE

Cther Sowlety oifficial king patd
e preseniation  nchode  Deo Gilbert
Limwivenor, Lir, Jabhid (Miver Ba G

Ur. Thomis W Mckpew, Melvin M
Pavme, anid Dir. Bobsert V. Flemmdng

“*I ean hardly helieve that this ha
b el Prinee Philip said. Here
Hiz Roval Highness, Dir. Grosvenor
President Etsenhower examing the gold

vev; Dir, Huogh L, Dieeden, Director of the Nationil
Advisary Committee {or Asronautics: Emest E.
~orris, retired Presadent of the Southern Ruibway

gl Lloyd B, Wilson, Honorary Chatrman of the
Hoard, (Chesapeake and Potomi | elephone Com
punies.  Also Mr. deWeldon; Melvin, M. Pavne,
=entor Assigtanl =ecretary: Frjerick . Yashureh,
ssocinte Editar of the Magazing: Walter M. Ed
wards, [Hustrations Edifs Edwin L. Wisherd,
Chiel of the Fholograplne Labomtory ] and Wilbur
., Garretl and Gilberi M. Grosvenor, Plctore

Half-century-old Tradition

shickleton, Byrd, Lindberch, Amelia Earhart—
Lhese are some of the pioneers of our century who

have received similar Nationa) l..r---_'.".;'!n- IWErls

[rom the hamls of Presidents of the United States
The first was Comdr. Robert E. Peary, who in | 90«
Was presenled wilh o National Geormrsaphiic Socs 1
medal by President Theodore Koosevelt in honor
il his Arcth |"'.§||' Fibiins

since thatl tme Presidents Taft, Wilson, Coolides,
Hoover, Franklin ). Roosevelt, Triuman, and Eisen
ower have honored The Sodiety as well us thi
recipienis by presenting jis. dighest hono | he
British Mount Everest Expedition received the
awanl {rom President Eicenhower at the White
House i 1954 The medal bore the names of Sit
John Hunt. leader; Sir Edmund Hillary. and ‘Ten-




Medal Traces the Prinee's Globe-girdling Tour

Created by soulptor Felim W, aleWeldon, The Saclety’s special goll modal
bears "fince Philips profile on ihe Dve. Beverse carmies Philips crest (o)
gip] fellows bl rwigte aorceis Aldca wid glesisrd the roval vaicht Srilesnid
(hotiom). Seal, proguin, whales, and suiling coroe mark high spots of the
ViYL I ET Five Holkeil rAops below Adgstrobino ssmbobze the 16856 'I:_I!'L'l_'l_'l]_lj.l:
aames, which the Prioce opened i Melhourne, The releef wmup slso 1ruces
Phifip’s 9.000-mtle tour of Canada in 1954, ‘The d-inch mednl of 24-karul
pold wekithe § pounds 4 omatces

zing MNorkey, and the in-
weription read: “Estraor-
tinary courawe and skill
amd outstanding service 1o
secgraphy in the trium-
phant conquest of Earth's
highest mountain, May
20 1953."

Following are the other
distinguished men—and
one woman-—=to whom M-
tional Geographic medals
have been presented by
Presidents:

sir Ermest H. Shackle-
ton, far Antarctic explorn-
tinns, by President Taft,
1910,

Col. Georee W, Goe.
thals; USA, “to whaose
ability and patriotism the
world owes the construc-
tion of the Pannmna
Canal,” by President Wil
son, 1914,

Comdr. Richard E.
Byrid, Jr., USN, and Floyd
Bennett, for hirst reaching
the North Pole by air-
plane, by President Coo-
lidee; [B26.

Col. Charles A, Lind-
bergh, for his  solitary
tlight [rom New York to
Fans, by President Coo-
lidae, 1027.

Rear Adm, Richan! E
Byrd, L'SN, for first reach-
ing the South Pole by air,
by President Hoover,
1930,

Amelin  Earhert, frst
winnan to achieve a solo
transatlantic flight, by
President Hoowver, 1032

Lincoln Ellsworth, for
Arctic and Amtarctic ex-
plorations, by President

Franklin . Roosevelr,
L ELiR

Gen. H. H. Arnold, for
“distinguished  contribu-

tians b the science sned
development of aviation,”
by Presilent Trumsn,
1945,

LT
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MELYILLY DELL GUOSVENGEL  Prnident sod  Ddiar
THOMAS W MCKNEW, Viee PFreodens soed Sccremry
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stars to wish on and stars 1o give are combined thrs Chnstmas

in-a smiming seiection of Hamillons lor lhe special mames on your gitl fist
Lock for these stars in your Hamillon jeweler's window. Lel them guide you

o a truly memorable gil. A, Charm K, $150; B. Golden Tempis

i -
| Spe——

|
e

€. Mim, §75; D. Lincrest, $539.50. Hamilton Watch Campany, Lancaster. Penna.

a

the walch fine jewsiers recommend more often fhan any other
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The MervedesHene 300 S1. Roodeter

From the firet pasoline-driven ears of the world —built by Gottlieb
Daimier and Karl Benz—up to the victorious Mercedes-Benz sports cars,
Daimler-Benz AG. has won a world-wide reputation for the
advanced quality of its products, symbolized by the
famous three-pointed Mercedes-Benz star.

Mercedes-Bens cars are sold exclusively im the [V, 5.
through dealers of the Siudebaker-Packard Corporalion

@ Studebaker-Packard

CORPORATION




PENDING Chostmas in strange places 15 nothing

new for members of the NATIONAL GEOGRAPHIC

MaGaZINE smff, bur writer-photographer  Luis
Marden 1 the only one thus far o spend most of the
holiday under warer, Free as a fish in his Agua-Lung,
he scarched the foor of the Pacehe «ff Pitcnim Island
tor o novel Christmas bouncy:  the remans of the 1l
starred ship burned by Fletcher Christian und his men
ufeer the mutiny on the Beainry in 1789

How the guest larer succeeded 15 told in chis issoe
by Mr, M,.;i-n—u,-i:h i) pages of his color phoro-
graphs—in [ Fi wnd the Bones of the Bowmsy.”

The world has no mure determined pursier of a
fascinating facr ar o revesling picture than Foreign
Editorial Staftman Luis Marden, whether the pursuie
tnkes him 200 Feer under the sea or six miles abiwe
the earth. Making photogriphs bor o story on aviaton
medicine, he tode a screaming Aiar Force jer throagh 40
body-wracking panubolic curves o get the perfect pic-
ture to illusstute the phenomenon of weightessness—
abjects suspended 1o mid-air m the codkpit

This 23-year veteran of the National Creogriphic's
stafl wos born 44 years apo 10 Boston, Using oll the
fve foreign rongues he has acguired i roamang. the
wirld for the Magazine, he wishes you, on our behalf
Jeryenx Noel Bron Natale Boar Fertar

Feiandiche Werbnarhten Faliz N avidad

And a very Merry Christmas, L( E!i

RECOMMENDATION FOR M b b
... AND INQUIRY ABOUT | L ﬁ’m crs I})

Members of The Soaery roam the waorld through the
pages of their official journal, the NATIONAL GED-
CrHAPHI. MAGAZINE Thewr enthusmstd  noomanerion
af friends for membership expluny The Society's phie-
nomenal Pagel gdi Members receive the I'-.ngn.;r'irir Nty
s 10-color maps without cost beyond cheir annual — ST TREETET

. THE SECRETARY
' MATIOMAL GEOGRAPHIC SOCIETY
WASHINGTON &, D, C,

' a 3 FESTTPEATE FEE NN IEEH|" FLELTIE FHNINET
dues, which are less than nonmember subscriptions i
These whio are nterested in The SOCIELY 3 W e and
its Mugnzing hue do oot know. a member should inguire i
(below) cuncerning membership,
EiTT. *ENE. STETH
MEMBERSHIP DUES OF $6.50 INCLUDE SUBSCRIFTION TO THE NATIONAL GEOGRAPHIC MAGATINE
i | TP e " =L ks Bl 'L AT ENIAN FITAR 1985 §is 50 igie i!'_l"'r'- thi
Piedre fill i yection 1hal apfiter e e S T o Aot e B dmwtias

_I—I L (RITR l’_-_'ll' Lhiaiom 'f_ I|I|.'_I ."I-rll-ll"l'l_.l" anil Mpaco,
TE  for : - . #7 (N Ehcwhior, AN § Loormine: by pisiags

| | 1| NOMINATE for membeship the ceandbdate above. differentiaty | Like Mesmberbim | 150,00 D5
(Use separace sheet for addinopal pominenope ) funds. Makr rrmbttnces payadble ne and send - direcs
w MNabooml Gongraphse Socoe EAY

: J IGIFT MEMEBERSHIPT | nomunsre and enclose 3
for dues of cendidaie shown at uppe .'|§'J.'Ir. Pleass sensl gilt I s L

] F = [ IRATD L DESE FRiET
card o redafneit. [ Yes [] Mo bt gl ey '

|' | DESIRE INFORMATION regurding miembership and ohe LTNEE
MNATIONAL GEODCEAPHIC MAGAZINE, | Fill 1 apper form.)

CITE. - AEE_ REANE

Membare asd othery inferested (v The Socrely's work may moke giftr or bequertt of money, lecuritiel, or other
property for “the |noreare and diffusion of geogroghic knewledge.” Suth gith ore deductible for tax purpoter.



Arpus Pre-Viewer—the hamdy way 1o
Y WO CSOEaT !I.i'."- el II|' Tl
rraienptaes shides putomatically s vl
msert them. Ondy 37 93, Not pictuted
bl LMo avallable: SNew Arpos Color
vicwer for 2048 x 2045 slideés. Batlery
ar current operated, Only 515,94

Argus makes it easy to give a lifetime of color-slide fi

vrpus Color-Slide Camerns are casy

fo pse—give you professionsl re-
sitlis all throngh the vears —and are
sunranieed lor a Hfetime!

How would vou like to add a whole
wonderful, colorful chapter to
saimchody’s life this Chrstrmas?

Tou do it when you give an Arzus

-"-.F_-"h makes professional Ly e
ciorlong |11-*‘ raphy possible for
EVer PO —evel Denners Its 3
ciasy. You adjust the simple Color-
Ml seltimes, dinl vour subject

Mo focus, snap the shutter, Done

a0 choose now, choose A

e way (o capiure the colorful
miomenits that make life fun. and
funny, nnd sad, and exciting to live
I he prices prove the Ly ||'__" s o Lemvosd
15 ;_'_|h_'- as the "tak IIE_'.' -|"|I.'FL"'-...|.
."'I.rij.l':- dedler up the street. The
rest 1% Up 1o Y

Muosi denlers offer easy terms,

Ariree =44 leitures now hayornet-
Y fens mowunt, With 30 mm lens
VG0, O 1119 lens—559. 50
L= telephoto lens (on camera)—
3950, (44 wide-anvle lens—
56,5), Yartuhle power . ¥ iow tinder

a
IJ:

' {ON cameera)—314.50




Aromes (=3 —=worid s mosl pomalar
color-aliide camet 'Te I.I PO BT
'|'r-|.||_'-_|!|'_'!_ Il.-.l"|. . .'I!'l'lI -|-.I-| :.l T

moke C-3 as vemalile as cameras
costing hundreds more. Price

a reasosiuihle S35 .50

™

f

Argud Remaote Control Projector lets you pive a fong,
life-siee alide show I'-'.- -|'|1"1'- prusiunng a Button to auto-
matically change, then rétum shdes to marasine. Handy
ednor lels '--'IJ- AITarine slides In story 5-":-"' CiueTiee

Just $79.50, Other Argus projeciors TR 359,50

Arpus C-20 Takinge-and-Yiewing
Kt cantains new Arsus C-M)

vith lens-colipled rmngefinder, st
1:3.5 lens . plus Arros Pre-
Viewer and everythme elsé you

fiesd Dok Lilkine Codor slides—only

Argrus [-3 Light Meter—2bves voul
correct lens ChfCITingEs i i ahigkiee
speds  imatamly! Full mange of

| |.I|:"- il : by s A il i
resiidinn nly S1H.94 lusling

leather case

ARGIS CAMIRAS, ANN ASTH WICWICAN a .

Bivesion OF SYLVANIA ELECTRIC PEODUCTE IN

gus




DOCTOR OF SHIPS

Rick Hruhn -|'-1_'-_' alies in ,'l'-_'--.'l'li'- e medicine. dela that 4% a PEAESETERT VOU armive T ,|.-||:|_|_"[
Rick o the Mobil morme CTRE T 1 J‘l-.'l"_' on schedule—that eveny voyvare 15 a Bon ".-.:._l_]:_'-_
mong. His counterpars work in EVErY Mot | s mester’s touch in oil services the warld's

Froe Wolld port—maore than 40K, mgnitest warshop, the world's fastest boat, even

- - . L - - | | - -- - - I T A
AL Yok frust the skill, trainii i N exXperience JETA ip of every leading ship line, two-fifths of
= ot
1 [
o NouT Qocior, SO0 do the men wino Know macine Al the workd's fretenters,. 1 wias the choice 10T

the marden YOvages o Lhe st atomg |1||-.'.-._'||_'|J,

mechiety tost the Rick Bruhnd o .|.|-:'| e

LLEr SNIps meeds and prescriog the night fuels submmaring,
anid Jabrciants, - i e

Mol know-how ereated the first and most For more information about these doctors of
comprencnsive service of this kind. I NEIpPS o8- 1 i|"'-.'-'-i e (o R oom 240K, Socony Mobil Ol Ca .
wiire ||._|. :_.”.-_l. .""-l Bt ._i ol receive move without II.-. 1§ a5t .i"l'.__! Sireet. '."-'.."J'- Y Ok I-_-I :.,'q -1_-L

SOCONY MOBIL OIL COMPANY, INC.

Eeader in lwbricafion for 87 g L
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"Hoppy Maormage blonke!, with Dol Comfar)-Setectorn, lets eoch ¥ choows o differsn! degree of warmih. 544 95

YouTe never cold. never too warm...all vou feel is comfort

Genernl Electne Blankets

.
“iew low prices from 24957 jﬂ m
e Cieneral Electrie Blanket does | _
#l
T} LiE Bl an i o a
‘ - -
| .'; Edd L I-' | I !
I voar bed b el
- ..-:':_.:_ = Lre Electric B Camforl-Salecior WM Miraels fabrie 11y f Six. amurt new color
ket chal Lt 500 th . :
Eye &ver R I I '.' I
5 i i | [

v glEipiinn diffeErene 1 5000, 000 FI:II:I'FllI'I enjay the ;‘}[:"-E.Fff; ||lrf ﬂﬂ'n’ "I"'""II‘" ."r-'T.'I,I‘:'{?-"'I"ri'-"FI' HMI"':;"

i Y0 YOUr naxi-kay eamior ef outematie blankets...
Gt i) ELECTRIC
s i w0 EVOUTHL M W WY pionaared by Geanaral Elnchnie G E H E H. A L C



FOR CERISTHIM LAY

~obth Aunipversary—a88-rgp-

GRAFLEX' i Loy Comis o Epipmsit:

Push-Button Focusing on the Graphie® 35 15 50 easy to use that even a
oeginner can get crisp, eolorful action-packed 35mm stide=. With exelu-
stve Push-Hutton Focusing vou just sgueeze the Push-Buttons to
bring 'vour picture into sharp focus. Anothér exclusive fenture, Spec-
trammatie Flash Settings, ellminntes the old [fashioned system of deter-
mining flash expostures. With spectramatic you Just focus and mateh
the color senles, Theas pasy-to-use ercliisiee featurss combined with
world-famous Graflex precision manufocturing make the Graphie 15
the first cholee for both beginners und advoanced amateurs! Complete
outit—enmera, cuss and flash | | . a3 little a2 $5.95 down,

I!l ] i-':'l-lzll.l.l.i 1E. T Lo I|'I||'||Ii'_'J-_- e o h"ld I"u:|.' :||r ]'I-|- r‘-a. I'i ||'|||.- T _-Il_r |I|.r-|-|. :"1".'r'
mnkrElatian rmote culeliel ditisimiitee silde pries 127, Draflex, Inn.. Hocheiter L
jpetier. Posh-hurion operstien, 560 wity lamp, N. Y. I'rless ipchode Tedernl Lis
ned 47 £ lenm Toe argiir, Terkg i pertbires. Eay whirrs applirpbile apd B wiile| e
s NEthe wa £5,90 l:.'l_l'J-ll at Gruften deiilers listeil in i chengs witbinek natios

Hhe Vyelhie pogr,” "Trate Motk

A SUBSABrawy OF GERIFIL FRECINION FUIFNTNT SOAPCRA TION

Mention the Metional Grogeaplle—1t Wentlfies yuu



ZENITH PRESENTS...

The world’s

most attractive

Eyeglass

Hear better...enjoy life!

Hear better, look your best, whérever vou go,
whiitever vou dol The smurter, lighter Zenith
Eyeglass Hearmng Aad - . . waorld' s mcal alirachiive
. ean be yours for at Jeast $100 less than many
others of comparable guality
Feather-light, full-powered! Four powerful
transistars in wemple bar giveé vou outstanding
hearing range. No dangling cords | . . no “cloth-
Mg nokhe.
Binaural hearing! For grester depth and real-
mm of “hoth car” hearing, You amply wear 4
hearing aid unil in borh temple bars! Avallable
af addifionnl cosl

FREE [ ¢ Viwe-pewir piifvieripliom e

ENITH

The Hﬁg‘fﬁﬂ@ o Heaning A

#| premws 0 aese TPEN . @it TEIETET rEETE S0 pETEEE i0 e | e
with jie Leeat foeaignn Flesming &6 ane dacnlihis doly Helsign fjslr
el b ey 1, Rplarianl b af Sl

' II:II L II‘ i'rli

I—I———J-----"“-““r1

Impertant extra advantages! You can choose
from a varicty of eveglass frame siyles® A lny
compartment lor o spare hatteny

Yisit or phone your Zenith Hearing Al
Dealer listed in the "Yellow Pages™ or mail cou
pon foduy for Dterature

Eveplass hearmyg ads shown above : Zenith
Erverntive Tor men, Zenith Fovoe 1lor women,

CHECK THESE ZEMNITH FEATURES:

Mine 4- or S-tronustar models = Prices from 50 10 175
Ten-Doy Money-Back Guarantes + One-Yoor Waorranty
Five-Yeor After-Furthase Pratection Plan * Demanstration

ond odjustments by compatont deolers =
m_r h
g

Frd Mm@ il NFiFTNE =roiidasins

——————————————————————— 1 ﬂ . —I
FJenith Radio Corparmbion -'..4;_' |
Haaring Ald Division, Dept, 4.2 E'_'i-'-_ :'
808 Dickers Ava, Chicago 32, 11 - I
Fleise mull facis on new Fenith Hearing Alds :
de=iiler lsl dad Feee subscription o "Better Hearmg ™

|

— |

mi I
i

I

T ans |
|

p— I

i 1 LITF |
————————————————————— J————————_J

Miuntipr e Methiriial Gadgraphie—Tr. Hlantifies wot



GOOD
ASTF

CHRISTMAS
GIFTS

ICY HEIGHTS of
chilled delighta—
that's the promise of
the Waring lee Jat
Blendor Atteclhment.,
Crush 4 travys af cubes
ih 90 meconds,
sparkling bulfets,
chillad salads, frosted

wETvpe

drinks. Everybody en-
joys & Waring Iee Jet.

MENU MAGIC —fas-
einuting mixed drinks
far Dhacd Lo serve, origi-
nal desserts the chil-
dren will love, perfects
ly blended soups,
sandwich spreads—
DONE In two ehnkes
of & Waring Blendor,
Good for the palats,
gond {or the appetite.

495

COFFEE UNLINITEDR
—hlendi] and ground
to taste in the sonder-
ful new Waring Coflen
Al Hlendor Attueh-
ment. Select any one
of 18 different grinds,
Froe Waring boollet
telis how to maks 33
coffpe

£17.895

fdifferent Exotic
recipaes.

WARING

BLENDOR
Ilce Jet « Coffeea Mill

Mention the Nuariasal

Crao

BULB BLOW? SPOILED SHOW?

G-E PROJECTION LAMPS

FOR ALL SLIDE AND MOVIE PROJECTORS
GENERAL &3 ELECTRIC

~SKI VACATION

Plen now for yvaur winder vEcation in la Prevence #s

Quebee Touw will emjey the demp, wparkling wmow, fl'l-r‘""'-.,
elecr dry ali, rhe b+llliamt sunshine of Fremch-Canpia, whare
your will be weltamed with old-time hoxpitality n comior-

uhie modern inns ond hatels. For rood maop omd shi boakisl,
wriler Frovincmd Peilicty Bureaw, PFPordiement Bud feifrge,

Quebse Tity, or 40 Bachpfelipr CTomhes, New Yo 30 M, ¥,
LA PROVINCE DE

gragtiic— Tt |destifies you



BAUSCH & LOMB announces
the first automatic slide projector that

ALWAYS STAYS IN FOCUS

YOUH alide showing fun will nevar he apolled
by ponstant re-focusing dae to annoyving shice
"popping” ! The new Bauseh & Lomb Balo-
matic Projecior, made by the manufacturer
of CinemasSoopo langes, gunrnnices vou oon
stant focos? AL lnstyou ean have a 1005 auato-
matic projector that vou don't have to touch
from atart o Gnlsh. Ses U ot vour photo-
graphic dealer's

EBALOMATIC 500:

LR LY

Tkes ul] & v 5 pledor, aciuding
!-|I:i'| AT bEwEEE CVITIIE F'I:||.|'.' =
Clnimmil Fibiliee

ikl ill puntrsla

grouped on ceatral (Hluminsted 5“
pa fow ms §8 1 e month ]49

Suterr Eligten. WK -walt

pinel; Baleoied 57, (738 lens; 40
BAUSCH & LOMB

AALUSCI & LOMEBE CFTICAL OO,

Ehjo ks il id fai puimlLn
sliale bray amd cnse. Gred ang &t derme
EOCHESTER & NEW YR E

LOOK I NO HANDS!

slide after slide after slide !

LDOK ! NO POP}

g

dddemmpeni]l B Ll muilakrmim!

n'.'.'.;I:."=I|-. Many escl

Pl ke

BALOMATIC 300: Most

fentured, innluding § |...I'L:I1l III
eenirel copim I JJI

EFmT min b i Lenme
O = v i I||i-|| $ u
ferma ns |uw ns Hdﬁ
$5.50 4 month

AUTOMATIC SLIDE FROJECTORS

MW

'-.||.l
':"

Shithes mevnr pop oo of
Pl ¥ iy Blilostind i
sFsivs Vikid =
whianily tm shnrp oifal

lf;-a-
L;“ﬂ!

Filly Antomalict =upt
i duid
o I'Al-lll

S TR (E

Urinr own TLmi i
alomati
Yo waloh & I'-r .|-'l 1T,
pot the pro

b

-

4‘-‘*-1 =

Finger-Uia  putoshatic or
rediaile conired! Acio
matic glide chongs

-
-
-

odmed

withnut LIS LIF
LT levire

Famous Baucch & Lemb
isen. puality - Mohers of
the world's finest ap
bees s oo i labciited
S lens



GOING TO AFRICA?
gtrﬂ-uz

anm{u{f

IIF o -' I| .-'I ‘-
h'|I|::|||| i" :-E!- tai bo Banih
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Genersl Pausenger Agembs [y
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= |gws cost per day ‘han
ﬁ maost L. 5. resort vacaotions
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then 28 memorable =
days in Africo "
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26 Heoo

Meerben the N nal Gedgr

Safari to
African

Adventure
.=« by BOAC

BOALC b pianned esciiing  toders and walanls in
Eiinst el South Afrnes wuh experienced suthor
Pes—youll enjoy the linest Africa his to offer!
BOALC akes you Vhere by the fustest and most
fregueenl sefvice. The swilt, miercontinental -
'L Thes you overnepht e SNew York Lianidbon

CEIMTIMELY LI with EnNg  Einrl i-l aooy Bt -"||i
el & lastes) pet-prop alrfener (0 Afrdcn, Yo
Py ™l o0 | hineE extra for erzccoits Beaush
ervicE. Ask your travel agenl of oedrest PCIAC
Hilce Lo A W[ TTRENT G s S LA
lakes good
In#}rfnm ﬂmafm
MEAE Wdirerd virrvicer mlides- ANew i Plsiiis e
T TN Ll dgpim] Laei Frencisen 'l"..r ||I,_ AT

et Wl .|r'I||"|."'I'|_'|I B by i o I' T PR
HEHITISH OYERSEAS ATEWAYS CORPORATION

Lhept. U438, 2 Filth Ave.. Wow, York 36, . Y. MU T-80900
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It's troly @ breathtakiag moment! Yoo are about to caplure

pn film one of the warld's most thrilling experiences—Dg game
an the roads of Kroger Nalional Pirkd

This is jus! 5 sampie of the advesiures awaiting you in
South Africa, wherg preal modern citles, with all their comforls,
gre side-by-side wilh the wonders of the African bush

Se your Travel Agenl of SATOUR for free and frismdly infermation

*; SOUTH AFRICAN TOURIST CORPOSATION
WNrl 475 Fifth Aeenue, New York 17, B Y.

W1 ] would [ike o know more abput = South Bincan holiday

MAME. ..\ eicasprsinnnnia

ATHNENT
EIfr. ... , . SN . | N &/ L S '
FURGFEAN ARDRESS OF SATOCUR:
70 Picemt II.' Losdan, W. |, El"![l.i_."j MY TRAVEL BSERT I8 . ccccicancanninessmns e nmimmi-uues b



escamaL (dannin)

- Spam. )

overnight
by "Super-7" Clippers*

I HIEN 15 T h o art . ARty
Eniely an | disnity. So COnomical,
PO ||. Eurious rtoorm and batl o
Fimiileled " le s Somin”” for os
itte as 80" 4 dav Amierican Pliin!
step pbaard o miant Pan i
radar-equipped "Super 77 Clippor®

the guirtes1, fastedl over-aoran

aitliner in the world! Your ehoiee

first class President with herths (extra)
tourist-fare Railbow serviee |

e in Spmn overnight for the vacation

il a lifetime, See yvour -|r.'..-*| AEENT O
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GABRIEL HEATTER reports on dramatic wew investion
that trinmphs over bearing his and bides deafuess as never before

New Way for Deaf to
Hear with Both Fars
... kye-Glass Hearing

Intetmaonally: Famims Cosninentatar
h.llr Gabriel Heatter heard mightly over MBS network

HIETORY
A MAKING
INVEXNTION at
last enables
w the deal to
hear clearly again with both ears—as
nature intended.

1has-dramane advance, perfected by
Beltone electronic scientists, offers the
dealencd many vital advantages denied
them untl now, It adds a new dimen-
ston to hearing, Leading audiologists re-
veal that this enaldes the deal © under-
dfectied o to HEE better than with corrected
hearing o only one ear.

Clinical tesis prove that hearing Tall
cimensionally. with bath ears helps the
deafl these 5 wonderful ways: 1 —Hear
tohere sounds come [rom. 2—Tell the
distance of sounds. 3—Tell whe is walking,
even in crowded, noisy places. 4—Enjoy
tar more wmatural. (tfe-ltke hearning, [ree
{rom distortion as never before. 3—FEnd
head-turnime hke an antenna, to catch
souncs with the ““good™ ear.

Thousands of wsers of this electronic
invention that revolutionizes the corree-
tion ol hearng los call it a “Godsend.™

This exciting discoverv—Beltone
Hearing Glasses—also solves the prob-

lem of people who hesitated 0 wear a
comventional hearing aid for fear of he-
ing stared at . . . of advertising heanng
loss, Beltone scientists achieved this by
completely hiding an all-transistor hear-
ing aiel and receiver inside one temple
ol elastes,

(rone 18 the onee tell-tale cord. gone
i% the receiver bution in the ear. A uny,
almost inwvisible tube carrics sound 1o
the ear. Nelthenpg 1o hide in hair or
clothes, no attachments behind the ear.
Even close Inends do not suess vou wear
a heanng ad

Beltone Hearing Glusses mav  help
you recapture happier living through
normal conversation with loved ones
and [ritnds . bltssed inspiration ol
chirch . . . full pleasure from TV, rado,
movies. Beltone Hearing Glasses may be
the amswer o vour pravers . . . enable
vou o become part of the evervday
world poain.

FREE book on request. A fully illur
tristed metv Dovk explamms bote Beltove Hearing
Gliises ewable the deaf to bear with both vars
and bide deafuess ay never Before. For yonr free
copy, withowt obligation, swrente: Deft, 4454,
Belrone Hearimg Ard Ce., 2900 W, 36eh S,
Chicagn 32, HI.

This adverasement is published as a public service by Beltone Hearing Aid Co,

Mention the Marional Geographie—It |demitdies vpu



TRAVEL QUIZ

( FOR DECEMBER )

Frogs have been radio artists in:

Iares 1 Lerpelaiem 1 adevp
(Ine summer in Tokyo, o radin stalion drew Tuv o
udals el [rom a program consisting only ol
{riegr tld= L ER et il the ||| el "'."-E .'lll"ll-.
1 in Tokya, a et wavy o relas i to

ey vour money i The First National Baak of
Chileagio Travelers Cheele, You, alone, can cusly

theni: Tull reflund i fost or stoles

Tallest U. 5. natural bridge is in:

ke I”..-l.'. jici |||-|: T[T

e,

__.i
.';.li"
It's & now adventure in
traval . . . 80 different, so
heautiful! The charming
hlend of ancient and modern
. « the architecture, the
gardens, the courtesy and
weleome—all say Japan
and invite you to come!

See your Trovel Agent or

Jaoax Tovaur Ariooarnon

10 Recyalalldsr Plara,. New Yore 20
51 Markal Streat, San Francleca 5
AR Fronl 5. 'W., Toropin

TOD Maluianl Ave., Momnelulu 1D

|
Hiknibow Bridge, o Utah, o
N feet, dwarfine all others. W hen v

Woestern bolidav,

Travyeler

AR {eet dulilal,

EErT RS e |_'||| il Yeil |y
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;A Turks by beridtneed hem
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the rase. Faortanes
etigibe el lost, Thees s mi limpansaaal gask
e Furet Nvational Bank of Chi-
Ll voo

tHolore you
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Later, Hullopides
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The First National Bank

of Chicago
Travelers Checks
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TOPS FOR WINTER CRUISE FUN

7 Sun-naY CRUISES

to colorful ports
in the West Indies & South America

LW by the COMPLETELY AIR-CONDITIONED

HOMERIC

magnificent 26.000-ten Mogship

\r Q1o 19 DAYS Ffrom MNew York
Dec. 21, Jon. & Jon. 22, Feb. B,
Mar. |, Mor. 1%, Apr. 2

* Irdividenl air-canditianing tantral
I avery La'srodam.,

\ % Meadiine entartocinmen®, 2 archeytras,
- kig svidear poal; oeres of play and
_’- sun decks] extentive cruise program,
i peritas, gala nighis,
ﬁ'?‘ W Feoad and sarvice im the great
i Continentol Fadition.
o T 'fl

Loma? winter'| Sun-Wag (reives
ield wel =awifn in ddvmAEe —

ey -
HOME .o e o

LI'ES 47 BROADWAY, Maw

IGIMEE (ML Teck 4, M. Y. Digly 4-53543

II||.| __'ll Til LeEA 1ol & | :I.-II
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Kodak gifts say Open me first'!

When vou apen your Kodal gife first, you can save all the fun

of Christmas—and thevears 1o come —in action and calor movies

hodak Medallion 8 Movie L lnms- Rodak MMedullion 8 Mavie Camera,

BT o I- ] E 15, -.||--. T, e T iee Illr':'l ¥ I L '-.|-'.|J_-'||_ E .I.:_!. T
e i i P wir o] el e fotvchmred, sk
[MLEE Tay Li i Il Pladh BEE T o | :'I|-| i LI EE i LENE lei -II'|_' I el 11 1 T | (g N |

[ ine-hodalk k-1 ) wrret Cweppern, F 719 2300
4 ae A0 0-Lowst bl iorenam ; a TiLs thiier

18 Ekrar i nirrchanerable. Rudescope K isdnsionpe Fageant Sound Projector, Mo
|l:|-'- il |'..|||'."|||'. 29 ot heater=apiaelits iy 5 S4RE, Fop scupid o sl A R ST RRT

If it's made by Kodak, yvou know it's sopind |

EASTMAN KODAK COMPANY... Rochester 4, N.Y. e
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Largest and fastest liners

to Australia and New Zealoand
Via Hawaii and Fiji

ORIENT LINE

ORSOVA » OROMSAY « ORCADES « ORIONM
ORIAMA. |bullding)

[ ]
Thier wiisks =eein Ton briel o II,'
the cruise-dike atmosgphere of a ]
Hi,'_"“' I"'-ilr""-- —h'lI: ] !II'rl"lh f
e hetber way Lo oross thy
Poeihie ... it's a holiday
viryage, made perfect Liv fine
fooel and '-.|1|-rr-'1u'|'|‘|
Britizh serviee! Your troved
agent is The man 10 see.
- ,-_.--—F""'l-——_\.-.
~
¥ .II ' I.'I
—4— =

e | ' / ] o
ey -L-_I_-.. o o e

CUNARD LINE, GENERAL PARSENLGER
AlENES DN THE LU = AND CANALA

brightest detail!

II

Opta-Vue '
Jomm
SLIDE VIEWER

Imagine! 2fide aroa magnified 9X,

iwin-lens system, dimonsional [lluminated

II'I:trw! For hand or table nse, For 35min,
antam and new 27 Buper Slides,

With Slide File Carry Cise.._____ 3979

Viewer Alone (less cgue) T A L

OPTICS MAMUFACTURING CORPORATION
Amnit & Willergd S Pmifydaiphig 54, Py

X

What Man o War is to horses

is to cameras

ZilnE &

Al ey

al=5_ ) m fEidr o WY EE RO
mMEACEE-N IlrI:I""I 5‘.:-_-" L1 :'.. h & II|-_|r| i____1—|-_||_||-__|r|.
g8 ling cealare:. Sand ars Procmion«mads

for boohied i Weal Sarmany

TaARL FEISE TNC., 285 Fifth Ave., Naw York
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Introducing...the World’s Most Magnificent Radio...
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Only ICA flies "

VISCOUNTS e~
fo Conada... 'L?ﬁ \
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e

F

. « « and more people fly TCA
to Canada than any other airline

TRANS-CANADA
AIR LINES
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Add-a-Coin Bracelet

life begins with Airstream

THUE AI'.-!I:'-FI -.."li--"-.lﬂu

A whale world of naw inlerests, redaaed sagy iwing ks N B OO - T S TS CILD L

yours in an Alrstream. This i travell...caredree, COLEECTOM =".'-' 40
puciling, ecomsomical. Enjoy thes sea, the woods, tha Faaey | da7 grr Rewmeerl emisweden e Hﬂ",
mousisins with all the comioris of home. Wrils Tor - " = i "-""- sz 1_-_'IJ_ -

imiereaiing froe Donkiel “*World At Your Doorsiap.” "‘- - -'J'-"'"
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gifts they hever forget...

her his
first first

doll...  puppy... ¢

|
"q‘hﬁ-’h-‘-“# . y
a REMINGTOI\J QUIET RITER Portable !
A REMI "-..l;TIl':' OQUMTET-RITER means SO mun |t||||..-.-
for epery miember of the family! Mom |"I|T'J'It|lu|1 (it
fear -.-I:-_J_.;.lul i '.I-.'.I!I|_' repRIrts and corresp ndence. Young peopis
will find the QUIET-RITER & real hnewotk moching,” and i
can help them geo up to 38 berrer prades!
Ser the remarkable QUIET-RITER |Jf monstrared on j-. ar TV
screen over the new CHS show, ve It To Beaver” Betier

yet, vind your Remusgon [".'r.-!:.r. |'L.-|.'. it why, -*.-:-*'i' this
TERr throughout the wi .'.!-|:I'.I'T'|l.' Are |'|'.::. Ing mire REMINGTOM

'i".'|_-:_--.-_r|r:.r-'. fthan Ay ather hrand.

mmmqtau maflli Termi payable manthly incioding
fares mnd amall carTying chargh

W OF SFPERRY RAND CORNFORAVION Lvalizbie In Canada, same Serm



v, the right light for indoor movies...
- Smith-Victor Bar Lights

Ty

Ask your [avorite came ri dealer to show vou how
P smih 1'-|. for l—' r Lights brighten any inside so 110
U lor sharper, cledarer acnuon. Prices start as low as
& '|‘='., S0 edsy (0 operite. Smith-Victor Bar Lights

Il'ﬁ.,-‘ o 5595 muke fine ;_r-T Lk

Medsl 141 pri
it f Write for free copy of "lnside Pictures Made Easy"

Smith- \ﬂctnr Griffith, Indiana...the world's largest
exclusive manufat:turar of phnt-:graphlc lighting equipment

HUNTERS! Public Sale of Surplus '
US. ARMY SPHIHEFIELI:L RIFLES ; _ '-EA“B': Eﬁtﬂiﬂﬁﬁﬂfuhﬁﬁ

Long-Playing Records EACH

. TETE : | : T :..l- ..:I i I'- |II- '_ HE ;
KRAG EAHE'HE le-ﬁ'-"l'nl'l'ﬂ Id Famens Mastarpioce o el e g P s Al 9] r|1||'||||:_|"f o
Taedtts i | Rl e IAPANLERE"
iiiii:r ,_._-———-—-d.: SEE Eﬂ . _ i3 s Bl e pl:-'.':..l.,!i.l..-,-_-ll ;
\ g B N i 0 Ry o R by frer s FINNISH
i bk f o e B SR
MOn. GRECK®
' - ARAMICH
GOLDEN STATE ARMS COanp Ifjt—.F METITUT
I sk 1 ' - Esil & ¥. 1@

A NEW VOLUME IN THE SOCIETY'S
MATURAL SCIENCE LIBRARY:

For Christmas Giving—0Order Books Now!

NATIONAL GEOGRAPHIC SOCIETY « Dept. 7712 = WASHINGTON 6. D.C.
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' | 'O all our friends in the United

States and Canada, we of the
Metropolitan Lifeextend ourwarm-
est wishes for a Merry Christmas. ..
and the happiest of New Years in
1958 == == In the true spirit of
Christmas, our thoughts turn to the
gifts with which Divine Providence
has enriched our lives. We have
much for which to be thanktul...
warm and enduring ties with fam-
ilies and friends, peace in our two
nations and the great blessing
which more and more of us are
enjoying throughout life. .. good
health = = May you and your
tamily have, in abundant measure,
health, happiness, peace of mind
during this Holy Season and in all

the vears ahead.

Metropolitan Life
Insurance Company

(A MMutwal Company)

1 Madison Avenue MNew York 10 N Y.

SUTRONOLITEN LIPS S RNy



Almost too new to be true!

58 CHEVROLET

Here are just some of the real surprises tha
awmit vouil i Chevrolet™s three new series, 11s
mew line of atation wagons, s 17 all-new
mandit]=:

A revolutionary newr VB! That's Tuorbe-
Thrnst, with VA® combustion chambers in the
Wock and up to 280 hop.! Three new sersions
al 1he II'I.IFEH-F[H‘ Vi, o, and more power
for the Bloe-Flame Six,

New  Dbioelv-frome conatruction! New X-
desigm SalotyLirder frame gives extra salety

with lower center ol gravity, less side sway.,
All-mewe d-voil suapension ! A faholows com-
bination of super-soft coil springs and the
sLipwer El‘ﬂllil.'i.l:l" of Chevy's excluzive fourlink
Ml suspen=on,
You enn even ride on air! Level Alr sie-
pensiom® puts air springs at every wheel—amld
the our stavs level, repardless of Toad! | | . See
the vear's newest car nt vour Chevrolet deal-
er’s. . . . Cheveolet Division of General
Motors, Detroit 2, Michigan.

® Exdrng rid erfrbiaan.

The Tmpucla in Ansiversary Gl



"MThe pause Lhat refreshes”™
i

SIGN OF GOOD TASTIE
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to BRAZIL, URUGUAY

and ARGENTINA
|
I

i'lh'l.ll ong the hnest cruse slips
i the world today are Deltn Line s
luxiirims sistee siups: DEL NORTE,
DELSUDand DEL MAR, A Deltu L
cride o South Amench leaves every
twirweeks [rom Babulous New Dieleans
arntd & tvprenl vovage visits R de
Janeiro, Santos, Montevideo, Buenos
Adres, with stops ad the Caribbean
most colorful 1stands, Coracao and

U Thoanas, Eacli of these sbands
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e PROJECTO-
| EDITOR

For Better Home Meovies

S fre

thom

[ |
awtomnatically

o W
Nregiipd ULTRAMATIC

See your color lides the mutomatic Alrequipt Wy
- briflliantly enlarped! Slides fepd Tran the mug-

- grine (nto the viewer ., . 3nid ek ajeain e the mig-
!‘ E E ? OUr movies arine, £14.806. Additionn] mursrines only Hi¢ ench,
an d see t h am EI G Aireguipt Mg, Ca., Ine., Dept. N1, New Rochelle, N. Y.

It"s edsy — and it's Tun — to splice and edit
your movies with a Craig Projecto-Editor,
Big, hopded screen lets you work comfory-
ably in lighted room--shows film with ame Aﬂ EH DS EASY- HG“HD
light valuss as projector, so you know just
'.I.Ilr.l.l_t nnd '.J.'|1:'rl.-rl.-:J cut. And you can study HlHDEHS for yaur,
sinigle frames B3 lTong an desired without Gﬂﬂgraphlfi
damaging film. Built-in frame marker pin-

points exact spot ot which to cut. Cther
gilvanced Creig festures nclude 400 [t
gearod rewinds—focusing end framing ed-
justments — simple, straight-line threading
o atainless stee]l gulde which doss not
touch picture — Cralg Master Splicer ond
Cratg Formula Na. 7 Film Cement. Entire
oottt folds HAlO Compact CATTYINE  Case;
l.l.'l,-”,H]H. anly ]|.'||':g Ibs. Modeals for § mm or
16 mm, anly $379.5), See it at your camers

2 BINDERS

33.99 4

Eoch Halds & lisues

Fijoy your nIHFlPl'Ikl. For
piErs Lo Cosme! lirsd® elaug=
efs bl vOiF  indEErImES
secief ol rtopen fan as bound
books | [Ba vosir own |'l||"l]'u'H: im
[gw mminuren. Moo sres aeeel, Hedun-
(il durshle maroson meretian |zathes
cosers will lowi g Hlietine. Cozdaranseed
e o0 year ol hiEn lany:Bpund Hipd:
ey ace sveblabie e many magnoinek

ONDES WO Fo Dy

dealer's. Discover the thiill of makine and
showing betler movies the easy Craig way

5:‘;‘:{ [lhustrated 3é-poge booklet only 100 |

BE LUXE BINDEES
Twe for anly 54635
These famous Bae headyrs
are i last wodd §6 gualin
.||:||| Baauis { hiry il e
hagce voor lihrary and
make jdeal gifzs!

Fackiéd sath fzzm o0 hiow §8 gt sty

jalling wsguence 15 yOUr movied end

improve youf I TRL | Hi‘{hlﬁ]‘['. 1 I
'I Sand For 11 Emleoy

e —— IR i | R 0 R

« KALART SUCKERT L00SE LEAF COVER CO.
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Y oung man with horo, 4l op, 18 e

Hven the most experienced traveler
finds something new to talk about

in South A merica

And it's summer now on the
friendliest eontinent of them all
—anly overnight from the

U.S. A, &by Panogra DC-7

Mo mitter where else vou've besn,
vou have vet to see such exolic va-
riety. Quuint Spanish architecture
next door to fine modern hotels:
Flowered cities flanked by the gran-
dear of the Andes. Lively cuasinos.
e steak. Hestiul réesorts where you

take o holiday from high prices.

Loweslt fares ever! 3070 off regular
[ares Brings South Americn within
reach of eveérvone. On 28day Pan
Am Holiday 2703 you visit six Latin
eountries for only: F9EE 40 from New
York Your rognd-teip fAurhts: hotel
rooms, local sighiseeng ure: all in-
erhucded, You travel on swilt El Parci-
T EMO-h3s, dally all-tounst ssrvice.
You can ulso get the Q07 discount
on deluxe K FaferAmericono DC-Ts.
Bath E{ I'ntter A merteano and Bl Poei-
freo are equipped with mdar and fly
by over the routes of Natona! Air-
lines, PAA and Panapgra, Send [or
valhmble 128-page book of up-to-the-
minute farts about what to ses, do,
and tole home from South Ameries.
Unly 25¢. Write Panngra, Deptl. G,
Chryaler Budlding, NewYork 17, N Y.
For resarvations, see your Travel
Apent or Pan Ameriean, U, 5. Sales

Apent {or

Panncra

PAN AMERICAMN-GRACE AIERWAYS
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Automatically, vou'll find that Movado

soll - winding watches — the world's finest -
nre Tenty I'-|_-1':| nee roC oI T nded by the

finest jewelers in America; indeed,
throughout the world, These jewelers are
enthused biv the distinetive stvling, by the
muatchles: workmanship, and by the accuracy
and dependability of Movado's
dun-directional winding rotor movements.
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ORFAX LABORATORIES - INC

A5 Bonifon! Strest = Silver Spring, Maryland

100X Enlarging Projector

Lieed b 00H) wi B ls § ba=r i Takii dfy Brlad

pgranfing = wkjwis mp 18 Tl [=largas um &

Fedl™. Fall eiler. Wemdsfide, Fectiaing 37 e
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Johnson Smith & Co., bept. 595, Detroit 7, Mich.
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THE CAMERA WITH THE EYE FDR COLOR

The YVorsss T camera and exclmsm f:l.ill'll'-:'lhl'rFl.I-'I' lens are
'lill'l'll.'lil'l-f'l-'l for color and made for vach ather in the 1II-I:|I.|.'I|II'|1|.'T
F|'|.||-|l| uncler r;||| ||.u.||||. contral. S emay 00 e ne
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NATIONAL GEOGRAPFPHIC
BOOKS, PICTURES, MAPS 1

Gilt Memberships, toa' (Use Membenhip Form in feowd of Magarine) f"[-
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e
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—
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For gifis to those frends—of all ages—with a livels
interest in the world and its wonders the National Geo-
graphic Society offers 4 fascinating varety of publica-
tions—vwvaluable books, lavishly color-illustrated

hegutitul paintings reproduced in full-color, -suitable
for frammg . . . handsome 1 0-color wall maps for home
or offfce . . . School Bulletins 1o stimulate voung students’
imerest in peography. noture, history, and science.

BOOKS miatpasd | wary | Prcs
The World in Yoor Garten | ¥ .50 1
Irahidns of the Ameficas 13 .
Thie Bpok of Fishes _ & 50 |
Everyday Lito in Ancient Times 3.0
PICTURES |
Maytiawer 1 | WA | .
Adaralion of The Kag 15 :
Maps of Chscoyery —Westermn Hemisphare, 200 |
bastein Hemisplhesd the papr
ENLARGED MAPS

O MEAVY CHANT PAPER -
= . ilnfstes daiidails Nic saih |
Lands ol the Hible Today &8s 48 inche | LN
!_:_|.|.r|:||:u:- $rx 57 inche '
Unitmd Siate: eRov Al mehem |
Hrstarscmi Map Unuted States &7 & @35 inchas |
T-|:|I_l Waorld 68 1 i inchas :

SCHOOL BULLETINS sttt |
!:u-:'.':'.r--.'-l im o 0l Wesrh |I.I||"'-'. 1I..E.':.:;I FRE-

_51.5] in Canadn, slywwhere SLTT U 5 funds =
Or 3 years Tod only LM (in U. 5 onty) [
MNATIONAL BEOGRAPRIC SOCIETY Dept. M12-M, Washenpton 6, 0. C
| enclose remittance of § payviuble in U. 5 funds,

[ Prices apply everywhere unless otherwise indicated. )
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any time of day. .. anywhere you go ...

-+« there's nothing like a LEICA

r
o an fave plioiures whafevisr you go—ong whenaver there's ight |,-r.:||_|g:-': e LEE

-wilh @ LEICA M-3. Compaciness, high-speed optics, ond autamatic controls are
just o tew ab the LEICA teatures thot moake the M-3 the world's oumstanding 35mmn
comerd, Ask your dealar o show you this précision instrument thot gives vau lop-

guality pictures, in color or block ond white, with an aase bevond comparison
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Enjoy @ New World of Carefree Living ...
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s Freleiid by Mess Fevl e, (i i raiee o min pos e here Mpsae
Wiite fnddy Tuf @ e anbcfil faoldwi

HEW MOON HOMES, INC
A= &, Mlik Rupid Cirg. 5. B

Mmention the Nattonal Geagratil | Hertlbas vyl



FOR SUPERB COLOR DETAIL.. .SPECIFY THE STANDARD OF EXCELLENCE

To portray the color brilliance and fine detail of
original paintings, Famous Arusts Magazine relies

on the standard of excellence of C1CO coated papers.

CHAMPION-INTERNATIONAL CO.
r;,," ffrrff-.-"'f'ﬂr‘f- . f{":f_-,iff{;f:rﬁ'-ffr’f;'

COATED PAPERS MANUFACTURERS OF QUALITY COATED PAPERS
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HERE IS AN UNUSUAL

GIFT VALUE -
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Take advantage of the new mapping program starting in 1958
- by enrolling friends in The Society now
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.. AND MAKE NOMINATIONS REGULARLY



Model MYARAT =145 fmideees for
k= ee, fa _'_ CoEEE &

ANNOUNCING—The greatest advancement in home entertainment
The new MAGNAVOX HIGH FIDELITY THEATRE

The Magnazonle “410% HiI-Fi
Fhonogrexh an expmple  of
Mapnavor guality, stvle and
vallue, ogr dgpenkors, inchud-
ingE L Dass, DE-wakt drrppelifior
Flagnavox procigion chmngesr
Ehinracod Styvlus . . . aid other
fesbures Tdwpmd I'|||'. it ERELHLE]
highor pricee i other mnliey
Chnly SEHO.S0 in mnhogany

YL‘IH can now enjoy the Tall beauty of music from records or AM-FM

riadio, re-ereated with thrilling realism through Magnavex High Fidelity

thut also puts life into TV. The picture too, is so new its depth and elarity

blended with “living sound™ will enable you to enjov all of television

for the firet time. Actors will become personalities — the gront musical

shows will give you the sense of being "on Broadway.,™

Magnavox insirumoents pre the finest
YU o mey—yel, they cost yolr less
hedaune thiy sire okl dinst Lo
America’s finest deslers Ondy Maepnovox
Cetildd Sisa] instruomentzs nre so depend
phle thet all parts are gunrmntesd Tor o
fell year and all servioe for mnet y days
=i jnil hear the wide sshswvtion of TV
from STE9 801 and Hi-Fi models (feom
128,00 st vour Miagtavox denler.

masnincen: Y€1 €)M GAWOX

ligh fidelity

» television = radio-phonsgraphs

The Magnaves Campany, Fort Wayne, Indians

The Videorama MV Lddl, an innnvatioemn in
ilyling and TV Oefermung nnd viewing
enjoyimatit, It blonds the few Chromatl
pHTun eith a o _l||-_l|__||_.- rFaned svaElic iy
i i L eliss Chiy Aoest pictarein taelsvimson
ek i Lo |-|'|:|||!::_ f|| I VETriEls ||.r'

EEL
{7 ki
wstels, Clady S0 0Nl im roid Pogany (iimbs.
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' NEW! For Ladies
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under the tree!

Thi year give a @il you L il oy

a Universal Coffeemustic. With this {u
mous coffeemaker, you simply set the
Flavor-Selector to the strengtl VoLl
prefer. and the rest s automatic. The
last=fartimg netinn never lets coffes

bl giving vou full Havor without MAGIC EAHHENESI

bittermess, Apid there™s no watcliime!

This nttrnctivn sarring conciesls a fuil pows
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UNUSUAL TELESCOPE BUYS: rie weavens

Svu the Stars, Mean, Plapeis Clrse Lipi #° ASTHONOMICAL REFLECTING TELESCOD&E
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EDMUND SCIENTIFIC COMPANY Barrington, New Jersey

ey,

between Chicago and £/ Pasp,
Douglas, Tucson, Phoenix,
Palm Springs, Los Angeles

R. E. Hing, Gon'l Passanger Trafic Mgr, mn
T2 Lo Salle Street Statlon
Chicapgo 5, Hindlsa.
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This 15 notl mere travehing . . . your

'III -
time spent on the GOLDEN STATE A@dmss

is an exciting adventure. [ ciy __Zane State

: (it for school, sinte grade
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1 o a gift that rings the hell

e whole year through

I you wider eurly we'll do our best w install your gift wlephones belore Christmas,

If thot ba't possible, we'll come sround sfeee Christmis and paat them in.

Glve Tedothines this (Hristhnas

Lvery onte in a while thene's a new
wlen thats so practwal and wirrth while
that it ciatches on Bist. That's the wavit's
heen with the wlea of givine additional

welephbones as Chnsomas gifs

I'here's nothing more appeciated
[[I.1E'I l_'..'tll‘li'E'I LY e .I.|||| ‘4,-_1|.|'|'|'.
and vou give all three when vou giv

a |l-|'|.'|.||!'l.LIL'-

In kitchen, bedroam, pluveoom or
waorkshop—for Mather, Dad, San, Daoels
ter, Grondpa or Grandma—an additona)
telaplvone i o gift that tines the bell the
whaole vear through.

Especinlly  distinetive in those nice
decorator colors o harmontee with your
|I_,rﬂ| II|III-|1'|||_J-FI:|-£'I T||||1 I.|II II|l|r I:"I."'-I.“--"'

UHhoe of your Bell Telephone Company.

P
Working logether fo bring people fogethar . . . Bell Telephone Systom ilirﬁ ;

e



THE SIZE AND NATUHRE OF THE UNIVEHSE
THE THEORY OF HELATIVITY
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